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liis  shoulder,  has  a  cup,  ami  a  poor,  naked  gleaner 
with  iu.s  baskets  puts  in  a  claim  tur  a  driuk. 

While,  as  has  been  stated,  it  was  coiuiiicin  to  rea]i 
the  stauding  grain  just  below  the  ears,  we  also  tiud 
two  other  modes,  and  they  were  also  practiced  iu 
Gaul  iu  the  time  of  Pliuy,  1,500  years  alterward. 
One  was  to  cut  low  and  bind  in  sheaves,  and  the 
other  to  pull  up  by  the  roots.  The  figures  re])re- 
sent  these  two  scenes.      Tlie  last-mentioned  mode 


Fig.  4193. 


Binding  and  puUiit^  Grain  in  lite  E^ypt  oftke  Pharaoiis. 

was  practiced  with  tlie  millet,  doura,  or  whatever  it 

was,  —  Wilkinson  says  soiyhum.     This  was  |iulled, 

bound  in  sheaves,  and  carried  to  a  place  where  the 

grain  was  .stripped  from  the  stalk   by  a  man  who 

drew   it,   a  bunch  at   a 

time,    over   a    comb    or 

hackle.      The    operation  _ 

is  illustrated  iu  a  tomb 

at  Eilethyas.     The  same 

instrument  is  now  used 

for  removing  the  capsule-- 

and  seed  from  the  Hax- 

plaiit.       It   is    called    a 

ripple.     See  RiPPLi:. 

This  stripper  is  proba- 
bly like  the  pnddlc-fork 
mentioned  by  Pliny. 

The  references  in  the 
Bible  to  reaping  and  to 
the  sickle  wlierewitli  it 
was  cut  are  frequent,  bat 
add  nothing  to  the  per- 
.spicuity  of  the  Egyptian 
paintings. 

Coming  down  to  early 
classic  periods,  so  called, 
we  fiud  that  the  Greeks 
adiled  nothing  and  the 
Romans  little  to  the  crude 
old  mode  of  cutting  grain 
by  the  curved  sickle  of 
Egypt. 

Varro  describes  three  modes  of  reaping  as  common 
in  Italy  :  — 

1.  Cut  low  hy  a  hook,  the  ears  being  afterward  cut  ofT  and 
Bent  in  bx-^kets  to  the  granary. 

2  Cut  ofT  below  the  head  by  a  toothed  sickle,  and  the  hcad3 
carried  oTin  ba-skcts 

3.  Cut  otT  at  half  the  length  of  the  straw. 

In  the  Sist  ceutury  of  the  Christian  era  we  hear 
from  Gaul.     Says  Pliny  (A.  D.  70) :  — 
119 


"  The  mode  of  getting  in  the  harvest  varies  considerably.  Id 
the  vast  domains  of  the  provinces  of  Oaul,  a  large  hollow  frame, 
armed  with  teeth  and  supported  on  two  wheels,  is  driven 
through  the  standing  grain,  the  beasts  being  .\oked  behind  it 
(/«  contrn/ium  jititcfo) ;  the  result  being  that  the  ears  are  torn 
off  and  fall  witiiin  the  frame.  In  other  countries  the  stalks  are 
cut  with  the  sickle  in  the  middle,  aud  the  ears  anj  separated  by 
means  of  paddle-forlts." 

The  accompanying  cut  is  a  good  restoration  of  the 
Gallic  harvester  of  I'liny's  day.  Palladius  wrote  the 
Ve  re  rusiica  in  tlut  fourth  century  A.  D.,  and 
gives  a  good  descriirtion  of  this  contrivance,  which 
was  similar  to  our  "heiHling-mocliine.s,"  having  a 
row  of  sharp  teeth  at  the  front  edge,  between  which 
the  straw  passed,  the  head  being  torn  otf  at  the 
angle  where  the  teeth  met,  and  lalling  into  the  box 
of  the  machine. 

The  description  of  Palladius  is  as  follows  :  — 

"  In  the  plaius  of  Gaul,  they  use  this  quick  way  of  reaping, 
and  without  reapers  cut  large  fields  witii  an  ox  in  one  day. 
For  this  purpose  a  machine  is  made,  tariicd  upon  two  wheels  ; 
the  square  surface  ha-s  bo:irdserected  at  the  side,  uhii  h, sloping 
outward,  niaUe  a  wider  space  above  ;  the  loard  on  tlie  fore  part 
is  lower  than  the  others;  upon  it  there  aic  a  great  nian.\  small 
teeth,  wide  set  in  a  row,  answering  to  tlie  higlit  of  the  ears  of 
the  corn,  aud  turned  upward  at  the  ends;  on  the  bai  U  part  of 
this  machine  two  short  shafts  aie  fi.xed,  like  tile  poles  of  a 
litter;  to  these  an  ox  i#;oked,  with  his  head  to  the  ii.achine, 
and  the  \oke  and  traces  likewifc  turned  the  contrary  way  :  he 
is  well  tl-aintd,  and  does  not  go  fa^tcr  than  he  is  driven.  \Vhen 
this  machine  is  pushed  through  the  st.inding  torn,  all  the  ears 
are  comprehended  by  the  teeth,  and  heaped  up  in  the  hollow 
part  of  it,  being  cut  off  from  the  straw,  which  is  left  behind; 
the  driver  setting  it  higher  or  lower,  lis  he  finds  it  necessary  : 
and  thus,  by  a  lew  goings  and  returniligs,  the  whole  field  is 
reaped.  This  machine  does  very  well  in  plain  and  smooth  fields, 
and  in  places  where  there  is  no  necessity  Ibr  feeding  with  stniw." 

After  the  lapse  of  fourteen  centuries  this  maehine 
has  been  reinvented,  and  is  now  used  as  a  header 
Ibi- gathering  clover-seed.      !>ee  Figs.  1346,  2465. 

The  separation  of  the  ears  from  the  grain  in  the  sheaf,  men- 
tioned above  as  being  performed  by  paddle-forks,  was  probably 
done  by  drawing  ths  turcbss  of  grain  over  a  paddle  whose  end 

Fig.  4199. 


Reaper  in  Gaul  {A.  D.  70). 

I  was  deeply  notched  and   the   teeth   sharpened.    The   motioa 
!  would  he  something  like  that  of  hackling  iienip,  and  the  cars 
I  would  be  speedily  removed  by  this  means.    The  ohject  in  saving 
tlie  wheat,  etc  .  in  the  head  instead  of  in  the  sheaf,  was  prob- 
ably to  economize  mow  room.    When  stored  in  the  car  instead 
of  being  first  thrashed,  it  wa.^  a**  a  precaution  against  weevil 
Some  have  interpreted  the  passajie  of  Pliny  U)  refer  to  a  comb 
j  of  similar  character,  which  cauglit  the  ears  of  the  slantitng  grain 
and  tore  them  off  or  held  them'wiiile  they  were  beaten  off  by  a 
!  paddle.    This  reminds  one  of  the  still  simpler  plan  of  the  North- 
I  em  iDdUas  of  Minnesota  and  Canada,  who  collect  their  store 
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of  wild  rice  by  leaning  the  licads  over  the  side  of  the  canoe  and  i  England,  in  1811,  and  Scott,  of  Ormiston,  in  1815,  were  made 
beating  out  the  gmiu.  '  on  this  princijilc,  were  used  practically,  and  bad  considerable 

The  above  plans  of  heading  the  grain  leave  the  straw  in  the     local  celebrity.     Smith's  machine  was   illustrated  in  ''llall'B 
field,  which  is  a  uicrit  or  otherwise,  according  to  the  circum-    Dictionary,''  in  3  vols.,  folio,  1811. 

stances  of  the  case,  —  location,  market,  and  mode  of  farming,      j      ISuti.  Gladstone  patented  his  front-draft ,  siflf-cut^  revolving- 
knife  machine.     A  segment  bar  with  Jiti^trs  gatliered  tlie  grain 
It  would  be  absmd  to  overlook  the  differeut  cir-  I  and  held  the  straw  wuile  the  knife  cut  it,  the  Augers  having 
cumstances    of      "  ......-•    .        ....         „,,     , 

de.tennine   the   (jues 
says:  — 


Jlilinesota  and  Middlesex  which  '  *!**'  function  of  (-heiir-blades  The  forward  Umft  wiLs  also 
^.,  t;«,.  ^r  :c,.«T.«ni,r  p'lAiii-  «-oll  I  adopted  hy  Mann  iu  1820.  and  by  Ogle,  1S22,  in  his  reciprocat- 
(lUfstion   ol   economy,      rliny  well    .^^j^t^.r-.b:ir machine  -^    ^   ,        ,  v 


**  The  diversity  of  the  methods  employed  in  harvesting  mainly 
depends  upon  the  extent  of  the  crops  and  the  price  of  labor." 

The  njodern  era  of  reaping-machines  commences 
with  the  latter  portion  of  the  last  century.  The 
names  of  those  who  made  the  earliest  attempts 
sliould  be  preserved,  for  in  this,  as  in  almost  all 
similar  cases,  it  was  after  a  succession  of  earnest  at- 
tempts by  different  parties  that  the  desired  success 
was  achieved.  Eacli  great  invention  that  has  blessed 
us  in  modern  times  has  been  fought  over.  Witness 
steam-engines,  steam  navigation,  photogi-aphy,  reap- 
ing-machines, and  the  electric  telegraph.  Most  of 
those  who  worked  at  these  problems  added  somewhat 
to  the  eventual  success,  and  we  may  surely  consider 
the  matter  with  amiability  and  try  to  avoid  acri- 
mony. 

The  first  modern  machine  resembled  the  old  Gallic  imple- 
ment, iu  the  re.■^pect  that  it  stripped  the  head  from  tlie  straw. 
Tiie  English  machine  of  Pitt,  in  1786,  had  a  cylinder  on  which 
were  rows  oi  combs  or  ripples,  which  tore  o£f  the  ears  and  dis- 
charged them  into  the  box  of  the  machine.  For  about  two- 
score  years  attention  was  principally  directed  to  revolving  cut- 
ters or  systems  of  revolving  blades. 

The  motion  of  the  cutting  apparatus  being  derived  from  the 
rotary  motion  of  the  wheels  supporting  the  implement,  it  natu- 
rally occurred  to  connect  the  axle  or  wheel  witli  a  rotary  cutter, 
and  later  wirh  an  oscillating  one,  which  had  its  analogues  in 
the  swing  of  the  scythe  and  the  reach  of  the  sickle.  A  few  at- 
tempts were  made  at  a  reciprocating  knife,  but  they  were 
scarcely  heeded,  and  probably  never  made.  The  first  recipro- 
cating knife  was  in  1822.  . 

As  to  the  mode  of  attaching  the  horses,  it  was  almost  univer- 
sally deemed  necessary  to  hitch  them  behind  the  implement, 
which  they  pushed  before  them.  Up  to  1S23  but  four  inventors 
hitched  the  team  iu  front  of  the  implement :  one  was  ia  1806  ; 
the  others  in  1820, 1822, 182a 

As  soon  as  this  idea  (lid  wcur  to  the  inventors,  they  made 
fie  horse  walk  alongside  the  swath,  cue  by  the  knives,  consti- 
tuting what  is  known  as  the  sitJe  cut. 

1799.  Boyce  had  a  vertical  shaft  with  six  rotating  scythes  be- 
neath the  frame  of  the  implement.  This  was  the  first  patented 
reaper. 

1800.  Meares  tried  to  adopt  shears. 
Plucknett    introduced  a   horizontal  rotating   circular 


mgt 

18U7.  Salmon  had  a  machine  with  some  new  features,  —  arow 
of  ZHbraiing  knives  over  stationary  blades;  Jingtrs  to  gather 
the  grain  to  the  cutters  ;  a  raAf ,  suspended  and  reciprocating 
sideways  to  carry  the  grain  oflF  to' the  side.  The  machine  was 
pushed  ahead  ot  the  horse,  or  was  propelled  by  hand.  The  ma- 
chine of  IJell,  1826,  which  was  brought  forward  to  confound  the 
American  exhiliitors  in  1851,  has  the  same  kind  of  cutters,  and 
was  also  propelled. 

1820.  Mann  had  revolving  rakes  on  a  vertical  axis,  to  sweep 
the  standing  grain  past  the  cutter,  and  deliver  it  in  a  swath 

1822.  Ogle  shows  the  first  reciprocating  knife-bar.    It  is  the 

Fig.  4201. 


Bailerfs  American  Mowing-Machinf  (1822). 

type  nf  the  succes.s;ful  machines,  but  was  constructed  so  poorly 
that  its  merits  never  became  apparent.  It  was  drawn  by  horses 
in  advance;  the  cuttcThur  projected  at  the  jjVe,  and  it  had  a 
rrrl  to  gather  the  grain  to  the  cutter.  The  machine  had  a 
srain-p/nt/orm,  which  was  tilted  to  drop  the  gavel.  The  ^rjl 
f/ropff  r. 

The  machines  previously  mentioned  are  British.  Fig.  4201 
represents  a  sclf-sharponingmowinp-niachine,  the  first  patented 
in  the  United  States,  in  1822.  It  has  a  circular  revolving 
scythe  on  a  vertical  axis,  rotated  by  gearing  from  main  axle. 
The  edge  of  the  scythe  in  its  revolutions  passes  under  a  whet- 
stone fixed  on  an  axis,  and  revolving  with  the  .^cxthe.  The 
horse  is  in  shafts,  and  walks  in  front  of  the  left  side  of  the  ma- 
chine, and  always  on  the  mowed  ground  after  the  first  swath 
is  cut.    The  grass,  ns  it  is  cut,  is  first  thrown  by  the  progressive 


motion  against  a  rise  in  the  scythe-frame  ftoward  the  center, 
blade.    He  had  a  score  of  follower,  and  the  first  macliine  used  [  and  by  the  same  motion  is  afterward  thrown  off  in  a  regular 

row,   following   the    center  of   the 
Fig.  4200. 


.pjJIiiLa^!^^!!^^ 


Gladstone's  Reaping- Machine  1806) 


machine. 

The  machine  of  the  Rev.  Patrick 
Bell  was  tried  at  Powrie  County, 
Forfar,  Scotland,  in  1828.  It  cut'a 
swath  of  five  feet  with  the  power  of 
a  single  horse,  about  an  acre  an 
hour.  It  was  n^ed  again  in  1829, 
and  occasionally  for  a  few  years 
Bucceediug,  then  slept  till  1851, 
when  the  World's  Fair  of  1851  iu 
London  introduced  the  American 
machines  to  the  British  public. 
The  old  Scotch  machine  was  then 
brought  from  its  limbo  to  challenge 
the  American  stranger. 

The  machine  had  a  square  frame 
on  two  wheels,  which  nin  loc'^e  on 
the  axle,  except  when  clutched 
thereto  to  give  motion  to  the  cut- 
ters. The  cutter-bar  had  fixed 
triangular  cutters,  between  each 
of  which  was  a  movable  vibrating 
cutter,  which  made  a  shear  cut 
ag;unst  the  edges  of  the  stationary 
cutter  on  each  side.  It  had  a  reel 
with  twelve  vanes  to  press  the 
grain  toward  the  cutters,  and 
cause  it  to  fall  upon  a  traveling 
apron  which  carried  away  the  cut' 
grain  and  deposited  it  at  the  side 
of   the    machine.      The   reel    was 


in  this  country,  and  patented  by  Bailey  (Fig.  4200)  in  1822,  was  I  driven  by  bevel -gearing. 

of  this  character.    Two  machines  by  Smith,  of  Deaustone,  in  t      The  following  machines  are  American  :  - 
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Fig.  4202. 
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1825.  Ten  Evk  bad  a  horizontal  cylinder,  with  spiral  knives 
cutting  as^iDSt  sCmight  edges.  The  same  was  shown  by  Bud- 
ding in  1830. 

182S.  Samuel  Lane,  of  Maine,  combined  the  reaper  and 
thrasher. 

1S31.  Manning  had  a  row  of  fiogers  and  a  reciprocating- 
knife.     It  was  pushed  in  front  of  the  horse. 

1833.  Schnebly  had  a  horizontal  eudless  apron  traTeling  in- 
termittingly,  and  delivering  its  gave!  at  the  side. 

1833.  Ilussev,  of  Maryland,  made  the  first  valuable  harvester. 
It  was  patented  as  a  mower.  It  had  opfnjingersy  the  knife  con- 
sisting of  triangular  sections  reciprocating  in  the  space,  cutting 
shearwise  against  the  guards.  It  was  front  draft,  side  cut,  and 
had  a  platform  The  open-top  slotted  finger  was  patented  by 
Hussey  in  1847.  The  cutter-bar  was  on  a  hinged  frame.  The 
raker  rode  on  the  machine 

1834.  MeCorniick,  of  Virginia,  patented  his  reaper,  which, 
with  various  improvements,  in  1845  and  1847  received  a  Coun- 
cil medal  at  the  Loudon  U'orld's  Fair  in  1851.  This  machine 
bad  a  sickle-edged  sectional  knife,  reciprocated  by  crank  and 
pitman  by  gear  connection  to  the  drive-wheel,  on  which  the 
frame  rested.  Spear-shaped  fingers  gathered  the  grain,  which 
was  laid  over  to  the  cutter  by  a  revolving- reel,  A  divider  was 
used  on  each  end  of  the  platform  The  driver  and  raker  had 
seats  on  the  machine.  The  gearing  and  crank  were  placed  for- 
ward of  the  driving-wheel. 

1835  Randall  hnwl  a  pair  of  knife-bars  reciprocating  post  each 
other.     ^V^ay,  1852,  had  the  same 

183  3  Briggs  and  Carpenter  combined  the  reaper  and  thrash- 
er. Moore  and  Haskell,  the  same  year.  Ridley,  in  Australia, 
seven  years  afterward,  did  the  same,  and  supposed  himself  to 
be  the  first  inventor. 

Hizard  Kno.vles.  the  machinist  of  the  Washington  Patent 
Office,  invented  in  1837  a  reaping-machine  having  a  scalloped 
reciprocating  cutter  ;  the  cutting  apparatus  jointed  to  a  double 
aPBi;  the  opposite  end  of  which  was  in  turn  jointed  to  the  main 
frame,  coincident  with  the  a)cis  of  the  crank-.'^haft  i  both  sup- 
porting-wheels were  drivers  for  the  cutters.  It  was  a  front-cut 
machine,  and  hail  a  lever  to  raise  the  cutting-bar  to  clear 
stumps  and  other  obstructions.  A  machme  was  constructed  in 
1838,  and  in  1839  was  purchased  by  Joel  Lupton,  who  rode 
upon  the  machine  along  the  turnpike  to  his  home,  near  Win- 
chester, Va.  The  machine  waa  used  occasionally  during  a  fc.v 
of  the  following  years,  but  was  soon  laid  aside,  owing  to  a  fear 
!of  the  neighbors  that  it  would  disturb  the  relations  of  labor.  It 
was  afterward  purchased  by  one  of  the  large  firms  of  reaping- 
machine  maker:?,  who  became  involved  m  the  tedious  and  ex- 
pensive litigation  which  ensued  when  the  reaper  became  an  im- 
portant article  of  manufacture  and  trade.  This  machine  is 
principally  curious  in  its  anticipation  of  so  many  of  the  im- 
portant features  of  the  more  useful  machines.  Like  Bell's  ma- 
chine in  its  history,  though  fir  superior  to  the  Scotch  machine 
in  mechanical  structure  and  adaptedness,  it  was  a  conception 
embodied  in  a  single  machine,  and  became  an  abandoned  ex- 
periment, to  be  brought  fom-ardwhen  the  inventions  and  con- 
tests of  others  give  it  an  importance  It  was  a  machine  of 
great  possibihties,  but  its  inventor  failed  to  assert  his  rights. 
His  position  in  the  Patent  OSce  prevented  his  becoming  a 
patentee,  and  he  preferred  to  retain  his  salary  to  embarking  in 
the  bu.'ine.ss  of  making  machines  of  so  novel  a  character 
About  1863  the  m.ichine  was  brought  forward  in  a  patent  suit. 
It  may  be  presumed  that  it  formed  but  another  instance  of  the 
rule,  that  a  single  machine  made  and  practically  hidden  away 
shall  not  be  allowed  to  defeat  a  patent  when  a  subset^uent  in- 
ventor has  showed  due  diligence  U  also  indicates  that  the 
patent  is  a  quid  pro  quo,  an  exclusive  right  in  return  for  an  in- 
vention alequately  described  on  record. 

1S3S  Wheeler  had  a  machine  with  a  revolving  endless  apron 
to  deposit  grain  in  a  box  with  a  sliding  bottom,  by  which  it  was 
deposited  in  gavels.     A  dropper. 

1840.  Lamb  A  platform  to  receive  the  gavels  and  carry  the 
binder     The  first  haud-binder 

1841.  Churchill  thrashed  out  the  grain,  the  beads  of  grain 
being  pushed  into  the  thrasher-cylinder. 

1S42.  Reed  discharged  the  grain  from  the  bed  by  rake-fingers 
projecting  tlirough  slots  in  platform. 


1846-  Cook  had  a  pen- 
dulous rake  swinging 
baclcivardlij. 

1847-  Ketchum  had  an 
endless  chain  cutter  or 
belt  of  knives. 

1&47.  Hussey'g  stoltfd 
finder,  open  at  top  ;  knife 
of  triangular  sections. 

1848.  Pea.se had  a gTflin- 
rake  traveling  .sidtways 
beneath  the  platform, 
with  slots  for  the  fingers. 
Mann  the  same  next  year. 

184S.  Goble  and  Stuart 
had  a  revolving  rake  pass- 
ing horizontally  across 
the  platform. 

1849.  Hnincs  suspend- 
ed the  frame  carrying  the 

I  conveyor,  reel,  and  cutter  to  the  axles  of  the  bearing- wheels, 
I  and  hanged  the  frame  to  the  tongue,  so  that  it  was  capable  of 
j  turning  upon  its  bearings  by  means  of  a  lever,  to  elevate  and 
I  depress  the  cutter. 

In  1849,  Jonathan  Haines,  of  Illinois,  invented  the  "  header,-' 
which  is  the  principal  machine  on  the  Pacific  coiist. 

1849.  Purviance  made  the  platform  removable,  to  convert 
the  reaper  into  a  mower. 

1849.  Piatt's  self-acting  rake  sweeping  over  quadrantal  plat- 
firrtti.  Same  feature  in  Palmer  and  Williams's  and  in  Sey- 
mours, 1851. 

1850.  Adkins's  cutter-bar  on  hinged  frame. 

1850.  Knowles  and  Bevington's  side  dropper. 

185C>.    Heath's  bindtr,  with  a  reciprocating  rake  beneath  the 
platform. 
I85I    Watson's  automatic  binder, 

1851.  Miller's  backivardly  reciprocating  rake. 

1851.  Allen  geared  the  operative  parts  from  both  wheels,  to 
distribute  the  driving-power. 

1852.  Atkins  had  a  rake  rigged  on  a  vertical  post.  It  had 
a  jointed  arm  which  swept  across  the  curved  platform  and  gath- 
ered the  gavel  against  a  shield  :  the  post,  rake,  and  shield  then 
turned  90°  on  an  axis,  the  rake  was  raised,  and  the  gavel 
dropped  in  rear  of  the  driving  apparatus. 

This  list  is  but  a  commencement,  but  brings  us  to  a  period 
when  things  became  lively  in  this  line.  Since  this  period  nearly 
3,000  patents  have  been  granted  in  the  United  States  for  har- 
vesters and  attachments  therefor. 

In  the  summer  of  IS55,at  a  competitive  trial  of  reapers  about 
40  miles  from  Paris,  France,  three  machines  were  exhibited, 
fi-om  America,  England,  and  Algiers.  The  following  was  the 
result  in  a  field  of  oats  :  — 

The  American  machine  cut  an  acre  in 22  minutes. 

1  The  English  machine  cut  an  acre  in &i  minutes. 

The  Algerian  machine  cut  an  acre  in 72  minutes. 

I       In  1855,  Jonathan  Haines  patented  a  machine  in  which  the 
I  finger-bar  extended  acros.s  the  rear  end  of  the  main  frame,  and 
I  -was  connected  at  each  side  with  the  front  end  of  said  frame  by 
I  rods  jointed  at  one  end  to  the  frame,  and  at  the  other  to  the 
I  finger-bar.     The  inner  of  the.^e  rods  was  a  drag-bar  to  advance 
the  cuttingapparatus      Theoutcrwasa  brace  to  maintain  its 
'  position  at  right  angles  to  the  line  of  advance.     It  was  sup- 
ported laterally  by  a  brace  jointed  at  one  end  to  the  end  of  the 
finger-bar.  and  at  the  other  end  to  the  main  frame  at  or  near 
the  axis  of  the  crank-shaft. 
I       In    the  Ball  machine,  shortly   afterward,  the  drag-bar  was 
[  joined  rigidly  to  the  finger-bar,  and  thus  united  drag-bar  and 
;  brace  in  itself     The  lateral  brace  was  the  same, 

1856.  The  combined  rake  and  reel  of  the  "  Dorsey  "  machine 
i  sweeping  in  a  general  horizontal  direction  across  the  quadnintal 
I  platform. 

1857-    Crook  introduced  an  arrangement  of  driving-gears  of 
unequal  size  to  be  used  separately  for  changing  the  rapidity  of 
:  vibration  of  the  cutters. 

I  1860.  The  Henderson  rake,  or  what  is  known  as  the  "  Wood" 
I  machine,  having  a  chain  below  the  platform  which  carries  the 
I  rake  in  a  curve*!  path. 

1861.   The  Sielierling  "dropper,''  which    is  a  slatted  plat- 
form that  vibrates  to  discharge  the  gavel. 
I      1861.   Button  inclosed  the  gearing  in  a  metalhc  case,  fomiing 
s  part  of  the  main  frame. 

'  Plate  XLVI.  shows  three  fomi.s  of  the  "VVhiteley 
;  "  Champion  '*  harve.ster  of  Springtield,  Ohio.  The 
i  upper  figure  is  the  mowing-mai:hine ;  below  it  is  tlie 
r.-aping-niachine,  with  dropphuj  arrangement,  which 
!  (h'posits  the  gavel  behind  the  cutter-bar  ;  the  lower 
i  figure  is  the  self-ralciu;;  reaper. 

The  reaping  luid  automatic  biiKling-machine  of  S. 

D.  Locke,  of  Hoosick  Falls,  X.  Y.,  made  by  Walter 

A.  Wood  of  that  place,  and  shown  in  Plate  LI.,  is 

i  believed  to  have  overcome  the   difficulties   of  the 
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Plate  XLVI. 


THE    "CnAMPIOX"    HARVESTEa 
^5  a  Mower:  a  Dropper:  a  Stlf-Rakcr. 


Sec 'page  1893. 
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SYLVANUS  D.  LOCKE'S  HARVESTER  AND  BINDER. 
(J(focM»co/lS74.    Walter  A.  Wood,  Uanv/acturer.) 


See  page  lS9i 
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Binding  Attachtnent  to  WoorPs  Reaping  and  Autoinatic 
Binding-  Mack  iiu. 

binding  problem,  after  ]>ersisteiit  attempts  for  twelve 
years  past.  Some  of  the  machines  Were  sent  into 
the  liarvest-fieMs  the  past  summer  (1874),  and  a 
thousand  will  probably  go  out  next  season. 

The  grain ,  as  it  is  cut,  falls  upon  a,  continuously  moving:,  side- 
delivery,  elevating  cArrier,  and  is  delivered  into  the  cradle  or 
receptacle  A  of  the  binder,  the  operative  mechanism  of  which 
comprises  a  right  arm  F,  which  carriea  the  head  G  with  the 
end  of  the  binding  wire  and  the  twisting  device,  and  a  com- 
pressing arm  H,  hoth  rotiting  upon  a  common  axis  above  the 
cradle,  and  a  vibrating  left  arm  (,  moving  upon  an  axis  parallel 
with  the  axis  of  the  arm  F. 

The  arm  /is  vibrated  by  the  rotation  of  the  arm  F;  in  one 
direction  by  segment-geiir  teeth,  and  ia  the  other  direction  by 
a  cam  and  pin. 

The  motive  power  ts  derived  from  the  driving-wheel  of  the 
reaper,  and  is  transmitted  to  the  bindirtg  arms  through  a  scries 
of  shafts  with  connecting  gear-wheels,  supported  by  a  crane- 
post  B  ;  a  treadle-clutch  serves  to  gear  or  ungear  the  bindiii  j; 
mechanism  at  will.  The  bindiog-wirc  is  supplied  from  a  reel  fi 
mounted  beneath  the  cradle  A,  and  its  feed  is  controlled  by  a 
spring  take-up  and  tension  /'. 

The  end  of  the  bindini,^-wire  is  held  by  a  nipper  at 
T.  and  from  thence  passes  down  tbroughuslit  in  head 
G,  between  the  leaves  of  a  pinion  .Scontamed  in  said 
head,  and  thence  over  the  extremity  of  arm  H  down 
to  the  guide-pulley  u  and  to  the  reel. 

The  rotation  of  arm  F,  from  the  position  shown  in 
Fig.  1,  is  accompanied  by  a  movement  of  the  arm  /  in  an 
opposite  dii-ection,  to  bundle,  compress,  and  hold  the 
straw  l>etween  the  arms  Hand 
/  (as  shown  at  2),  while  the 
head  G  Is  conveying  the  bind- 
ing-wire completely  around  it 
and  fastening  the  ends.  The 
arm  /then relaxes  its  prt-ssure, 
and  tlie  bound  sheaf  is  dis- 
charged (3).  The  running  and 
standing  parts  of  the  wire  are 
brought  together  beneath  the 
sheaf  by  the  passiige  oi  the  head 
G  close  to  the  guide-pulley  t(, 
whereby  the  standing  part  is 
led  into  the  mouth  of  the  head  Gand  between  the  leaves  of 
the  pulley  S  on  the  side  opposite  to  the  end  uf  the  wire  ;  at  the 
next  moment  the  head  G  strikes  into  the  rack-box  U,  and  the 
gripper  at  Tis  caused  to  open  and  release  the  end  of  the  wire, 
and  immediately  close  again,  severing  the  standing  wire  outside 
of  the  pinion  Sand  gripping  the  new  end.  The  pinion  S  is 
immediately  thereafter  caused  to  revolve  by  engaging  with  the 


rack  U,  to  twist  together  the  ends  of  the  wire  and  complete  the 
band- 
In  aiJdition  to  the  above  general  movements  may  be  men- 
tioned the  following  :  Wheu  the  arm  F  has  nearly  reached  the 
position  shown  iu  Fig.  1,  the  long  teeth  O  engage  with  the  cor- 
responding teeth  iVand  advance  the  arm  H  more  rapidly  than 
the  arm  F.  This  pushes  the  wire  furward,  and  ensures  its  en- 
gagement witli  the  pinion  S.  When  tin-  ai'm  H  recovers  its 
position  by  the  actiuii  of  the  spring  /*,  the  wire  is  retaiTjcd  in 
engagement  with  the  pinion  6"  by  a  ledge  or  stop  on  the  under 
side  of  the  he;ul  G.  The  spring  A''  permits  the  arm  H  to  com- 
press the  sheaf  with  an  eiastic  pressure  The  arms  H  and  / 
continue  to  approach  each  other  until  their  segment-gears  dis- 
engage, when  the  movement  of  the  arm  /  beccmes  coincident 
with  the  movement  of  arm  F  (2),  This  is  ensured  by  the  en- 
gagement of  the  pin  L  with  tlie  shoulder  m  and  slot  M,  Wheu 
the  pin  L  reaches  the  bottom  of  the  slot  and  impinges  against 
its  fruut  side  w,  the  arm  /  is  advanced  fa.'^tcr  than  the  arm  F, 
and  the  sheaf  is  thereby  released  (3i.  The  final  discharge  is 
facilitated  by  the  engagement  of  the  pin  e  with  the  cam-sur- 
face/, whereby  the  compi-essor  H  is  caused  to  advance  faster 
than  the  arm  F  and  discharge  the  sheaf  from  the  uiachine. 

This  apparatus  is  constructed  so  as  to  be  easily  removed  from 
the  reaper,  either  to  facilitate  transportation,  or  to  permit  its 
place  to  be  occupied  by  u  platform  and  stand  for  hand-binders. 
It  is  also  constructed  so  that  the  removal  of  the  ann  /and  some 
slight  changes  in  other  parts  of  the  apparatus  enable  it  to  dis- 
charge the  grain  in  unlmund  gavels  as  a  dropper 

Plate  LI  shows  the  inachjue  as  a  binder  in  two  positions, 
and  also  as  a  hand-binder.  In  the  latter  case  the  two  men 
stand  upon  the  platform  and  alternately  take  the  gavels  from 
the  cnulle  in  which  the  grain  accumulates  as  it  falls  down  the 
incline.  Each  turns  to  his  own  binding-table,  fastens  his 
band,  tips  the  sheaf  off  into  the  stubble,  and  then  turns  to 
gather  another  gavel . 

Among  the  successful  binders  must  also  be  noticed  that  of 
James  F.  Gordon,  of  Ilochcster,  New  York.  See  his  patents  of 
August  27,  1872;  June  16,1874;  June  30, 1874.  Speaking  in 
general  terms,  his  machine  has  an  elevated  side- delivery,  by 
means  of  a  traveling  apron,  the  grain  slides  down  an  incline 
till  arrested  by  a  revolving  gavelcr,  and  lies  in  the  bight  of  the 
binding-wire.  The  end  of  the  binding-arm  is  thrown  forwai'd 
into  the  twister,  carrying  the  wire  arouml  the  gavel  ;  thebinder- 
fi'auic  then  reciprocates,  the  band  is  twisted,  followed  by  the 
cutting  of  the  wire,  unclosing  of  the  biuder-arui,  and  dropping 
of  the  sheaf 

Barta-s  self-binder  (1871)  has  also  worked  successfully  in  the 
field.  It  uses  cord,  makes  a  square  knot,  and  binds  a  gavel  of 
any  size,  even  no  larger  than  the  arm. 

The  following  automatic  binders  may  also  be  consulted  :  — 


Reapim;  and  Binding  Machines. 


Bowron,  January  IG,  1872.  cord  band,  secured  by  wire. 

Carpenter,  December  22,  186S,  wire. 

Clinton,  July  13,  1869,  cord. 

Chapman,  May  7,  1872,  wire. 

Fowler,  June  t,  1870,  stitches  woven  from  gavel. 

Withington,  February  20, 1872,  two  wires. 

Whitney,  May  26, 1874,  wire. 
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Plate  XLVII. 


REAPING  MACHINES. 
.    (^Principles  of  Action.) 


See  page  1893. 


1895 


Plate  XLVIIL 


HEAPING  MACHINES. 
^Principles  of  At:tion.) 


See  page  ISiS. 
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Plate  XLIX. 


REAPING  MACHINES. 
{Principles  of  Action.) 


See  page  1S9>. 
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Plate  L. 


REAPING  MACHINES. 

(Principles  of  Action.') 


See  page  I89S. 


KEAPER-KNIFE  GRINDER. 
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REAPING-HOOK. 


¥ig.  3247.  page  148S,  isan  adaptatioD  of  a  steam-eDgine  to  reap- 
ing and  mowiug. 

The  implement  consists  of  a  boiler  and  steam-engiDe,  erected 
on  a  light  wrouglit-irou  girder-frame,  the  whole  being  carried 
on  four  wheels,  of  which  the  two  hind  wheels  are  utilized  for 
propulsion  and  the  two  fore  wheels  for  steerage  and  for  carry- 
ing the  cutting  apparatus  free  of  the  ground. 

So  far  as  the  inowing-machlius  and  reapers  are 
identical,  they  have  been   referred   to    under    the 


former  head.  See  cliart  of  mowing-machine  mo- 
tions, Plate  XXX.,  and  the  classilication  o{  nioivcrs, 
page  1-488.  The  drawing  and  cutting  portions  of 
the  apparatus  are  described  in  tlie  clatjsitication  re- 
ferred to,  and  are  illustrated  on  Plates  XXXI., 
XXXII..  XXXUI. 

For  the  distinctive  features  of  a  reaper,  see  the 
followiuff  :  — 


Discharging  the  gavel  by 
movement  of  platform 


Classification  of  Reapers  by  Structural  Features. 
The  numbers  refer  to  corresponding  numbers  on  Plates  XLVH.,  XLVIII.,  XLTX.,  L. 

[  Rear  delivery 1 

Endlessapron Side  deUveo' I  2?' IT' ? 

I  *'  I  Llevatcd 3 

Rollers 4 

Screw-conveyors 5 


Tilting 1  J^?"*'"''^® S 

*        -  I  To  the  rear 7 

Swinging g 

Revolving 9 


Gavel    discharged    from 
stationary  platform. .. 


Teeth  operating  below  platform . 


Rectilinear  . 


Automatic  rake 
operatingabove 
platform 


Reciprocating 


Rotary . 


Hand- rakers. 


Teeth  upon  heads  hung  upon  double  cranks. . .  10 

Teeth  upon  endless  belts 11 

Teeth  upon  heiid.^  hung  on  belts 12 

Teeth  upon  reciprocating  beads 13 

I  Front  to  rear. 14 

I  Side  to  side 15 

[  Horizontal  path 16 

!  Vertical 17 

I  Irregular 18 

I  Upon  horizontal  shaft  pulleys 19 

j  Upon  vertical  shaft  pulle>s 20 

1  Horizontal  axis 21 

About  an  axis     Vertical  axis 22 

I  Inclined  axis 23 

Heads  connected  to  an  endless  belt 24 

Reciprocating  and  rotary  combined 25 

26 


Endless  belt. 


Reels. 


Revolving  beaters  on  horizontal  axis .....; 27 

Revolving  beaters  on  vertical  or  inclined  axis 28 

Revolving  beaters  carried  on  endless  belts 29 

Reciprocating  rising  and  falling  beaters 30 

Cord 31 

Wir« 32 

Straw  rope 33 

Stitches  woven  from  gavel 34 

Tables  rigid 35 

Tables  hinged 36 

Tables  swinging 37 

Tables  revolving 38 


Himd. 


Fig.  4204  shows  37  and  38,  the  last  two  furnrs  of 
binders  cited  in  the  classification. 

Reap'er-knife  Grind'er.  A  form  of  grind- 
stone or  emery-wheel  for  sharpening  the  knives  or 
sickle  sections  of  reaping  and  mowing  machines.  In 
the  figm-e,  one  shows  the  machine  as  adapted  for 
grinding,  and  tlie  other  as  having  two  knife-rests 
for  holding  the  knife-bar  when  tiling.  The  emery- 
wheel  is  driven  by  treadle. 

In  Fig.  4*206,  the  saw  is  clamped  to  the  adjustable 
bar  at  the  top  of  the  side  frame.  The  stone  has  its 
periphery  and  a  portion  of  its  side  faced  for  grind- 
ing. The  grindstone  standards  are  upon  a  liori- 
zontal  disk  w:hich  is  adjustable  upon  the  carriage. 
The  latter  has  longitudinal  adjustment  on  the  slide 
bars  of  the  main  frame. 

Reap 'ing-hook.  (Husbandnj.)  The  reap- 
ing-hook is  a  curved  blade  of  steel  set  in  a  short 
handle.  It  has  no  teeth,  and  this  distinguishes  it 
from  the  sickle.      It  superseded  the  sickle   in    the 
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REAPING-MACHINE. 
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REBOUNDER, 


Fig  4206, 


FiK-  4207. 


which  they  are  to  be  finally  cut  up.  By  this  means 
the  Tuachiiie  may  be  supplied  with  timber  to  its  full 
working  capacity,  while,  at  the  same  time,  cutting 
the  shingles  or  other  j)ieces  as  narrow  as  desired. 

In  the  perspective  view  (Fig.  4208)  a  is  the  carriage  which 
mov&«  under  the  saw  b.  The  depth  of  the  carriage  under  the 
blade  is  such  that  the  latter  does  not  reach  the  bottom,  so  that 
the  bolt,  secured  in  the  saw-carriage  and  shown  by  dotted  lines, 
will  not  be  cut  entirely  through  at  d  in  the  section,  c  is  a  tilt- 
ing rest  for  the  bolt,  upon  which  the  sap  side  of  the  latter, 
generally  bevel  to  the  other  sides,  is  placed,  and  held  so  that 
the  saw  kerf  will  pass  down  to  such  a  depth  as  to  leave  suffi- 
cient wood  to  hold  the  portions  together,  e, core-clamps  which 
work  upon  right  and  left  hand  screws  /.  and  are  operated  by 
the  cranky.    These  serve  to  hold  the  bolts  securely  while  be- 
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Reaper-Knife  Sharpener. 

best  agricultural  counties  of  Eng- 
land before  the  reaping-machine  ap- 
peared. 

The  Hainault  scythe  is  a  reaping- 
hook.     See  Scythe. 

It  is  called  the  scythe-hook  in  Scot- 
land, and  is  there  credited  to  tlie 
Irish.  The  Dutch  hook  is  broad, 
thin,  more  nearly  circular,  but  does 
not  reach  into  the  giaiu  so  far.  Icli- 
abod  ! 

Hutton's  reaping-liook  (English)  is 
serrated  from  the  point  through  half 
its  Icngtli  only. 

Reap'ing-ma-chine'.  {Husband- 
rji.)  A  machine  for  cutting  grain  in 
tiie  fii-ld.      See  Reapeu. 

Rear'ing-bit.  {Menage.)  A  bit  having  a  curved 
mouth-piece,  which  forms  the  flattened  side  of  a 
ring,  to  each  side  of  which  are  attached  driving-rein 
rings,  while  on  the  lower  side  is  another  ring  of  the 
same  size,  into  wliich  the  martingale-straji  is  buckled, 
to  prevent  the  horse  lifting  his  head  when  rearing. 

Rea'son-piece.  (Bitildiiig.)  A  timber  which 
lies  under  the  beams  on  the  brick  or  timber  in  the 
side  of  a  house.      X  iraU-plnk.      li'iising-piccc. 

Reau'mvir  Ther-mom'e-ter.  One  in  which  the 
space  between  the  freezing  and  boiling  points  is  di- 
vided into  80°,  the  former  being  0  .  See  Ther- 
MOMETEP.. 

Re'bec.  (ifusic.)  A  Moorish  \nolin  with  three 
.strings  tuned  in  fifths,  and  played  with  a  bow. 

Re-bit'ing.  {Engraving.)  A  process  for  deep- 
ening the  lines  on  engraved  plates. 

Tlie  plate  is  cleaned  perfectly  and  the  surface  pol- 
ished. A  ground  is  then  carefully  made  by  a  dahher, 
covering  the  face  only  of  the  plate  and  not  clogging 
the  lines.  Tlie  parts  which  do  not  require  rehilimj 
are  stopped  out.  A  wall  of  wax  is  then  laid  around 
tlie  engraving,  the  acid  solution  is  poured  on,  and  is 
allowed  to  remain  till  the  required  depth  of  lines  is 
attained.  As  each  portion  acquires  the  required 
depth  it  is  stopped  out,  and  the  bUing-in  resumed  on 
the  remaining  e.vposed  parts.     See  Gkouxu  ;  ExcH- 

INO  ;    BlTINO-IX  ;    LiXE-ENO.RAVIXG,  etc. 

Re-bolt'ing-ma-chine'.  A  species  of  sawing- 
machiue  for  rebolting  large  blocks  of  timber  withovit 
quite  separating  the  smaller  bolts  from  each  other,  so 
that  they  will  hold  together,  admitting  of  handling 
or  dogging  in  the  shingling   or   other  machine  in 


Rebollins-Machine. 


ing  cut.  A  portion  of  the  carriage  h  is  elevated,  iu  order  to 
accommodate  pieces  which  are  tfl  be  divided  entirely,  as  in 
ordinary  sawing-machines. 

The  track  of  the  carriage  is  made  in  two  portions,  one  above 
the  other,  so  tliat  the  upper  part  can  be  vertically  adjusted  as 
may  be  required,  for  saws  of  dJtTereut  sizes,  or  as  the  blade 
wears  away. 

Re-bound'er.  (Firc-artns.)  A  device  in  a  gim- 
lock  for  throwing  the  hammer  back  from  the  nipple 
after  striking  and  exploding  the  cap. 


Fig.  4209. 
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This  is  usually  ell'ectcd,  as  at  B,  Fig.  4209,  by 
leugtheniiig  tlie  slioitL-r  branch  a  of  the  inaiii-.sijring 
so  that  till'  arm  b  of  the  tumbler  shall  strike  it  just 
previous  to  tlie  inijjact  of  tlie  haniiner  on  the  cap, 
caused  by  the  action  of  the  long  branch  c  of  the 
main-spring  transmitted  through  the  swivel  d;  the 
effort  made  by 
the  branch  c  in 
restoring  itself, 
after  the  mo- 
mentary com- 
pression, throws 
back  the  tumbler 
sufficiently  far  to 
permit  the  sear  c 
to  enter  the  half- 
cock  notch. 

In  Dane's  pat- 
ent (.■/),  used  in 
the  Parker  gun 
(see  S)iOT-Gu.\), 
the  long  branch 
of  the  m  a  i  n  - 
spring  is  arrest- 
ed by  a  stop  /  at 
about  the  posi- 
tion of  half-cock, 
the  tumbler  be- 
ing carried  for- 
ward by  its  mo- 
mentum until  it 
Strikes  the  cap, 

when  the  pressure  of  the  sear  on  the  cam-.sliaped  ex- 
tension <j  throws  the  tumbler  back  until  the  nose  of 
the  sear  enters  the  half-cock  notch,  or  sufficiently  far 
to  lift  the  hannucr  clear  of  the  nipple. 

Re-ceiv'er.  1.  (Chanistry.)  A  vessel  connect- 
ed with  the  neck  of  a  retort  for  receiving  the  pro- 
ducts evolved  therefrom  during  distillation  or  cheiu- 
ical  reaction.     See  Alembic  ;  Co.ndenser  ;  Still. 

In  the  laboratory  it  is  frequently  made  of  glass, 
nnd  is  of  globular  form,  but  maj'  be  of  any  conven- 
ient shape  ;  tlie  material  must,  however,  be  such  as 
will  not  be  acted  on  by  the  substances  to  be  decom- 
posed or  proiluced  during  the  operation. 

2.  (Piuuvmiks.)  a.  Tlie  bell-glass  on  the  table 
of  an  air-iniinp. 

b.  The  vessel  which  is  adapted  to  collect  the  gas 
from  the  P.veumatic  Trough  (which  see)  ;  or  to 
contain  gas  for  blow-pipes,  exhibitions  of  stereopti- 
cons,  oxyhydrogen  light,  or  microscopes. 

Re-ceiv'ing-mag'net.  (TcUgmpliy.)  An  elec- 
tro-magnet through  which  the  current  from  the  line 
wire  passes  and  is  inten-sified,  in  order  to  actuate  the 
sounding  or  recording  mechanism. 

Re-cip'i-an'gle.  An  in- 
strument («)  with  two  legs 
and  a  graduated  arc,  used 
by  military  engineers  for 
measuring  and  laying  otf 
angles  of  fortifications.  The 
legs  are  attached  at  one  end 
by  a  double-headed  screw, 
which  forms  the  axis.  The 
center  of  the  protractor  is  ap- 
plied at  the  reentering  angle 
of  tlie  instrument,  and  its 
grailuated  margin  .shows  the 
angle  of  divergence  of  the 
legs. 

Another  form  (6)  of  the  re- 

cipianqle,  called  the  pcirnlld- 

ogrnMiiuttic,    has    two    links 

Rrnpmiislts,  cpnuecting  the  legs  and  meet- 


ing at  the  center/.  The  length  between  the  points 
a  d  and  «  e  is  exactly  equal  to  the  distances  d/  and 
c  f,  so  that  when  the  legs  are  brought  into  liue,  the 


Fig.  4211. 


Fig.  4210. 


Reciprocating'En^ine. 

point /coincides  with  the  point  a.  The  center  of  the 
protractor  is  exactly  over  the  point/,  which  also  bi- 
sects the  angle  of  the  instrument  at  all  adjustiiients. 
The  marginal  gi'aduation  of  the  protractor  permits  the 
angle  subtended  thereby  to  be  read.  Tlie  protractor 
is  hinged  at  (J,  so  that  it  may  be  lifted  and  stand 
perpendicular  to  the  plane  of  the  instrument.  The 
instrument  is  adapted  for  taking  salient  or  reenter- 
ing angles. 

Re-cip'ro-cat'ing-en'gine.  (Slcam-nufmc.) 
The  common  I'oim  tif  engine,  in  which  the  piston 
and  piston-rod  move  back  and  forth  in  a  .straight 
line,  absolutely  as  in  the  cut,  or  relatively  to  the 
cylinder,  as  in  oscillating-cylinder  engines. 

The  term  is  used  in  contradistinction  to  Rotary- 
PI.STON  Engine  I'whieh  see),  and  is  a  very  general 
one,  including  as  it  does  by  far  the  greater  number 
of  .steam-i'Ugines.  either  ilevised  or  in  use. 

Re-cip'ro-cat'ing-pro-pel'ler.  One  having  a 
paddle  nliieh  has  a  limited  stroke  and  returns  in  the 
same  ]iath.  The  proiieller  is  reciprocated  by  a  hori- 
zontal engine.  It  is  enveloiied  at  the  sides  and  be- 
fore, so  tliat  the  water  does  not  impinge  against  its 

Fig.  4212. 


Keciprocating-Propeltpr. 

forward  side.      The  propeller  is  made   sufficiently 
buoyant  to  raise  it  to  position  for  making  the  efTec- 
tive  stroke. 
Re-clin'ing-chair,     One  whose  back  admits  of 
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being  tilted,  allowing  the  occupant  to  assume  an 
inclined  or  recumbent  posture.  In  the  figure,  the 
back  is  hinged  near  the  seat,  and  a  given  inclination 
is  maintained  by  the  engagement  of  notches  beneath 


Fig.  4213. 


Generally 
Fig  4215 


any 


Reclining-  Chair. 

the  arms,  with  spring  teeth  on  tlie  front  posts.  A 
slide  in  front  forms  a  foot-rest.  Spring  cords  erect 
the  back.  See  Folt>ixg-chaip,  ;  Invalid-chaik  ; 
Car-seat. 

Re-coil'-es-cape'ment.  A  recoil-escapement  is 
one  in  which,  after  tlie  pullets  leave  the  teeth  at 
each  oscillation  of  the  penduhun,  the  extremities  of 
the  teeth  slide  along  the  snrlaces  of  the  pallets,  and 
thei'eby  give  an  impulse  to  the  pendulum  or  balance. 
The  vertical  escapement  of  a  watch  is  a  recoil,  and 
the  word  is  used  as  distingnislied  from  a  dead-beat. 
In  the  former  there  is  a  recoil 
Fig.  4214.  of  the  train,  and  in  tlie  latter 

the  impinging   surfac'cs  of   the 
pallets  are  cut  to  a  curve  con- 
centric with  the  axis  of  vibra- 
•^'y^     ir-\'-'(      tion,  and  during  tlie  time  one 
^/     ■     1 1      \,'Y  °^  '      teeth  is  against  the  ])al- 
"  '  let  the  scape-wheel  remains  per- 

fectly at  rest.  See  Escapement; 
Dead-beat. 

The  anchor-e.'icapement  A 
■was  inviMited  by  Clement,  of  i 
London,  about  1680.  The  ! 
anchor  is  caused  to  vibrate  on 
its  axis  by  the  oscillations  of 
the  pendulum.  The  teeth  of 
the  scape-wheel  c  impinge  al- 
ternately against  the  outer  sur- 
face of  pallet  h  and  the  iimer 
surface  of  pallet  a.  As  these 
surfaces  are  not  concentric  with 
the  axis  of  oscillation,  a  recoil 
of  tlie  train  ensues,  for  tlie  reason  just  stateil,  that 
as  the  pallets  leave  the  teeth,  the  extremities  of  the 
latter  slide  along  the  acting  surfai'cs  of  the  pallets, 
and  through  them  transmit  a  sufficient  im]iiilse  to 
the  pendulum  to  overcome  the  loss  by  friction  and 
the  resistance  of  the  atmospliere.  See  also  Fig.  193, 
page  97. 

Another  clock-escapement  B  has  a  pallet-ring  sur- 
rounding the  scape-wheel  c,  the  pallets  a  b  project- 
ing from  its  internal  periphery  and  catching  alter- 
nately, as  the  pendulum  rod  d  oscillates,  upon  teeth 
on  opposite  sides  of  the  scape-wheel. 

Tlie  pallet-ring  is  suspended  by  a  piece  of  watch- 
spring  c  from  a  stud. 

Re-cord'er.  1.  (Music.)  A  musical  instrument 
like  a  flageolet. 


Recoil  Clnctc- Escape- 
ments. 


"  Flutes  and  soft  recorders." 

Milton. 
"  To  Drumbleby's,  and  there  did  tails  a  great  deal  about 
pipes ;  and  did  buy  a  recorder."  —  Pepvs's  Diary,  1668. 

It  was  used  in  teaching  birds  to  pipe. 

2.   A  registering  apparatus.     See  Uegister. 

Re-cord'ing-gage.  Generally  speaking 
gage  provided 
with  means  for 
leaving  a  visi- 
ble record  of 
itsindications. 

That  shown 
(Fig.  4215)  is 
particularly 
designed  for 
measuring  gas 
pressures.  The 
two  cylinders 
a.  b  connected 
bya  short  pipe 
c  are  partially 
filled  with  wa- 
ter, a  con- 
tains a  float  a' 

having  an  up-  jBjSgl 
wardly  pro- 
jecting  rod 
d  passing 
through  a  hole 
in  its  cover 
and  connected 
with  a  guide- 
rod  which  car- 
ries a  pencil-holder  at  the  end  of  a  flexible  spring  /, 
liy  which  the  pencil  is  caused  to  press  against  a  disk 
of  cardboard  g,  ruled  with  radial  divisions  for  the 
liours  and  circular  divisions  for  inches  of  pressure, 
and  rotated  by  clock-work.  Gas  being  admitted  to 
the  upper  part  of  the  cylinder  b  depres.se,s  the  water 
therein,  and  causes  a  ditierence  of  level  in  the  two 
cylinders  which  varies  as  the  gaseous  pressure  fluctu- 
ates, its  amount  being  registered  by  the  line  traced 
by  the  pencil  on  the  cardboard,  wliich  is  renewed  at 
intervals  of  twelve  hours.  See  also  SrBED-RECoitDEK. 
Edson's  recording-gage  (Fig.  4216)  has  several  air 
and  steam  tight  connected  drums  made  of  thin  elas- 
tic metal  ;  these,  on  being  expanded  by  the  influx 
of  steam,  raise  a  rod  attached  to  tlie  upjier  drum, 
wliich  operates  a  segment-rack  connected  by  gearing 
with  a  horizontal  rack  and  a  pawl,  causing  a  partial 
slight  rotation  of  the  drum  a,  which  consenuently 
draws  forward  the  paper  previously  wound  upon  the 
roll  b,  on  to  itself.  The  expansion  or  contraction  of 
the  connected  drums  also  raises  or  depresses  the  arm 

Fig.  4216. 
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c,  carrying  a  pencil  or  tracer  at  its  lower  extremity, 
making  vertical  or  iliagonal  lines  on  the  jiaper,  which 
is  ruled  with  horizontal  lines  indicating  pounds,  as 
the  steaTn-pressure  varies.  The  rolls  may  also  be 
rotated  by  connection  with  the  engine,  affording  a 
more  continuous  record.  A  graduated  an;  and  pointer 
are  attached,  to  more  conveniently  show  the  pressure 
at  the  moment ;  and  a  hammer  and  bell  or  other  de- 
vice may  also  be  connected  to  sound  an  alarm  when  the 
pressure  exceeds  a  given  amount.     See  Steam-g.vge. 

Re-cord'ing-tel'e-graph.  A  telegraph  provided 
with  an  aiiparatus  which  makes  a  record  of  the  mes- 
sage transmitted,  as  the  symbol  telegraphs  of  Morse 
and  Bain,  and  the  type-printing  telegraphs  of  House 
and  Hughes,  in  contradistinctioa  to  the  indicator- tele- 
graph of  Cooke  and  Wheatstone,  which  has  a  point- 
ing needle  or  needle-s,  and  the  audible  one  of  Sir 
Charles  Bright,  which  sounds  upon  bells,  and  the 
Morse  as  at  present  generally  used,  which  is  read  by 
the  sounds.     See  List  under  TEi,EGr..A.PH. 

Rec'ti-fi-ca'tion.  Redistillation  or  resublima- 
tion  to  free  a  substance  from  impurities  or  from 
water. 

Rec'ti-fi'er.  1.  A  second  still  for  redistilling 
spirits,  or  a  second  chamber  connected  to  the  main 
or  primary  still.  lu  the  rectifier,  the  low  wines  are 
redistilled  to  concentrate  them;  or  high  irincs  are 
farther  concentrated  and  purihed  to  form  alcohol. 

In  some  cases,  flavoring  matters,  such  as  oil  of 
juniper,  to  form  gin,  are  yilaced  with  the  low  wines 
for  redistillation  ;  or  the  flavor  is  added  iu  the  form 
of  vapor. 

In  Fig.  4217,  the  tub  has  three  cliambers  and 
mc^ans  for  heating  the  sinjUnf/s  before  charging  the 
lower  chambers,  so  as  not  to  check  the  continuous 
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process  of  evaporation  incident  to  the  use  of  a  single- 
chambered  vessel.  The  upper  chamber  receives  the 
low  wines,  and  they  are  heated  by  the  steam  in  the 
midille  chamber.  The  chambers  are  charged  succes- 
sively from  the  upper  one,  and  provision  is  made  for 
avoiding  collapse  and  for  carrying  off  vapor. 

2.  {Xaiitical.)  An  instrument  for  determining 
the  variation  of  the  compass  on  board  .ship.  It  con- 
sists of  two  circles,  either  laid  upon  or  let  into  each 
other,  and  so  fastened  together  in  their  centers 
that  they  represent  two  compasses,  the  one  fixed,  the 
other  movable  ;  each  is  divided  into  32  ])oints  of  tin 
compass  and  360°,  and,  numbered  both  ways  from  tli- 
north  anil  the  south,  end  at  the  east  and  west  in  3(i  , 
The  lixed  compass  represents  the  horizon,  in  which 
the  north  and  all  the  other  points  are  liable  to  vari- 
ation.—  ADMin.\L  Smyth. 

Re-dan'.     (Fortification.)    A  work  having  two 


faces  forming  a  salient  F'g-  4218. 

angle   in  the  direction 

from  which  an   attack 

may  be  expected  ;  it  is 

open  at  the  gorge.  Redans. 

A   double,  redan   (6), 
or  bonnet  de])r&re,  has  a  reentering  angle  for  mutual 
defense. 

The  redan  is  the  simplest  field-work,  and  is  used 
for  defending  the  avenues  of  approach  to  a  village, 
briiige,  or  defile. 

In  front  of  another  field-work,  it  is  called  afliche. 

\<\\<i\\  flanks  are  adde<l  to  the  faces,  the  work  be- 
comes a  delaehcd  busHon  or  lunette. 

Red  Brass.  An  alloy  containing  8  paits  copper 
and  3  zinc. 

Red  Brick-dust,  {foundry.)  Used  as  part- 
iiifi-wind  (wliich  see). 

Re-doubt'.  (Fortification.)  n.  A  detached  field- 
work  inclosed  by  a  pai'apet,  the  salient  points  of 
which  are  but  imperfectly  or  not  at  all  jirotected 
by  a  flank  fire.  It  may  be  square,  star-shaped,  or 
irregular  in  plan,  according  to  the  reipiirements  of 
its  site  and  .sunoundings. 

b.  An  interior  work  within  the  main  line  of  ram- 
parts, as  the  redoubt  of  the  rarcHn,  redovht  in  the 
plnees-of-arms.      See  R.WEI.IN. 

These  are  designed  as  jilaces  of  assemblage  in 
offensive  exterior  operations,  or  for  retreat  in  case  of 
a  repulse. 

Red-short  I'ron.  Iron  which  is  diflicult  to 
weld  and  is  brittle  when  heated  is  said  to  be  red- 
short  or  hot-short.  This  defect  is  due  to  the  presence 
of  sulphur. 

Red-staff.  (Milling.)  A  straight-edge  em- 
ployed to  detect  irregularities  in  tlie  i'aee  of  a  mill- 
stone. The  edge  is  reddened  with  ocher,  and  colors 
prominent  irregularities  on  the  face  of  the  stone. 

Red-stuff.  A  trade  term  for  the  oxidesof  iron  used 
in  grinding  and  polishing,  such  as  crocus  and  rouge. 

Red  Tom'bac.  An  alloy  containing  11  parts 
co]iper  and  1  zinc. 

Re-duc'ing-fur'nace.  (^frtallurgy.)  A  funiaee 
in  which  ores  are  deprived  of  their  oxygen  and  re- 
duced to  the  metallic  state  by  the  action  of  intensely 
heated  vapors  containing  carbon,  sometimes  assisted 
by  other  reagents. 

It  is  generally  of  the  veverberatory  kind,  and  is 
used  iu  the  reduction  of  litharge,  the  treatment  of 
copper  ore  in  several  stages,  and  for  obtaining  the 
precious  metals.  See  Blast-furnace  ;  Revekrer- 
.\Tor.Y-Fur.XACE  ;  S.melting-turxace  ;  and  others 
cited  in  the  lists  under  WETAi.i.rnGY  and  Furnace. 

Sieinen's  furnace  lias  two  parallel  .=ides  sloping  downward, 
so  as  to  form  a  kind  of  tronj^h  between  them.  Tlie  ore  is 
charged  at  both  sides  on  the  top  of  the  furnace-  and  slides 
down  the  inclined  planes  of  the  two  sloping  sides.  At  the  bot- 
tom of  the  furnace  the  gn.'^es  from  the  producer  and  the  neces- 
sary supply  of  air  are  admitted,  and  produce  an  intense  flan  e, 
the  products  i  f  eomhiistion  rising  upward  through  the  mas-^es 
of  ore,  which  are  acted  upon  in  a  similar  manner  to  that  in  the 
blast  furnace. 

Maunton's  furnace  (Fig.  4219)  has  regenerators  i)  D  and 

Fig.  4219. 
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fuel-chambers  E  Eon  each  side  of  the  reduciug-chamber  F, 
which  is  charged  with  finely  comminuted  oiv.  The  hot-air 
blast  is  caused  to  pass  into  the  red uci n ■; -chamber  i^nlteraately 
from  the  regeaerators  D  D  throut,'U  opeuings  b  at  its  base. 

lu  Ott's  furnace  for  reducing  the  precious  metals  (Fig.  4220), 
the  ore,  having  previously  been  separated  from  a  portion  of  its 
impurities,  may  be  mixed  with  two  to  four  percent  of  sodium, 
potassium,  calcium,  magnesium,  iron,  copper,  or  with  their 
hypochlorites.  The  ore,  dry  or  with  water,  is  introduced  through 
the  funnel  M.  In  the  upper  oven  the  ore  is  heated.  In  the  sec- 
ond oven  D,  where  sulphur  is  eliminated,  the  steam  and  hot  air 
are  ityected,  and  most  of  the  sulphur  is  carried  off.  In  the 
lower  oven  Cit  is  farther  heated  and  treated  with  hydro-car- 
bonaceous vapors  from  the  furnace  to  decompose  the  sulphates. 
The  volatile  metals  passing  off  from  this  chamber  are  condensed 

Fig.  4220. 


j      The  second  is  for  the  Holland  reed,  being  i  ^^  part  of  40  inches. 
The  third  is  i  -^  part   of  37  inches,  and   is  adapted  to  the 
Scotch  reed,  so  called  by  L"re,  as   being  the  regulation  reed  of 
that  country. 
I      The  fourth  is  i  sm  of  34  inches,  and  is  adapted  for  the  French 
cambrics, 
j      Two  warp-threads  count  for  1  split. 

2.   {Miotic.)    a.  Formerly,    an  instrument   made 
from  a  reed  with  lioles  to  be  stopped  by  the  fingers. 
b.  A    vibrating   musical  tongue  of  wood  or  metal 
(formerly  made  from  a  rccd). 

It  is  used  in  wind-instru-                Fig-  4221. 
nients  of  two  classes.  . 
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Ott's  R^  I ucin^- Furnace  for  Ores. 

in  the  shower-bath  of  the  diving-flue.  Hyponitrous-acid  gas 
or  oxygen  may  l>e  introduced  iato  the  furnace.  If  the  ore  be 
auriferous  it  i.s  placed  in  tiie  tanks  b  6,  dampened  with  steam, 
and  saturated  with  chlorine  g.is,  after  which  it  is  treated  in  th« 
centrifugal  machine.  If  the  ore  be  argentiferous  it  is  brought 
from  the  furnace  immediately  to  the  centrifugil  machine  and 
treated  with  hot  water  returned  several  times  over  and  over  tlij 
same  ore,  and  the  liquid  requiting  from  that  treatment  is 
pumped  up  from  the  loiver  tank  to  the  upper  tank,  and  from 
thence  t'alli^  in  a  fine  shower  do^vn  the  diving-flue,  where  the 
sulphureted  hydrogen  produced  in  the  furnace  precipitates  the 
silver  in  form  of  sulphite.  This  i.-t  rei>e.Lted  several  times.  The 
sulphite  is  melted  w^ith  iron,  producing  sulphuret  of  iron  and 
silver. 

Re-duc'tion-com'pas3-es,  Proportional  di- 
viders or  who'c-aud-hii7/ dividers. 

Reed.  1.  {JVcavimj.)  Called  also  the  shy  or 
slay.  An  appurtenance  of  the  loom,  consi.^ting  of 
two  parallel  bars  set  a  few  inches  apart  and  furnished 
with  a  number  of  parallel  slips  of  metal  or  reed, 
called  dciits,  between  which  the  warp-threads  are 
passed.  The  lengths  of  reeds  are  estimated  in  quar- 
ters of  a  yard,  as  5-,  |,  4  ^,  etc.,  and,  if  necessary, 
by  a  smaller  fractional  denominator,  as  h  I.  or  \h 
\h  etc. 

In  Scotland  they  are  estimated  thus  :  — 

2I.>  splits 1  porter. 

.5  porters 1  hundred. 

In  other  parts  of  Britain  the  estimate  is  hy  the  number  of 
splits  or  dents  in  2\k  inches,  or  in  1  inch. 

Tlie  reed  is  set  in  a  .swinging;  frame,  called  the 
lathe,  lay,  or  bnltcn.  In  the  hand-lathe,  the  bottom 
of  the  batten  is  furnished  with  a  shelf,  called  the 
shulflc-race,  along  which  the  shuttle  is  driven. 

The  office  of  the  reed  is  to  beat  the  ur/t  up  to  the 
web,  and  the  force  of  the  blow  determines  the  com- 
pactness of  the  fabric.  Two  threads  of  yarn  pa-ss 
between  each  of  the  rccd-spl ilx  or  dents. 

The  number  of  dents  in  a  reed  of  a  given  length 
determines  the  fineness  of  the  cloth. 

One  form  of  linen-prover  has  4  perforations  to  adapt  it  to  the 
varying  modes  of  estimating.  The  number  of  threads  visible  in 
this  perforation  ascertains  the  number  of  threads  in  the  stand- 
ard measure  of  the  rfed. 

The  first  is  i  of  an  inch  in  diameter,  and  is  intended  to  ascer- 
tain the  number  of  threads  per  inch.  j 


Melodton-Reed, 

1.  The  oboe,  clarinet, 
bassoon. 

2.  The  accordeoii,  conccr- 
tina,mclodcon,/wTmonimn, 
parlor-organ,  and  that  vari- 
ety of  pipe  in  the  large 
organ  known  as  the  reed- 
pipe,  in  contradistinction 
to  the  flvle  or  mouth  pipe. 
Sec  Okg.\n-pipe. 

Some  reeds  batter  against 
the  seat  and  some  are  free. 

3.  (Minintj.)  The  tube 
conveying  the  train  to  the 
charge   in   the   blast-hole. 


Also  called  the  spire. 

4.  (Ornamentation.)  a.  Semi-cylindrical  ridges, 
closely  aiTanged  in  parallel  order  and  designed  for 
ornament. 

b.  A  succession  of  beads  on  an  object. 

Reed'ing.  This  temi  is  apjilicd  (technically)  to 
the  niirling  on  the  edge  of  coins.  It  was  originally 
]ilaccd  upon  coin  to  prevent  it  being  filed  away  or 
clipped.  It  is  done  at  the  same  time  that  the  im- 
pression is  given  to  the  obverse  and  reverse  faces  of 
the  coin,  the  collar  which  holds  the  blank  being 
fluted  or  indented  on  its  inner  perijiheiy  for  that 
purpose.  The  pres.sure  on  the  dies  expands  the 
metal  into  the  imlentations  of  the  collar,  giving  the 
reeded  or  Qrenated  Ibrm  to  the  edge. 

It  is  sometimes  called  milUnr/,  but  that  term  is 
also  applied  to  the  swaging  pressure  by  which  the 
edge  is  expanded  and  a  flange  raise^l,  which  protects 
the  faces  of  the  coin  and  enables  them  to  be  built 
into  a  pile. 

Reed-or'gan.  (Mnsie.)  A  melodeon,  or  parlor- 
organ. 

An  organ  whose  pipes  are  provided  with  reed.t,  in 
contradistinction  to  the  flute  or  mouth  organ,  whose 
pipes  have  a  lip  to  cut  the  wind  escaping  through 
an  aperture  in  a  diaphragm.     See  Fn'TE-or.c.^x. 

The  reed-pipes  consist  of  a  foot  to  carry  the  wind 
to  the  reed,  a  thin  tongue  of  hard  brass,  whose  ex- 
tremity is  fitted  into  a  niolil  by  a  wooden  jdug.  Its 
free  extremity  is  vibrated  by  the  force  of  the  wind, 
and  gives  a  sound  of  a  pitch  firoportioned  to  the 
length,  tliickness,  and  elasticity  of  the  tongue. 

The  wind  from  the  reed  traverses  a  long  pipe, 
which  gives  character  and  quality  to  the  sound. 
Both  classes  of  pipes  are  employed  in  large  or- 
gans. 

Reed-pipe.  {Mnsie.)  An  organ-pipe  in  which 
the  musical  tone  is  produced  by  the  vibration  of  a 
metallic  tongue. 

In  some  reed-pipes  the  tongue  is  made  to  batter  against  its 
seat  as  in  the  clarinet ;  in  others  the  tongue  plays  in  the  open- 
ing of  the  reed.    The/ree-reedhas  been  used  in  China  from  time 
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immemorial,  but  was  iatroduced  into  Europe  bj  M.  Grenie  id 

ISIO. 

The  reed  or  tube  has  a  longrttudinal,  narrow  opening  in  front, 
covered  by  the  toii^w^  whicli  is  tiruily  fixed  to  the  reed  at  its 
.upper  end,  but  plays  freely  at  the  lower  end,  where  it  is  some- 
what bentaway  from  theV«(f/.  A  turning  wirf  presses  against 
the  tongue  so  as  to  regulate  the  length  of  the  portion  sub- 
ject to  vibration.  The  reed  terminates  below  in  a  cone,  into 
which  the  air  is  driven.  The  shape  of  the  tube  above  the  cone 
is  viried  so  as  to  obtain  the  required  quality  of  tone,  while  the 
pitch  depends  upon  the  length,  thickness,  and  elasticity  of  the 
tongue.  A  given  number  of  vibnitions  per  .second  are  neces- 
sary to  the  production  of  a  certain  note;  the  slower  the  vibra- 
tions, the  graver  tlie  tone,  and  conversely.     See  Pipe. 

The  free-reed,  instead  of  beating  on  the  edges  of  the  opening, 
plays  back  and  forth  in  the  slot. 

Reed-plane.  (Joincrij.)  A  concave-soled  plane 
lisnl  in  making  beads. 

Reed-stop.  (Music.)  A  set  of  pipes  furnished 
nitli  reeds,  and  associated  with  tlie./iitte-stops  of  an 
organ,  to  give  a  variety  to  the  etl'ects. 

Reef.  {Xauliail.)  a.  Tlie  ])ortion  of  a  square 
sail  lietwecn  the  head  of  a  sail  and  any  of  the  reef- 
bands.  On  the  lablings  of  tlie  leech  of  the  sail  arc 
earings  and  cringles,  to  which  the  rccf-taekle  is  se- 
cured. The  reef  is  tied  up  by  reef-points,  tlie  knot 
being  a  reef-knot.  The  first  reef  in  a  square  sail  is 
included  between  the  head  and  the  upper  reef- band  ; 
the  seeo7id  reef  between  this  and  the  next  lower  reet- 
iKind,  and  so  on. 

Fore-and-aft  sails  are  reefed  from  the  foot,  the 
first  reef  being  tlie  lowest.  The  uppermost,  called  a 
balance  reef,  extemls  iliagonally  upward  from  the 
outer  leech  when  close-reefed ;  that  is,  when  all  the 
reefs  are  taken  in,  the  area  of  the  sail  exposed  to 
the  wind  is  reduced  about  one  half. 

The  object  of  the  reef  is  to  diminish  the  surface  of 
the  sail  when  the  wind  is  blowing  hard. 

In  the  ordinary  process  of  reefing  square  sails,  the  seamen 
a-scend  the  rigging  and  [ai/  out  on  the  yard,  standing  on  the 
horses  or  foot-rope-i  while  they  gather  in  and  secure  the  hauled- 
up  portion  of  the  sail.  -Many  attempts  have  been  made  to  avoid 
the  neces.sity  for  this  difficult  and  dimgerous  operation,  which  is 
a  fruitful  source  of  accident.  The  first,  we  believe,  was  by 
Captain  Forbes,  of  Boston. 

In  IngersoU's  apparatus  two  rolling  spars  a  a  are  joumaled 
beneath  and  connected  with  the  yard  C.  These  are  rotated  by 
parbuckles  b  b  operated  from  the  deck  ;  the  sail  is  wound  around 
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them  to  Any  desired  extent,  and  prevented  from  unrolling  by 
ratchets  and  pawls  at  their  ends. 

■  h.  The  bowsprit  of  a  cutter  or  that  of  a  ship-of-war 
with  a  ram-bow  is  said  to  rfc/when  it  is  run-in  or 
shorteneil  by  sliding' in -lioard. 

c.  Reefing  the  paddles  in  steamships  is  efTected  hy 
di^.connecting  the  float-boards  from  the  paddle-arms, 
and  bolting  them  again  nearer  the  center  of  the 
wheel,  to  diminish  the  dip  when  the  vessel  is  deep. 


Reef-band.  (Nautical.)  A  strong  horizontal 
stri))  of  canvas  extending  across  a  sail  at  right  angles 
to  the  lengths  of  cloth. 

In  square-rigged  vessels  there  are  four  of  these 
bands  to  the  topsails,  from  three  to  six  feet  apart, 
according  to  the  size  of  the  sail,  and  two  banils  to 
the  foresail  and  mainsail.  Fore-and-aft  .sails  have 
also  a  band  extending  diagonally  upward  from  the 
outer  leecli,  for  balance-reeling. 

Each  band  is  pierced  with  holes  for  the  reef-points, 
by  which  it  is  tied  to  the  yard  in  .shortening  sail. 

Reef-knot  (Xautical.)  A  knot  formed  by 
passing  the  ends  of  the  two  parts  of  one  rope  through 
the  loop  formed  by  another  whose  two  ends  are  simi- 
larly passed  through  a  loop  on  the  tiist  ;  the  two 
parts  of  one  rope  are  pa.ssed  above,  and  of  the  other 
below  the  loop  through  whiih  they  are  inserted.  A 
longitudinal  pull  tightens  the  knot,  which  can  only 
be  untied  by  pushing  the  loops  in  opposite  directions. 
Called  also  sqiiare-hwt,  flat-hitch. 
When  one  end  of  one  rope  is  passed  above  and 
the  otlii-r  below  the  loop  it  forms  a  granny' s-knot. 

Reef-line.  (Xautical.)  A  line  sometimes  (sel- 
dom) used  in  reeling.  It  passes  spirally  around  tlie 
yard,  and  through  the  eyelets  in  the  reef-band  suc- 
cessively, so  as  to  draw  the  latter  up  to  the  yard 
when  the  line  is  hauled  upon. 

Reef-pen'dant.  (Xautical.)  A  tackle  by  which 
the  after  leech  of  a  fore-and-aft  sail  is  drawn  down 
to  the  boom  in  reeling. 

Reef-point.  (Xautical.)  One  of  the  flat  pieces 
of  braided  cord  attached  by  eyelets  to  the  reef-band 
of  a  sail,  and  serving  to  diminish  its  area. 

The  reef-band  has  usually  two  holes  in  each  width 
of  cloth,  and  the  ^jOTJite  taper  toward  each  end.  The 
small  end  of  each  is  passed  through  an  eye  in  the 
large  end  of  the  other,  and  being  rove  througli  the 
eyelets  in  the  recf-haiid,  one  hangs  down  before  and 
tile  other  abaft  the  sail. 

Reef-tack'le.  (Xautical.)  A  tackle  by  which 
the  reef-cringles  on  the  leeches  of  a  sail  are  drawn 
up  to  the  yard  for  reeling. 

Reel.  A  revolving  device  on 
which  tiller,  thread,  cord,  rope, 
fabric,  etc.,  are  wound,  to  ibmi 
them  into  hanks  or  skeins,  and 
for  various  other  purjioses. 

1.     (Cotton -ineichincri/.)       A 
machine    on    which    cotton    is 
wound,  making  hanks  each  hav- 
ing S40yards  inlengthof  thread. 
The  circumference  of  the  reel 
is   4i  feet  ;   when   it   has   per- 
fornjed  80  revolutions  a  lay  is 
formed,   measuring   120  yards, 
<t    -     and   7   of  these  lays  make  up 
a  hank. 

The  hank -yarn  is  specially  designed  for 
warps. 

2.  (Silk.)  The  revolving  frame  on  which 
silk  is  wound  fiom  the  cocoons,  or  yarn  is 
wound  off  from  the  spindle  of  a  hand-spin- 
ning machine,  and  reeled  into  cuts  or  hanks. 

3.  (Hope-making.)  Spun  yarns  are  wound 
on  a  reel  preparatory  to  tarring  or  laying 

up  into   strands  as  the  twisting  of  each  length  is 
completed.     See  Ropf. 

4.  (Xautical.)  A  revolving  frame  to  hold  a  line 
or  cord,  as,  — 

.  a.  Tlie  log-reel  or  spool  for  the  log-line.    See  Log. 
■  b.  The  deep-sea  reel  for  the  deep-sea  lead-line  of 
150  or  200  fathoms.     See  SoUNDlSG. 
c.  The  spun-yam  reel,  etc. 

5.  (Angling.)     A  skeleton  barrel  attached  to  the 
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Fig.  4223. 


Reel  for  Cotton  Yams. 

butt  of  an  angler's  rod,  around  which  the  inner  end 
of  the  line  is  wound,  and  fioni  which  it  is  payed  out 
as  the  fish  runs  off  with  the  bait,  and  is  gradually 
wound  in  again  as  his  struggles  become  less  violent, 
bringing  him  to  land  or  to  the  landing-net.  A  fish- 
ing-rccl. 

The  reel  represented  in  the  accompanying  figure 
is  from  an  ancient  painting 
Fig.  4224.  at    Beni-Hassan,    and    was 

iUscd  for  winding  the  cord 
by  which  the  fish-spear  or 
bident  was  recovered  after 
tlirowing.  In  its  construc- 
tion it  was  merely  a  stirrup- 
shaped  piece  of  metal,  and 
a  turning  pin  on  which  the 
cord  was  wound. 

6.  (Telegraphy.)  A  bar- 
rel on  which  the  strip  of  pa- 
per for  receiving  the  message  is  wound  in  a  recording 
telegraph. 

7.  (Oven.)  A  cylinder  with  radial  arms  rotating 
in  a  heated  chamber  carrying  pans  in  which  loaves 
of  bread  are  placed  for  baking  in  the  reel-oven.  See 
Oven. 

8.  (Milling.)  The  barrel  or  drum  on  which  the 
bolting  cloth  is  fastened. 


Fig.  4225 


Egyptian  Cord-Reel. 


Harvester-Rid. 


9.  (Agriculture.)  A  device  having  radial  arms 
carrying  horizontal  slats,  and  rotated  by  gear  or  pul- 
ley connection  with  the  axle  of  a  harvester,  tor  press- 
ing backward  and  holding  the  stalks  of  grain  ill 
position  for  being  severed  by  the  knives. 

The  example  shows  the  reel  and  the  dropper.  See 
Reafek,  Plates  XLIX.,  L. 

Reel'lng-ma-chine'.  (Cotton-manufcKture.)  a. 
A  machine  for  winding  the  yam  ofl'  the  bobbins  of 
the  spinning  or  twisting  frames,  and  foiming  it 
into  hanks  or  skeins.     Fig.  4223. 

b.  A  machine  for  winding  thread  on  to  reels  or 
spools.     See  Spooling-machine  ;  Silk-reel. 

Reel-ov'en.  A  baker's  oven  in  which  the  bread- 
paus  are  swung  on  the  horizontal  arms  of  a  rotating 
reel. 

The  reel  has  a  horizontal  axis,  which  is  rotated  by 
gearing  on  the  outside.  To  each  arm  of  the  reel  — 
the  number  of  the  arms  varying  with  the  capacity  of 
the  oven  —  is  a  pendulous  shelf  or  bread-pan.  These 
at  one  part  of  their  revolution  are  presented  at  an 
opening,  through  which  the  unbaked  loaves  are  in- 
troduced, and  thence  pass  dowmward  toward  the 
arch  of  tlie  furnace.  As  each  pan  comes  opposite  to 
the  oiiening  it  receives  its  loail,  and  by  the  time  all 
are  filled  the  first  one  is  again  at  the  ojiening,  the 
loaves  baked  and  ready  tn  be  removed,  clearing  the 
pan  for  another  batch.  The  baking  is  thus  a  con- 
tinuous operation,  the  time  of  rotation  of  the  reel 
being  adapted  to  the  completion  of  the  process.  In 
a  later  invention  the  pans,  instead  of  being  pendu- 
lous, are  placed  above  the  reel-arms,  and  the  latter 
are  preserved  in  horizontal  yiosition  by  pendulous 
weights  beneath.  See  Oven  (Fig.  ,3444,  page  1583). 
Reem'ing.  (Shipbuilding.)  0])ening  the  seams 
between  planks  for  the  insertion  of  new  oakum. 

The  tool  is  a  reeming-iron  struck  by  a  recming- 
bcctlc. 

Reem'ing-bee'tle.  (Skiphui'ding.)  The  larger 
mallet  of  the  calker  by  which  he  drives  the  reeming- 
irnn. 

Reem'ing-i'ron.  (Sliipbuildin^.)  A  sharp  iron 
wedge  used  by  calkers  to  force  the  planks  apart  tem- 
porarily, to  admit  the  oakum. 

Re-en'ter-ing.  1.  (Calico-printing.)  A  term  in 
the  hand-block  calico-printing  applied  to  the  secon- 
dary and  subsequent  colors,  which  are  adapted  to 
their  proper  place  in  the  pattern  on  the  cloth  by 
means  of  pin-points.  These  are  the  equivalents  of 
the  register-points  of  the  chromo-lithogia]ihic  pro- 
cess or  the  typographic  printing  in  colore.  Also 
known  as  grounding-in. 

2.  (Engraving.)  The  deepening  of  lines  by  a 
graver,  either  in  repairing  a  plate  or  for  perfecting 
an  etching. 

Re-en'ter-ing-an'gle.    (Fortification,  etc.)    An 
angle  pointing  inward  (a),  as  in  a  re- 
doubt, or  at  the  junction  of  theyfaiiA"* 
of  a  bastion  with  the  curtain. 

Re-fin'er-y.  An  • 
apparatus  for  reinov- 
ing  impurities  or 
crudities  from  met- 
als, spirits,  ]ietr()le- 
um,  sugar,  and  what 
not. 

The  term  is  a  gen- 
eral one,  and  with 
metals  may  include  rcducing-fni- 
naces  of  various  kimls.  Also  roast- 
ing, decarbonising,  and  desulphur- 
izing furnaces,  Bessemer  jn-occsses, 
etc.  (which  .see).  See  also  Max- 
LEABLE  Iron,  page  1378. 


Fig.  4226. 
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KEFINING-FURNACE. 


See  alsO-SuGAR-MACHINEKY. 

VVitU  li(|Uois,  the  term  includes  apparatus  and 
mafhiiiery  for  rectifyinf;  and  ageing  liquors. 

With  petroleum,  it  includes  apparatus  for  remov- 
ing the  various  crudities  which  are  in  the  raw  pro- 
duct. 

Re-fin'ing.  The  pi-ocess  of  freeing  metals,  liquids, 
or  otiier  substances  from  impurities  or  crudities 
which  iinpair  their  quality  or  unht  them  for  their 
appropriate  uses. 

1.  Li([uids  are,  in  some  cases,  refined  by  adding 
soluble  substances  which  entangle  the  foreign  mat- 
ters, and  sink  to  the  bottom,  as  with  wine  and  cider. 
This  is  termed  fining.  In  other  cases,  the  refining 
is  by  chemicals  which  combine  with  the  impurities 
and  form  a  precipitate. 

Sometimes  standing  a  length  of  time  suffices  to 
ell'ect  the  separation,  the  supernatant  liquid  being 
decanted. 

2.  Saltpeter  is  refined  by  dissolving  it  in  hot  wa- 
ter until  the  water  is  saturated  with  salt.  On  cool- 
ing, the  salt  la  deposited  in  a  comparatively  pure 
state. 

3.  Vinegar  is  refined  by  passing  it  through  a  filter 
to  separate  the  mucilaginous  matter.     See  R.\rK. 

4.  Alcoholic  spirits  ami  liquids  generally  are  re- 
fined by  successive  distillations.  (See  Rectifica- 
tion ;  Still.)  The  same  process  is  applicable  to 
mercury,  sulphur,  and  other  substances,  which  may 
be  volatilized  at  a  high  temperature  and  afterward 
condenseil. 

Tu  one  form  of  app:ir.atu.^  for  refining  and  ageing  liquors  air 
from  a  blower  Cis  lieated  in  a  coil  Hcommunicatiig  witii  the 
pipe  F,  which  has  t'.vobranche-^cf  extending do.vnward  through 
H  di^k  near  the  bottom  of  the  tuba  A  B.  The  liquor  in  the  tub 
B  i^  first  heated  to  the  temperature  of  90°.  and  agitated  by  air 
pa'fsing  from  the  coil  H  through  the  pipes  F  c,  and  rising  from 
beneath  the  disk  '/,  the  cock  k  is  closed  and  k  opened,  and  cool 
air  forced  in  through  the  pipe  F  These  processes  are  continued 
for  the  space  of  about  a  month,  or  until  the  desired  result  is 


Fig.  4227. 


See  Parting  ; 


Lif/uor-Agein^  Apparatus. 


attained.  The  air  and  alcoholic  vapors  pass  over  from  B  to  A 
through  the  condensing-pipe  /in  the  water-chamber  Z),  the  air 
being  discharged  from  A  through  an  aperture  above. 

5.  Petroleum  is  refined  by  treatment  with  sul- 
phuric acid  and  by  distillation. 

6.  The  process  of  cupellation  (see  Cupel)  is  largely 
employed  for  refining  silver.  In  this,  lead,  already 
in  combination  with  or  added  to  the  silver,  is  oxi- 
dized by  heat  and  absorbed  in  a  )iorous  cup,  taking 
with  it  most  of  the  other  impurities  which  ai'e  not 
previnuslv  expelled  by  the  heat. 

7.  Gold  is  refined  by  cupellation  and  by  parting. 


I  that  is,  dissolving  in  nitric  acid. 
j  Gold. 

8.   Iron  is  refined  in  the  furnace  and  by  puddHiig. 
I  See  Ikon  ;  Rkfining-fuknace  ;   Puddling  ;   Biis- 

SEMEK-PKOCESS. 

Re-fin'ing-fur'nace.  (Mdallurgii.)  The  fur- 
nace in  whicli  metals  undergo  a  ju'ocess  of  puriHca- 
tiou  and  separation  from  the  impurities  with  wbieh 
they  are  usually  contaminated,  and  are  rendered  fit 
for  use  in  the  arts.  In  some  eases  the  metal  is  re- 
duced from  the  ore  and  refined  by  one  continuous 
operation  ;  in  others,  two  or  more  are  required. 

The  art  of  refining  gold,  silver,  iron,  tin,  and  cop- 
per wad  practiced  previous  to  times  of  which  we  liave 
any  authentic  history,  implements  of  bronze  and 
co)iper  and  ornaments  of  the  precious  metals  being 
found  among  other  relics  of  the  prehistoric  age, 
both  in  the  Old  and  New  Worlds. 

In  ancient  times,  the  precious  metals  were  refined 
by  successive  reheatiiigs. 

"  Silver  tried  in  a  furnace  of  earth,  purified  seven  times."  — 
Psalm  xii.  6. 

"  They  gather  silver,  and  brass,  and  iron,  and  lead,  and  tin. 
into  the  midst  of  the  furnace  to  blow  the  fire  upon  it,  to  melt 
it.'' —  Ezekiel  xxii.  20. 

From  the  former  of  these  passages  we  may  infer  that  a  high 
degree  of  purity  was  attained  by  seven  successive  refinings. 
Purifying  tlie  precious  metals  and  then  reducing  their  standard 
by  means  of  alloj  ing  does  not  appear  to  have  been  generally 
practiced,  and  is  not  to  this  day  in  the  East. 

At  Freiburg,  Saxony,  silver  amalgamated  by  the  barrel  pro- 
cess is,  after  distillation,  refined  in  crucibles,  previously  brought 
to  a  red  heat.  The  silver  is  gradually  introduced  in  lumps,  iinil 
when  fused  strewn  with  powdered  charcoal,  and  the  cruiilde 
covered  with  an  iron  plate.  Alter  the  lapse  of  a  few  minutes 
the  impurities  which  had  risen  to  the  surface,  together  with 
tlie  unconsumed  charcoal,  are  skimmed  off,  more  charcoal 
added,  and  the  process  repeated,  occa.sionally  stirring  the  molt- 
en metal,  until  its  surface  becomes  bright  and  clean.  When 
the  process  is  complete,  the  silver  should  be  malleable  and  dis- 
solve completely  in  nitric  acid.  It  is  afterward  cast  into  hemi- 
spherical ingots.  The  dust  from  the  furnace  flues  is,  after  being 
sifled,  mixed  with  and  treated  as  orriinnry  -silver  ore.  The  slugs 
and  sweepings  from  the  various  melting  operations  are  crushed 
and  afterward  fused  with  carbonate  of  soda  and  niter,  by  which 
means  the  silver  is  obtiiined  in  the  metallic  state. 

At  Constante,  Spain,  the  porous  silver  obtained  from  the  dis- 
tillation of  amalgam  is  melted  in  a  species  of  cupola  called  a 
eras. 

If  pure,  a  loss  of  silver  is  entailed  by  exposing  it  to  the  action 
of  a  powerful  blast;  but  if,  as  is  generally  the  ca.se,  the  metal  is 
contitminated  by  impurities,  such  as  lead,  sulphur,  antimony, 
and  iron,  which  impair  its  malleability,  their  removal  is  readily 
effected  by  this  apparatus. 

Fig.  4228  is  a  section  of  a  furnace  for  re- 
fining  metals   in    pots.      It   is 
lined  with  the  most  refractory 
fire-brick,  and  has  an  ojiening 
of  some  12  or  15  inches  diame- 
ter, protected  by  a  cover  at  top, 
through  which  the  crucibles  are 
introduced  and    the    ojieration 
attendeil   to.       The    grate-bars 
are    removable,    and,    when  re- 
quired, an  artificial  bla.st  is  in- 
troduced beneath  them  by  pipes. 
The    operation     of    refining 
cast-iron  consists  in  exposing  it  Hrfining-Fur. 
to  heat  and   agents  by    which         nnce. 
'  the  carbon,  silicon,  and  other  extrane- 
ous matters  are  oxidized  and  removed.    The  pig-iron 
is  either  subjected  tn  a  lU'eliminary  purification  in  a 
rcfining-furiiacc  or  on  a  hearth,  and  the  operation 
completed  in  a  pudd/ing-furnnce  (the  English  meth- 
od), or  it  is  efi'ected  in  one  operation  in  a  puddling- 
furnace  by  an  operation  termed  boiling  (the  Ameri- 
can method).     See  Puddling. 

When  the  operation  is  an  intermediate  one,  the 
partially  refined  metal  is  run  from  the  hearth  into  a 
bed,  quenched  with  water,  and  In-oken  with   sledges 


Fig.  4228. 


to  enable  it  to  be  handled  into  the  puddling-furnace. 


REFINING-FTTRNACK 
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REFINING-HEARTH. 


The  bed  of  the  rcfining-furnace  is  small,  and  the 
hollow  boshes  are  of  cast-iron,  through  which  water 
fiows,  to  resist  the  influence  of  the  tire  upon  tlie 
sides  of  the  chamber.  Blasts  of  air  are  admitted 
through  tuyeres,  and  the  process  consists  in  expos- 
ing the  molten  iron  to  the  oxygen  of  tlie  air,  so  as 
to  burn  away  a  part  of  the  carbon  and  also  remove 
certain  noxious  matters  with  which  the  iron  is  com- 
bined.    The  iron  is  then  run  into  molds. 

Lewises  refining  re Terbera to ry -furnace  is  thus  worked.  The 
fire  of  pitcoal  is  m;iiie  on  the  grate  bars,  and  when  a  melting 
heat  i3  attained,  the  door  of  the  iron-chamber  is  opened,  and  the 
basin  occupying  the  middle  of  the  Hoor  is  covered  with  a  bushel 
of  charcoal  laid  over  a  stratum  of  silicious  sand,  previously  in- 
troJuced  A  bushel  of  hammer  or  forgp  cinder  and  then  a  ton 
of  pig-metal  is  laid  around  the  basin,  which  is  about  10  inches 
deep,  a  space  being  left  between  the  pigs  so  as  to  allow  full  ac- 
cess to  the  fiauie.  The  door  of  the  iron-chamber  is  closed,  and 
the  fire  pushed  until  the  iron  is  about  to  melt.  The  iron  is 
then  dragged  by  a  rabble  into  the  basin,  and  the  moIt*;n  surface 
covered  with  a  bushel  of  charcoil  The  fire  is  kept  up  and  the 
metal  frequently  stirred.  When  the  decarbonization  has  pro- 
ceeded to  a  suflicieat  degree,  the  metil  is  run  oEf. 

Tne  consumption  is  said  to  be  15  to  18  bushels  of  pitcoal,  2 
bushels  of  charcoal,  making  a  ton  of  refined  from  22  cwt.  of  pig 
metal. 

The  fluid  iron  from  the  blast-furnace  is  sometimes  transferred 
direct  to  the  refinery,  thus  saving  the  time  and  fuel  required 
fur  remelting  the  pig-metal. 

Variou-i  fluxes  have  been  patented  or  proposed  for  assistiog 
the  process. 

UtaiptjD,  lSo6.  slakes  quicklime  with  a  solution  of  alkali  or 
alkili.'ie  salt.  Du  Motayand  Fontaine  use  scoriae  from  the 
puJdiing-furnace,  oxides  of  iron  and  alkaline  silicates  or  car- 
bon ite*  ;  Sanderson,  1855,  uses  substances  containing  oxygen  or 
other  element,  by  woicb  silicium,  aluminium, etc.,  arc  removed. 
Black  well  proposed  remelting  in  a  cupola  furnace  alone,  or  with 
the  ad  Ution  of  substances  containing  nearly  pure  iron  oxides. 

N-ismyth  and  others  have  employed  steim  piSi^ed  throng  i  or 
caused  to  impinge  upon  the  molten  metal  in  astateof  ebullitioD. 

Bessemer,  in  1855,  patented  a  process  of  this  kind. 

In  Martin's  furnace  (French),  pig-iron  is  fused  and 
maintained  at  a  temperature  of  1,600"  to  2,000"^  C. 
on  the  hearth  1)  of  a  reverberatoiy-furnace  having  a 

Fig.  4229. 


In  Eck's  furnace  (German),  coal  gas  is  used.     A  quantity  of 

coal  is  iatroduced  into  the  generator  o  through  an  opening  in 
the  bottom,  and  wiien  this  nas  be^-omc  fully  ignited  the  open- 
ing is  bricked  up  and  the  generator  filled  with  coal  from  above; 
a  moderate  supply  of  air  to  support  combustion  is  allowed  to 
enter  through  the  lower  tuyeres  b.  When  the  refining-hearth  c 
ixjA  become  thoroughly  dried  and  heated,  about  40  cwt-  of  iron 


Fig.  4230. 


Margin'*  Re/inin§-Furnare. 

covering  of  refra>:tory  sand  and  heated  by  means  of 
a  Siemens  regenerator  G  G.  Ore,  or  puddled  steel, 
or  old  iron  in  small  jneces,  is  thrown  in,  and  raan- 
ganiftTOUS  iron  afterward  added. 

At  some  of  the  Pittsburg  iron-work."!  the  metal  is  refined  by 
mechanically  mingling  pulverized  oxides  of  iron  with  the  molten 
crude  metal  direct  from  the  blast-furnace.  This  i^  run  from 
the  furnace  into  a  large  kettle,  and  thence  poured  into  a  re 
Tolving  circuUr  trouch.  Pulverizi'd  ore  from  a  hopper  descends 
and  covers  t'le  melted  metal  as  fast  as  it  runs  into  the  trough, 
whose  continuous  rotation  causes  the  formation  of  alternate 
thin  lasers  ot  the  crude  metal  and  ore  which  combine  to  form 
malleable  iron  Lake  Superior,  Champlain,  or  Iron  Mountain 
ore  is  employed 

Chlorine,  hydrogen,  and  coal  gas.  the  oxides  pf  manganese 
and  zinc,  etc. ,  have  al£o  been  employed. 


Gas  Reverberator y- Fu mnce . 

is  distributed  over  the  hearth,  so  as  to  expose  a»  much  surface 
as  possible  to  the  action  of  the  flame.  The  fu>ion  of  the  ch.':rge 
is  effected  in  about  three  hours,  the  gas  genenttor  being  always 
kept  filled  and  the  supply  of  air  from  the  lower  tu\eres  din  in- 
ished  after  each  introduction  of  fresh  coal,  as  the  latter  yif'.ds 
its  gas  more  freely  at  first. 

Air  introduced  through  the  upper  tuyeres*/ effects  the  com- 
bustion of  the  gas  as  it  pa.«Fes  from  the  generator  on  to  the 
hearth.  During  the  progress  of  fusion  the  metal  is  shifted,  yo 
that  each  p:irt  may  in  turn  become  exposed  to  the  hottest  pnr- 
tion  of  the  blast,  in  the  vicinity  of  the  fire  bridge. 

\\'hen  all  the  iron  is  (Used,  about  five  pounds  of  limcstoreare 
thrown  over  its  surface,  in  order  to  convert  the  dross  into  fu- 
sible slag 

The  blast  from  two  ride  tuyeres  is  now  directed  upon  the 
fused  metal,  blowing  aside  the  slag  and  creating  currents  in  the 
mass,  so  that  a  fresh  surface  is  continually  exposed  ;  the  opera- 
tion is  assisted  by  stirring  with  an  iron  rod, and  fresh  limestone 
occasionally  added,  the  total  amount  used  being  about  1  jcr 
cent  of  the  crude  metal. 

The  iron  is  withdrawn  through  a  tap-bole  at  the  side  of  the 
furnace,  the  opposite  tu\ere  being  employed  to  aid  in  forcirg  it 
cut.  The  duration  of  the  treatn.ent  after  fusion  varies  from 
2i  to  5  hours,  the  latter  time  being  required  to  produce  pure 
white  iron. 

Re-fin'ing-hearth.     The  copper-refining  hearth 
has   a   hemispheiical   crucible  of  about   16  inches 
diameter,   and   lined  with  a 
puddle  of  2  parts  charcoal,  1  Fig.  4231. 

part  clay.     It  is  paiily  sur- 
rounded by  a  raised  border, 
the  o])en  portion  of  whicli  lias 
a  door  to  prevent  the  escape    ^ 
of  the  fuel.    The  lining  is  re-    *"~ 
newed  before  each  operation,         _^^_^^___ 
and  is  burnt  on  by  a  fire  ig-    "^per-R^Jimng  Hearth, 
nited  m  the   crucible  before 

charging  with  the  fresh  charcoal  and  pieces  of  black 
cojipcr.  The  blast  being  let  on  and  tlie  copper  fused, 
metal  and  fuel  are  added  fiom  time  to  time,  the 
scorise  being  let  ofl'by  a  side-channel. 

Sulphurous  acid  escapes  and  other  volatile  in- 
gredients, if  present.  AVhen  the  operation  is  com- 
plete the  workman  stops  the  blast,  throws  water  on 
the  hearth,  rakes  back  the  scorire  with  his  ralhJe^ 
and  throws  water  on  the  metal,  which  congeals  a 
thick  film  on  the  surface  ;  this  is  of  a  red  color,  and 
is  known  as  a  rosctU^  the  metal  l>eing  rosc-ccppcr^ 
and  obtained  by  successive  quenching  and  removal 
of  the  rnscttcs. 

A  farther  refining,  to  reduce  the  .suboxide  of  cop- 
per and  obtain  malleable  metnl,  is  conducted  in  a 
cruoiblp  covered  with  small  charcoal  and  placed  in 
a  hearth  similar  to  the  foi-egoing. 


KEFLECTI NG-CI RCLE. 
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EEFLECTOK. 


Re-flect'ing-cir'ole.  (OptU-ji.)  An  instrument 
for  measuring  altitudes  and  angular  distances,  in- 
vented by  Mayer  about  174-1,  and  afterward  imjiroved 
by  Borda  and  Trougliton. 

In  principle  and  construction  it  is  similar  to  the 
Sextant  (.which  see),  the  graduations,  however, 
being  continued  completely  round  the  limb  ot"  the 
circle.  Troughtou's  has  three  arms  radiating  from 
the  center  at  angular  distances  of  120°  apart,  each 
])rovided  with  a  vernier,  so  that  each  angle  measured 
is  ilerived  from  the  mean  of  three  readings  at  oppo- 
sit  •  i»  liuts  of  the  arc,  which  tends  to  correct  errors 
of    ■»:  -linn and gradu^ition.  See  Repeating-cikcle. 

iie-flect'ing-gal'va-nom'e-ter.  Sir  William 
Thomson's  rellecting-galvanometer  consists  of  a  very 
small  magnet,  made  of  a  piece  of  watch-spring,  sus- 
pended between  two  llat  bobbins  of  fine  insulated 
copper  wire.     The  magnet  cairies  a  very  small  con- 


Fig  4232, 


Thomson's  Receding-  Oalvanometer. 

cave  mirror,  which  is  adjusted  by  means  of  a  direct- 
ing-magnet  to  throw  the  rays  of  light  issuing  from  a 
lamp  and  reliected  from  the  mirror  upon  the  zero  of 
a  horizontal  graduateil  scale  when  no  current  is  pass- 
ing or  when  two  equal  and  opposite  currents  neutral- 
ize each  other.  In  any  other  case  the  vibrations  of 
the  magnet  cause  the  image  to  be  ileflected  to  the 
right  or  left  of  zero  by  an  amount  proportional  to  the 
force  and  duration  of  the  current. 

The  figure  shows  the  instrument  employed  in  de- 
termining resistances  in  connection  with  Wheat- 
stone's  hriijjr. 

Re-flect'iag-lev'el.  The  reflecting-level  repre- 
sentsthe  object  as  reflected  upon  a  long  surface  of 
water  in  an  inverted  position.    Invented  by  Mariotti. 

Another  kind  consists  of  a  polished  metallic  mirror, 
placed  at  a  small  distance  before  the  object-glass  of 
a  telescope,  suspended  perpendicularly.  This  mirror 
being  set  at  an  angle  of  45',  the  perpendicular  line  of 
the  telescope  will  become  a  horizontal  line,  that  is, 
a  line  of  level.     Invented  by  Cassini.     See  LEVEf.. 

Re-flect'ing-mi'cro-scope.  A  form  of  micro- 
scope first  proposed  by  Newton,  in  which  the  image 
formed  by  a  small  concave  speculum  may  be  viewed 
either  by  the  naked  eye  or  through  an  eye-piece. 
Owing  to  the  difficulty  of  illuminating  the  object,  it 
was  long  disused,  but  has  been  revived  bv  Professor 
Amici,  who  places  the  object  out.sicle  of  the  tube  of 
the  microscope,  and  reflects  its  image  to  the  specu- 
lum by  means  of  a  plane  mirror,  inclined  at  an  angle 
of  4.=;'  to  the  axis  of  the  former. 

Re-flect'ing-tel'e-scope.  A  telescope  in  which 
the  rays  are  received  ujion  an  ohject-mirror  and  con- 
veyed to  a  focus,  at  which  the  image  is  viewed  by  an 
eye-piece. 

There  are  four  principal  varieties  :  — 


Rfjiecttn^-  TetfScoprs. 


A  Gregorian. 
B  CufsegraJDian. 


C  \ewtoniin. 
D  Uerscheliaa. 


The  Gregorian  telescope  (A,  Fig.  4233)  was  invent- 
ed by  Gregory,  and  described  by  him  in  his  Optica 
Pruynotti,  1063. 

The  object-mirror  is  f'R  4'.3.3 

perforated  in  the  axis, 
and  the  rays  of  light, 
being  refiecteil  from  the 
surface  of  a,  cross  eac.h 
other  in  the  focus,  where 
they  form  an  inverted 
image,  and  are  then  in- 
tercepted by  a  small 
concave  miiTor  b,  which 
causes  them  again  to 
converge  to  a  focus, 
where  they  form  a  di- 
rect image  viewed  by 
the  eye-piece  c,  screwed 
into  the  tube  behind  a. 

The  Cassegrainian 
telescope  (J?)  differs  from 
the  Gregorian  in  having 
the  small  mirror  b  con- 
vex, but  not  sufficiently 
so  to  render  the  rays  reflected  from  a  divergent  ; 
they  are  therefore  brought  to  a  focus  just  in  front  of 
the  large  speculum,  forujing  an  inverted  image  wliieh 
is  viewed  by  the  eye-tube. 

In  the  Newtonian  form  {O,  invented  by  Sir  Isaac 
Newton,  1669,  the  raj's  falling  on  the  concave  specu- 
lum a  are  iuterce[ited  before  being  converged  to  a 
focus  by  the  small  plane  mirror  b,  placed  diagonally 
in  the  main  tube,  which  reflects  the  image  to  the 
eye-piece  inserted  in  the  side  of  the  tube.  The  small 
mirror  b  may  be  caused  to  approach  or  recede  from 
the  large  speculum  by  means  of  a  sliding  device  on 
which  the  wire  supporting  it  is  mounted. 

In  the  Herschelian  or  front-view  telescope  (D),  the 
open  end  of  the  tube  is  directed  toward  t)ie  object  to 
which  the  observer  turns  his  back.  The  small  mirror 
is  dispensed  with,  the  image  foinied  by  the  large 
mirror  being  viewed  directly  through  the  eye-[iiece. 
Less  light  is  lost  by  this  arrangement  than  where 
two  mirrors  are  em])loyed. 

Re-flect'or.  1.  (Optics.)  A  device  by  which 
tlie  rays  proceeding  from  a  luminous  or  n  heated  ob- 
ject are  thrown  back  or  diverted  in  a  given  direc- 
tion. A  mirror.  The  latter  term,  however,  apjiears 
to  be  less  comprehensive,  being  usually  onlya|iplied 
to  such  surfaces  as  aflord  definite  images  and  colors, 
while  a  reflector  may  not  merely  be  used  for  throw- 
ing back  the  rays  of  light  and  heat,  or  of  heat  only, 
but  also  the  waves  of  sound. 

The  reflecting  surface  maj  be  either  plane  or 
curved.  In  practice  it  is  often  made  spherical  or 
parabolic.  Tlie  former  does  not  bring  the  rays  to  a 
tme  focus,  but  is  easily  formed,  and  is  conseipiently 
generally  employed  where  extreme  accuracy  is  not 
sought  for. 

"  Tho  surfaces  formed  by  tlie  revolution  of  the  ellipse,  para- 
bola, and  hyperbola  are  such  that  the  first  accurately  retiecta 
diverged  rays  to  a  focus,  the  second  parallel  rays,  and  the  third 
divergent  rays.''  —  Brande. 

The  material  should  be  as  smooth  and  highly  pol- 
ished as  possible.  Sheet-tin  is  frequently  used  for 
common  purposes,  as  for  door  or  hall  lamps,  or  those 
carried  by  vehicles,  while  for  other  purposes  a  more 
perfectly  reflecting  surface  is  employed,  such  as 
speculum  metal  or  silver  protected  by  glass.  See 
Sii.vERixo  ;  Platixizino. 

Silver  is  the  most  ))erfeetly  reflecting  substance 
known,  absorbing  but  9  per  cent  of  the  incident 
rays,  while  speculum  metal  absorbs  37  per  cent. 
Glass  itself,  owing  to  its  property  of  totally  reflect- 
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iiig  incident  rays  at  a  low  angle,  is  used  in  ceitain 
cases. 

Reflectors  with  parabolic  surfaces  are  employed  for 
throwing  the  light  emanating  from  objects  placed  in 
their  foci  in  parallel  straight  lines  to  a  gi-eat  dis- 
tance, and  for  converging  the  heat  rays  from  a  distant 
object,  as  the  sun,  to  a  focus,  and  also,  in  connection 
with  eye-glasses,  in  the  retiecting-telescope,  which  is 
itself  olten  simply  denominated  a  reflector.  See  Re- 
flkcting-telescope  ;  catoptric  llght;  mirkor  ; 
Burning-glass. 

The  reflectors  used  with  microscopes  are  various, 
according  to  the  e.xigencies  of  the  position,  shortness 
of  the  focus,  etc. 

Under  Illuminator  are  cited  Beck's,  white- 
cloud,  side-rcfltetor,  parabolic  reflector,  Litbcrkuhn, 
etc.,  — all  forms  of  reflectors  adajited  to  microsci  pes. 

Paruboloidiil  reHectors  were  employed  in  the  lighthouses  at 
BidstODe  and  Uoyiake,  at  the  entrance  of  the  Mersey,  as  early 
as  1763.  These  were  of  wooi  lined  with  mirror  gias.^  ;  smaller 
ones  of  tin  were  also  employed-  At  present,  lightaouse  rchect- 
ore  are  made  of  copper  lieavily  plated  with  silver.  The  proper 
curve  is imp'irted  by  beating  with  malletsand  bammersof  various 
forms  and  materi  ils  ;  a  bezel  is  formed  around  the  rim,  which 
is  afterward  stiifened  by  a  metallic  strap,  and  the  interior  sur- 
face polished  with  powder.  Two  ingots  of  pure  silver  and  cop- 
Fig.  4234. 


ReJier.tor-iJaJcing. 

per,  of  equ!ll  surface,  weighing  respectively  6  and  16  ounces, 
are  tied  together  with  wire,  a  flux  of  burnt  borax  and  niter  ap- 
plied, and  the  ioijots  placed  in  a  furnace.  By  repeated  reheats 
i;igs,  rolling,  and  annealing,  a  plate  28  inches  square  is  formed, 
wuich  is  then  cut  into  a  circular  disk.  A  slignt  convexity  is 
then  formed  at  t'-i2  b;ick  by  beating  wita  a  round-f iced  boxwood 
mallet.  The  silvered  side  of  tlie  plate  is  placed  on  a  slightly 
concave  beochwood  block  and  beaten  from  the  edge  gradually 
to.vard  the  center  The  partially  rounded  tii--k  is  then  pLaced 
concave  side  downward  on  a  rounded  steel  former  mounted  on 
a  horse,  and  tie^ten  first  with  the  peen  and  afterv%-ard  with  tue 
face  of  the  mallet  until  the  proper  form  and  size  are  ne.irly  at- 
tained :  it  is  next  planished  and  afterward  smootheil  with  a 
light  hammer  muffled  with  parchment  at  each  end.  To  facili- 
tiite  handling,  the  reflector  is  slung  in  a  flexible  frame  counter- 
bal.inccd  by  a  weight  suspended  from  a  cord  passing  over  pul- 
leys. It  is  finally  finished  by  carefully  beating  up  all  depres- 
sions, the  accuracy  of  the  work  being  continually  tested  by  a 
gage  or  templet. 

Fig.  4235  is  a  reflector  for  workshop  and  house- 
liold  purposes.  It  has  a  globular  polished  surface, 
so  that  the  light  of  the  several  gas-jets  hy  which  it 
is  surrounded  may  be  equally  difl'iised  on  every  side. 

Mulch's  reflector  for  lamps  of  street  cars  ha.s  a 
jiair  of  parabolic  reflectors  a  a,  bh,  joined  at  their 
apexes,  where  a  portion  of  each  is  removed.  At  this 
central  position,  which  is  aiiproximately  at  the  foci 
of  the  reHector.s,  is  a  lamp  c,  whose  beams  are  thus 
tlirowH  in  botli  directions  in  nearly  horizontal  beams 
of  limited  lateral  divergence. 

2.  A  .short  name  for  the  Reflecting-telescope 
(which  see). 

3.  The  reflector  ha.s  also  been  extensively  used  for 


Fig.  4235.  radiating  the  heat  from  an  open 

tire  into  an  apartment. 

Fig.  4236. 


Gas-Lighl  Reflector. 


Street-Car  Lantp-Rfflectors, 


Dr.  Franklin  and  Count  Rumford  appear  to  hiive 
lieeii  the  first  who  put  forward  intelligent  ideas  on 
tliis  subject. 

As  early  as  1795,  a  patent  was  taken  out  in  England  for  a 
removable  reflecior,  and  in  1805,  polished  metallic  reflectors  were 
placed  on  each  side  of  the  fireplaie,  to  be  turned  at  any  angle 
to  reflect  the  heat  of  the  fireplace  into  the  room.  In  1816,  the 
fire-grate  was  inclosed  in  a  hollow  metallic  globe  opening  in  front 
of  the  grate  In  1852,  the  hearth,  cheeks,  and  laces  of  the 
grate  were  made  of  polished  steel.  Several  devices  for  radiating 
heat  were  patented  in  this  \ car. 

Sylvester's  invention  for  this  purpose  is  described  as  follows  : 
The  hearth  is  fom:ed  cf  a  framework  of  hollow  radiating  metallic 
bars,  diverging  and  fanlike  in  arrangtment,  upon  the  fiirthest 
end  of  which  the  fuel  is  supported.  The  air  for  con.bustion 
passes  through  the  hollow  b:.rs  to  the  fire,  which  also  derives  a 
supply  in  Iroiit  in  the  usual  way.  The  ends  of  the  bars  on 
which  the  fuel  rests  betcme  intensely  hot.  The  remaining  por- 
tion or  hearth  from  conduction  lecou  es  likewise  healed,  aid 
r.idiates  its  warmth  around.  The  fire,  leing  situated  upon  the 
hearth,  allows  the  greatest  possible  length  of  surface  to  the 
cheeks  or  sides  of  the  stove,  whit  h  are  of  pohshcd  D:etal,  and 
contribute  gieatly  to  the  aniount  of  heat  afforded  by  radiation; 
The  smoke  escapes  through  the  apertures  of  a  kind  of  louver  at 
the  back,  and  tlie  ashes  pass  between  the  bare  into  a  PLceptatle 
beneath. 

He-fract'ing-tel'e-scope.  A  telescope  in  which 
the  rays  are  refracted  by  an  object-glass,  at  wl.ose 
focus  they  are  viewed  by  an  eye-]iiece.  It  is  the 
ordinal^'  form  of  telescoj e.  St  e  Telescope  ;  Astko- 
Mi.MiCAL  Telescope  ;  Eqi'-^torial,  Tekrlstkial 
Kefracting-telescope,  etc. 

The   oiiginnl   foi-m  of  the  telescope,  as  used  by 
Galileo,  had  a  convex  object- 
glass    and    a    concave   eje-  Fig. 4237. 
glass. 

The  rays  converged  by  the  . 
object-glass  a  fall  upon  the 
double  concave  lens  li,  which         GaliUan  Telescope. 
intercepts  them  before  they 

arrive  at  the  principal  focus,  where  they  would  make 
an  inverted  image.  Being  tliiis  rendei-ed  iiandlel, 
they  give  a  distinct  vision  to  the  eye  at  c. 

The  lens  b  is  therefore  jilaced  lietweeii  the  object- 
glass  and  the  image,  and  at  a  distance  from  the 
image  equal  to  its  piincipal  focal  distance.  The 
magnifying  power  is  equal  to  the  focal  length  of  the 
object-gla.ss  divided  by  the  focal  length  of  the  eye- 
glass. 

Re-frac'tion-ciT'cle.  (Optics.)  The  refraction- 
circle  of  the  Washington  Observatory  was  made  by 
Ertel  and  Son,  of  Munich.  The  telescope  has  a  clear 
aperture  of  7  inches,  and  is  SJ  feet  in  length.  It  is 
supported  in  the  middle  of  the  axis  between  two 
piers,  and  it  has  two  circles  of  4  feet  diameter,  one 
on  each  end  of  the  axis,  divided  on  gold  into  arcs  of 
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2'.  Each  circle  is  ^jrovided  with  six  reading  micro- 
sooi>es.     See  also  Tuansit-ciuole. 

Re-frac'tor.  A  retVactiiig-telescope.  See  Tel- 
escope. 

Re-frac'to-ry.  {Pottery.)  A  piece  of  ware  cov- 
ered with  a  vaporable  Uux  and  placed  in  a  kiln,  to 
comniunicate  a  glaze  to  the  other  articles;  an  opera- 
lion  termed  snicarbuj. 

Re-frig'er-at'ing-cham'ber.  An  apartment  for 
the  storage  of  perishable  provisions  during  warm 
weather.  It  is  frei^ueutly  a  structure  in  connection 
with  an  ice-house. 

In  the  example,  the  ice  is  stored  overhead  and  the  meat  or 
vegetables  in  t!ie  larger  rooiii  beneath.  The  cool  air  descends 
by  gravity  and  displaces  the  moist  and  warmer  air»  which 

Fig  4238. 


y^//////////////.. 


" 


m 


Ke/ri^erat  ing-  Chamber. 

ascend^-  The  moisturecondeDsea  upon  theceiUncra  of  the  meat- 
chamber  and  the  ice-chamber,  which  are  formed  of  angularly 
corrugated  metallic  plates:  and  the  drip  from  the  salient 
angles  u  caught  in  troughs,  by  which  the  liquid  is  conveyed  to 
the  exit-pipe. 

Re-frig'er-a'tor.  Refi-igeration,  natural  or  arti- 
ficial, is  used  for  keeping  animal  or  vegetable  sub- 
.stances  by  reducing  the  temperature  below  the  point 
of  fermentative  disorganization.  Such  are  fruit  and 
meat  (-ellars  and  cars. 

Wort,  mash,  or  beer  coolers  are  of  this  elasa  ;  also  apparatus 
for  reducing  the  temperature  of  the  must  of  wine,  the  juice  of 
BUs^ar-cane  or  beets. 

Siiccharine  juices  and  wines  may  be  concentrated  to  a  certain 
extent  by  freezing;  the  watery  particles  becoming  congealed 
are    removed,    leaving  _ 

the     remainder     of     a  Fig.  4241. 

greiter  strength. 

1  A  refri^frntnr  for 
cooling  wort  consists  of 
a  large  shallow  vat  trav- 
ersed by  a  continucus 
pipe,  through  which  a 
Rtrcain  of  cold  water  is 
pas.'^ed.  The  xvori  runs 
in  one  direction  and  the 
water  in  the  other,  so 
that  the  delivery  end  of 
the  wort  is  exposed  to 
the  coolest  part  of  the 
stream  of  water.  See  al- 
so Li'^uiD  cooler;  Beer- 

COOI.KR. 

2.  {'Stpnin.)  a.  A  cas- 
ing with  ronnecting- 
tube^,  through  which 
feed-water  pisses  on  its 
way  to  the  boiler,  and  is 
warmed  by  the  current 
of  hot  brine  passing  in 
t  le  other  direction,  on 
the  outside  nf  the  tubes. 
The  hot  brine,  at  a  teni- 
peniture  of  stiy  213'' 
I'ah.,  is  that  which  haa 


been  removed  from  the  boiler  by  the  brine'pump.  The  term 
re/rigerator  is  a  misnomer.  It  should  be  L-alled  &  /leJ- water 
heater.  The  latter  name  is  applied  to  a  somewhat  simi.ur  ar- 
rangement in  wiiich  the  feed-water  is  heated  by  exhau^t  steam. 
b.  The  chamber  in  one  form  of  condenser,  in  which  the  injec- 
tion-water (fre.'ih)  is  cooled  by  a  surface  application  of  cold  sea- 
water.      Hmv  lNJ£CriO>'-CONDG>SER. 

Fig.  4239. 


ngerator. 

3.  (  Dovifstic.)  A  chest  or  closet  holding  a  supply  of  ii-e  to 
cool  provisions  and  keep  them  from  spoiling  in  \.arm  weatlier. 
In  the  example,  a  vertical  channel  divides  the  refrigerator  into 
two     separate    chambers, 

each  partitioned  into  three  Fig.  4240. 

receptacles.  Air  circulates 
between  the  interior  and 
exterior  walls.  Two  front 
doors  and  one  on  top  afford 
access.  £"  is  the  ice-box, 
which  cools  tlie  air  in  each 
of  the  side  chambers. 

Fig.  4240  shows  a  chest 
whose  melting  ice  passes 
through  a  filter  into  a 
chamber,  whi  nee  it  is 
drawn  as  ice-water.  Drip 
and  water  of  condensation 
are  v.lthdrawn  at  the  lower 
faucet. 

Figs.  4241,4242,  are  re- 
spectively a  sectional  in- 
terior viuw  and  an  exterior 
perspective  view  of  the 
Allegretti  refrigerator, 
which  has  an  inner  me- 
tallic chamber  a  lor  con- 
t.iiuing  the  articles  to  be 
preserved,  and  an  outer 
inclosing  case  b,  with  a 
packing  of  non-conduct- 
ing material  r  around  it 
to  preserve  the  ire  from  being  melted  by  access  of  he:it  to  it. 
The  inner  and  outer  ca^es  are  so  arranged  that  there  shall  be 
ice-chamber  or  space  above  and  around,  and  cold-air  !*pa(e 
below  the  inner  chamber.  A  close,  tight  frame  is  made  around 
the  opening  to  the  inner  chamber,  to 
admit  access  thereto  without  expo.>;ing 
the  ice  or  cold-air  space  to  the  exter- 
nal air.  A  pipe  h  carries  off  the  water 
of  liquefaction  from  the  ice. 
When  it  is  desired  to  produce  a  very 
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Fig.  4242. 
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Ailfgretti\f  Refri^ifralor, 
{Section) 


AlU^rettCs  Refrigerator. 
{Perspective  View.) 
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5.  (Domestic.)  The  chamber  in  which  provisions 
are  kept  by  exposure  to  a  cool  atmosphere.  See  PiiE- 
sKRVi.NG  i"ooD  ;  Refrigekatok  ;  Ice-chest  ;  Ice- 
s.tFK,  etc. 

Re-fus'aL      (Hydraulic  Enginecrinq.)    The  re- 
the  refrigerator  with  double  glass  door  and  '  sistaiice   to   tarther  driving  ofteved  by  a  pile.      For 
double  glass  panel  iu  the  .-^ide.  |  instance,  the  refusal  of  a  pile  intended  to  support 

This  machine  will  permit  the  experiment  of  transporting  fish  I  i;j^    tons   may   be   taken    at    10   blows  of    a   ram    of 
r-„^„«.,  ,„  w ,.«    o,,.,»«*,^n  B^».c  /^    1^350  pounds,  falling  12  feet  and  depressing  the  pile 

.8  (tf  an  inch  at  each  stroke. 
Re-gen'er-at'ing-fur'nace.    A  furnace  in  which 


intense  degree  of  cold,  chemicals  are  added  to  the  ice.  In  most 
cases  it  is  desirable  to  maintain  a  constant  temperature  of  about 
32*  Fah.,  80  as  not  to  disorganize  the  tissues  of  the  meat  or 
vegetables.  The  even  temperature,  neither  too  high  nor  too  low, 
is  necessary  to  produce  the  best  results;  with  a  temperature  of 
32*  Fah.  meat  wilt  ripen  but  remain  perfectly  fresh  for  any 
length  of  time,  being  much  better  than  when  fresh  killed 
Fig.  4242  shows 


be  suspended,  they  remaining  perfectly  inert  whether  in  or  out 
of  water. 

The  apparatus  is  also  cordi-iily  recommended  to  the  scientific 
successors  of  Professor  John  Meiser,  of  Dantzic,  and  Dr  Mar- 
tout,  of  Fontaiuebleau,  when  another  sv4(,'b  subject  as  Colonel 
i'ougas  shall  be  available.  See  Edmond  About' s  "  The  Man 
with  the  Broken  Ear." 

Re-frig'er-a'tor-car.  {Railvmy.)  A  car  through 
which  a  current  of  artificially  cooled  air  is  caused  to 
circulate,  for  the  purpose  of  preserving  meats,  game, 
etc.,  during  their  transportation  over  long  lines  of  rail. 

The  experiment  of  constructing  cars  specially  for  this  purpose 
vas  first  tried  in  1S67,  and  was  successful ;  meat  slaughtered  in  i  iron. 

Fig.  4243. 


the  outgoing  heated  volatile  products  are  caused  to 
heat  a  mass  of  material,  which,  when  the  direction 
of  the  current  is  reversed,  heats  the  incoming  air  or 
gas  with  which  the  furnace  is  supplied. 

In  Siemens's  apparatus  both  heated  vapor,  or  vapor  and 
steam, and  atmospheric  air  are  pas.'^fd  through  the  regenerators 
and  consumed  in  the  furnace.  It  has  of  late  been  extensively 
employed  for  gla«8,  pottery,  and  metjil-reducing  furnaces,  and 
in  the  production  of  steel,  either  directly  from  the  ore  or  from 
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Illinois  being  delivered  in  sweet  and  fresh  condition  at  New 
York  ten  days  thereafter,  during  the  hottest  part  of  the  sum- 
mer. 

In  Fig  4243,  the  refrigerating  chamber  A  is  surrounded  by 
an  air-space  Air  is  forced  by  the  blower  £  into  the  chamber 
through  an  ice-box  /.  which  may  contain  a  case  in  which  i.'*  a 
freezing  mixture,  in  this  ca-se  passing  through  the  pipe  J.  The 
water  is  drawn  off  by  a  trap  C. 

The  ext<>rnal  appearance  of  one  of  these  cars  is  similar  to  that 
of  an  ordinary  freight-car.     In  a  box  at  each  end  of  the  car  are 
blocks  of  ice  placed  on  a  grate  in  such  a  manner  as  to  allow  a 
current  of  cold  air  to  circuUt*  constantly  through  a  flue  neat 
t  le  top  of  the  car,  over  the  ice,  down   to    the    tioor,  then 
up  among  the  poultry,  mutton,  and  beef,  and  again  around 
t'lrough  the  tlue  and  over  the  ice.     The  circulation  of  air  is 
elTected  by  a  large  veutiiator-wheel  placed  horizontally  at  the 
top  of  the  car  near  the  middle      The  forward  movement  of 
the  car  keeps  this  wheel  in  motion,  which,  in  turn,  produces 
a  current  of  cold  air  constantly  from  the  ice  to  the  meat  in 
one  direction,  and  from  the  meat  to  the  ice  in  another  direc- 
tion.   By  this  means,  every  piece  of  meat  is  kept  at  a  uniform 
temperature  of  about  40°  Fah.     The  cars  are  built  double  all 
'  around,  with  inside  double  doors,  filled  in  with  charcoal,  and 
I  have  a  capacity  for  holding  two  tons  of  ice.    At  the  principal 
I  stations  they  are  carefully  examined,  and  ice  added  whenever 
1  it  is  deemed  necessary. 


Fig.  4244  illustrates  an  apparatus  particu- 
larly designed  for  making  steel  from  the  ore. 
CO,  E  E' ,  are  the  regenerators.  These 
are  filled  in  with  fire-brick,  .=0  laid  as  to 
leave  a  large  number  of  passages  between 
them,  through  which  the  air  or  gas  may 
circulate  on  its  passage  to  and  from  the  fur- 
nace. 

Heated  gas  from  the  prorJitcer^  a  furnace 
in  which  ga^es  are  generated  by  the  com- 
bustion of  coal,  and  into  which  steam  may 
be  injected  to  form  hydrogen  gas  by  its  de- 
composition, passes  through  a  pipe  to  tbe 
generator  Cat  the  same  time  that  a  current 
of  hot  air  is  passing  through  the  gt-neri-tor 
E.  These  are  conducted  to  the  furuate  /* 
by  pipes  J  J*  in  the  cylinders  i  i',  through 
which  the  mixed  ores,  charcoal,  and  Hux,  if 
any,  are  introduced.  A  quantity  of  pig-metal 
is  placed  in  the  bottom  of  the  furnace,  and 
the  reduced  ore  from  the  cylinders  J  I'  is 
forced  downward  and  mixed  with  it,  and 
spiegeleisen  added  if  required.  The  mingled 
air  and  gas,  having  eflected  the  work  of  reduction,  pass  out 
through  the  generators  (  '  £',  and  are  conducted  away  to  the 
chimney.  Chambers  F'  on  either  siJe  of  the  furnace  also 
communicate  with  it  and  with  the  chinmcy.  When  the  gen- 
erators have  become  heated  to  a  thoroughly  white  heat,  the 
currents  are,  by  means  of  a  revert-ing  valve,  diverted  so  as  to 
tlow  in  the  opposite  direction,  entering  through  the  generators 

Fig.  4244. 


Re-frig' er-a-to-ry.  A  chamber,  ves- 
sel, or  pipe,  in  which  a  cooling  is  eifect- 
ed,  as,  — 

1.  The  worm  of  a  still.     See  Still. 

2.  {Steam-enghu.)  a.  The  condenser 
of  an  engine.     See  Condenser. 

h.  A  form  of  lieater  in  which  feed-wa- 
ter extracts  a  jwrtion  of  heat  from  the 
liot  water  driven  out  of  the  boiler  by  the 
brine-pump. 

3.  The  worm  or  chamber  of  a  liquid- 
cooler  for  beer,  wort,  wash,  etc.  See 
Liquid-cooler;  Beer-cooler. 

4.  The  chamber  in  which  ice  is  artificially  formed. 
See  Ice-making  Machine. 


Metaliurgieal  Furnace* 


(y  E'  and  pa.<^Fing  out  through  C  E.    The  products  of  combua- 

tion  are  thus  alternately  heated  by  each  pet,  and  coo'eil  by  the 

I  other,  to  which  they  impart  their  beat,  so  that  when  discharged 
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into  tbe  chimney  they  are  at  a  comparatively  low  tempera- 
ture 

Re-gen'er-a-tor.  A  device  to  abstract  the  head 
from  an  escaping  volume  of  air  or  gas,  in  order  that 
it  may  be  imparted  to  a  body  of  incoming  air.  The 
object  is  economy  of  fuel  by  conservation  of  heat. 

An  illustration  of  this  may  lie  fouiid  in  the  air- 
engine  of  Glazebrook,  English  patent,  1797,  and  in 
Stirling's  English  patent,  1816.  The  latter  had  the 
metallic  sieves  of  wire  gauze  afterward  ado[itcd  by 
Erics.son.  Their  use  in  this  connection  is  a  fallacy. 
See  Air-engine.   See  also  Regenekati.ng-furnace. 

Reg'is-ter.  1.  A  device  for  automatically  indi- 
cating the  number  of  revolutions  made  or  amount  of 
work  <lone  by  machinery,  or  recording  steam,  air,  or 
water  pressure,  or  other  data,  by  means  of  apparatus 
deriving  motion  from  the  object  or  objects  whose 
force,  distance,  velocity,  direction,  elevation,  or  nu- 
merical amount  it  is  desired  to  ascertain. 

There  are  various  special  appliances  of  this  kind, 
each  particularly  adapted  for  the  peculiar  operation 
which  is  to  be  investigated ;  many  depending  on  the 
action  of  clock-work  mechanism,  which  indicates 
results  on  dials,  but  others,  as  in  registering  mete- 
orological instnnnents,  having  means  for  recording 
varying  conditions,  as  with  the  mumometer,  baro- 
graph, etc. 

As  counters,  are  the  various  devices  known  as 
AuiTH.MOMETERS  (which  See).  These,  in  their  pri- 
mai'y  intention  as  calculating  instruments,  are  not 
mere  registers,  but  they  are  attached  to  other  de- 
vices to  keep  count  of  motions,  and  so  become  regis- 
ters or  rccorrkrs.  Instances  may  be  found  in  the 
recording  devices  of 


Billiard-registers. 

Counting-regiBtera. 

Furnace-registers. 

Granary-registers. 

Measuring-registers. 

Pa'*senger-registers. 

Printing-press  registers. 

Speed-recorders. 


Steam-engine  registers. 

Street-car  registers. 

Telegraph-registers. 

Time-registers. 

Ventilation-registers. 

Watchman's  registers. 

Weighing-registers 

See  also  list  under  Meters. 


drawn  off  therefrom  by  the  roller  //  rotated  by  con- 
nection with  the  engine.  Clock-work  mechanism 
causes  a  point  at  the  lower  end  of  the  lever  /  to 
puncture  the  paper  at  hourly  intervals.  The  pa])er 
being  pieviously  ruled  with  "vertical  hour-lines  with 
intervals  coiresponding  to  a  given  rate  of  speed,  the 
relation  of  the  punctures  to  these  lines  indicates 
whether  the  engine  has  been  run  at  the  proper  ve- 


The  device  so  common  in  arith- 
mometers, calculating-machines, 
and  registeis,  consisting  of  a  se- 
ries of  wheels  numbered  0  to  9, 
and  gearing  into  each  other,  so  as 
respectively  to  represent  units, 
tens,  hundreds,  etc.,  was  invented 
by  Pascal  when  19  years  of  age 
(1650). 

Among  the  applications  of  gear- 
ing  to   produce    exticmely    slow 
motions  which  may  be  utilized  in  counting,  and  are, 
therefore,  applicable  to  registers,  may  be 
Fig.  4245.    cited  epicyclic  and  differential  gears. 
/^;r\  The  matter  as  to  the  former  has  been 

.^J  1     considered  at  as  full  a  length  as  admissi- 
ble under  Epicyclic  Trains  (which  see). 
A  differential  device  is  shown  in  Fig. 
4245.     Two  worm-wheels  of  equal  diam- 
'  eter  (teeth  omitted  in   the  illustration) 
have  respectively  100  and  101  teeth,  and 
are  in  gear  with  the  same  worm.     One 
wheel  gains  1  revolution  over  the  other 
DiJTertntial  <luring  10,100  revolutions  of  the  worm. 
Counter.      Each  wheel  has  an  index-finger,  and  the 
angular    distance    between   them   on   a 
graduated  dial  will  form  a  register. 

Watt  first  applied  a  register  to  the  steam-engine 
to  count  the  strokes. 

The  term  register  is  also  applied  to  a  recording  indi- 
cntar^aee  Indicator), asintheex.ample (Fig.  4246), in 
which  an  endless  roll  of  pa]ier  wound  on  to  the  upright 
cylinder  F  and  held  thereto  by  a  pad  Q  is  uniformly 
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Clarke  and  Edson's  Steam-Pressure  RegiMtr. 

locity.  The  rate  of  pressure  is  recorded  by  a  marker 
on  the  piston-rod  W  of  a  cylinder  connected  by  a 
pipe  with  the  steam-chest.  For  this  j>urpose  hori- 
zontal lines  corresponding  to  different  pressures  are 
ruled  on  the  cylinder. 

The  rolling-mills  in  the  United  States  Mint  at 
Philadelphia  are  provided  with  dials  having  a  hand 
indicating  the  exact  distance  between  the  rolls.  It 
is  the  invention  of  Franklin  Peale.  A  crank  on  the 
arbor  of  the  index-hand  is  the  metiiis  of  adjusting 
the  set  of  the  rolls,  and  ceitain  points  on  the  gradu- 
ated dial  indicate  the  distance  for  half-dimes,  dimes, 
quarters,  gold  dollars,  eagles,  and  all  the  varieties 
of  coin  which  are  mnde  at  the  mint.  The  process  of 
rolling  is  called  hrcaK'ing  doirn,  and  the  ultimate 
size  is  obtained  by  repeated  rolling,  perhaps  ten  times 
for  gold  and  eight  times  for  silver.  The  register  is 
set  to  a  certain  mark  for  each  thickness,  to  which 
the  bar  is  reduced  during  the  successive  rolling.s. 

2.  (Printing.)  Agreement  of  tw;o  printed  forms 
to  be  applied  to  the  same  sheet,  either  on  the  same 
or  the  respective  sides  thereof. 
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The  former  is  used  in  chromatic  printing,  where  a 
number  of  colors  are  laid  on  consecutively. 

The  latter  is  found  in  book  and  newspaper  print- 
ing, where  the  correspondence  of  pages  or  columns 
on  the  respective  sides  is  required. 

The  registering  apparatus  of  the  printing-press 
consists  of  points  which  pass  through  the  paper  and 
serve  as  guides  for  relaying  the  paper  on  the  tympan 
in  printing  a  second  color,  or  as  guides  in  folding. 

3.  (Hcatinr).)  A  sliding  plate  acting  as  a  damper 
or  valve  to  close  or  open  an  aperture  for  the  passage 
of  air.     As,  — 

a.  The  draft-regulating  plate  of  a  stove  or  fur- 
nace. Sometimes  connected  with  a  pivoted  plate  in 
the  chimney,  so  as  to  be  self-operating.  The  dami)er- 
plate  of  a  locomotive  engine. 

b.  A  perforated  plate  governing  the  opening  into 
a  duet  which  admits  warm  air  into  a  room  for  heat, 
or  fresh  air  for  ventilation,  or  which  allows  foul  air 
to  eswipe. 

Savot  ia  hia  work '*L' Architecture  Fran9oL<ide3Bastiinenspar. 
ticuiiers,"  Paris,  1624,  is  the  first  to  meatioa  the  r'l^ixler-p'.ate. 
He  creiits  the  invention  to  the  English,  saying  that  it  is  custo- 
mary in  England  when  a  brazier  full  of  fuel  is  welllig".itej,andhaa 
ceased  to  smoke,  to  piss  an  iron  plate  {parte  df  fer  If gcre )  across 
the  chimney,  and  so  confine  the  heat  to  the  room.  This  plate 
i3  the  SAme  as  the  damper^  but  the  term  register  is  the  older. 

In  the  furnaces  of  the  alchemists,  opening?  left  for  the  supply 
of  air,  and  which  could  be  contracted  or  closed  by  pieces  of  clay, 
were  termed  rfghters. 

Ben  Jonson  says  :  — 

"  Look  well  to  the  register. 
And  let  your  heat  still  lessen  by  degrees." 

i.   (Mimic.)     A  stop  of  an  organ. 
5.  ( TeUrirapluj. )     The  part  of  a  telegraph  appara- 
tus used  for  recording  upon  a  strip  of  paper  the 


message  received.  It  consists  of  a  clock-work,  which 
moves  the  strip  of  paper  at  a  unifonii  speed  in  con- 
tiguity to  the  stylus  or  marking-pen,  whose  move- 
ments are  controlled  by  the  electrical  current.     In 

Fig.  4247. 


yioTSe  Rigiscer. 

the  ordinarj-  Morse  apparatus  this  stylus  is  simply 
a  sharp  metallic  point  on  the  end  of  the  armature 
lever,  which  embosses  the  character  on  the  strip  of 
paper  on  being  brought  in  contact  therewith. 

An  inking  stylus  or  an  inking  roller  is  sometimes 
used  in  lieu  of  a  plain  stylus. 

The  fire-alarm  telegraph  register  records  all  the 
alaiTOS  and  tests  which  are  sent  into  the  central 
office.  The  line  currents  from  the  stations  are  re- 
ceived through  a  series  of  fifty-six  relay  magnets, 
which  also  act  upon  anminciators  indicating  the 
number  of  the  station  turned  in. 


Fig.  4248. 


A'arm  R'gister. 


When  a  siinal  is  struck  at  a  street  box  the  cir- 
cuit is  broken,  the  magnet  appropriate  to  that  sta- 
tion drops,  operating  a  lever  which  throws  down  the 
annunciator  corresponding  to  that  number,  rings  a 
bell,  sets  in  motion  the  register  train,  carrying  for- 
ward a  broad,  endless  roll  of  paper,  and  by  means  of 
a  pen,  of  which  there  are  fifty-six,  actuated  by  as 
many  magnets,  imprints  the  signal  on  the  endless 
roll.  The  condition  of  the  line  is  also  hourly  tested 
through  this  apparatus. 

Res'iB-ter-point  (Printing.)  A  device  for 
puncturing  or  holding  a  sheet  of  paper,  serving  as  a 


guide  in  laying  on  the  sheet,  so  that  the  impressions 
on  each  side  shall  accurately  correspond  or  register 
correctly.     One  •- 


placed  on  each  side 
of  the  table.  In 
the  example,  the 
pivoted  pointers  S 
are  snapped  by  a' 
spring  into  the 
sheet  and  hold  it 
in  position  till  the 
nippers  of  the  cyl- 


Fig.  4249. 
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inder  draw  the  sheet,  when  the  point  automatically 
retires. 

Reg'is-ter-ing-ther-mom'e-ter.  A  thermom- 
eter ill  wliieh  the  column  of  niereury  moves  a  glass 
or  porcelain  bar  and  leaves  it  at  the  maximum  or 
minimum  point  which  is  reached  by  it  between  ob- 
servations. See  Thermometer  ;  Maximum  Thek- 
mometek;  Minimum  Thermometeu. 

Reg'let.  \.  (Prinlintj.)  A  strip  of  wood  or  metal 
with  parallel  sides  and  of  the  hight  of  a  quadrat,  and 
used  for  separating  pages  in  the  chase,  etc. 

They  are  sometimes  made  type-high  to  form  black 
torders. 

2.  (Architecture.)  A  flat,  narrow  molding,  em- 
ployed to  separate  panels  or  other  members  ;  or  to 
form  knots,  trets,  and  similar  ornaments. 

Reg'let-plane.  A  j>lane  used  in  making  reglets 
or  printer's  furniture  for  spacing  lines.  The  adjus- 
table /citccs  are  screwed  fast  to  the  body  of  the  plane, 
and  (iroject  from  the  sole  a  distanne  equal  to  the 
hight  of  a  quadrat,  so  that  when  the  fences  rest  on 
the  bench  the  plane-bit  will  cut  no  longer.  See  cut 
under  Rounuing-pl.we. 

Re-grat'ing.  (Masonry.)  Taking  off'  the  surface 
of  an  old  hewn-stone  wall  in  order  to  whiten  it  and 
make  it  look  fresh  again. 

Reg'u-la.  (Architecture.)  A  band  below  the 
taenia  of  the  Doric  epistylium,  extending  the  width 
of  the  triglyjih,  and  having  si.\  gutt^  depending 
from  it.  It  also  signifies  the  space  between  two  ad- 
joining canals  of  the  triglyphs. 

Reg'u-lat  ing-scrcw.  A  screw  used  for  deter- 
mining a  motion. 

The  motion  of  the  roller  of  a  copperplate  press, 
upward  from  the  bed,  is  regulated  by  screws  which 
bear  upon  the  journal-boxes. 

The  upper  roll  of  a  bar,  sheet,  or  other  iron  mill 
is  similarly  arranged. 

The  motions  of  the  slides  and  moving  parts  of 
machinery  are  sometimes  regulated  by  screws,  which 
act  as  stops  or  .slides. 

Reg'u-la'tor.  A  mechanical  contrivance  for 
equalizing  motion. 

The  generic  name  may  be  held  to  incdude  govern- 
ors, thermostats,  gas-regulators,  fiy-wlieels,  flyers, 
dampers,  pendulums,  balnncc-whcels,  throttle-valves, 
compensation  arrangements  in  timepieces,  etc.  These 
will  be  found  under  their  specific  heads. 

1.  The  brake-band  of  a  crab  or  crane. 

2.  (Steam-engine.)  a.  The  governor  of  a  steam- 
engine.     See  Governor. 

6.  The  cataract  of  a  steam-engine.   See  Cataract. 

c.  A  device  for  admitting  steam  in  regulatahle 
quantity  to  the  valve-chamber  of  the  steam-cylinder. 
See  Regulator-box. 

3.  (Furnace.)  A  device  for  regulating  access  of 
air  to  a  stove  or  furnace.  Known  as  a  draft-regu- 
lator. It  may  consist  of  a  register,  damper,  or  door. 
Automatic  appliances  actuated  by  the  variations  of 
heat  are  Thermostats  (which  see). 

4.  (Horology.)  a.  A  clock  keeping  accurate  time, 
used  for  regulating  other  timepieces. 

b.  The  device  by  which  the  pendulum-bob  is  ele- 
vated or  depressed. 

c.  The  fly  of  the  striking  part  of  a  clock  or  musi- 
cal box. 

d.  An  aiAi  which  determines  the  length  of  the 
balance  (or  hair)  spring  of  a  watch.  By  shortening 
the  length  of  spring  involved  in  the  action,  the  rate 
of  motion  is  increased,  and  conversely.  On  the  un- 
der side  of  the  arm  are  two  pins,  which  embrace  the 
spring,  the  center  of  motion  of  the  arm  being  con- 
centric with  the  arbor  of  the  balance.  As  the 
arm  is   rotated,  the  pins  slip  on  the  spring,  the 


Fig.  4250. 


extent  of  movement  of  the  arm  being  indicated  by  a 
pointer  on  a  graduated  arc. 

The  balanc*;-8priQg  a  ia  attached  at  its  outer  end  to  a  stud 
b  on  the  watcll. plate,  and  at  its  iuuer  end  to  the  statf  of  the 
balance.     The  balance  pulsates  in  one 
direction   under   the   influence  of    the 
Diain-spriugcommuuicated  through  the 
train,  and  is  returned  by  the  recoil  of 
the  spring  after  passing  the   point  at 
which   these   forces   are    in   equilibrio. 
The  duration  of  the  pulsation  is  deter- 
mined by  the  length  of  the  hair-spring 
a,  a  longer  spring  allowing   a    longer 
movement  of  the  balance.     The  lever  c 
has  two  curb-pins,  between  which  the 
hair-spring    passes,  and  its   activity  is  siotF/: 
checked  at  this  point.     By  moving  the 
lever  to  the  right,  the  eflective  length 
of  tlio  spring  ia  decreased,  and  the  pul-      H^atch- Regulator. 
sations  are  shortened,  the  balance  mov- 
ing quicker.     When  the  watch  ia  too  fast,  motion  in  the  other 
direction  corrects  it. 

Means  have  been  employed  for  the  more  delicate  adjustment 
of  this  arm,  other  than  by  a  mere  push.  Among  these  are  the 
worm-wheel  and  rack,  as  in  Fig.  4252. 

Ijq  Fig.  4251 ,  the  pointer  which  curries  the  pins  embracing  the 


Fig  4251. 


Fig.  4252. 


Watch-Reg^tlator. 


Worm-Wheel  Arljustment 
for  Regulator. 


hair-spring  is  connected  to  a  bar  having  a  segmental  rack  .actu- 
ated by  a  small  cog-wheel  ;  the  shaft  of  the  latter  carries  a 
pointer,  by  moving  which  a  delicate  adjustment  ia  obtained. 

Reg'u-la'tor-box.  A  valve-motion  contrived 
by  Watt  for  his  double-action,  condensing  pumping- 
engines  (A).  A  spindle  passes  through  one  side  of 
the  box,  on  which  a  toothed  sector  moves  as  a  cen- 
ter, working  a  rack  fixed  to  a  bra.ss  valve  n,  which 
is  accurately  ground  to  its  seat.  The  plug-tree  4  is 
provided  with  a  pin  which  tiips  the  lever,  whose 
upper  arm  is  connected  to  the  toothed  sector,  so  that 


Fig.  4253. 


RegitXator-Box. 


the  reciprocations  of  the  plug-tree  open  and  shut  the 
valve. 

In  locomotives  (see  E)  a  pipe  conducts  steam  from 
the  steam-drum  to  the  regulator  a,  connected  with 
the  cylinders  by  two  pipes  h  b',  which  are  opened  or 
closed  by  the  valves  c  c',  operated  by  a  rod  running 
longitudinally  of  the  engine  and  turned  by  a  lever 
within  reach  of  the  engineer. 
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The  regidalor-cock  admits  oil  or  tallow  for  lubri- 
cating thu  faces  of  the  regulator. 

Reg'u-lus.  (Melallurriij.)  The  relatively  pure 
metal  tthicli  sinks  to  the  bottom  of  a  crucible  or  a 
furnace  in  the  fusing  and  retiuing  process.  The  slag 
or  seori*  floats  upon  it,  and  is  skimmed  ofl'  or  con- 
ducted in  another  direction. 

The  term  is  not  now  often  used,  except  when  ap- 
plied to  antimony. 

Re-heat'ing-fur'nace.  (Metallurgy.)  A  rever- 
beratory-farnaoe,  resembling  a  puddling-furnace,  in 
wliich  blooms  or  piles  of  slieared  or  scrap  iron  are 
reheated  for  rolling  or  rerolling.     A  bal ling-furnace. 

Rein.    \.  (Saddlcrij.)    A  strap  or  cord  by  which  a 
hoise  is  driven  or  controlled.     The  ends  of  the  rein 
are  fastened  to  the  bit-rings,  as,  — 
Driving-reio,  Check-rein. 

Bearing-rein.  Gag-rein. 

Safety-rein.  Overhead-rein. 

The  Scythians  hung  the  scalps  of  their  enemies  to 
their  bridle-reins.  The  Rid  Indians  do  the  same. 
Attila  is  similarly  represented. 

The  Japanese  bridle-rein  is  often  of  silk. 

2.  (Architecture.)  A  springer  or  lower  votissoir 
of  an  arcdi,  which  rests  upon  the  imposts. 

3.  A  rope  of  twisted  and  greased  raw-hide. 
Reius.     Tlie  liandles  of  a  blacksmith's  tongs,  on 

whicli  the  ring  or  coupler  slides. 

Re-in-force'.  An  additional  thickness  imparted 
to  any  portion  of  an  object  in  order  to  strengthen 
it,  as,  — 

1.  (Ordnance.)  The  enlarged  portion  of  a  can- 
non, extending  from  the  base  ring  to  the  chase.  It  is 
formed  in  casting,  or  by  shrinking  on  a  band  of 
metal. 

Tlie  _fi7-st  reinforce  is  that  nearest  the  breech,  where 
the  metal  is  thickest. 

The  second  reinforce  extends  from  the  termination 
of  the  lirst  to  a  point  forward  of  the  trunnioiis. 
These  distinctions  are  obliterated  in  American  guns 
of  the  later  patterns. 

The  Armstrong  gun  (English)  is  built  up  of  coils 
and  reinforces  around  a  steel  tube. 

2.  A  strengthening  patch,  (See  Patch.)  It  may 
be  an  additional  thickness  sewed  around  a  cringle  or 
eyelet-hole  in  a  sail  or  tent-cover  ;  a  piece  pasted 
around  the  buttonhole  of  a  paper  collar,  etc. 

3.  A  piitch  on  a  tube,  boiler,  tank,  etc. 
Re-in-force'-ring.      (Ordnance.)     A  flat  mold- 
ing at  the  breech  end  of  the  reinforce. 

Rein-hold'er.  (Menage.)  A  clip  or  clasp  on 
the  dasliboard  of  a  carriage,  to  hold  the  reins  when 
the  driver  ha.'*  alighted. 

Rein-hook,     (ffamess.)     A  hook  on  a  gig-sad- 
dle to  hold  the  bearing-rein. 
Kg.  4254.  Rein-slide.      (Harness.)      A 

slipping   loop   on    an    extensible 
rein,  which  holds  the  two  parts 


Chech-Rein  Hook. 


Re  in- Snap. 


together  near  the  buckle,  which  is  adjustable  on  the 
standing  ]iart. 

Rein-snap.  (Harness.)  A  spring  hook  for  hold- 
ing the  reins.  In  the  example,  one  s]iring  c  retains 
the  ring  in  the  hook,  and  the  other,  d,  fomis  a  mous- 
ing to  keep  anything  from  accidental  engagement 
with  the  point  of  the  hook.  See  also  S.nap-hook  ; 
Harness-snap. 


Reis'ner-vrork.  Inlaid  work  on  the  ))rinci|ile 
of  tlie  BuHI.  (which  see).  Reisner  was  a  skillful  prac- 
titioner of  tlie  art  about  the  time  of  Louis  XIV.  He 
principally  used  woods  of  contrasted  colors,  while 
Buhl  used  metals  and  tortoise-shell  by  prefeience. 

Imitations  of  this  and  buhl  are  now  made  by 
stamping  in.stead  of  cutting  out  with  the  saw.  At 
Birmingham,  devices  are  stamped  from  sheet-brass 
and  applied  to  papier-mache,  the  intervening  depres- 
sions being  filled  up  with  successive  coatings  of  black 
Japan  varnish.  See  also  Buhl  ;  MAEyuETuy  ;  Paii- 
QUKTKY ;  Inlaying,  etc. 

Re-joint'ing.  (Masoni-y.)  Pointing,  as  of 
walls. 

Re-lay'.  (Telegraphy.)  A  subsidiary  electro- 
magnetic circuit  made  and  brokefi  by  the  primary 
circuit.  By  means  of  the  relay-magnet,  a  curiciit 
too  feeble  to  produce  sensible  mechanical  eH'ects  at 
a  di.stance  is  made  to  set  in  action  an  auxiliary  cur- 
rent competent  for  the  work.  Invented  by  Piofes.-.or 
Joseph  Henry.  — PRESCorr,  History  of  the  Electric 
Telegraph. 

Re-lay '-mag'net.  (Telegraphy.)  A  small  elec- 
tro-magnet reijuiring  but  a  weak  current  to  charge 
it,  and  having  an  armature  to  whicli  is  attached  a 
lever  ending  in  a  platinum  point,  which  impinges 
against  a  back  stop  whenever  the  armature  is  attracted 
by  the  electro-magnet.  This  back  stop  and  armature 
form  part  of  the  circuit  of  a  local  battery  to  the 
sounder  or  register.  If  the  main-line  current  arriv- 
ing at  an  oftice  is  too  weak  to  work  the  sounder  or 
register,  the  relay  is  placed  in  the  main  circuit  and 
operates  to  close  a  local  circuit  to  the  sounder  or 
register  whenever  its  armature  lever  is  attracted 
against  its  back  stop.  This  device,  indispensable  on 
long  Hues  of  telegraph,  was  invented  by  Professor 
Henry.     See  Mop.sF.  Instrument. 

Re-lief.  1.  (Sculpture.)  The  prominence  of  a 
sculptured  figure  from  the  plane  surface  to  which  it 
is  attached.  According  to  the  degree  of  prominence, 
it  is  known  as  alto  or  high  relief,  mezzo  or  demi-re- 
lief  and  basso  or  low  relief.     See  Rilievo. 

2.  (Fortification.)  The  total  hight  of  the  parapet 
above  the  bottom  of  the  ditch. 

Re-lief -line  En-grav'ing.  The  process  of  Mr. 
Palmer  of  England,  about  1840,  in  which  a  black- 
ened copper  plate  is  covered  with  a  ground  of  a  defi- 
nite thickness  of  sulphate  of  lead,  wax,  and  resin  ; 
a  tracing  or  photographic  image  is  transferred  to  the 
ground:  the  ground  is  cut  away  by  gravers  or  etch- 
ing-points, so  as  to  make  lines  down  to  the  metallic 
surface,  which  is  blackened  so  as  to  enable  the  effect 
of  the  work  to  be  seen.  The  plate  then  receives  a 
coating  of  graiihite,  and  an  electro-cast  is  made, 
forming  a  raised  surface  from  which  to  print. 

The  hight  of  the  little  ridges  in  the  cameo  cast  in 
copper  is  e(|ual  to  the  depth  of  the  ground  through 
wliich  the  design  was  cut.  In  the  broad  spaces  — 
the  lights,  where  the  lines  are  at  a  considerable  dis- 
tance apart  and  tliere  is  a  danger  of  ink  attaching 
itself  to  the  plate  in  inking  —  wax  is  dropped  upon 
the  ground  before  blackleading,  so  as  to  make  eleva- 
tions at  those  points  which  become  drepressions  in 
the  electro-cast. 

This  process  was  adopted  by  Jewett  and  Chandler 
of  Buff'alo  for  many  years  in  making  the  cuts  for  the 
Patent  Office  reports,  and  is  still  practiced  by  Mr. 
Chandler  in  making  the  cuts  forming  the  illustra- 
tions of  thi.'*  Dictionary  and  numerous  other  works. 

Re-lief-pro'cess.    See  Piiuto- relief  Process. 

Re-lief -valve.  1.  (Steam-engine.)  A  valve  be- 
longing to  the  feeding  apparatus  of  a  marine-engine, 
through- which  the  water  escapes  into  the  hot-well 
when  it  is  shut  off  from  the  boUer. 
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Retitving-Archts. 


2.   A  valve   so    arranged  as  to  open 
outward  when  a  dangerous  pressure  or 
sliock  oecurs,  to  allow 
escape  of  water. 

3.  A  valve  to  allow 
access  of  air  to  a  bai- 
rel  from  which  liquor 
is  drawn. 

Re-lie  V 'in  g-arch. 
An  arch  at  the  hack 
of  a  revetment  or  re- 
taining wall,  to  relieve 
the  pressure  of  the 
bank  upon  the  wall, 
anil  act  as  a  tie  or  interior  buttress.  Arches  of  this 
description  have*their  a.xes  and  the  faces  of  their 
piers  at  right  angles  to  the  face  of  the  bank.  The 
front  end  is  usually  closed  by  a  vertical  wall.  The 
arches  of  two  stories  are  shown  in  section,  with  the 
retaining  wall,  and  a  talus  of  soil  occupying  a  part 
of  the  space  beneath  e.ich. 

Re-liev'ing-tack'le.  (Nautical.)  a.  A  tackle 
temporarily  attached  to  the  end  of  the  tiller,  to  assist 
the  helmsman  in  bad  weather,  and  act  as  a  guard  in 
case  of  accident  to  the  tiller  ropes  or  wheel. 

b.  A  tackle  from  a  wharf  passed  beneath  a  vessel 
when  careened,  and  secured  to  the  opposite  side,  to  act 
as  a  guard  against  upsetting  and  to  assist  in  righting. 
Rel'ish.  {Joinery.)  The  pi'ojection  of  the  shoul- 
der of  a  tenoned  piece  beyond  the  part  which  enteis 
the  mortise.     See  Tenon. 

Rem'berge.      (I'essd.)      A  long,   narrow,   low 

rowing  vessel  of  war,  formerly  used  tiy  the  English. 

Rem'blai.    (Furtificalion.)    The  elevated  portion 

of  earthworks   formed    by   the    disposition    of   the 

d  hhii,  or  excavateil   materials.  # 

Rem'e-dy.  (Coining.)  The  allowance  at  the 
mint  for  deviation  from  the  e.xact  standard  fineness 
and  weight  of  coin.  In  England  the  remedy  of  the 
mint  is:  Gold,  12  grains  per  pound  in  weight; 
iV  of  a  carat  in  fineness.  Silver,  1  dwt.  per  pound 
in  weight ;  1  dwt.  per  pound  in  fineness.  Copper, 
-^<s  of  the  weight,  both  in  weight  and  fineness. 

The  remedy  of  United  States  gold  coin  is,  double- 
eagle,  one  half  grain  ;  smaller  gold  coins,  one  ijuar- 
ter  grain. 

On  coin  in  bulk,  i-Ju  of  an  ounce  in  5,000  gold 
pieces  of  the  denominations  g20,  $10,  S5,  $2.50; 
Tnhr  of  an  ounce  in  1,000  gold  pieces  of  the  values 
$3  ind  $1. 

Tlie  remedy  on  United  States  .silver  coin  is  IJ 
grains  to  the  piece.  Or,  on  coin  in  bulk,  vfrci  of  an 
ounce  in  1,000  silver  pieces  of  the  values  $1,  50  c., 
25  c. ;  j4);  of  an  ounce  on  1,000  dimes.  On  the  mi- 
nor coins,  3  grains  for  the  5-cent  piece  ;  2  grains  for 
the  3  and  1  cent  pieces. 

Re-mon'toir.  (Horology.)  A  mechanism  de- 
signed to  render  the  force  which  sustains  the  move- 
^nient  of  the  escapement  perfectly  even. 

Re-mon'toir-es-cape'ment.  An  escapement 
in  which  the  scape-wheel  is  ilriven  by  a  small  weight 
raised  by  tlie  clock  at  intervals  of  thirty  seconds, 
usually  ;  or  by  a  spiral  spring  on  the  scape-wheel 
arVior,  wound  up  a  quarter  or  half  turn  at  the  said 
intervals. 

Rem'o-ra.  (Surgical.)  An  instrument  to  retain 
parts  in  place  ;  as  one  to  keep  the  intestines  from 
protruding  at  the  inguinal  ring  after  the  operation 
of  castrating,  or  one  to  maintain  a  fracture  in  place 
or  a  lu.\ation  reduced. 

Ren'der.     1.  (Nautical.)    To  pass  through  the 
block  ;  said  of  a  rope.     To  reeve.     To  rack  a  tackle 
is  to  seize  the  parts  together  and  prevent  rendering. 
2.   To  try  out  lard  or  tallow. 


Ren'der-ing.  1.  (Plastering.)  The  lirst  coat  of 
plaster  on  brick-work.  It  is  followed  by  the  float- 
ing coat  and  the  setting  coat,  the  latter  of  fine  stutf. 

The  first  coat  is  sometimes  termed  the  pricking- 
up  coat.  When  on  lath  it  is  said  to  be  laid.  Ren- 
dered and  set  is  complete  two-coat  work  on  brick  or 
stone. 

2.  The  process  of  trying  out  oil  or  lard  from  fat. 
See  Ren1)Eking-app.vk.\tus  ;  Lard-ta.vk. 

Ren'der-ing-ap'pa-ra'tus.  An  ap]inratus  for 
extracting  oil  and  lard  from  fatty  animal  matters. 
The  object  to  be  attained  is  to  separate  the  purely 
oleaginous  part  from  the  cellular  tissue  inclosing  it. 
In  household  economy  this  is  effected  by  simply 
heating  the  fat,  previously  cut  into  small  pieces,  iu 
an  open  vessel  over  the  fire  ;  this  sejiarates  the 
greater  part  of  the  purely  oily  nuitter.  The  scraps, 
called  cracklings,  are  treed  from  the  remainder  by 
straining  and  ju'essure. 

Somewhat  more  complicated  annngements  are  in- 
troduced when  the  process  is  conducted  on  a  large 
scale,  in  order  to  more  perfectly  extract  the  oily 
matter  with  economy  of  labor  and  material. 

Black's  apparatus  consists  of  a  jian  set  in  a  fur- 
nace, which  lias  two  Hues,  the  lower  one  communi- 
cating with   the   fireplace  by  means  of  apertures, 

Fig  4258. 


Rendering-  Pan. 

which  may  be  closed  when  desired  by  dampers.  The 
pan  has  a  perforated  false  bottom,  and  in  the  s])ace 
between  the  bottom  and  false  bottom  is  arranged  a 
rotary  stirrer.  Above  the  false  bottom  is  a  hollow 
rotary  shaft  pro^^ded  with  arms.  The  pan  has  a 
tight  cover,  to  which  are  suspended  two  plates,  the 
upper  one  being  provided  with  gutters.  The  interior 
of  the  pan  communicates  with  a  condenser  w  liich  is 
connected  with  a  drain  or  sewer.  The  vnpcus  are 
condensed  by  means  of  cold  water  supplied  by  per- 
forated boxes. 

Gray's  ajuiaratus  (Fig.  4259)  consists  of  a  closed 
tank  or  kettle  A  having  a  jacket  covering  the  part 
which  comes  in  contact  with  the  fire.  The  space 
contains  water,  which  is  heated  so  as  to  render  the 
lard  in  the  kettle.  The  vapors  and  gases  which 
escape  from  the  lard  during  the  process  of  rendering 
are  carried  through  a  coil  Z  in  a  condensci',  and 
afterward  through  a  gas-purifier,  or  they  may  be 
conducted  into  the  furnace  and  burner.  A  gage  H 
indicates  the  amount  of  steam-pressure  ;  try-cocks  at 
different  bights  are  provided  for  drawing  6ft'  the  lard 
in  a  fluid  state.      See  also  Laud-boiler  ;   Lakd- 

TANK. 
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Rendering- Apparatus. 


into  two  or  more  shorter  cir- 
cuits, the  sounder  or  armature 
lever  of  one  circuit  opens  and 
closes  another  circuit  by  an 
action  similar  to  that  of  a 
relay. 

Pig.  4260  is  a  plan  of  Milliken's. 
The  luaiu-liDe  wire  from  one  direction 
(west,  for  exaoiple)  passes  through 
the  lelay-maffnet  a  and  tlie  repeat- 
ing points  b  I?  of  the  opposite  sound- 
er, and  thence  to  the  battery  and 
o^  ground  at^;  the  eastern  line  passes 
^  through  d,  e  e' ,  and  to  c. 

The  extra  local  magnets  g  h  are  so 
arranged  that  when  either  of  their 
armatures   is  released,  it   is   drawn 
batk  by  the  spring  attached  to  its 
lever,  bringing  fhe  latter  firmly  in 
contact  with  the  armature  lever  of 
the  corresponding  relay.    The  dotted 
lines  show  the  circuits  from  the  extra 
local  batteries  at  i  k.     If  the  main 
circuit  be    broken    in  the  western 
wire,  the  relay  a   breaks   the   local 
circuit  in   the  sounder  at  /.     Tho 
movement    of  the   lever  in   of   the 
sounder  first  breaks  the  extra  local 
circuit  at  n,  causing  the  magnet  A 
to  release  the  armature  o  which  is 
drawn  back  by  the  springe'  agjiinst 
the  top  of  the  lever  p,  and  the  east- 
em   main  circuit  is  also  broken  at 
e  e'.     The  lever  p  is  prevented  from 
filing  back  vhen  the  circuit  of  d  is  broken  by  the  tension  of 
the  spring  o',  which  is  so  adjusted  as  to  be  greater  than  that 
of  the  spring  p'.     The  apparatus  on  the  right-hand  side  of  the 
repeater   therefore  remains  quiet  while  the  west   is  working, 
and  vice  vtrsa;  the  current  through  d  being  always  restored 

Fig.  4260. 


Re-peat'er.    1. 

(Horology.)     A  watch 
made     to    strike    the  ', 
time  when   the   stem  L 
is  pushed   in.      Some  '^ 
strilce    the    hour   and 
quarters  ;    otliers,   ihe 
hour,  quarter,  and  odd 
minutes.       They     are 
expensive     and    deli- 
cate, owinj;  to  the  as- 
seml)lu(;c  of  so  rainy  parts  within  so  limited  a  space. 

Some  rcpent/'rs,  in  addition  to  their  announcement 
of  the  hour  when  called  on,  will  .strike  the  hours  and 
quarters  as  they  recur.  A  slrikiitg  watch  merely 
has  not  the  faculty  for  repealing  when  called  on  so 
to  do. 

Alarms  are  also  attached  to  watches.  Tlie  ma- 
chinery is  somewhvt  .similar  to  that  of  the  alarm- 
clock. 

James  II.,  in  person,  heard  arguments  on  interfer- 
ing applications  for  patents  for  repeating-watches 
(Rirlow  r,«.  Qaare),  and  dei;ided  in  favor  of  Quare 
(1676).  Priority  of  invention  belonged,  however, 
to  Barlow,  who  employed  two  pins  to  strike  the 
hours  and  quarters,  while  Quare  afterward  effected 
this  with  one  only. 

The  smallest  repeating-watch  ever  known  was 
made  by  Arnold  for  George  III.,  to  whom  it  was 
presented  on  his  birthday,  June  4,  1 764.  Although 
less  than  six  tenths  of  an  inch  in  diameter,  it  re- 
peated the  hours,  quarters,  and  lialf-quarters,  and 
contained  the  first  ruby  cylinder  ever  made.  Its 
weiglit  was  that  of  an  English  silver  si.Kpence.  Ar- 
nold made  it  himself,  and  also  the  tools  employed 
in  its  constrnction.  The  king  presented  Arnold  with 
500  guineas  (-?2,500)  for  this  curious  watch,  and  the 
Emperor  of  R'.i.ssia  afterward  offered  the  maker  1,000 
guineas  for  a  duplicate  of  it,  which  Arnold  declined. 

2.  {Fire-arms.)  An  arm  which  may  be  caused  to 
fire  several  successive  shots  without  reloading.  In 
Colt's  and  other  revolvers,  the  charges  are  placeil 
in  chimbers  in  a  rotating  cylinder,  and  brought 
successively  in  line  with  th'"  barrel;  while  in  the 
Spencr,  Winchester,  and  Henry  rifles,  and  others 
of  that  class,  a  number  of  the  cartridges  are  inserted 

in  a  chamber  .at  the  butt  or  beneath  the  barrel,  and    tor  mav  desire. 

fe.l  and  discharged  singly  bv  mechanism  connected    a  switch-board.    Numerical  signals  from  1  to  998  may  be  trans- 
..,    ^1       1      1      1^    .  ^"    ^"11.  1.  -J  1  mitted.     In  ortler  that  these  may  be  repeated  automatically,  a 

witlithe  lock  devices;  metallic  cartridges  only  are  Sfof  toXd  reAlatin-wheels.  .nairangeda.  to  be  readily 
emp.oyed,  the  case  being  automatically  ejected  alter  attached  or  detached,  is  provided.  Eirh  of  these  has  only  the 
each  discharge.      See  FikE-AIIMS  ;    Revolver.  teeth  correspondinir  to  the  particular  ripnal  which  it  rrpre.«entfl. 

'\    (Tclr'nynnhti  'S     All  iTKttrnTTipnf  for  Mntomafipftllv    3""^  ""h^"  placed  in  the  train  the  current  i=  not  transn-.itted 

.5.  {Iclegrapny.)  An  in:>truraent  lor  automancain  j^^^^j^  ^^^  cum-nt-wheela  bv  the  springs  which  make  the  cir- 
cuit through  it  and  the  circuit  wheels,  when  the  interspaces  be- 
tween the  omitted  teeth  are  out  of  contact  with  the  f  prinf?*. 
The  time*  in  which  these  and  the  circuit-wheels  make  a  revo- 
lution are  automatically  adjusted,  po  that  equjil  interval*  shall 
elapse  between  the  strikinc  of  each  tap  of  the  si^ial.  which  de- 
notes thp  uuit^,  tens,  or  hundreds,  as  the  case  may  be;  the 


before  that  through  h  is  broken,  which  is  effect«d  by  the 
U-shaped  spriuf:  on  the  screw  e. 

Fi?.  4261  is  a  fire-alarm  telegraph -repeater.  It  has  a  senes 
of  l.'irge  broad-fiiced  circuit-wheels  having  teeth,  in  sets  of  8, 
arranged  spiraUv  on  its  periphery.  The.^e  are  faced  with  plati- 
num, and  as  tV.e  wheels  are  revolved  bv  clock-work  and  weight, 
make  contact  %vith  spring:^  also  armed  with  platinum  and  ar- 
ranged in  set?  of  8.  throwing  the  current  into  the  line  wires  to 
the  different  stations  in  order,  or  to  jiuch  of  them  as  the  opera- 
Those  not  wanted  are  thrown  out  of  circuit  by 


reseniling  a  telegraphic  message  at  an  intermediate 
]>oint,  when,  by  reason  of  length  of  circuit,  defective 
insulation,  etc.^  the  original  line  current  becomes  too 
entVebled  to  transmit  intelligible  signals  through  the 
whole  circuit.      The  original  circuit  being  divided 
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Fis.  4261. 


geiring  then  ensures  a  complete  revolution  of  the  circuit-wheel ; 
vhe  remaining;  pirt  of  the  signal,  if  it  consists  of  more  than  one 
place  of  fi;;ures,  is  struck  in  a  similar  way,  and  t!ie  operation 
is  continuously  repeateil  until  the  regulator-wheel  is  displaced. 

Re-peat'ing-cir'cle.  A  reflecting-in.'iti-unicnt, 
on  tlic  |ii'iiiri[ile  of  the  sextant,  for  mea.suriiij;  aiigu- 
liir  distances.  Tlie  image  of  one  of  the  observed 
objects,  after  being  reflected  from  a  mirror  on  a 
pivoteil  arm  and  again  from  a  fi.xed  mirror,  is  brought 
into  coincidence  with  the  other  seen  by  direct  vision ; 
the  app'irent  angular  distance  is  thus  doubled,  and 
the  gradtiations  of  the  circle,  which  are  continued 
all  the  way  aro\ind  its  limb, thus  embrace  720' of  arc. 

It  was  first  invented  by  Mayer  about  1744.  Bor- 
da,  after  whom  it  is  frequently  called,  in  1780,  intro- 
duced a  second  arm  and  vernier,  to  which  Troughton 
subsequently  added  a  third. 

The  mean  of  the  readings  given  by  each  arm  is 
taken  as  the  true  angular  measurement,  which  may 
be  repeated  continuously  around  the  circle,  bringing 
a  different  part  of  the  limb  into  use  at  each  repe- 
tition, thus  tending  to  eliminate  errors  of  centering 
and  grailuation. 

Notwithstanding  the  accuracy  theoretically  ob- 
tainable by  this  principle,  there  appears  to  be,  says 
Sir  John  Herschel,  some  constant  source  of  error  in 
this  instrninent  which  in  a  large  degree  counterbal- 
ances its  theoretical  advantages.  It  has  consei|Uently 
never  come  into  extensive  u.se  either  in  this  country 
or  England.     See  Reflecting-cikcle  ;  Sextant  ; 

Qr.iDRANT. 

Re-peat'ing  Fire-arm.    One  which  discharges 

several  successive  shots  without  reloading. 

*'  Afler  dinner  was  brought  to  Sir  W.  Compton  a  gun  to  dis- 
ch.^rgc  seven  times,  the  best  of  all  devices  that  ever  I  saw,  and 
very  servicealile,  and  not  a  bawble :  for  it  is  much  approved  of, 
and  many  thereof  made."  —  Pepys's  Diary ^  16tr2. 

In  the  armory  of  the  Tower  of  London  are  several 
Indian  pieces  known  to  be  as  old  as  the  fifteenth 
century,  and  in  principle  similar  to  our  revolvers. 
They  have  the  defect  of  liability  to  ignite  all  the 
charges  at  once,  and  were  abandoned  as  dangerous 
and  usele.ss.  Specimens  of  Briti.sh  and  French 
manufacture  are  in  the  museums  of  England  and 
Fiance  :  and  the  tire-arms  of  Collier,  an  American 
gunsmith,  1818,  and  of  anothei  American  in  1810, 
have  the  defects  of  their  jiredecessors.  Colonel  Colt 
is  believed  to  be  the  first  inventor  of  a  really  avail- 
able repeating  pistol.     (Temple.)     His  first  device 


.ilann  llfptater.  —         

was  a  number  of  barrels,  but  he  subsequently  de- 
vised the  rotating  cylinder  breech  and  single  barrel. 
Sec  al.'io  Magazin'p;  Fuie-aum  ;   Revolver. 

Re-peat'ing-'watch.  (Horology.)  One  con- 
structiMl  to  strike  the  lioui-s  and  quarters  when  the 
stem  is  pu.shed  in.     See  Repratek. 

Re-plac'ing-s'TOitcli.  A  device  forming  a  bridge 
by  which  the  wheels 
of  I'ars  are  replaced 
upon  the  track. 
A  section  is  laid 
upon  each  track, 
and  has  a  shoe  E  to 
which  an  inclined 
piece  B  is  jointed. 
The  inclined  sec- 
tion rests  upon  an- 
other shoe.  D  I 
are  farther  exten- 
.sion- pieces  which 
are  pushed  in  below 
the  wheels. 

Re-pous-se'- 
■work.  A  kind  of 
chasing.  It  is  ef- 
fected entirely  by 
the  hammer.  The 
workman  n.ses  a 
plain  flat  sheet  of 
silver,  having  be- 
fore him  a  model  ™ 
of  the  article  to  he 
produced.  The 
plate  i-ests  upon  a 
soft  bed  of  pitch  or 
other  composition, 
and  with  a  small 
hammer  the  work- 
man produces  indentations  on  the  inner  surface  of 
the  plate,  corresponding  to  the  design.  A  snjall 
steel  punch  is,  in  some  cases,  employed  ;  and  if  the 
relief  is  accidentally  made  too  high,  it  is  reduced  by 
counter  hammering. 

Benvenuto  Cellini,  1.500-70,  is  celebrated  in  this 
and  kiiiilred  branches  of  the  arts. 

Re-pres8'ing-ma-chine'.  A  machine  for  re- 
pressing lirick  after  being  partially  dried.  Also 
used  for  making  brick  direct  fi'oin  the  clay,  in  warm 
climates,   where  brick    are  used   without   burning ; 
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Fig.  4263. 


Repressing-  ^la  chine. 

adobes.  In  that  illustrated,  the  brick  is  placed 
within  the  mold,  the  sliding  cover  which  had  been 
pushed  aside  for  that  purpose  being  replaced,  the 
lever  is  de[iressed,  raising  a  platen  forming  the  bot- 
tom of  the  mold  ;  on  throwing  up  the  Ipvcr  the  re- 
verse movement  of  the  eccentric  allows  the  platen  to 
'  descend  a  certain  distance,  the  sliding  cover  is 
slipped  aside,  and  a  farther  upward  movement  of 
the  lever  causes  the  platen  to  rise  sufficiently  to  per- 
mit the  brick  to  be  removeiL 
Re-press 'ing-press.    A  press  designed  for  corn- 


Fig.  4264. 


pacting  bales  of  cotton,  etc.,  into  the  smallest  pos- 
sible  compass  for  transportation.  Grader's  (Fig. 
4264)  has  two  steam-cylinders  ab,  the  upper  one  of 
which  is  of  Greater  diameter  than  the  lower.  The 
piston  of  the  lower  has  a  ratchet  which  engages  with 
the  toothed  arcs  c  d,  to  whose  upper  e.xtremities  are 
attached  rods  c  «' /7"' connected  with  the  platen  g. 
Steam  admitted  below  the  lower  piston  causes  an 
upward  movement  of  the  segments,  which,  through 
the  medium  of  the  rotis  e  c'  f  f,  raise  the  platen  and 
compress  the  bales  placed  between  it  and  the  immov- 
able bed  h.  If  a  greater  pressure  is  desired  than  is 
thus  obtainable,  the  piston  of  the  large  cylinder  n  is 
caused  to  descend ;  a  clutch  on  its  piston-rod  then 
engages  the  teeth  on  the  ratcheted  piston-rod  of  tlie 
lower  cylinder,  and  on  admitting  steam  below  the 
upper  piston  a  farther  upward  njoveraent  is  imparted 
to  the  platen  g  through  the  medium  of  the  ratchet, 
arcs,  and  connecting-rods. 

The  power  of  the  ])ress  may  be  varied,  —  by  using 
the  lower  cylinder  alone  ;    by  working  the  up]ier 
cylinder  expansively ;  by  working  the  upper  cylinder 
ex]iansively  and   the 
lower  under  full  boil-  ^'g-  ^65- 

er  pressure ;  and  by 
using  full  hoilerpress- 
ure  in  both  cylinders. 

The  re]irpssing- 
pre.ss  may  be  of  any 
suitable  form  andcon- 
.stmction,  but  the 
steam  or  hydraulic 
form  shown  in  Fig. 
4265  is  compact  and 
effective. 

Rere'dos.  1. 
(Architecture.)  The 
wall  at  the  back  of 
an  altar  or  seat.  In 
Gothic  churches  it  is 
usually  in  the  form 
of  a  screen  detached 
from  the  eastern  wall, 
and  is  ornamented  i. 
with  niches,  statues, 
etc.,  paintings,  or 
tapestry.       Fine    ex- 


Rfpressing-  Press. 

anjples  occur  at  Durham  and  St.  Albans,  England. 


Fig.  42S6. 


Grader's  Repressing' Press, 


Resencin^  Maeftine. 
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2.  A  projecting  buttress  on  the  back  of  a  fire- 
place, or  a  movable  plate  occupying  a  similar  posi- 
tion. It  is  called  a  fire-bofk,  and  its  office  is  to 
throw  forward  the  fire,  so  that  it  may  radiate  into 
the  room.     HoUinshed  calls  it  a  rere-durse. 

Re-savT^Lng-ma-chine'.  (Wood-working.)  A 
inaL-hine  lor  cutting  u;)  sc^uared  timber  into  small 
stuti"  or  Itoards. 

In  the  machine,  Fig.  4266,  a  reciprocating-saw  is 
employed.  The  longitudinal  feed  is  effected  by  the 
usual  Vertical  rollers,  rotated  by  gear  connection  with 
a  shaft  caused  to  revolve  by  a  pawl  at  the  end  of  a 
lever  connected  with  the  journal  of  the  ])itman, 
which  causes  the  reciprocation  of  the  saw-frame. 

A  hand-crank  and  screw  control  the  transverse 
feed  of  the  stuff. 

In  Fig.  4267,  the  squared  piece  to  be  cut  up  is 
drawn  between  the  adjustable  feed-rollers  a  b,  by 
which  it  is  presented  to  the  saw  c  ;  the  sword  d  guides 


Fig.  4267. 


the  ground  at  the  lower  Ride,  aDil  was  backed  on  the  upper  f^ide 
with  a  bank  of  earth  iDterwoven  with  branche'*  of  trees.  The 
dam  had  been  built  eight  years  at  the  time  of  the  catastrophe. 
See  Dax. 

2.  An  attachment  to  a  stove  or  range  to  hold  hot 
water. 

It  is  heated  by  proximity  to  the  stove  itself  or  to 

Fig.  4268. 


Resawing-Maelnne. 


the  severed  board  and  prevents  its  fouling  the  opera- 
tive mechanism.  The  roller-turning  and  saw-rotat- 
ing gears  are  driven  by  the  band  pulleys  e  e,  and  the 
transverse  ninvenient  of  the  carriage /may  be  effected 
by  turning  the  hanil-wheel  i/. 

Re-serve'-9tyle.  (Cotton -mnntifacture.)  A 
method  of  calico-printing  in  which  the  white  cloth 
is  impressed  with  figures  in  resist  paste,  and  is  after- 
ward subjected  first  to  a  cold  dye,  a.s  the  indigo  vat, 
and  then  to  a  hot  dye-bath  ;  the  effect  being  the 
production  of  white  or  colored  spots  upon  a  blue 
groind.     Al-^o  known  as  the  rcsist-sti/k. 

Res'er-voir.  1.  A  pond  for  containing  a  .supply 
of  water  for  canal  supply,  irrigation,  or  the  use  of 
dwellers  in  cities. 

A  reservoir  erected  by  Nebuchadnezzar  at  Sippara 
wai  140  miles  in  circumference. 

The  lake  of  M;eris,  constructed  by  the  Pharaoh  of 
th;it  name  to  receive  the  superabundant  waters  of 
the  Nile  at  the  time  of  overllow,  and  afterward 
yield  them  for  prolonged  irrigation,  wa3descriV)ed  by 
Diodorus  Siculus  (60  B.  c.)  as  existing  till  his  day. 
The  circuit  he  gives,  3,600  furlongs,  is  almost  in- 
credible. The  canal  connecting  it  with  the  river 
wa-!  80  furlongs  long  and  300  feet  wide.  Sluices 
commanded  the  water-w.iy  by  opening  and  shutting. 

The  re.«ervoiron  Mill  River,  Ma.o8.,  which  hurst  with  immense 
damage  to  life  and  property,  Mav  16,  l'^74,  was  an  artificial  lake 
between  his'l  hill.i.  The  conflnine  dam  at  the  lower  end  wa.<i  a 
Btone-wall  tive  and  a  half  feet  thick  at  bottom,  three  feet  at  the 
top,  ind  C'l  feet  hi^h  This  -.nil  was  about  3  lU  feet  ions,  built 
of  uncut  stoue  from  a  foundation  four  feet  below  the  level  of 


Reservoir-Stove, 

the  stovepipe.     In  Fig.  4268,  it  is  liehind  the  stove,  ' 
haWng  a  Hue  b  b  around  and  beneath  it. 

In  Fig.  4269,  it  is  on  top  of  the  stove.  In  a  modi- 
fication of  the  latter  form  the  boiler  is  made  to  sur- 
round the  stovepipe. 

The  leservoirs  of  ranges  are  usually  vertical  iron 
boilers,  connected  by  pipes  with  the  water  sujiply  of 
the  city.  The  water  from  the  main  passes  through 
pipes  in  the  fire-chamber,  or  through  a  water-back, 


Fig.  4269. 


Stove  with  Reservoir. 

and  tlience  to  the  boiler.  A  pipe  from  the  boiler 
jiroceeds  to  the  sink  to  supply  hot  water  at  that 
point,  a  branch  leading  to  the  bath-room  and  another 
to  the  laundry. 

Res'er-voir-stove.  One  having  a  large  boiler 
attached,  to  be  constantly  heated  by  the  fire  in  the 
stove.     See  RE.SEnvniR. 

Re-sid'u-a-ry-gum.  Also  known  as  cnndk- 
pitch  or  cknndlcr'.<!  (lum.  The  dark  residuary  matter 
from  the  treatment  of  oils  and  fats  in  the  manufac- 
ture of  stearine.  It  is  darkened  by  the  action  of 
acid,  and  thence  derives  its  name.  It  is  used  in 
coating  fabrics  for  the  manufacture  of  roofing,  and 
combineil  with  tar  and  asphate  in  making  mastics 
and  cement. 

Res'in.  A  vegetable  product  composed  of  hydro- 
gen, carbon,  and  oxygen.  Distinguishable  generally 
from  gum  by  its  solubility  in  alcoliol  and  insolu- 
bility in  water,  while  gums  are  soluble  in  water  and 
insoluble  in  alcohol.  There  are  many  varieties  of 
resins,  derived  liom  different  s])ecies  of  trees.  Some 
are  naturally  combineil  with  the  gums,  forming  what 
are  known  as  gum-resins.     Both  these  and  the  pure 
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resins  are  generally  termed  gums.  Resins  become 
negatively  electrified  by  friction.  They  are  largely 
employed  in  making  varnishes,  and  some  are  used 
as  medicines.  The  most  common  variety,  known 
as  rosm,  is  derived  from  the  distillation  of  crude 
turpentine. 

Dr  Sacc,  of  Nnenburg,  Switz.,  gives  the  following  summary 
fts  to  the  resins  of  commerce  :  — 

Copal,  amber,  dammar,  common  rosin,  shellac,  elemi,  sanda- 
rach,  mastic,  and  Caramba  wax  can  be  reduced  to  powder. 

The  following  will  become  pa^ty  before  melting  :  amber, shel- 
lac, elemi,  sandarach,  and  mastic  ;  the' others  will  become  liq- 
uid at  once. 

In  boiling  water,  Caramba  wax  will  melt ;  common  rosin  will 
form  a  semifluid  mass  ;  dammar,  shellac,  elemi,  and  mastic  will 
become  sticky  ;  while  copal,  amber,  and  sandarach  will  remain 
unchanged. 

Dammar  and  amber  do  not  dissolve  in  alcohol :  copal  be- 
comes pasty  ;  elemi  and  Caramba  wax  dissolve  with  difficulty  ; 
while  rosin,  shellac,  sandarach,  and  mastic  dissolve  easily. 

Acetic  acid  makes  common  rosia  swell ;  on  all  the  others  it 
has  no  effect. 

Caustic  soda  dissolves  shellac  readily,  rosin  partly  j  but  has 
no  influence  on  the  others. 


Amber  and  shellac  do  not  dissolve  in  sulphide  of  carbon  ;  co- 
pal becomes  soft  and  expands;  elemi,  sandarach,  mastic,  and 
Caramba  wax  dissolve  slowly  ;  while  rosin  and  dammar  disjoive 
easily. 

Oil  of  turpentine  dissolves  neither  amber  nor  shellac,  but 
swells  copal;  dissolves  dammar,  rosin,  elemi,  sandarach,  and 
Caramba  wax  easily,  and  mastic  very  eaiiily. 

Boiling  linseed  oil  has  no  effect  on  amber  and  Caramba  wax  ; 
copal,  shellac,  elemi,  and  sandarach  dis.solve  in  it  slowly,  while 
dammai,  rosin,  and  mastic  dissolve  easily. 

Benzine  does  not  dissolve  copal,  amber,  and  shellac,  but  does 
elemi  and  sandarach  toa  limited  extent, and  Carnn  ba  waxt  ore 
easily  ;  while  dammar,  rosin,  and  mastic  offer  no  diffioult.v 

Petroleum  ether  has  no  effect  on  copal,  amber,  and  shellac  ; 
it  is  a  poor  solvent  for  rosin,  elemi,  sandarach,  and  Caramba 
wax,  and  a  good  one  for  dammar  and  mastic. 

Concentrated  sulphuric  acid  is  indifferent  to  Caramba  wax ; 
it  dissolves  all  resins,  imparting  to  them  a  dark  brown  color, 
excepting  dammar,  which  takes  a  brilliant  red  tint. 

Nitric  acid  imparts  to  Caramba  wax  a  straw  color  ;  to  elemi, 
a  dirty  yellow  ;  to  mastic  and  sandarach,  a  light  brown:  it  does 
not  affect  the  others. 

Ammonia  is  indifferent  toamber,  dammar,  shellac,  elemi, and 
Caramba  wax  ;  copal,  sandarach.  and  mastic  become  soft,  and 
finally  dissolve ;  while  rosin  will  dissolve  at  once. 

It  is  not  difficult  by  means  of  these  reactions  to  test  the  dif- 
ferent resins  for  their  purity. 


GUM-RESINS. 


Common  Napie. 


Amber 

Ammoniacum 

Anime  or  Animi . .  \ 

Asphalte 

Assafoetida 

Australian      gum-  I 

resins I 

Balata 

Benzoin  or  BeQJamin 
Canada  balsam 

Caoutchouc \ 

Copal 

Dammar 

Dragon^s  blood  . . .  j 

Elemi 

Qalbanum 

Gamboge 

Geraniam 

Gum-dragon. .. . 

Gutta-percha  . . . 

Indian  copal .... 
India-rubber  . . . 
Kino 

Lac 

Mastic 

M>Trh 

Piney  vamisli  ., 

Pitch , 

Rosin 

Sandarach 

Scammony  .... 

Shellac 

Storax  


Botanical  Name. 


Native  Place. 


Dorema  ammoniacum . 
Hymenaea  courbaril . . . 
Vateria  indica 


Nartbex  assafoetida,  etc. 
Eucalyptus  (various). .  j 

Achras  dissecta 

Styrax  benzoin 


Prussia,  Poland, 
'      etc 

Persia,  etc 

I  Brazil C 

India ) 

I  Trinidad,      Dc 
I      Sea, etc 

!  Central  Asia... 

Australia 

,  Tasmania 

Guiana 


Abies  balsamea,  etc .... 

Siphonia  brosiliensi. . . . 

Ficua  elastica,  etc 

Urceola  elastica 

Hymenaea  (various). . .  | 

Dammara  anstralis New  Zealand. 

I 
-  ,            ,  (\  East  Indies 

Calamus  draco }     Canaries 


£.  Indian  Islands  i 


Canada. 


Brazil 

East  Indies 

E.  Indian  Islands 

W.  Africa,  E.  In 
dies,  S.  America  I 


Dracaenadraco,etc....  I    g   America. 

I  Tropics 

Ferula  galbaniflua j  levant 

Cambo-ia  gutta 1  ;  Cambogia,  Siam, 

Hebradondron J        gj^, 

Gambogioide^,  etc. 


Monsonia  burmanni .... 
(See  Dragon's  blood.) 


Isonandra  gutta. 


Vateria  indica 

{See  Caoutchouc.) 
Pterocarpus  erinaceua. . 


Ficus  religiosa  . . 
Butea  frondosa  . 


9.  Africa . 


Malay  Islands . 


India  . . . 
Gambia  . 


India. 


Pistacia  lentiscus Scio 

Balsamodendron  myrrh    Shores  of  Red  Sea  ■ 
(See  Animi  and  Indian  copal.) 


Quality,  Use,  etc. 


Pin  us  sylvestris 

Pinus  palustris ,  etc. , . . . 
Callitris  quadrivalvis. .. 
Convolvus  scammonia.. 
(See  Lac.) 
Styrax  officinale 

lil 


Sweden,  etc 

X.  .\.mertca,etc. 

Algiers 

Asia  Minor 


Found  in  the  mines,  rivers,  and  sea  coasts  of  Prussia. 
Used  in  varnish  and  for  mouth-pieces  of  pipes. 

Used  as  a  stimulant  in  medicine. 

Used  for  varnish.  The  Indian  kind  known  in  commerce 
OS  "  Indian  Copal." 

Forms  a  basis  of  black  varnishes,  as  Japan  black,  etc. 
Used  with  sand  for  paving  material.  Affords  petrole- 
um or  rock  oil. 

Used  as  a  stimulant  and  antispasmodic  in  medicine. 

Affords  resins  for  varnishes,  and  produces  tan»iu. 

One  of  the  Sapotese  ;  allied  in  quahtiea  to  gutta-percha. 
Fragrant.   Used  in  incense,  perfumerj-, pastilles  ;  affords 

benzoic  acid. 
Becomes  solid  on  exposure  to  the  air.     Used  to  mount 

microscopic  objects,  for  varnish,  and  as  a  cement  for 

optical  glasses. 
The  solidified  milky  juice  of  many  families  of  plants.    Is 

very  elastic  ;  has  the  property  of  uniting  with  sulphur, 

magnesia,  etc. ;  is  used  for  submarine  coating,  etc.; 

is  of  the  highest  value  in  mechanica  and  manufactures. 

Used  for  varnish. 

Used  in  making  varnish.  Obtained  from  Cowdi  pine. 
Found  where  the  tree  has  formerly  grown. 

Deep  reddish-brown  color.  Used  (after  being  dissolved  in 
alcohol)  for  staining  material  for  marble,  wood,  leath- 
er, etc.,  and  to  color  varnishes. 

Ointment,  plasters,  varnish. 

Used  in  pharmacy. 

Yellow.    Used  as  a  pigment  and  as  a  gold  lacquer,  etc. 

Produces  much  resin.  Found  in  the  sands  about  the 
Cape  of  Good  Hope-  The  resin  is  produced  afur  the 
death  of  the  plant. 

The  solidified  milky  juice  of  many  species  of  Sapotacese. 
Being  plastic  when  heated,  l**  u^ed  in  molding,  electro- 
plating, etc.  Is  a  bad  conductor  of  both  heat  and 
electricity. 

Called  "Piney  Varnish."     Sunilar  to  Animi. 

Used  as  an  astringent  in  medicine. 

Resin  produced  by  the  puncture  of  a  hemipterous  insect 
on  the  tree,  especially  the  "  Pecpul."  Sold  in  com- 
merce as  shellac,  threadlac,  blwklac.  Used  to  make 
sealing-wax,  glass-cement,  varnishes ,  and  for  bodies  of 
hats,  etc.  [astringent. 

Used  for  varnish.     Employed  by  dentists.     A,roniatic, 

Used  as  an  antispasmodic ,  stomachic ,  etc. ,  and  in  tooth- 
I      powder. 

The  residuum  of  the  distillation  of  pyroligneous  acid 
I      from  wood-tar.  [from  the  raw  turpentine. 

I  The  residue  left  after  the  distillation  of  oil  of  tur;>entine 
I  Used  in  varnishes.  When  powdered,  affords  pounce. 
1  Used  as  a  purgative  in  medicine.  [Incense. 


Asia  Minor i  Soft ;  unctuous,  and  used  as  an  expectorant. 
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Common  Name. 

Botanical  Name. 

Native  Place. 

Quality,  Use,  etc. 

Storax  (liquid) 

Tar  (wood) 

Turpentine 

Turpentine  (Stras-  | 

burg) ( 

Turpentine  (Venice) 

Liquidumber 

Pinus  sylvestris j 

Pinus  palustris 

Abies  picea 

Larix  europoea 

United  States 

NortliOnrolina, 
Sweden,  and  Kua- 
Bia 

Fragrant;  bitter;  expectorant. 

Obtained  by  kIovv  distillation  of  the  branches  and  roots 

of  the  pine,  etc.,  whilst  burning  in  a  nearly   closed 

pit. 
Used  in  medicine,  painting,  and  as  a  solvent  for  resins. 

Europe 

Europe 

Gums  Phoper. 

Gum-arabic 

Gum(liritiRh) 

Gum-tragacanth..  | 

Gum  (various) 

Acoia  arabica  et  vera. . . 

Solanum  tuberosum  . . . 
Astragalus     tragacan-  ( 

tha,  etc J 

P>Tus,  prunus,  etc 

N  Africa,  Asia,  etc. 
Britain,  etc 

Asia  Minor,  Persia 

Britain,  etc j 

Finest  of  the  gums.     Soluble  in  water. 
Torrefied  potato-starch      Called  dextrine. 

For  mucilage  and  as  a  substitute  for  gum-arabic. 
Soluble  in  water.    Exudes  from  apple,  pear,  cherry,  and 
other  trees. 

Re-sist'.  (Pj/evtfj.)  A  material  applied  to  cot- 
ton clotli  to  prevent  tlie  action  of  a  mordant  or  color 
on  those  portions  to  which  it  is  applied  in  the  forai 
of  a  pattern. 

Resists  act  mechanically  or  chemically. 

Fat  or  paste  forms  a  mechanical  resist,  as  it  pre- 
vents the  access  of  the  mordant  or  color. 

Chendcal  resists  act  upon  the  color,  and  prevent 
its  fixing  itself  in  the  fabric. 

2.  (Calico-dyeing.)  A  process  in  which  those  por- 
tions of  the  cloth  which  are  intended  to  remain  un- 
eolored  are  saturated  with  a  substance  which  resists 
the  action  of  the  dye  when  immersed  in  the  dye-vat. 

The  resist;  a  preparation  of  copper,  imparts  a  brown 
tint  to  those  parts  to  which  it  is  applied,  and  the  cloth 
is  dipped  in  the  dyeing  solution,  indigo  in  lime-water, 
with  a  proportion  of  copperas,  which  deoxidizes  and 
decolorates  the  indigo  ;  on  being  removed  I'rom  the 
vat  the  cloth  is  of  a  greenish  hue,  which  .soon  becomes 
blue  by  the  reoxidation  of  the  indigo  on  its  contact 
with  the  air ;  the  parts  covered  by  the  resist  become 
charged  with  blue  in  the  vat,  the  copper  salt  parting 
with  its  oxygen  to  the  indigo.  The  blue  thus  formed 
has  no  union  with  the  fiber,  and  is  easily  removed 
by  weak  acid,  while  that  formed  in  the  spots  not 
touched  by  the  resist  remains  fast. 

In  the  china  blue  process  the  figures  are  printed 
with  indigo  thickened  with  paste,  and  by  alternate 
immersion  in  lime-water  and  solution  of  copjieras 
the  indigo  is  dissolved  and  fixed  in  the  spots  where 
so  applied  by  similar  chemical  reactions. 

In  the  discharge  process,  employed  for  black  and 
white,  or  red  or  chocolate  and  white,  the  cloth  is 
passed  through  red  or  iron  liquor,  dried,  and  dijiped 
in  a  mordant,  —  this  is  termed  padding ;  it  i.s  then 
printed  with  citric  acid,  thickened  with  wasted 
starch,  wliich  discharges  the  mordant,  so  that  when 
dyed  the  discharged  figures  are  left  white.  Logwood 
is  used  for  black,  and  madder  for  red  and  chocolate. 

Re-sist'ance-box.  (Telegraphy.)  Aninclosing- 
box  for  a  resistance-coil. 

Re-sist'ance-coil.  (Telegraphy.)  A  coil  intro- 
duced into  a  circuit  to  increase  the  resistance.  It 
has  normally  a  greater  resistance  than  the  remainder 
of  the  circuit.  It  is  usually  of  a  material  of  a  less 
conducting  power  than  the  main  circuit,  say  of  Ger- 
man silver  in  a  circuit  of  copper.     See  Rheostat. 

Res'o-na'tor.  An  instrument  invented  by  Pro- 
fessor Helndioltz  for  facilitating  the  analysis  of  com- 
pound sounds.  It  consists,  in  its  simplest  form,  of 
a  tapering  tube  or  a  hollow  bulb,  s])herical  or  nearly 
so  in  form,  having  an  ojiening  at  one  side  for  the 
air  and  a  tube  adapted  to  the  ear  at  the  other.  When 
the  instrument  is  fitted  to  one  ear,  the  other  being 
stopped,  tones  above  or  below  the  pitch  of  the  reso- 


nator will  be  but  imperfectly  heard  ;  but  if  a  note  be 
sounded  corresponding  to  the  peculiar  or  proper  note 
of  the  resonator,  it  will  appear  gre.atly  intensified. 

Each  resonator  of  this  kind  is  adapted  to  the  de- 
tection of  but  a  single  tone  ;  but  Helmholtz  has  also 
devised  a  compound  resonator,  consisting  of  three 
tubes  sliding  one  within  the  other,  so  as  to  adapt  it 
to  notes  of  different  pitch.  Aiiotlier  fflrni  has  been 
constructed,  having  holes  like  a  tiute,  which  are 
openeil  and  closed  by  the  fingers. 

If  the  particular  tone  to  which  the  resonator  employee!  is  at- 
tuned is  contained  in  the  sound  under  investigation,  that  tone 
will  be  sounded  by  the  resonator. 

By  employing  a  set  of  these  any  sound  or  sounds  may  be 
wholly  or  partially  resolved  into  elementary  notes,  proving  that 

Fig.  4270. 


Jtfsonators. 

those  emitted  by  the  voice  or  by  musical  instruments  are  not 
simple,  but  compound  tones  of  different  intensity  and  pitch, 
blending  so  as  to  form  an  apparently  simple  note  when  beard 
by  the  unassisted  ear. 

Fig.  an. 


Htsonator. 
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RETAINING-WALL. 


Fig.  4271  is  an  instrument  for  illustrating  the  influence  of 
different  musical  tones  upon  ttie  vibrations  of  flames.  A  series 
of  organ-pipes  tuned  to  produce  the  various  notes  of  the  gamut 
are  arranged  one  above  the  other  upon  a  vertical  stand  ;  at  the 
side  of  ttiis  stand  are  a  series  of  gas-jets.  When  air  is  forced 
into  the  pipes  each  flame  wijl  vibrate  in  concord  with  the  pipe 
to  which  it  is  opposite. 

A  four-sided  mirror,  on  a  vertical  axis,  is  rapidly  rotated  by 
means  of  a  crank  and  bevel-gears,  when  the  reflections  of  the 


A  lathe-rest  is  a  horizontal  bar  attached  to  the 
bed  or  shears,  for  the  support  of  the  turning-tool. 

A  slide-rest  supports  the  turning-tool,  and  has 
motion  in  several  directions  by  means  of  screw  s.  See 
Lathe  ;  Slide-kkst. 

2.  A  support  for  the  muzzle  of  a  gun  in  aiming 
and  firing.    The  arbalest  or  cross-bow  and  the  earlier 


flames  in  the  mirror  present  the  appearance  of  a  series  of  teeth    hand  fire-arms  were  always  thus  supported,  and  the 
im  the  flames  rise  and  laU.  j^^g  gy^^,  ^f  jj^^  Jloors  and  Arabs  are  still  univer- 


Res'pi-ra'tor.  A  device  worn  over  the  mouth 
to  exclude  injurious  matters,  such  as  smoke  or  dust, 
from  the  lungs  ;  or  to  change  the  condition  of  the 
air  by  passing  it  through  medicaments  or  gauze. 

Respirators  are  used  by  cutlers  and  other  grinders 
to  exclude  the  dust  from  the  lungs.  Such  respi- 
rators may  have  magnetic  gauze,  to  attract  the  pass- 
ing particles  of  steel.  Respirators  for  persons  hav- 
ing weak  lungs  have  several  plies  of  fine  gauze,  which 
warm  the  air  as  it  passes  through.  Professor  Tyn- 
dall's  fireman's  respirator  is  attached  to  a  mask,  and 
consists  of  an  iron  cylinder  packed  with  cotton  wool, 
glycerine,  and  charcoal.  The  wearer  is  enabled  to 
remain  from  a  quarter  to  half  an  hour  in  an  at- 
mosphere of  smoke,  which  he  could  not  otherwise 
bi-eathe. 

Galibert's  respirator  (a)  is  designed  for  the  use  of 
firemen  and  others  who  may  be  compelled  to  enter 
places  filled  with  smoke  or  no.xious  gases.  It  con- 
sists of  a  fire-proofed  canvas  sack,  inflated  with  air 

Fig  4272. 


Fig.  4273. 
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by  a  bellows  and  strapped  to  the  back  ;  this  is  pro- 
vided with  two  pipes  leading  to  a  horn  mouthpiece, 
through  which  the  wearer  breathes  ;  a  nose  piece  for 
expiration  and  goggles  to  protect  the  eyes  complete 
the  apparatus. 

The  apparatus  of  Rouqnayrol  and  Dcnayrouze  (J)  is 
used  by  divers  in  submarine  operations.  It  embraces 
nil  iron  or  steel  reservoir,  capable  of  resisting  great 
pressure,  and  surmounted  by  a  valved  chamber 
which  regulates  the  amount  and  pressure  of  the  air 
inhaled  by  the  workman.  From  this  chamber  a 
valved  pipe  having  a  mouthpiece,  to  be  held  between 
the  lips,  is  conducted  through  the  helmet  which 
forms  part  of  the  armor  worn  by  the  diver.  The 
cylinder  is  charged  with  compressed  air  by  an  air- 
pump  at  the  surface,  which  need  not  be  kept  in  con- 
tinuous operation.  The  valves  admitting  air  from 
the  cylinder  to  the  chamber,  ami  from  the  latter  to 
the  lungs,  open  and  close  automatically  during  the 
jirocess  of  breathing. 

The  cut  illustrates  a  party  of  divers  recovering  a 
chest  of  gold  which  had  been  lost  overboard  from  a 
steamer  in  the  harbor  of  Marseilles. 

Rest.  1.  (Lathf.)  A  device  for  supporting  a 
piece  of  work  in  a  lathe  or  vise. 


Rifte-Rtst. 


sally  provided  with  a  device  of  this  kind.  In  civil- 
ized countries  the  rest  is  employed  by  sharp-shooters 
and  in  practice-firing.     See  Rifle. 

It  may  consist  of  a  stake  or  picket,  whose  pointeil 

end  is  driven  into  the  ground,  the  gun  resting  in  a 

crotch  at  the  upper  extremity  ;  or,  as  in  some  of  the 

European  amiies,  of  a  device  having  a  screw  point, 

by  which  it  may  be  attached  to  a  tree  or 

other  support. 

—-■~~—^        jn  experimental  firing,  an  adjustable 

table  or  trestle,  on  which  all  that  pait 

of  the  gun  in  front  of  the  trigger-guard 

rests,  is  sometimes  employed. 

Fig.  4273  is  Kinman's  rest.  It  is 
strapped  around  the  body  of  the  rifleman 
by  the  belts  J  d.  It  has  a  rigid  vertical 
aim  E  carrying  the  adjustable  pivote<l 
arm  F.  This  has  a  free  movement  cor- 
resj  ending  with  the  natural  movement 
of  the  aru],  and  may  be  made  to  bear 
rigidly  on  the  arm  E,  so  as  to  afford  a 
fiiTu  support  to  the  piece  in  aiming  and 
firing. 
:^:g^s-iisb:  Res'tau-rant-car.  One  adapted  for 
'^       '  affording  meals  to  passengers  on  board 

■Rliile  traveling.      See  HoTEL-tAU. 
Re-tain'ing-^all.      (Engineering.) 
A  wall  erected  to  maintain  a  bank  of  earth  in  posi- 
tion, as  in  sunk  fences,  faces  of  earthwuiks,  railway 
cuttings,  sea-walls,  etc, 

A  rctaining-wall  is,  strictly  speaking,  one  erected 
to  hold  an  artificial  bank  in  upright  or  nearly  up- 


Fig.  4274. 


Retaining  and  Breast  Walls. 


right  position.  A  breast-wall  is  one  erected  against 
a  natural  bank,  or  one  whose  materials  are  undis- 
turbed, but  whose  face  has  been  made  by  excava- 
tion. 

The  proportions  of  rptaininir-walls  vary  with  the  character 
and  dip  of  the  material  at  tile  back, and  also  with  the  defrrcc  cf 
huntidity  of  the  strata  cut  by  the  excavation.     They  arv  re- 
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quired  to  stand  ogaiost  the  lateral  thrust  and  perpendicular 
weight. 

The  thickness  under  average  circumstances  may  be,  at  the 
bottom,  one  third  of  the  higiu,  diuiiuishej  by  .set-ofTs  on  the 
inside-  For  walla  exposed  to  the  wash  of  water  on  the  outside, 
and  to  the  percolation  of  water,  a  greater  thickness  is  required, 
say  one  half  the  liigiit. 

The  maetrial  will  vary  with  local  and  economic  considerations, 
stone,  brick,  or  concrete:  of  the  latter  the  French  form  (see 
R^ON)  may  be  considered  the  most  perfect. 

Re-tic'u-lat'ed  Glass.  (Glass.)  A  species  of 
onianieutal  ghissware  loniierly  made  in  Venice  and 
recently  revived  by  Pohl.  It  is  produced  by  a  net- 
work of  air-bubbles  inclosed  in  the  glass  and  arranged 
in  regular  interlacing  series.  A  bundle  of  small 
glass  rods  are  arranged  cylindrically,  fixed  by  melted 
glass,  and  lieated  till  the  rods  cohere.  The  bunch 
is  tlien  drawn  out  to  a  long  cone  and  spirally  twist- 
ed. Anotlier  bunch  is  similarly  elongated  and  twisted 
in  the  other  direction.  One  of  these  cones  is  inserted 
in  the  other  and  the  two  fused  together.  Wherever 
the  little  rods  cross  each  other  a  bublile  of  air  is  in- 
closed, and  the  reticulated  ap]iearanee  is  thus  given. 
Re-tic'u-laf ed  Mi-crom'e-ter.  Invented  by 
Malvasia,  about  IGtiO,  who  constructed  a  network  of 
silver  wires,  crossing  ench  other  at  right  angles,  and 
dividing  the  field  of  the  telescope  into  a  number  of 
equal  S'piares.  It  is  used  for  measuring  small  celes- 
tial distances.  The  reticulated  micrometer  consists 
of  an  eye-piece  of  low  power,  having  stretched  across 
it  a  number  of  wires  at  right  angles  to  and  at  equal 
and  known  ilistances  from  each  other.  The  wires 
are  illuminated  with  the  lantern,  and  the  object 
measured  by  noting  the  number  of  divisions  covered 
by  it.     See  Wike  MiciioMF.rErt. 

Re-tic'u-Iat  ed  Work.  (Masonry.)  Masonry 
formed  of  small  square  stones  or  bricks  placed  loz- 
enge-wise.    See  Rktioulatum. 

Re-tic'u-la'tion.  A  method  of  copying  a  paint- 
ing or  drawing  liy  the  help  of  threads  stretched  across 
a  frame  so  as  to  form  S([uares. 

Re-tic'u-la'tum.     A  form  of  masonry  consisting 
of  layers  of  squared 
r«  *27o.  stone  laid  horizon- 

tally and  obliquely 
so  as  to  present 
their  edges  at  the 
face  of  the  wall, 
giving  an  appear- 
ance of  network: 
hence  the  name. 

Layei-s  laid  as 
described  usually 
alternate  with 
courses  laid  flat- 
wise. 

It  is  a  fanciful 
style  of  masonry,  adopted  in  ancient  Rome,  involv- 
ing great  labor,  and  is  not  now  in  use. 

Re-tired'  riank.  (ForHfication.)  A  flank  bent 
inwaid  toward  the  rear  of  the  work.  For  instance, 
the  addition  of  such  flanks,  partially  closing  the 
garrr,  changes  a  rcdui  to  a  lunette.  See  Lunette. 
Re-tort'.  A  vessel  in  whose  chamber  an  object 
is  subjected  to  distillation  or  decomposition  by  heat, 
a  neck  conducting  off'  the  volatile  products. 

1.  The  retort  of  the  pharmacy  or  laboratory  is  a 
v_es.sel  of  glas.s,  platinum,  porcelain,  or  other  mate- 
rial, and  its  various  uses  may  lie  understood  by  con- 
sulting Muspratt,  Morfitt,  and  lire. 

2.  The  retort  of  the  gas-works  is  a  cylinder  or 
segment  of  a  cylinder,  and  is  formed  of  clay  or  of 
iron.  The  results  are  carbureted  hydrogen,  which 
passes  off  with  various  imjnirities  which"  are  elimi- 
nated by  watei-,  lime,  copperas,  etc. ;  and  coke,  which 
forms  a  valuable  fuel.     See  Gas. 


Opus  Reticulatum. 


Clegg's  revolving-web  retort,  for  making  coal-gas 
(Fig.  4276),  has  a  hoj)per  a  from  which  the  coal,  in 
small  fragments,  is  delivered  by  a  feed-wheel  b  on  to 
an  endless  web  c  made  of  plate  iron,  passing  around 
two  drums  d  d,  whose  revolution  causes  it  to  travel 
at  a  slow,  fixed  rate,  so  that  the  coal  may  be  cxjiosed 
a  sufficient  length  of  time  to  the  heat  of  the  flues  e  e 
from  a  lateral  furnace  by  which  the  retort  is  heated. 


Fig.  4276. 


Clegg's  Gas- Retort. 


On  reaching  the  pipe/,  which  is  made  air-tight  by  a 
suitable  door  or  by  dipping  into  water,  the  coke  is 
discharged  from  the  web. 

Retorts  for  gas  are  now  frequently  made  of  clay, 
insteail  of  iron,  and  are  sometimes  nearly  20  feet 
long,  being  charged  from  and  discharging  at  each  end. 
See  Gas-ketort. 

Fig.  4277  shows  the  relation  of  the  different  parts 
forming  the  ordinary  gas  ajiparatiis.  Tlie  coal  is 
heated  in  the  retorts,  and  the  resulting  gas  conducted 
by  pipes  to  the  hydraulic  main,  the  pijies  dipping 
beneath  the  surface  of  water  in  the  main,  consti- 
tuting what  is  known  as  a  seal,  to  prevent  reflow 
of  the  gas.  From  the  vtain  the  gas  passes  to  the 
co^idcnser,  where  it  is  cooled  and  the  tar  precipi- 
tated ;  thence  to  the  washer,  in  which  the  ammonia 
is  removed  by  passing  the  gas  through  water  ;  thence 
to  the  purifier,  where  the  sulphur  comjiounds  are 
removed  by  lime,  .sesquioxide  of  iron,  iron  ore,  or 
other  material.  (See  pages  953,  954.)  From  the 
purifier  it  passes  to  the  holder,  where  it  is  stored  for 
use.     (See  Gas,  pages  943  -  957.) 

3.  The  retorts  for  the  distillation  of  mercury  from 
cinnabar,  as  erected  by  Dr.  Ure  at  Landsberg,  in 
Bavaria,  resemble  gas-retorts. 

In  the  quicksilver  works  of  New  Almaden,  in  California,  the 
ore  is  roasted  in  closed  chambers  with  luted  covers.  At  Idria, 
in  Austria,  the  mode  is  a  true  furnace  process,  the  ore  being 
above  the  fire,  the  volatile  results,  both  of  combustion  and  sub- 
limation, being  conducted  to  condensing-chambers.  In  the 
Palatinate,  retorts  of  pottery  are  used,  their  necks  being  luted 
into  receivers  containing  water.     See  Mercurt-fcrnace. 

4.  The  retort  for  silver  amalgam  is  shown  at  a  (Fig. 
4278).  It  is  commonly  made  twelve  inches  diameter 
inside,  with  a  hood  at  the  mouth  having  lugs  to  catch 
the  (damp  which  fastens  the  door.  The  whole  retort 
is  set  on  cast-iron  bearers  in  an  arch,  with  the  fire- 
grate under  it.  The  neck  of  the  retort  passes  through 
the  back  wall  and  connects  with  the  condenser.  The 
condensed  quicksilver  filters  through  a  bag  fastened 
on  the  end  of  the  pipe,  and  is  received  into  a  tray. 
A  cast-iron  front,  with  closed  doors,  prevents  the 
fumes  from  passing  into  the  retort-room,  an<l  com- 
pels them  to  pass  into  the  flue.  Two  tiers  of  amal- 
gam trays  may  be  used  in  this  retort  at  the  same 
time,  one  above  the  other.  The  bottoms  of  the  low  er 
tier  are  circular,  so  as  to  conform  to  the  shape  of 
the  retort. 

The  iron  retort  for  gold  amalgam  is  a  cast-iron 
crucible-like  cup  h,  to  which  a  Hat  iron  tiqi  is  fas- 
tened, a  bent  pipe  of  the  size  of  small  g.ts  tubing 
passing  out  at  the  center,  forming  the  neck  of  the 
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RETRACTOR. 


Gas  Retort^  Condenser,  Purifier,  and  Ho'det 


retort.  Upon  the  application  of  heat  the  niercurj' 
is  expelled  ami  collected  under  water  at  the  end  of 
the  Uihf,  for  future  use.  c  is  a  section  of  another 
foiin  of  retort  for  gold  amalgam. 
Kg.  4278. 


Re-touch'ing-ta'ble.  (Photography.)  A  glass- 
top  table,  01-  one  with  an  opening  to  suit  the  size  of 
a  negative,  inclined  for  the  convenience  of  the  art- 
ist,  and   used 

Fig.  428(1 


Fig.  4279. 


Retiirisfor  Gold  and  Silver  Amalgams. 

5.   Nitric-acid  retorts  are  cast-iron  cylinders,  and  ! 
resemble  those  fur  coal-gas,  or  are  made  of  glass  or 
p^>ttery  in  a  sand  pot  heated  by  the  furnace  fire. 

There  are  many  other  retort-s  used  in  distillation 
and  sublimation,  such  as  those  in  which  carbureted 
hydrogen  and  pyroligneous  acid  are  obtained  from 
woo  1,  g:u<  from  tar,  oil  and  other  materials  yielding 
hydrocarbons.  See  works  on  practical  chemistry  and 
chemical  manipulations. 
Re-tort'-scal'er.  An  instrument  to  cleanse  the 
incrustation  from  the  inside  of  coal- 
gas  retorts. 

It  acts  mechanically  to  break 
away  the  scale,  or  is  an  arrangement 
for  dri\ing  air  into  the  red-hot  iv- 
tort  to  burn  away  the  incrusted  mat- 
ter. 

Re-tort'-stand.   {Chemical.)    A 
device  («)  for  holding  retorts  or  flasks 
while  heat  is  applied  by  a  spirit- 
'  lamp.      It  consists  of  a  flat   plate 
carrying  an  upright  rod   to  which 
sliding  lings  of  va- 
rious sizi'S  are  fit- 
ted ;  these  may  he 
held  at   any   suit- 
able liight  by  clamp 
screws.     A  similar 
upright  with  slid- 
ing  rings    is    fre- 
quently added  for 
holding  the  recciv- 
R,  tort- Stands.  er,  as  at  b. 


with  a  mirror 
below  to  throw 
light  through  a 
negative  for  the 
purjwise  of  re- 
touihing.  For- 
merly, india- 
ink  and  a  hair 


Retouching-  Table. 


pencil  were  used  to  improve  and  repair  the  surface, 
but  a  lead- pencil  used  as  a  stipple  is  now  the  usual 
instrament. 

Re-tract'or.  1.  (Surgcnj.)  a.  A  towel  or  rub- 
ber cloth,  which  is  employed  to  hold  back  the  flaps 
while  the  bone  is  being  sawn  off. 

6.  A  hook  or  hoe-like  instrument  of  metal,  hard 
mbl>er,  or  horn,  to  hoM  back  mas.ses  of  flesh  or  any- 
thing obstructing  the  view  while  operating  on  deep- 
seated  organs. 

2.  (Fire-arms.)    A  device  by  which  the  metallic 


rig.  4281. 


Cartridge-  Retractor. 
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Fig.  4282. 


Retractor 


cartiiilgi-  -  cases    employed   in   brecch-lo.iding   guns 
are  withdrawn  alter  tiring.      A  lug  or  prong  rests 
behind    the   flange  of   the 
cartridge     and    withdraws 
the  spent  shell   when  the 
breech  is  opened.     In  Fig. 
4282,   the    positive  move- 
ment  of  the   notched  ex- 
tractor-plate    loosens    the 
shell    from    the    bore,   and 
after  passing  a  certain  point 
a  spring  conies  into  play, 
and  gives  a  sudden  impulse 
to  the  shell,  which  throws 
it  clear  of  the  fire-arm. 
Re-trench'meut    (Fortijication.)    a.  A  traverse 
or  defense  against  Hanking  fire  in  a  covered  way  or 
other  portion  of  a  work  liable  to  be  enfiladed. 

b.  A  breastwork  and  ditch  behind  another  defen- 
sive work. 

c.  An  interior  rampart  or  defensible  line  to  which 
a  girrison  may  retreat  to  prolong  a  defense. 

Re-tTO-ver'sion-iu'stru-ment.  (Surgery.)  An 
instrument  lor  lectifying  an  entire  or  partial  inver- 
sion of  the  womb. 

Sinis's  uterine  repo-sitor  consists  of  a  short  metallic 
sounder,  rotatable  on  a  long  shaft,  through  which 
runs  a  rod,  by  means  of  which  the  sounder  may  be 
fixed  at  any  angle  after  introduction  in  utero,  and 
the  uterus  restored  to  its  normal  position. 

Ret'ting,  Rot'ting,  Rat'ing.  (Fiber.)  Steep- 
ing III'  W.ix  or  lifiup,  for  the  purpose  of  loosening  the 
fiber  from  tlie  boon  and  woody  portion  by  the  soften- 
ing of  the  gummy  portion  which  binds  "them. 

Flax,  after  the  removal  of  the  bolls  and  seed  by  rippb'n^,  is 
bound  in  sheaves  and  immersed  in  water,  the  alieaves  beinK 
p.icked  loosely  and  re.sting  on  their  butts.  They  are  covered 
with  sods,  grass  side  down,  or  by  straw  and  poles.  The  water 
should  be  soft  and  in  gentle  motion.  Fermentation  softens  the 
gum.  which  binds  the  fibers  and  loosens  the  hare  from  the  bark 
and  boon. 

The  process  having  continued  till  the  fibers  part  from 
the^oo't  (the  pith  or  infernal  woody  portion),  the  bunches 
are  raised,  drained  for  twenty-four  hours,  and  then  spread 
on  the  grass  to  dry  and  get  wet  alternately  ;  the  showers, 
sun,  and  air  completing  the  preparation  of  the  fiber  for 
the  mechanical  treatment,  —  the  brake  and 
the  scutcher.     This  exposure  to  weather     ■  — r' 

is  termei  ^rassiii^.  , 

The  time  occupied  in  retting  is  from  six     ■  ■ 

to  twenty  days,  according  to  tempeniture.     y  ^ 

Dnv  rettirtg  is  accomplished  by  expos  ng  the  Hax  stjilks 
to  the  weather,  without  steeping,  the  sun,  showers,  and 
air  rotting  the  woody  portion  and  washing  away  the  mu- 
cilage. 

Schenck's  retting  apparatus,  1851,  consists  of  circular 
Tats,  in  which  the  flax  is  placed,  being  kept  down  by  a 
weight  while  it  is  swelled  by  water  maintained  at  a  heat  of 
90^  by  the  introduction  of  steam  Passing  to  the  acetous 
fermentation,  the  mucilage  is  rendered  perfectly  soluble 
and  is  run  off,  the  flax  being  then  removed  and  dried.  The  pro- 
cess takes  about  sixty  hours.  The  flax  is  exposed  to  the  air 
upon  frames  or  dried  by  steam  heat. 

Bower's  retting  process  { English )  consists  in  alternately  steep- 
ing and  rolling  the  stalks,  so  as  to  soften  and  press  out  the 
mucilage  by  the  alternate  process 

Caustic  ammonia,  or  other  salt,  is  added  to  the  rain  water,  in 
which  the  plant  is  steeped.  (Ammonia,  1  pound  :  water,  at  90** 
to  120°,  1.50  pounds.)    The  process  takes  about  thirty  hours 

Another  process  consists  in  the  repeated  application  of  an 
alkaline  solution  in  a  vessel  exhausted  of  air.  This  is  said  to 
take  but  a  few  hours.     Heat  is  probably  applied. 

The  process  with  hemp  is  .lubstantially  similar  to  the  wateiv 
retting  of  flax 

The  stalks  in  bundles  are  steeped  in  running  streams  until 
the  cellular  portion  is  rotting,  the  gummy  so  much  softened 
as  to  wash  away,  and  the  woody  so  far  loosened  as  to  readily  fall 
away  from  the  fiber  when  the  stalk  is  dried  and  operated  upon 
by  the  brake. 

Re-turn '-flue  Boil'er.  (Steam-engine.)  A 
steam-boiler  iu  which  the  heated  gases  return 
tlirough  a  flue  in  the  water  space,  after  passing 
thiough  a  direct  flue,  or  alongside  of  the  boiler.  See 
SrEA.\l-BOILEU. 


Re-tum'-valve.  A  valve  which  opens  to  allow 
reflux  of  a  fluid  under  certain  conditions.  In  some 
cases  it  is  merely  an  overflow-valve  which  allow  s  ex- 
cess of  liquid  to  return  to  a  reservoir. 

Re-veal'.  (Carpentry  and  Masonru.)  The  verti- 
cal retuni  or  side  of  an  aperture,  chimney,  doorway, 
or  window. 

In  a  chimney  it  is  equivalent  to  the  jamb,  or, 
when  beveleil,  the  coning. 

In  windows  tlie  reveal  is  the  outside-return,  or  the 
space  between  the  window-frame  and  the  exteriorarri-s. 

Re-verTjer-a-to'iy-fur'nace.  (Mctallurgi/.)  H 
furnace  in  which  ore,  metal,  or  other  material  is  ex- 
posed to  the  action  of  flame,  but  not  to  the  contact 
of  burning  fuel. 

The  flame  passes  over  a  bridge  and  then  downward 
upon   the  material, 

which  is  spread  up-  Fig.  4283. 

on  the  hearth. 

Seneca  credits 
Democritus  with  the 
invention  of  the  re-  (r 
verberatory-furnace. 

The  revei'beratory 
is  a  very  usual  form 
of  furnace,  and  is 
used  in  the  treat- 
ment of  many  met- 
als. See  list  under. 
FuRNACE.s;    also 

PUDDLING-FUR- 

NACE. 

Fig.  4283  is  a  re- 
verberatory,  with 
water-chambers 
around  the  fire-box  and  in  the  fire-bridge. 

In  Fig.  4284,  air  is  heated  by  contact  w'ith  the 
walls  and  introduced  into  the  metal  chamber  in  con- 
verging currents  the  full  width  of  the  throat. 

Fig    4284. 


ReverberaloTy,  with  Water-Boshes, 


Reverberatory  with  Air-Ducts. 


The  reverberatory-funiace  for  copper  has  a  fur- 
nace-chamber, hearth,  two  tuyeres,  and  two  cisterns, 
into  which  the  molten  results  of  the  process  are  dis- 
charged. 

The  .tole  of  the  chamber  is  covered  with  a  composition  of  clay 
and  pounded  charcoal, and  thecharge  of  black  copper  laid  upon 
it.  The  furnace  is  filled  with  wood  and  lighted,  and  when  the 
metal  is  melted,  a  blast  from  the  two  tuveres  r  *  is  matle  to 
spread  over  the  surface  of  the  metal  in  chamber  A,  oxidizing 
the  sulphur,  lead,  and  iron.  The  slags  are  raked  off  l\v  the 
door  D  Red  scoriae  are  formed  containing  suboxide  of  cop- 
per, which  affects  the  malleability  of  the  resulting  meUil. 
The  operator  withdraw.s  a  small  quantity  of  metal  from  lime 
to  time,  and  tests  it  under  the  hammer  to  judge  of  ita  condi- 
tion. 

The  metal  is  flowed  from  the  hearth  to  the  cisterns  B  B,  and 
water  thrown  on  the  surface,  producing  a  congealed  scale  of  red 
metal  This  Is  removed,  and  the  process  rej^eated  until  the 
metal  is  all  reduced  to  the  form  of  blistered  scales  or  platen.  See 
Calcinino-purnace,  Fig.  1023;  Copper-furmace,  page  618. 

Re-verse'.  The  back  of  a  coin  ;  in  contradis- 
tinction to  the  obverse,  or  face. 
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REVERSING-COUNTERSHAFT. 


Fig.  4285. 


Severberatory  Copper  Furnace. 

Re-verae'-valve. 

Fig.  4286. 


Reversible  Filter. 


R  e- verse  d' 
Arch.  An  arch 
with  its  convexity 
downward.  An  in- 
vcrtcd  aveh. 

Re- verse  d  ' 
Curve.  (Uail- 
way  Eiiquuiering.) 
When  a  curved  part 
of  the  track,  in- 
stead of  terminating 
in  a  tangent,  joins 
another  curving  in 
an  opposite  direc- 
tion, tile  two  are 
said  to  form  a  re- 
versed curve. 

Re-verse  d' 
O-gee'.    (Architcc- 
litre.)      Tlie     cyma 
rcvcrsa,    a   molding 
composed     of     two 
circular    arcs,     the 
upper    convex    and 
the    lower    concave 
to  the  surface  from 
which  it  projects. 
{Steam-engine.)     A  valve  in 
a   steam-boiler    opening 
inward   to   the  pressure 
of  the  atmosphere  when 
there  is  a  negative  press- 
ure   in    the    boiler.     A 
vacuum-valve. 

Re-vers'i-ble    Pil'- 
ter.    One  through  which 
the   fluid    may   flow   in 
either  direction.    In 
thatshown,  the  filter- 
ing material  is  inclosed' 
in   a  porous   cylinder, 
and  between   two   dia 
pliragms  in  the  chamber. 
Valves  ceif  have  their 
seatsin  these  diaphragms 
and  open  in  reverse  direc- 


tions ;  either  may  act  as 
the  inlet  or  outlet,  according  to  the  way  the  water 
flows. 
Re-vers'i-ble  Lock.  A  lock  which  may  be  ap- 
plied to  a  door  hinged 
to  the  jamb  of  either 
side,  or  opening  either 
inward  or  outward. 
This  involves  turning 
the  latch-bolt  over,  so 
that  its  beveled  edge 
may  slide  freely  over 
the  catch,  without  re- 
quiring the  knob  to  be 
turned  in  order  to  close 
the  door. 

In  Mallory,  Wheeler, 
&Co.'slork  (Fig.  4287), 
this  is  eff'ected  by  sim- 
ply pulling  the  bolt 
forward  until  it  clears 
the  notch  in  the  rim, 
MalloTy, Wheelrr,  If  Co. U  Reversible  s,nA  turning  it  half 
■^'*-  round. 

Re-vers'i-ble  Mouth-bit  (Menage.)  A  bit 
having  a  rule  joint ;  when  in  one  position  it  works  the 
same  as  the  Pelham,  while,  if  reversed,  it  becomes  a 
BtitiVmouth  bit. 


Fig.  4288, 


Re-vers'i-ble  Plow.  (Agriculture.)  A  plow 
whose  cutting  apparatus  is  capable  of  being  revei-sed, 
to  throw  the  furrow  slice  in  either  dii'ectiou,  as  re- 
quired.    See  Side-hill  Plow. 

Re-vers'i-ble  Seat.  One  for  railway-cars,  so  as 
to  be  laid  over  on  either  side, 
according  to  the  direction  in 
which  the  car  is  traveling. 
In  Fig.  4288,  the  head-rest  is 
liadded,  and  traverses  the 
seat-back,  so  as  to  be  drawn 
upward  from  either  side. 

Fig.  4289  has  a  hinged 
back,  is  reversible  on  its 
frame,  and  has  hooks  and 
fle.\ible  side-straps  for  sup- 
porting the  arms  of  the  sitter. 

Re-vers'ing.  (Engrav- 
ing.)  Obliterating  engraved 
lines  on  plate  by  means  of 
blows  of  a  bare  hammer  on 
the  engraved  plate,  W'hose  back 
rests  on  a  sheet-lead  covering 
to  the  anvil.  The  reaction  of  the  lead  causes  it  to 
rise  in  ridges  corresponding  to  the  eugiaved  lines, 

Fig.  4289 


Reversible  Car-Seat. 


Reversible  and  Reclining  Seat. 


and  to  drive  the  thin  plate  liefore  it,  filling  up  the 
cuts  in  the  face  of  the  plate,  and  making  a  corre- 
sponding concavity  in  the  back. 

Re-vers'ing-coun'ter-shaft.  (Machinei-ii.)  One 
which  may  be  rotated  either  way  for  changing  the 
direction  of  motion  in  the  machine  driven  by  it. 
One  of  the  pulleys  a  b,  which  are  loose  on  the  shaft, 
carries  a  straight  and  the  other  a  crossed  belt  pass- 
Fig.  4290. 


Reversing'  Countershaft, 

ing  through  the  forks  c  d;  nn  moving  the  lever  e  to 
the  right  or  left,  either  belt  may  be  transferred  to 
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the  fast  iiulley/,  causing  it  and  the  countershaft  on 
which  it  iy  keyed  to  turn  in  either  direction, 

Re-vers'ing-gear.  (Steam.)  The  apparatus  for 
reversing  tlie  motion  of  a  marine  or  locomotive  en- 
gine, hy  changing  the  time  of  action  of  the  sHde- 
valve  ;  the  eccentric  being  in  advance  of  the  crank 
for  the  forward  motion  will,  if  turned  to  an  eiiual 
distance  beljind  the  crank,  produce  a  backward  mo- 
tion. 

Re-vers'ing-han'dle.  (Steam-engine.)  A  lever 
which  oiierates  the  valve  so  as  to  reverse  the  action 
of  the  steam.     A  revcrshuj -lever. 

In  locomotives,  the  lever  of  the  link-motion  con- 
trols the  valve  entirely,  both  tor  forward  and  revers- 
ing motions  and  for  throttling. 

In  marine  engines,  the  reversing  movement  is  by 
means  of  a  wheel  and  worm  acting  upon  a  rack. 

Re-vers'ing-mo'tion.  An  appliance  by  which 
the  motion  of  the  engi?ie  is  changed  from  the  direct 
to  the  reverse^  as  in  the  case  of  a  crank  which  is 
caused  to  turn  in  a  direction  contrary  to  its  former 
motion,  or  the  driving-wheels  of  a  locomotive  to 
rotate  backwardly. 

The  action  of  the  steam  is  reversed  before  the  pis- 
ton has  completed  a  given  stroke,  so  that  the  ]iarts 
which  receive  motion  therefrom  return  on  their  for- 
mer motion,  or  hack^  so  to  speak. 

The  reversing-apparatus  of  the  locomotive,  where 
it  is  most  used,  is  the  Link-motion  (which  see). 

Another  common  form  is  the  eccentric -rod,  whose 
gab-hook  is  attached  to  one  or  the  other  of  the  wrists 
on  an  arm  keyed  to  the  rock-shaft. 

Re-vert'ing-draft.  In  steam-boilers,  when  the 
current  of  hot  air  and  smoke  returns  backward  on  a 
course  parallel  to  its  former  one.  In  contradistinc- 
tion to  a  direct^  wheel,  or  split  draft. 

Re -vet' men  t.  1.  (Fortification,)  A  facing  to 
a  wall  or  bank,  as  of  a  scarp  or  parapet. 

The  material  depends  upon  the  character  of  the 
work,  whether  permanent  or  field  works.  In  the 
former  the  revetment  is  usually  of  masonry ;  in  the 
latter  it  may  be  of  sods,  gabions,  timber,  hurdles, 
rails,  or  stones. 

KfnV  revetment  is  carried  up  the  scarp,  exterior  slope,  and  su- 
perior dnpe.    See  Parapet. 

A  demi-revetinent  is  when  a  portion  only  of  the  rampart  is 
revetted. 

A  recian^itlar  revetment  is  one  in  which  the  vertical  walls 
have  an  equal  thickness  throu;;hout. 

A  lenninfi  revetment  hiis  a  wall  of  even  thickness,  sloping  to- 
ward ttie  b.ink. 

A  slnping  revetment  is  thicker  at  the  base,  the  back  Tertical. 

A  coitnttr-sloinng  rtvetment  hua  a  sloping  back  and  vertical 
face. 

A  hollow  revetment  has  a  vaulted  or  defensive  gallery  in  the 
rear 

A  counter-arched  revetment  is  similar  to  the  hollow,  having  a 
gallery  with  embrasures  or  tonp-holes. 

2.  (Civil  Engineeriiuj.)  A  retaining  or  breast  wall 
at  the  foot  or  on  the  face  of  a  slope.  See  Retaining- 
WALL ;  Ri:kakt-\vall  ;  Dike;  Sea-wall. 

Re-vise'.  (Printlnrj.)  The  second  proof  sub- 
mitted to  the  author,  in  order  that  he  may  examine 
whether  the  correetions  have  been  made. 

The  first  proof  is  for  the  office  reader. 

The  second,  or  clean  proof,  for  the  author. 

The  revise,  for  the  author. 

Re-volv'er.  1.  (JVcapon.)  A  fire-arm  having 
a  revolving  barrel  or  breech  cylinder,  so  as  to  dis- 
charge  several  loads  in  quick  succession  without 
being  reloaded.  In  some  pistols  the  barrel  has  a 
phirality  of  bores,  in  which  the  charges  are  inserted 
and  from  which  they  are  fired  ;  more  commonly,  as 
in  Colt's,  the  weapon  has  a  cylinder  at  the  base  of 
the  barrel,  containing  several  chambers,  generally 
six,  in  which  the  loads  are  placed,  and  all  are  fired 


through  the  single  tube  which  constitutes  the  bar- 
rel ;  in  all  the  rotation  is  caused  by  devices  actuated 
by  the  lock  mechanism. 

The  principle  is  not  new,  but  it  was  first  made  a 
practical  success  by  the  late  Colonel  Sanmel  Colt. 

Colt's  revolving  pistol  is  shown  in  section  at  D,  and  the  cyl- 
inder and  revolving  mechanism  detached  at  E.  In  general 
construction  it  closely  resembles  the  ritie.  The  barrel  c  is  of 
steel  aud  rifled.  It  has  a  socket  beneath  for  receiving  the  ram- 
mer d  with  its  lever  d'  and  fixtures,  and  a  longitudinal  socket 
and  transverse  slot  to  receive  and  secure  the  cylinder-pin  e. 

The  cylinder  /  is  of  eteel,  and  has  five  or  six  chambers,  of  the 
same  size  as  the  barrel,  or  a  very  little  larger,  bored  through  it 
nearly  to  the  rear  end,  leaving  a  sufficient  thickness  of  metal  to 
insure  against  bursting.  Behind  and  entering  each  chamber  a 
cavity  is  made,  at  the  ba*e  of  which  is  a  screw-threaded  orifice, 
entering  the  cylinder,  into  which  a  cone  is  screwed. 

In  another  hole  bored  axially  through  the  cylinder,  the  pin 
on  which  it  turns  passes,  one  end  entering  a  cavity  in  the  base 
of  the  lock-frame,  and  the  other  a  socket  in  the  enlarged  por- 
tion beneath  the  barrel,  where  it  is  Pecurud  by  a  key. 

On  the  base  of  the  cylinder/is  a  ratchet  having  aa  many 
teeth,  five  or  six,  as  the  chamber  has  barrels.  The  teeth  are 
so  arranged  that  when  the  hammer  is  at  full  cock,  a  chamber 
is  directly  in  line  with  the  barrel.  On  the  surface  of  the  cylin- 
der are  cut  as  many  small  slots  as  there  are  chambers.  That 
which  happen.'*  to  be  lowest  at  the  time  is  entered  by  a  bolt 
which  is  moved  by  the  action  of  the  lock,  and  is  pressed  into 
the  slot  by  a  spring,  so  that  while  in  this  position  the  cylinder 
is  immovable. 

The  lock-frame  is  directly  in  rear  of  the  cylinder,  and  con- 
tains the  firing  mechanism. 

The  sear  and  trigger  are  in  one  piece,  as  are  also  the  hammer 
and  tumbler  g,  upon  which  the  main-spring  acts  directly.  On 
the  fiice  of  the  tumbler  is  a  pawl  or  hand  h,  which  successively 
engages  each  of  the  teeth  on  the  rear  of  the  cylinder ;  and  the 
tumbler  has  also  a  projecting  pin  which  at  the  proper  time  en- 
gages the  bolt  that  locks  the  cylinder,  lifting  it  out  of  the  slot 
and  allowing  the  cylinder  to  rotate  under  the  action  of  the 
hand.  When  the  pin  no  longer  acts  upon  the  bolt,  it  is  forced 
by  the  spring  into  the  next  notch  which  presents  itself. 
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The  operation  is  as  follows :  The  chambers  having  been 
loaded  by  inserting  a  cartridge  successively  in  each  and  forcing 
it  home  by  the  rammer  and  its  lever,  and  capping  each  cone, 
the  hammer,  supposed  to  be  resting  on  one  of  the  cones,  is 
drawn  back  ;  this  causes  the  pin  on  the  tumbler  to  disengage  the 
bolt  from  the  lowermost  plot  in  the  cylinder,  and  tlie  hand  en- 
gages a  tooth  and  rotates  the  cylinder  '  f,  or  i  ,,  of  a  revolution  ; 
on  arriving  at  full  cock  the  pin  is  disengaged  from  the  bolt, 
which  then  falls  into  the  next  slot  and  locks  the  cylinder;  the 
weapon  may  then  be  discharged  by  pulling  the  trigger. 

In  those  pistols  which  are  designed  for  firing  metallic  car- 
tridges, the  cartridge  is  inserted  at  the  base  of  the  cylinder,  the 
case  being  afterward  pushed  out  by  a  device  analogous  to  the 
rammer  just  described. 

Fig.  4292  shows  a  group  of  Colt's  revolvers. 
jty  the  revolver  musket  for  infantry. 
^,  a  revolving  rifle  for  sporting. 
C,  a  revolver-carbine. 
d,  a  ]iistol. 

€,  a  i^istol  mounted  on  a  supplementary  stock  for 
shooting  from  the  shoulder. 

Colonel  Colt  obtained  his  first  patent  in  1835,  but  his  weapon 
was  not  perfected  until  1845  On  visiting  England,  he  under- 
took to  investigate  the  origin  of  repeating  fire-arms,  and  the  re- 
sult of  his  researches  was  that  arms  similar  in  principle  to  his 
own  revolver  had  been  invented  four  centuries  before. 

In  the  Tower  of  London  he  was  shown  a  match-lock  gun,  dating 
back  to  the  fifteenth  century,  and  closely  resembling,  in  the 
principle  of  its  construction,  the  revolver  of  the  present  day. 
It  has  a  revolving  breech  with  four  chambers,  mounted  on  an 
axis  fixed  parallel  to  the  barrel,  and  on  that  axis  it  may  be 
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tQm<Nl  round,  to  bring  any  one  of  the  foor  loaded  chambers  in 
Buccession  in  a  line  with  the  barrel,  to  be  discharged  through 
it.  There  are  notches  in  a  flange  at  the  fore  end  of  the  revolv- 
ing brtrech  to  receive  the  end  of  a  spring,  which  is  fixed  to  the 
slock  of  the  gun,  for  the  purpose  of  locking  the  breech  when  a 
chamber  is  brought  round  into  the  proper  position.  The  ham- 
mer i^  split  at  the  end,  so  as  to  clasp  a  match,  and  to  carry  its 
ignited  end  down  to  the  priming  powder,  when  the  trigger  is 
pulled.  Each  chamber  is  provided  with  a  priming-pan  that  is 
covered  by  a  swing  lid,  and.  before  firing,  the  lid  is  pushed  aside 
by  the  finger,  to  expose  the  priming  powder  to  the  action  of  the 
lighted  match.  In  the  lower  armory  was  a  specimen  of  a  re- 
peating fire-arm  of  a  more  recent  date,  though  still  very  ancient, 
and  presenting  considerable  improvement  on  the  preceding  one. 
IthiLs  six  chambers  in  the  rotating  breech,  and  is  furnished 
with  a  b;irytes  lock  and  one  priming-pan,  to  fire  all  the  cham- 
bers. The  priming-pan  is  fitted  with  a  sliding  cover,  and  a  ver- 
tical wheel  with  a  serrated  edge  projects  into  it,  nearly  in  contact 
with  the  powder  in  the  pan.  To  this  wheel  a  rapid  motion  is 
given  by  means  of  a  trigger-spring,  acting  upon  a  lever  attached 
to  the  axis  of  the  wheel,  and  the  teeth  of  the  wheel  strike  against 
the  barytes,  which  is  brought  down,  previously  to  firing,  into 
contact  with  it,  and  the  sparks  tlius  emitted  set  fire  to  the 
powler  in  the  priming-pan,  and  discharge  the  piece.  In  this 
instance,  also,  the  breech  is  rotated  by  hand. 

In  Smith  and  Wesson's  revolver  (Fig.  4293),  the 
Fig.  4293. 


Smith  and  Wesson''s  Revoiver, 


cylinder  is  rotated  in  the  usual  ■way  by  a  click  oper- 
ated by  the  hammer  in  cocking  and  firing. 

The  cylinder  is  connected  with  the  barrel,  which  is  pivoted 
to  the  lower  metallic  part  of  the  stock,  so  that  by  setting  the 
hammer  at  half  cock,  raising  a  spring-catch  a,  and  depressing 
the  muzzle,  the  bottom  of  the  cylinder  is  turned  up  to  receive 
the  metallic  cartridges.  When  the  muzzle  end  of  the  barrel  is 
thrown  upward,  the  spring-catch  reengages  in  the  back  plate, 
and  the  pistol  may  be  fired. 

Fig,  4294  shows  six  revolvers  which  are  interest- 
ing in  the  history  of  that  tire-arm. 

a  is  a  matchlock  of  the  fifteenth  century,  in  the  Museum  of 
the  Tower  of  London.  It  has  a  revolving  breech  with  four  cham- 
bers, which  rotates  on  an  arbor  parallel  to  the  barrel.  The 
chamber  is  turned  by  hand. 

6  is  an  arquebuse,  with  six  chambers,  each  of  which  carries  ita 
own  pan  for  priming  powder.  A  movable  plate  covers  the  pow- 
der-pans and  exposes  them  serially  to  the  match  as  a  given 
chamber  comes  in  line  with  the  barrel.  This  is  an  Oriental 
piece,  and  was  given  to  Mr.  Forsyth  by  Lord  William  Bentwicb, 
the  governor-general  of  India. 

e  is  an  arquebuse,  in  the  Tower  of  London,  with  six  chambers 
in  a  revolving  breech,  and  a  flint  lock.  This  has  a  sliding  plate 
over  the  powder-pan.     The  turning  of  the  breech  is  automatic. 

d  is  the  arm  of  John  Dafts,  of  London,  and  has  six  chambers. 

e  is  Etisha  Collier's  arm.  patented  in  the  United  States  in 
1818.  The  charge-cylinder  has  five  chambers,  and  is  turned  by 
hand.  The  cylinder  is  held  between  two  plates,  of  which  the 
lower  presses  the  cylinder  toward  the  barrel,  and  the  upper 
plate  closes  the  chambers.  The  rod  serving  to  charge  the 
chambers  is  placed  in  the  stock.  The  hammer  carries  a  maga- 
zine of  priming  placed  in  the  stock.  This  gun  is  No.  12f50  of  the 
collection  in  the  Museum  of  "  St  Thomas  d'Aquin,''  in  France, 
where  also  are  several  other  ancient  arms  with  revolving-cham- 
bered breeches. 

/  is  s  revolving-chamber  flint-lock  pistoI^  at  Woolwich. 

Thev  are  thus  described  in  Turgan'e  "  Etudes  sur  lArtillerie 
Moder'ne,'-  Paris,  1867.  The  cylinders  are  all  revolved  by  hand, 
and  not  by  special  mechanism.  Three  are  with  matches,  and 
were  made  In  the  beginning  of  the  seventeenth  century.  One 
(No.  1251)  is  a  small  flint-lock  hunting  arquebuse:  the  cylinder 
has  eight  chambers  The  vent  is  closed  by  a  sliding  cover ;  a 
spring  with  a  hook  stops  the  cyUnder  at  the  time  It  is  in  line 
with  the  barrel. 

1252  (of  the  same  collection)  Is  an  arquebuse  with  a  match  ; 
the  cylinder  has  five  chambers,  and  turns  upon  an  axis  parallel 
with  the  barrel.     It  has  a  pan  for  each  barrel. 

1253  is  a  five-charge  match  arquebuse ,  having  but  one  pan ,  of 
which  vou  renew  the  primins  at  each  shot. 

1264  is  a  German  musket  of  the  middle  of  the  seventeenth  cen- 
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Revolvers  (Jrom  the  Fl/leenth  Century  to  1818). 

tury.  It  has  a  wheel-Iork.  It  has  three  chambers,  and  turns 
OD  an  axis  panillel  witli  the  barrel. 

12oj  is  a  five-chauibcreU  French  flint-lock  gun  of  the  eigh- 
teenth century. 

1256  is  a  gun  of  the  same  date,  with  six  chambers. 

2.  {Htisbaiidnj.)  A  hay  or  .stubble  rake  whose  liead 
has  two  sets  of  teeth  projecting  from  opposite  sides 
ill  the  same  plane.  The  set  in  advance  having  col- 
lected a  loi^d,  the  rake  is  tipped,  making  half  a  revo- 
lution, ilischarging  the  load  and  bringing  the  other 
set  of  teeth  into  action.     See  Fig.  245-4,  page  1082. 

Re-volv'ing.  Having  a  motion  in  an  orbit,  as 
that  of  a  planet  around  the  .sun  ;  the  cylinder  of  a 
revolving -cylinder  steam-engine  around  the  shaft  ; 
the  jo^/t?tc^^/;/tcc/of  thesun-and-planet  motion  around 
the  sun-wheel. 

The  terms  rotary  and  revolvincf  should  not  be  con- 
founded, as  they  are  needed  in  their  specihc  senses. 

Rotation  on  an  axis,  as  a  carriage- wheel,  a  sun- 
wheel. 

Revolution,  as  cited  above. 

Re-volv'ing-boil'er.   {Paper -tnaking.)  A  boiler 
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Revolv  ing-  Brush. 


for  paper-stock  or  pulp,  rotating  on  trunnions,  so  aa 
to  agitate  the  contents  and  expose  the  stock  fully  to 
the  hot-water,   steam,   chemicals,   etc.      See  PuLP- 

DOILKU  ;    PULI'-DIGESTCR,  etc, 

Re-volv'ing-brush.  A  mechanically  rotated 
brush  for  the  hair  or  for  sweeping.  The  example  is 
intended  for  barbers'  use  ;  the  frame  has  a  curved 
portion  resting  against  the  person  of  the  operator, 
and  an  elastic 

loop       passing  Fig.  4296. 

around  his 
neck,  and  is 
turned  by  a 
hand-crank  and 
spur-gears. 

Re-volv'- 
ing-car.  One 
which  rolls  as  it 
travels.  In  the 
example,  a  cy- 
lindrical recep- 
tacle is  attached 
to  an  axle  sup-  Revolving- Car. 

ported      in     a 

frame  by  two  wheels,  which  run  loosely  on  the  axle 
to  allow  them  to  turn  more  easily.  Each  frame 
has  a  tongue,  and  two  or  more  cars  can  be  attached 
to  each  other. 

Re-volv'ing-cyl'in-der  Steam-en'gine.  One 
whose  cylinder  is  mounted  on  trunnions  and  is 
caused  to  rotate  by  the  reciprocation  of  the  piston, 
in  contradistinction  to  the  rotary  engine,  in  which 
the  pistons  rotate  on  an  axis  within  a  steam  drum. 

The  sectional  view  (Fig.  4297)  exhibits  an  engine  of  this  class, 
having  a  fly-wheel 

A  with  two  cylin-  Fig.  4297. 

ders  D  D  rigidly 
attached  to  it  and 
placed  oppoBi  to 
each  other  in  a 
radial  line.  These 
cylinders  have  a 
common  piston- 
rod,  which  is  at- 
tached at  its  cen- 
ter to  a  crank-pin 
in  such  a  manner 
that  every  fctoIu- 
tion  of  the  fly- 
wheel A  caused  by 
the  action  of  the 
steam  in  the  cylin- 
ders produces  two 
revolutions  of  the 
crank. 

The  stationary 
disk-valve  /,  with 
porta  li  d'  and 
grooves  /  y,  and 
pipes  or  channels 
r  c' ,  control  the 
admission  and  ex- 
haust of  steam. 

In  Scott  and  Mor- 
ton's steam-engino 
(Fig.  429S),  the  cyl- 
inder a  is  mounted 
on  trunnions  c  d, 
and  the  piston-rod 
b  is  connected  to  a 
wrist-pin  on  the  fly- 
wheel/". The  trunnion  c  is  journaled  eccentrically  in  the 
hub  of  the  fly-wheel,  so  that  each  revolves  independently 
on  its  own  axis.  Previous  to  starting  thceuginc,  the  piston 
is  placed  at  half-stroke  on  one  ^ide  of  the  fly-wheel  center. 
Steam  is  admitted  to  and  exhausted  from  the  cj  linder 
through  ports  In  the  trunnion  d.     e  is  the  steam-chest. 

The  valve  motion  is  controlled  by  the  lever  g,  by 
which  the  engine  is  started  or  reversed,  and  by  moving 
it  back  or  forth  on  the  arc  h  the  lap  of  the  valve  is 
changed. 

In  Kipp's  revolving-engines  the  exterior  cylinder,  to 
which  a  belt  may  be  directly  applied,  it  being  surrounded  by  a 
laeglng  for  that  purpose,  is  caused  to  rotate  by  the  reciprocation 
of  two  pistons  with  duplicate  heads  in  cylinders  whose  axes  are 
at  right  angles  to  each  other.    The  piston-head^  a  a'  are  coa- 
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nected,  as  are  also  6  h',  by  the  pieces  r  e  e'  c'.    Yokes  ff  ft'  con-  I  admitted  through  thcTalve  /"to  the  central  space  g*,  which  serves 


nect  these  wi  th  a  crank  e  on  the  main  shaft  of  the  trunk.  Steam  is 
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Kipp^s  Revolving-Enghu  {Fersptctive  View). 


asastwun-chest.  Thearrangement  of  theporU^is  phownat ».  The 
drum  is  mounted  on  trunnions,  through  oneof  whirh  the  steam 
enters,  the  other  eerring  to  exhaust  through  one  of  the  hollofi 

Fig.  4300. 


Sipp's  Kevoiving-Ensin€  iiecliuiis). 

pillars  <■  into  the  f«»d-wnter  heater  /  ;  an  eccentric  on  the  main 
shnft  nl=o  operates  the  fif^i-water  pump 

In  Fie-  4;^"^!,  the  drum  T  rotates  in  hearintr*,  the  s^e^m  pasn- 
ine  in  and  out  at  the  respective  trunnions  The  cyJiTider»  n^cW- 
late  Id  bearings  in  the  heads  of  the  drum,  and  revolTc  irith  it. 
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Revolving-Cylinder  Steam-Engine. 

The  reoiprocating  pistons  are  connected  by  cranks  to  planetary 
gears  H  H  which  mutually  and  severally  engage  a  fixed  sun- 
wheel  /  on  the  central  axis.  Power  is  transmitted  by  a  belt 
on  the  drum. 

Re-volv'ing-fur'nace.     The 

Briii'kTuT  it'Vdlviiig-rmiiace,  lor  clilo- 
riilizing,  iU'.siilijliuriziii,<:,  and  roasting 
ores  is  sliown  in  Kigs.  4302,  4303,  and 
4304.  It  is  designed  lor  roa.sting  ores 
with  salt,  and  is  a  liorizontal  cylinder, 
i-.onstrncted  of  boiler-plate  iron  and 
lined  with  fiie-brick.  It  is  12  feet  long 
and  6  feet  in  diameter,  supported  on 
rollers,  on  which  it  is  rotated  by  gear- 
ing. One  enil  of  tlie  cylinder  com- 
nmnicates  with  a  Iniek  fireplace,  while 
the  opposite  end  is  let  into  the  .stack 
so  that  the  Hanie  from  the  fireplace 
passes  through  the  interior  of  the  cyl- 
inder. Within  the  cylinder  there  is  an  iron  dia- 
phragmorpartitiou  protected  by  fire-proof  material  and 

Fig.  4302. 


running    longitu-  fig  4303. 

dinally  through 
the  greater  part 
of  its  length.  It 
is  made  in  sec- 
tions, which  are 
held  in  grooves 
that  are  ioimed 
in  the  tubular 
ribs,  which  have 
open  ends  extend- 
ing outward  be- 
yond the  side  of 
the  cylinder,  per- 
mitting the  pas- 
sage of  air.  When 
tlie  several  sec- 
tions are  in  place, 
the  entire  parti- 
tion or  diaphragm  has  the  form  of  a  rhomb,  whose 
ends  aie  obtuse  angles.  It  is  placed  at  an  angle  of 
10' or  15°  with  the  longitudinal  axis  of  the  cylinder, 
so  that  as  the  cylinder  containing  the  charge  is  re- 
volved, the  diaphragm  causes  a  continuous  pa.ssing 
and  repassing  of  the  material  Ironi  one  end  to  the 
other,  thereby  mixing  the  wliole  mass.  A  door  for 
charging  and  discharging  the  ore  is  placed  on  the 
surface  of  the  cylinder  opposite  the  partition.  The 
outsi<ie  of  the  cylinder  has  flanges  which  rest  on  the 
rollers,  and  a  toothed  rib,  with  which 
the  jiinion  is  placed  in  gear,  causing  the 


Bri  chner  Roa^lins-Funiac. 
( Transverse  Section). 


'////■■■      I'll"        '-     I'll 
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Bruchner^s  Revolving-Furnace  (Longitudinal  Section). 


whole  to  revolve.  The  fireplace  and  fire-fine  are  of 
brick  or  stone,  with  funnels  large  enough  for  the 
ends  of  the  cylinder,  which  may  fit  into  their  places 
easily  and  revolve.  Between  the  end  of  the  cylin- 
der and  the  stack  there  is  a  dnst-chaniber,  in  which 
the  fine  material  that  is  carried  through  with  the 
draft  may  have  an  opportunity  of  settling.  The 
charge  of  ore  for  the  cylinder  consists  of  3,000  to 
4,000  pounds,  with  from  6  to  10  per  cent  of  salt. 
The  cylinder  revolves  slowly,  mak- 
ing only  one  or  two  revidutions  ]ier 
minute;  it  consumes  about  three 
quarters  of  a  cord  of  wood  per  day  ; 
the  chloridation  is  said  to  be  very 
thoroughly  effected.  See  also  IJo.xsT- 
ING-FURN.\CF.  ;  SILVER  PUdCIiss  ; 
Df.SULPHURIZINT.-  FtTRNACK  ;      SlL- 

VEit-MH.i,  :  Shaft-fitrnace. 

Re- volv'ing -grate.  1.  One 
which  exposes  dillerent  portions  in 
turn  to  the  feed-opening  and  to  the 
greater  fire  heat,  so  as  to  coke  the  coals 
and  then  gradually  bring  them  to  the 
point  where  the  fire  is  more  urgent. 
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REVOLVING-SUN. 


2.  An  ore-roasting  furnace  with  a  horizontal  re- 
volving-hearth.     See  ROASTIXG-FURNACE. 

Re-volv'ing-ham'mer.  A  hammer  revolving 
with  a  shaft. 

In  Fig.  4305,  the  apparatus  consista  of  an  armature  revolved 

by    a    crank    which 
Fig.  4305.  carries  two  hammers, 

woose  haudleSjhiugeii 
respectively  upon 
axes  at  the  ends  of 
the  armature,  may 
fold  back  upon  the 
armature  and  upon 
opposite  sides  there- 
of in  such  manner 
that  the  hammers 
will  rest  upon  sup- 
ports attached  to  said 
armature  lyiug  with- 
in or  nearly  within 
the  orbit  of  the  axis 
to  which  the  handles 
are  secured,  and  the 
circle  described  by 
the  armature.  A 
rim  or  guard  of  un- 
evjual  but  proper  curvature,  which  lies  in  the  orbit  of  revolu- 
tion of  the  armature,  prevents  the  hammer  from  being  thrown 
from  its  support  by  centrifugal  force  until  it  shall  have  passed 
beyond  a  plane  projected  vertically  through  the  axis  of  the 
armature. 

Re-volv'ing-har^row.  One  wliich  rotates  in  a 
plane  parallel  to  the  earth's  surface,  to  assist  the 
(iiagging  action  of  the  teeth.  In  Fig.  4^306,  the 
beams  that  hold  the  teeth  are  attaoheil  at  their  inner 
ends  to  a  hexagonal  central  hub  of  iron,  provided 
vith  mortises  in  each  of  the  six  sides.  iSee  also 
Harkow. 

Re-volv'ing-light.  One  character  of  light  as 
displayed  from  a  lighthouse.    It  is  one  of  the  forms 

Fig.  4306. 


Revolving' Hammer. 


utes,  as  may  be  required,  a  Fig.  4307. 

light  gradually  increafing  to 
fuU  strength,  and  then  de- 
creasing to  total  darkness. 

The     ijttermittent     has 
steady  light  for  a  short  time, 
and  a  sudden  echpse,  forming 
a  dark  interval. 

The  fiashing  is  a  revolving 
light  in  which  the  light  is 
always  visible,  but  alternates 
in  power,  the  light  rising 
and  sinking  at  intervals  of 
five  seconds.     See  Ligeit. 

The  reflectors  are  attached 
to  a  square  retiec tor- frame, 
having  an  upright  central 
shaft  on  which  the  apparatus 
turns.  This  is  supported  by  a 
socket  below  and  a  bridge- 
piece  above.  It  is  rotated  by  clock-work  and  gearing.  When 
the  light  is  alternate  red  and  ivhiie,  the  lamp  chimneys  of  the 
lights  on  the  respective  sides  are  of  red  and  white  glass  When 
two  white  lights  alternate  with  one  red,  or  vice  versa,  the  frame 
is  triangular  or  hexagonal,  and  the  lights  on  the  respective 
sides  are  suitably  arranged  for  the  sequence  of  colors. 

Re-volv'ing-ov'en.    One  having  pans  which  re- 
Tolve  on  a  horizontal  axis,  or  a  horizontal  hearth  on 
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of  interrupted  lights  ;  the  others  are  termed  inter- 
mittcnt  and  flashing.  Each  of  the  three  is  dis- 
tinguished from  theflxed,  whose  beams  are  constant. 
The  fixed,  revolving,  intermittent,  and  flashing  are 
each  capable  of  variation  as  to  color  and  number;  in 
the  latter  respect  as  single  and  double. 

The  characteristics  nbove  cited  are  variously  combined,  as, 
Tfvolvins  whitf.  r^volvinz  red  and  it'hile,  revn'vins  red  and  two 
w/iius,  dotifj'e  fixfJ,  double  revolving  white,  etc.,  etc. 

The  revolTinj;  light  is  produced  by  the  resolution  of  a  frame 
with  three  or  four  sides.  harinR  reflectors  of  a  larger  size  than 
those  used  for  a  fixed  light,  ^ouped  on  each  side  with  their 
axes  parallel.     The  revolution  exhibits  once  in  one  or  two  min- 


The  object  is  to  pass  the  bread  once 
around  within  the  time  required 
for  baking,  taking  ott'  a  batch 
of  loaves  and  putting  on  a  batch 
of  dough  at  each  portion  of  a 
revolution.     See  Oven. 

Re-volv'ing-pan  Mill.  A  mill  for  grinding 
mortar,  etc.  The  pan  a  is  caused  to  rotate  hy  a 
pinion  on  the  shaft  of  the  pulley  b,  which  engages 
a  circular  gear  on  the  bottom  of  the  pan.  Its  rota- 
tion causes  the  rollers  c  c',  jounialed  in  bearings  in 
the  uprights  of  the  frame,  to  revolve  and  comminute 

^j-,_^  the  material  beneath,  which  is 

-^^yy-^^^^^^^^i^l  directed  toward  them  hy  eun-ed 
—^^^^"^^  scrapers. 

Re-volv'ing-press.  One 
form  of  baling-press,  in  which, 
as  the  box  revolves,  screws  act- 
ing in  stationary  nuts  actuate 
the   followers   in  the  box,   ap- 


proaching or  withdrawing  them  according   to   the 
direction  of  rotation  of  the  box. 

The  press  has  usually  but  a  single  screw,  one 
example  of  which  is  shown  under  Baling-I'KEss 
(which  see). 

In  the  present  example,  the  box  rotates  on  a  vertical  axis,  and 
h.is  two  follower*  attached  to  the  ends  of  screws,  one  right  and 
the  other  left,  which  screws  pass  through  fixed  nuts,  one  at  the 
top  and  the  other  at  the  bottom  of  the  frame,  so  that,  as  the 
box  is  rotated  the  followers  turn  the  screws  and  are  thereby 
made  to  advance  toward  or  recede  from  each  other. 

Re-volv'ing-Bun.     A  pyrotechnic  device,  con- 
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Fig.  4309.  sisting    of    a    wheel 

upon  whose  peripliery 
rockets  of  different 
styles  are  fi.\ed,  and 
which  coninnmicate 
by  conduits,  so  that 
T,  one  is  lighted  in  suc- 
cession alter  another. 
Re-volv'ing- 
tow'er.  The  revolv- 
ing tower  or  turret, 
for  offensive  or  de- 
fensive operations, 
was  the  work  of  Tlieo- 
dore  R.  Timby,  of 
Saratoga,  N.  Y.  The 
idea  was  conceived 
and  a  model  made  in 
1841,  caveated  in 
1843,  and  it  was  pat- 
ented to  him  in  1862. 
The  original  model 
had  a  base,  revolving- 
tower,  and  central 
lookout,  and  the 
specification  of  1843 
involved  the  use  of 
steam-powerfor  revo- 
lution and  for  pro- 
pulsion of  the  Heat- 
ing structuie.  Tlie 
revolving-turret  is  a 
feature  in  the  nioni- 
Revoivin^-R'Ms.  tors,    both    as     con- 

structed by  Captain 
Ericsson  and  his  successors,  and  also  by  Captain 
Coles  of  the  British  navy,  who  devised  a  modified 
form  of  turret.  Some  notice  has  been  taken  of  the 
subject  under  AuMoit-FLAriNG  ;  Gun-bdat  ;  Iron- 
clad (which  see).     See  also  Tower  ;  Turret. 

The  atl vantages  claimed  for  the  turret  over  the  broadside  are, 

1.  Steidiness  of  carriage  ainid.ship3. 

2.  Hight  above  water. 

3.  Greater  facility  of  training  and  increased  field  of  fire. 

4.  Protection  to  gunners,  as  the  port  can  be  turned  out  of 
fire. 

5  Rapidity  of  fire,  as  the  gun  may  be  kept  trained  while  the 
embrasure  is  turned  out  of  tire. 

6.  That  it  admits  of  greater  weight  of  metal  being  thrown 
on  one  side. 

7.  Advantage  of  position,  as  the  gun  can  be  pointed  in  any 
direction  without  regard  to  the  lay  of  the  vessel. 

8  Allows  a  minimum  port-hole  without  interference  with 
range 

Rhe'o-cord.  An  instrument  for  measuring  elec- 
tro-magnetic resistances.  Poggendortt"s  (Fig.  4310) 
is  well  adapted  for  small  resistances. 

Two  platinum  wires  a  b  are  stretched  on  a  board 
and  held  between  clamps  cc'  dd'  at  either  end.  To 
the  ends  d  d'  are  attached  silken  strings  passing  over 

Fig.  4310. 


pulleys  and  carrying  weights,  which  keep  the  wires 
tense.  The  wires  are  insulated  from  the  elam]is  and 
pass  through  a  box  «  filled  with  mercury,  wliich 
slides  on  the  wires  and  carries  a  vernier.  When  the 
damps  c  c'  are  connected  with  the  poles  of  a  battery, 
the  current  from  c  passes  through  the  wire  to  the 
box  e,  where  it  is  transferred  bj'  the  mercury  to  the 
other  wire  and  conducted  to  the  other  pole  of  the 


battery.  The  distance  which  the  current  has  to 
traverse  along  the  wires  is  greater  or  less,  according 
as  the  box  c  is  caused  to  approach  or  recede  from  c  d, 
and  is  measured  on  the  scale  /  by  an  index  attached 
to  the  box. 

The  resistance  of  the  whole  length  of  the  wires  a  h  having 
been  determined,  that  of  each  division  of  the  scale  is  deduced, 
and  one  of  these  divisions  may  t>e  employed  as  a  unit  for  calcu- 
lating resistances  either  by  the  differential  or  substitution 
methods. 

A  simple  arrangement  for  measuring  greater  resistances  con- 
sists of  a  u  umber  of  short  metjiUic  bars  placed  at  equal  distances 
apart  on  a  board,  in  such  a  way  that  their  ends  may  be  con- 
nected by  the  insertion  of  brass  plugs  between  them.  Each  bar 
is  attached  to  one  terminal  of  a  German  silver  coil  of  definite 
re.*istance.  When  the  plugs  are  all  inserted,  a  current  will  pa.s8 
directly  through  the  series  of  plat4?s  ;  but  when  any  one  or  more 
is  left  out,  the  circuit  is  compelled  to  pass  through  the  resistance 
coil  or  coils  connected  to  the  bar  or  bars  thus  left  out  of  the 
short  circuit.  The  sum  of  their  resistances  gives  the  total  re- 
sis  t.auce. 

A  modified  arrangement  on  the  same  principle  is  employed 
for  measuring  very  great  resistances.  Half  of  each  coil  is  in  all 
instances  wound  iu  a  direction  opposite  to  the  other,  to  neutral- 
ize the  iuduction  of  the  coil  upon  itself. 

Rhe-om'e-ter.  {Electricity.)  A  term  first  pro- 
posed by  Peclet  to  designate  an  instrument  to  meas- 
ure the  force  of  an  electric  current.  See  Electrom- 
eter ;  Galvanometer. 

Rhe-o-mo'tor.  {Electricity.)  Any  apparatus 
wliich  originates  an  electric  current,  whether  it  lie 
a  magneto-electric  current  or  a  voltaic  battery,  a 
thermo-electric  battery,  or  any  other  source  what- 
ever of  an  electric  current. 

Rhe'o-phore.  {Electricity.)  A  term  employed 
by  Ampere  to  designate  the  connecting  wire  of  a 
galvanic  apparatus  as  being  the  carrier  or  transmit- 
ter of  the  current. 

Rhe'o-scope.  (Electricity.)  An  instrument  for 
detecting  an  electric  current.     See  Electroscope. 

Rhe'o-stat.  (Elcctro-maynctism.)  An  instru- 
ment for  regulating  or  adjusting  a  circuit  so  that 
any  recjuired  degi-ee  of  force  may  be  maintained. 

Wheatstone's  rheostat  (Fig.  4311)  consists  of  two 
cylinders,  one  of  brass  and  the  other  of  non-conduct- 
ing material  so  arranged  that  a  copper  wire  can  be 


Fig.  4311. 


Rheostat. 

wound  from  one  to  the  other  by  turning  a  shiftable 
handle.  The  surface  of  the  non-conducting  cylinder 
has  a  screw-thread  by  which  the  successive  convolu- 
tions of  wire  are  isolated.  Being  introduced  into  a 
circuit,  the  wire  is  wound  on  or  off  the  threaded 
cylinder  by  which  the  resistance  is  determined,  the 
brass  cylinder  being  so  large  that  its  resistance  is 
not  considered.     In  the  upper  figure,  the  current  is 
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shown  as  traversing  a  galvanometer  a,  the  rheostat  | 
6,  and  the  conductor  c,  the  resistance  of  which  is  to 
be  measured.  The  whole  wire  being  wound  on  the 
brass  cylinder,  the  deflection  of  the  galvanometer  is 
noted,  the  conductor  c  is  withdrawn  from  the  cir- 
cuit, and  the  ends  de  directly  connected  ;  the  amount 
of  wire  on  the  non-conducting  cylinder  when  the 
galvanometer  indicates  an  equal  deflection,  shows 
the  strength  of  the  resistance  c. 

Rhe'o-tome.  {E  ectricity.)  An  instrument  which 
periodically  interruiits  a  current.  —  Fakaday. 

Rhe'o-trope.  {Eleciricitij.)  An  instrument  which 
periodically  inverts  a  current.  —  Fakaday. 

Rhi'no-plas'tic  Knife.  One  for  performing  the 
Ta<;liacotian  operation  for  artificial  nose.  See  ue.\t 
article. 

Rhi'no-plas'tic  Pin.  A  pin  used  in  securing  an 
artificial  to  the  natural  base  or  remains  of  the  nose. 

The  operation  for  the  restor.xtion  of  the  nose  was 
introduced  by  Caspar  Tagliacozzi  at  Bononia,  about 
15o3.  He  cites  successes  of  former  operations  in  in- 
grafting noses,  ears,  lips,  etc.  Tagliacozzi  obtained 
the  piece  for  the  replacement  by  dis.section  from  the 
shouliler  or  arm  of  the  patient,  or  a  piece  from  some 
obhging  person  who  was  willing  to  be  tied  to  the 
patient  for  a  few  weeks  till  the  graft  united,  and 
might  be  severed  from  the  original  proprietor. 

Liston  introduced  the  plan  of  cutting  the  piece 
from  the  forehea<l  of  the  noseless.  This  plan  had 
been  previously  practiced  among  the  Koumas  of  In- 
dia, among  whom  the  loss  of  the  nose  was  inflicted 
as  a  penalty  for  various  crimes.  The  brutal  punish- 
ments or  revenges  of  Europe,  a  few  centuries  since, 
included  various  mutilations,  pruning  off  the  salient 
members,  especially  those  of  the  Iread,  and  sometimes, 
as  in  the  case  of  Abelard,  organs  whose  loss  no  skill 
could  remedy,  and  whose  imitation  would  be  but  an 


The  "  Notary's  Nose,"  by  E.  About,  is  an  amusing  account 
of  the  operation  for  grafting  an  artificial  nose  upon  the  face  of 
a  man,  M.  L'Ambert,  who  is  related  to  have  had  his  fine  Ro- 
man nose  cut  off  in  a  duel  with  a  Turk.  A  vagabond  cat  hav- 
ing eaten  the  amputated  orgin,  the  patient  is  reduced  to  a 
choice  between  the  East  Indian  and  Italian  methods.  The 
former  consists  in  cutting  a  triangular  piece  out  of  the  skin  of 
the  forehead,  the  apex  at  the  bottom,  at  which  point  the  portion 
retains  its  attachment  to  the  brow.  The  flap  is  then  turned 
down  and  twisted  half  round,  so  as  to  bring  the  epidermis  out- 
side, and  its  edges  are  sewed  to  the  corresponding  outline  of  the 
wound.  The  Italian  method  is  to  cut  the  flap  from  the  arm,  to 
which  it  is  left  attached  at  one  point  to  keep  up  a  vital  circula- 
tion ;  the  piece  is  sewed  to  the  outline  of  the  vvound,  and  the 
arm  is  bound  to  the  head  till  the  junction  is  perfected. 

M.  L'Ambert  selected  an  .\uvergnat  water-carrier,  who  con- 
sentel  to  allow  the  flap  to  be  cut  from  his  arm,  which  was 
bound  to  the  head  of  the  patient,  and  so  they  were  united  for 
a  month.  The  interest  turns  upon  the  quarrels  of  the  ligatured 
parties  and  a  supposed  connection  of  the  new  nose  with  the 
bodily  conditions  of  the  discharged  water-carrier,  even  after  the 
separation  of  the  parties.  The  lout  becomes  dissipated, and  the 
nose  is  red  and  swollen  ;  sick,  and  the  nose  becomes  thin ,  pale, 
and  attenuated  ;  he  enters  a  looking-glass  factory  and  absorbs 
so  much  mercury  that  the  notary's  gold  spectacles  become  rotten 
at  the  bridge  by  amalgamation  ;  he  catches  a  terrible  cold,  and 
"  talking  through  his  nose,"  as  the  phrase  is,  has  a  horrible 
Auvergnat  brogue  ;  finally,  the  man  loses  his  arm  by  entangle- 
ment in  some  machinery,  and  the  notary's  nose  drops  off. 

Rbi'uo-scope.  An  instrument  for  examining 
the  posterior  nares, — the  rear  portion  of  the  nostrils. 
A  mirror,  4  to  J  inch  diameter,  on  a  stem  about  5 
inches  long,  is  introduced  into  the  mouth.  On  the 
top  of  this  miiTor  is  a  retractor,  to  hold  back  the 
palate,  in  order  to  obtain  an  uninterrupted  view. 
Light  is  thrown  in  by  means  of  a  reflector,  as  used 
in  laryngoscopy.     See  Laryngoscope. 

Rho'dings.  (Nautical.)  The  brass  boxes  for 
the  journals  of  the  pump-break. 

Rho'di-um.  Eipuvalent,  52.2;  symbol,  Eo.; 
specific  gravity,  12.1 ;  nearly  infusible.    It  is  a  white, 


lustrous,  hard,  brittle  metal,  not  acted  on  by  acids 
when  i)ure,  and  is  used  for  the  tips  of  gold  pens. 

Rhumb.  One  of  the  points  on  a  compass-card. 
The  circle  of  3tJ0'  is  divided  into  32  points  or  rhumbs, 
each  interval  comprehending  an  angle  of  11°  15'. 
These  are  divided  into  half  and  quarter  points.  See 
Maiiinrp.'s  Compass. 

Rhus'ma.  (Leather-manufacture.)  A  mixture 
of  caustic  lime  and  orpiment  or  tersulphide  of  arse- 
nic, used  in  depilatiou  or  unhairing  of  hides. 

Warington,  finding  that  the  arsenic  was  ineffec- 
tive, and  that  tlie  sulphide  of  calcium  was  the  active 
agent,  substituted  the  latter,  per  se,  and  found  it 
effective  in  from  24  to  36  hours  in  softening  the 
epidermis  and  loo.sening  the  hair. 

Rhy-sim'e-ter.  An  instrument  invented  by  Mr. 
A.  E.  Fletcher  for  measuring  the  velocity  of  fluids 
or  the  speed  of  ships.  It  is  on  the  princi]ile  of  the 
Lind  Anemometer  (Fig.  205,  page  99),  and  of  Pilot's 
Tube  (Fig.  661).  It  presents  the  open  end  of  a  tube 
to  the  impact  of  the  current,  which  raises  a  column 
of  mercury  in  a  graduated  tube. 

Rib.  A  bent  timber  or  metallic  bar  forming  a 
principal  piece  in  a  frame  or  structure,  as  — 

1.  (Sliipu;righting.)  One  of  the  curved  side  tim- 
bers of  a  ship  or  boat,  to  which  the  wooden  plank- 
ing and  the  interior  sheathing  is  trenailed  or  pinned. 
So  called  from  their  resemblance  in  form  and  oh.ject 
to  the  ribs  of  the  human  body,  which  are  articulated 
in  the  spine  and  inclose  the  thoracic  cavity. 

In  wooden  vessels  of  considerable  size,  timber  of 
the  required  dimensions  and  form  cannot  be  pro- 
cured to  make  a  rib  of  one  piece,  so  it  is  made  in 
sections  scarfed  together.  Tliese  are  known  as  the 
first,  second,  and  third  futtocks,  and  terminate  in  the 
top-timber.  In  iron  vessels,  a  bar  of  the  proper  size 
is  bent  into  the  required  form. 

2.  (Carpentry.)  a.  A  timber  arch  to  support  a 
plastered  ceiling. 

b.  A  projecting  or  tracery  molding  on  a  vaulted 
ceiling. 

c.  A  curved  member  of  an  arch  center. 

The  rib  of  a  bridge  or  roof  may  be  of  iron  or  wood, 
having  an  arched  form  and  springing  from  abut- 
ments. The  rib  of  a 
centering  is  of  wood, 
and  forms  a  ]iart  of 
a  frame  whose  con- 
struction depends 
upon  the  span  and 
expected  weight. 

Bui/t  ribs,  con- 
structed on  the  meth- 
od devised  by  Phili- 
bert  de  I'Orme,  are 
made  of  several  lay- 
ers of  planks  set  on 
edge,  breaking  joint, 
and  connected  by  bolts.  The  figures  exhibit  a  side 
elevation  and  plan,  and  an  elevation  of  a  rib  con- 
structed of  straight-edged  planks. 

Laminated  ribs  are  made  of  layers  of  plank  laid 
flatwise  and  bolted  together.  See  Arched  Bea.m, 
Plate  III.     See  also  Roof,  Plate  LI  I. 

Various  other  names  have  been  given,  as  — 


Built  Ribs. 


Decorating  rib. 
Diagonal  rib. 
Intermediate  rib. 
Nerve. 


Ridge-rib. 

Round  rib. 

Transverse  rib  (cross-springer). 

Wall-rib. 


3.  (Bookbinding.)  One  of  the  ridges  on  the  back 
of  a  book  which  serve  for  covering  the  tapes  and  for 
ornament. 

4.  (Machinery.)  An  angle-plate  cast  betw»en  two 
other  plates,  to  brace  and  strengthen  them  ;  as  be- 
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RIBBON-LOOM. 


tween  tlie  sole  and  wall-plate  of  a  bracket.     See 

BllACKET. 

5.  (Mining.)  A  jiillar  of  coal  left  as  a  support  for 
the  roof  of  a  mine. 

6.  Out'  of  the  extension  rods  on  which  the  cover 
of  an  umbrella  or  |mmsol  is  stretched.  They  are 
made  of  whulelione,  steel,  or  cane. 

Ri-ba-do'qmn.  {Weapon,)  A  cross-bow  for 
throwiii'^  l;n';^e  darts. 

Rib'band.  {Shiphitilding.)  a.  A  longitudinal 
strip  of  tiiiibtT  following;  the  curvatures  of  the  ves- 
sel and  bolted  to  its  ribs  to  hold  them  in  position 
and  impart  stability  to  tbc  skeleton.  A  number  of 
these  are  fastened  at  ditferent  distances  from  the 
keel. 

h.  Square  timbers  of  the  slip  fastened  lengthways 
in  the  hilgeways,  to  prevent  the  timbers  of  the  cra- 
dle slipping  outward  during  launching. 

Rib'liand-Unes.  {Shipbuilding.)  Oblique  lon- 
gitudinal sections  of  tlie  hull. 

Rib' band-shore.  {Shipbuilding.)  A  stmt  to 
support  tbe  Irame  of  a  ship  while  building.  Their 
heads  rest  against  the  ribbands  and  their  bases  on 
the  slip  or  dork. 

Ribbed  Arch.  {Engineering.)  An  arch  con- 
sisting of  iron  or  timber  parallel  ribs  springing 
from  stone  abutments. 

Rib'bing-nail.  {Shi phuV. ding.)  A  nail  with  a 
large  round  head  with  rings. 

Rib'bon.  1.  {Fabric.)  A  narrow  fabric  used  for 
trimming. 

Ribbons  are  of  various  materials,  textures,  and 
qualities.  Among  these  are  the  following  :  chin6, 
ferrety  galloon^  love^  lustring  (lutestring),  ribbon  vet- 
vet,  sarsnetj  satin,  taffcty,  etc. 

The  ribbon  manufacture  is  lara:ely  carried  on  at  Coventry,  in 
Engljind,  anil  at  Saiut-Ktienne,  in  France.  A  great  number  of 
the  improvements  in  the  dirforent  branches  of  the  manufacture 
are  due  to  the  Swiss  and  Germans,  among  others  the  bar-loom, 
brought  from  Switzerland,  in  1756,  by  M  Flachat,  of  Saint- 
Chamond,  and  the  economical  processes  for  fining  velvet,  intro- 
duced in  1775,  by  Roland  de  la  Fiatiere. 

The  application  to  the  bar-loom  of  the  Jacquard  machine, 
and  of  the  various  improvements  derived  from  it,  have  re-^ulted 
in  the  production  of  an  admirable  working  instrument,  ^Yith 
■which  a  skilled  workman  is  able  to  make  everything,  from  sim- 
ple taffetas  to  elaborate  portraits.  The  ornaments  vary  con- 
fiiderably  in  style  and  arrangement.  Sometimes  these  are 
purely  fanciful  compositions,  —  Byzantine,  Indian,  Oriental, 
Chinese  ;  at  otliers,  of  birds  and  animals,  more  or  !e-s  ap- 
proaching nature.  The  commone:it  ornaments,  and  generally 
the  most  successful,  are  borrowed  from  flowers.  Buds,  corn- 
ear.s,  —  fruits  even',  —  are  all  suitable  for  composition.  Birds, 
and  some  species  especially,  lend  themselves  very  readily  to 
the  fancy  of  the  designer,  but  quadrupeds  which  are  able  to 
find  suitable  place  in  an  ornament  are  rare. 

Whatever  may  he  the  nature  of  t!ie  design,  a  practical  appli- 
cation ia  given  to  it  by  the  card-setter,  who  transfers  it,  while 
enlarging  the  size,  to  a  checkered  sheet.  This  sheet  assists  the 
stamping-out  machine  to  prepare  tile  cardboard  sheets  for  the 
Jacquard  machine.  The  warps  are  made  under  careful  super- 
vision, and  the  threads  composing  them  consist  of  organzines 
thick  enough  to  support  the  strong  tension  necessary  to  the 
■weaving.  The  warping  requires  an  extreme  attention,  espe- 
cially in  the  case  of  ribbons  which  are  to  include  different  kinds 
of  web  and  different  colors  of  warp.  Each  warping-mill  is  com- 
posed of  a  ''  bank,"  a  frame  slightly  inclined  and  arched,  fixed, 
at  its  two  extremities,  into  a  wooden  frame.  It  bearsa  vari  ible 
number  of  bobbins,  among  which  are  divided  the  organzines 
destined  to  form  the  web.  Parallel  to  the  bank  is  placed  a  ver- 
tical divider,  on  which  each  warp  revolves  when  it  is  made  The 
•workwom m,  with  her  left  hand,  moves  a  crank,  which  trans- 
mits the  motion  to  the  divider,  and  with  her  right  hand  she 
guides  the  pussage  of  the  threads  between  the  glass  teeth  of  a 
kind  of  large  toothed  comb.  The  warp^  prepired  in  the  divider 
are  then  rolled  by  large  bobbins,  called  blocks,  belonging  tq  the 
master  weaver,  who  is  intrusted  with  themakingof  the  ribbon. 
The  thrnads  of  weft  are  not  twisted  and  doubled  like  the  org'vn- 
zines  of  the  w.arp,  hut  arc  more  or  lesi^  twisted,  according  to  the 
nature  of  the  tissue  desired  To  proiluce  plushes  in  various  de- 
signs, imitating  either  fur  or  the  feathers  nf  bird^,  especially  of 
the  peacock,  they  imprint  on  n  wurp  the  ornament  they  wish  to 
reproduce,  only  on  a  wider  scale,  and  weave  it  in  satin:  and 
bv  means  of  the  shortening  of  the  threads,  caused  by  weav- 
ing, the  figure  is  formed  more  or  less  exactly  as  the  imprint  was 


well  or  badly  calculated.  This  satin,  worked  with  thick  silk 
threads,  after  being  woven,  is  placed  in  the  hands  of  women, 
who  cut  every  length  of  the  threads  with  little  special  tools 
worked  with  the  hand.  The  plush  then  is  niised  or  left  flat  ac- 
cording to  the  nature  of  the  thread  employed,  and  the  close 
or  loose  texture  of  the  satin.  The  most  satisfactory  resulLt  are 
thus  obtained.  Among  charming  combinations  may  be  men- 
tioned one  rt-'prest-ntiug,  on  tafft-tas,  a  peacock  embroidered  in 
relief,  accompanied,  on  each  side  of  the  ribbon,  ■»ith  a  plush 
border,  happily  imitating  the  beautiful  iris  eyes  which  glitter 
at  the  end  of  the  peacock's  feathers.  A  large  quantity  of  rib- 
bons are  bordered  with  bands  of  imitation  fur. 

The  finishing  workshops,  common  to  all  the  manufacturers 
of  .Saint-Etienne,  give  the  last  figuring  to  the  different  kinds  of 
ribbons  which  are  to  receive  them.  Most  of  these  figures  are 
impressed  by  rolling;  thus  moire  is  obtained  by  passing  the 
stuff  between  cylinders  ranged  with  various  cuttings,  ^iitin, 
on  the  contrary,  between  smooth  cylinders,  the  action  of  whi<'h 
compresses  the  threads  of  the  warp,  and  gives  them  the  polish 
peculiar  to  this  beautiful  material.  In  some  special  cju=es,  the 
ribbons,  before  being  rolled,  are  passed  through  a  bath  of 
starch  or  gum.  A  rigid  inspection  of  the  completed  products, 
both  on  their  return  from  the  houses  of  the  workmen  and  be- 
fore their  sale  to  the  purchaser,  weeds  out  all  defective  pii-ces. 

Rilibons  for  hand-stamps  are  tapes  saturated  with 
an  oily  jiigment,  which  becomes  impressed  upon  an 
olijeet  when  the  stamp  is  brought  down  upon  the 
tw(i,  which  are  placed  in  contact  beneath  it.  It  is 
an  inky  ribbon,  and  is  used  as  a  substitute  for  ink- 
ing the  face  of  a  stamp. 

2.  {Fiber.)  A  continuous  strand  of  cotton  or  other 
fiber  in  a  loo.se,  untwisted  condition.     A  sliver. 

3.  {Caiycntry.)  A  long,  tliin  strip  of  wood  or  a 
series  of  such  strips  connecting  a  number  of  parts. 

4.  {Metal -vm-fcing.)  A  long,  thin  strip  of  metal, 
such  as  a  watch-spring  ;  a  thin  steel  band  for  a  belt 
or  an  endless  saw  ;  a  thin  band  of  magnesium  j'or 
burning  ;  a  thin  steel  strip  for  measuring,  resembling 
a  tape-line  in  its  size  and  functions. 

5.  {Nautical.)  The  painted  moldings  on  a  ship's 
side. 

Rib'bon-brake.  A  brake  having  a  band  which 
nearly  surrounds  the  wheel  whose  motion  is  to  be 

Fig.  4312. 


Kibbon- Brake. 

checked.  One  end  is  made  fast  and  the  other  is 
iittaehed  to  the  short  arm  of  a  bent  lever,  by  means 
of  which  it  m:iy  be  at  once  applied  to  the  greater 
part  of  the  periphery  of  tlie  wheel,  exerting  a  frio- 
I  tional  pressure  proportionate  to  the  force  applied  to 
I  the  lever. 

Rib'bon-loom.  Tbe  ribhon-loom  first  appeared 
fit  Dantzii;  in  1586,  nnd  the  inventor  is  saiil  to  hnve 
been  strani,ded  to  prevent  tlie  spread  of  what  woidd 
j  throw  so  many  mP(;hnnics  out  of  employment.  It 
I  was  prohibited  in  Holland  for  that  reason  in  1623. 
1  It  is  first  noticed  in  England  in  1674.  In  1780,  the 
I  mode  of  ornamentation  (watering)  by  pres.sing  be- 
I  tween  figured  steel  plates  was  adopted.     Steel  cylin- 
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Fig.  4314.  ders    were    after- 

ward substituted. 
See  Xaiikow- 
WARE  Loom. 

Rib'bou-map. 
A  niiip  |iriiitfd  on 
a  lon;^  strip  which 
winds  on  an  axis 
within  the  case. 

Rib'bon-saw. 
A  thin  and  nar- 
row endless  ban<l 
of  steel,  one  edge 
of  whieh  is  serrat- 
ed. Itis  stretched 
over  two  drums, 
such  a  distance 
apart  that  there 
is  a  certain  length 
of  straight  saw- 
Ribboii'Map.  h  and     bet  w  e  e  n 

them.  Motion  is 
communicated  to  one  of  these  drums,  which  causes 
the  band-saw  to  travel  with  it  by  friction.  Owing 
to  the  small  width  and  thickness  of  the  hand,  it  is 
capable  of  cutting  the  wood  to  almost  any  curve  re- 
quired.    See  Band-saw. 

Rib-vault 'ing.  {Architecture.)  Vaulting  hav- 
ing ribs  projecting  below  the  general  surfnce  of  the 
ceiling  to  strengthen  and  ornament  it.  When  the 
ribs  I'adiate  from  a  central  boss  or  pendant,  it  is 
Xernxi^iX  fan-raidtbi'j  ov  fon-traccry  vauHinfj. 

Rice-hull'er.  Rice  is  a  native  of  Asia,  in  whose 
warm  climates  it  has  been  grown  from  time  imme- 
morial. Its  introduction  into  Africa  and  America 
is  comparatively  recent. 

The  watered  rice-fields  of  "the  East"  (India)  are 
noticed  by  Aristobulus. 

Rice  was  introduced  into  Europe  by  the  Spanish 
Saracens.     The  samt*  is  true  of  cotton  and  .sugar. 

Roujh  rke,  as  it  is  termed  in  Amcrii-a,  or  padihf^ 
its  name  in  the  East  Indies,  has  an  outer  husk,  and 
a  thin  cuticle  which  adheres  to  the  pearly  grain 
with  great  tenacity. 
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Rice-Hulier. 


The  old  method  of  remov- 
ing the  hulls  of  rice  was  bv 
pounding  in  niortir.-.  Thfse 
were  made  of  pitch-pine  and 
held  about  a  bushel.  The 
work  was  performed  by  the 
slaves  of  South  Carolina  and 
Georgia  in  addition  to  the 
day's  work,  a  certain  amount 
of  huUing  being  performed  by 
each  before  regular  work  and 
after  it. 

Machinery  was  constructed 
by  Lucas,  about  1780  -  90, 
which  was  driven  by  tide- 
power.and  operated  irou-shod 
pestles  in  cist-iron  mortars  of 
the  capacity  of  five  bui^hels 
each.  Steam-power  was  sub- 
seqviently  introduced. 

Fig.  4.31y  is  an  example  of 
the  application  of  machinery 
to  the  pestle  and  mortar  hnll- 
er.  The  grain,  after  a  rough 
preliminary  grinding  between 
stoae.i,  U  pa^^ed  to  the  mor- 
tar, and  is  beaten  by  the 
ribbed  pestle  From  the  mor- 
tar it  passes  to  a  horizontal 
cylindrical  chamber  having 
wire  gauze  at  the  sides,  and 
containing  a  rotating  cylin- 
der with  corrugated  curved 
arm-!.  From  the  latter  the 
rif-e  parses  to  the  polishing- 
c}  Under. 

In  another  form  of  machine 
the  cuticle  is  removed  iu  a 


I  whitening-machine,  which  consists  of  a  stone  of  coarse  grit 
'  mountoil  likf  a  grhnlstuue  and  rotating  in  a  sheet-irou  casing, 
which  i.*  punched  full  of  huies,thcrougliD(.-!?yes  projecting  in  ward. 
The  ciusiug  is  lai-ge  enough  to  allow  a  space  of  about  oue  inch 
I  all  round  the  stone,  and  a  door  in  the  rasing  allows  the  rice  to 
'  be  placed  therein.     The  stone  is  rotated  about  25l>  revolutions 
per  minute,  and  a  slow  motion  is  allowed  to  the  ca.siog.     The 
roughness  of  the  stone  and  the  casitig  and  the  mutual  attrition 
of  the  grains  on  each  other,  together  with  the  heat  evolved, 
looseu  and  remove  the  cu- 
ticle, which  passes  out  as  a 
red    powJer   through    the 
holes  in  the  casing. 

Ewbauk's  rice-hulIer(Eng- 
lish  patent,  1819)  recites  the 
following  series  of  processes: 

1.  The  paddy  is  cleaned 
by  sifting  to  remove  dust 
and  dirt. 

2.  The  husks  are  rubbed 
off  between  millstones  set  at 

,'  a  suitable  distance  apart. 

I      3    The  grain  is  cleaned  oi 

I  its  husks  by  a  fanning-mill. 

I      4.     The    grain     is     tliea 

'  pounded  in  mortars  to  re- 
move the  red  skin. 

!      5.  It  is  placed  on  a  .=creen 

'  of  three  distinct  grades  of 
fineness.  -. 

I  a.  The  upper  screen  at-  CA' 
lows  all  to  pass  through  but  ^ 
the  unhuskcd  grains. 

b  The  second  screen  de- 
tains the  whole  rice. 

c.  The  third  screen  de- 
tains the  broken  grains, 
but  allows  the  dust  to  fall  liicc-HulUr. 

throigh. 

The  grains  unhusked  in  the  process  are  conducted  back  to  the 
mill. 

6.  The  whole  hulled  grains  are  taken  to  the  polishing  or 
whitening  machine,  which  consists  of  two  cylinders  placed  con- 
centrically. The  exterior  cylinder  is  stationary,  and  tlie  re- 
volving inner  cylinder  is  covered  with  sheepskin  having  the 
wool  on  and  placed  on  the  outside.  The 
action  of  tlie  wool,  the  inner  surface  of 
the  outer  casing,  and  the  attrition  of  the 
grains  on  each  otlier,  remove  the  remain- 
ing portions  of  the  cuticle  and  polish  the 
grain. 

\V'ilPon"s  rice-huller  (English  patent, 
June,  1827)  specifies  an  inclined  cylinder 
with  inwardly  projecting  spokes  and  a 
slow  rotation  and  an  axial  shaft  with  ra-  ' 
dialing  spoke?  and  a  rapid  rotation  The 
anus  of  the  shaft  occupy  the  spaces  inter- 
Fig.  4317. 
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Tcnins  between  those  of  the  cylinder  and  conversely     The  rice  i 
enters  ;it  top,  and  is  driven  around  in  t.ie  inclined  annul.tr 
space,  folluwiug  a  spiral  course  to  its  eventual  dlsciarj^e  at  the 
bottnni 

The  same  plan  has  been  adopted  of  late  years  in  the  United 
Stiitcs  in  lIoMiNY-M\c:n.Nes  (wiiich  see). 

In  yet  another  macaiue  wire  cards  ^tithin  a  wire  cylinder  are 
u.sed. 

In  one  sorting-machine  the  revolving  cylindrical  inclined 
wire  screen  has  sections  with  meshes  of  gmdually  increasing 
size.  This,  in  connection  witii  a  blast,  sort-s  the  matter  from 
the  huiler  into  five  kiuds, —  chn(f;  flour;  smalt  fragments  of 
less  than  half  a  grain;  mijt/tim^s  ;  gniin  less  than  prime, bat 
larger  than  small ;  primi^  unbroken  grains 

Fig.  431)  is  a  machine  which  has  a  cone  with  pins,  beneath 
which  is  a  frustum  with  elastic    scourers  within  a  roughened 
case  of  conformable  shapa.     The  rough  rice  is  ted  in  at  top,  and  i 
pas,scs  tile  grinding  and  abrading  surfaces.  t 

In  Fig.  4317,  tiie  rice  from  the  hopper  p:iSSOS  between  several 
pairs  of  rollers,  in  which  a  Hute.l  metallic  and  a  rubber-covered 
roller  are  placed  opposite  to  peel  the  rice,  which  passes  be- 
tween tliem.  Below  eacli  pair  is  a  suction  spout  H,  wliieh 
draws  the  hull  and  chalT  into  thechainber  /,  allo.ving  the  gi-uin 
to  descend  by  its  superior  gnivity.  J  is  the  fan  wnich  drartS 
the  chair  from  the  grain  t>,  the  spout  do. vn  which  the  grain 
descends.     JV  is  a  valve  for  regulating  the  draft. 

Rice-mill.  A  mill  I'ur  rciuoving  the  husk  of 
paiMy. 

Rice-pa'per.  A  kiml  of  paper  intioiluceil  into 
Eiighiiul  about  1S03  by  Dr.  Liviiig.stone,  ami  naini'il 
from  its  supposeJ  iiiatiiri.il.  It  was  uiuk'istood  to 
be  a  sort  of  ilrit'd  ptill>  ol  riue. 

It  is,  however,  iiiuile  of  tlie  pith  of  a  leguininons 
plant,  the  Araliu,  jtajii/ri/cm,  which  grows  wilil  in 
abundance  in  the  island  of  Formosa.  The  stem  is 
cut  into  lengths  of  8  or  10  inches,  and  the  ])ith 
pushed  out,  much  as  elders  are  cleared  of  pith. 
Tins  is  cut  into  a  continuous  spiral  ribbon,  about  4 
feet  long,  which  is  spread  out  and  flattened  into 
sheets. 

Rice-plant'er.    {Hushandnj.)     An  implement 
for  sowing  rice.     The  character  of  the  land  lenders 
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thereby  producing  an 
agitation  and  mutual 
frirtiou  of  the  parti- 
cles. 

Rice-scWer- 
{HuaJMiiulrii.)  A  drill 
for  planting  rice.  Fig. 
43*JU  shows  a  side  ele- 
vation and  a  top  view. 
The  seed-slides  in  the 
bottom  of  the  hopper 
are  worked  by  gearing 
from  the  main  axle, 
and  the  seed  drops 
down  the  conductor 
in  the  rear  of  the 
share,  which  opens 
tlie  furrow. 

Rick.  (Husband- 
ry.) A  structure  of 
hay  or  grain  slieaves, 
having  an  oblong  plan 
and  a  top  with  sloping 
sides  to  shed  rain.  A 
stuck  is  round  in  plan,  at  least  in  the  United  States. 

Rico-chef.  (Military.)  A  mode  of  tiring  with 
small  cliarges  and  small  elevation,  resulting  in  a 
bouuding  or  skipping  of  the  projectile.     In  tiling  at 

Fig.  4320. 


Rice  Pounder. 


Rice-Planter. 

necessary  a  somewh.at  ditrerpntarrangemonl  from  the 
grain-drill.  The  .seed  falls  through  the  tnbular 
standard  of  the  plow  and  is  scattered  by  a  deflect- 
ing board.  The  plow  is  followed  by  the  eoverer, 
which  consi.'its  of  a  plate  cast  with  seriations  or 
ribs  upon  its  lower  surface.  The  plow  is  concave 
on  its  lower  side,  and  is  adjustable  in  horizontal 
inclination. 

Rice-pound'ing  Ma-chine'.  A  jiestle  and 
mortar  for  rcniovnig  the  cuticle  from  rough  rice. 
The  pointed  elevations  witliin  the  mortars  prevent 
the  (lestles  from  crushing  the  particles  of  rice,  and 
also  cause  them  to  sinead  from  under  the  pestles. 


a  fortification,  sufficient  elevation  is  given 
to  just  clear  the  parapet,  so  that  the  ball 
mav  bound  along  the  terre-plein  or  ban- 
quette without  rising  far  above  its  level. 
It  is  used  with  effect  on  hard,  smooth 
ground  against  bodies  of  troops  or  such  obstacles  as 
abattis  ;  and  also  upon  water,  either  with  ronml  shot 
or  rille  lialls.  It  was  introduced  by  Vauban  at  the 
siecc  of  riiilipsburg,  in  1688. 

Ri'co-chet'-shot     (Gunnery.)     A  bounding  or 
leopiuH  shot,  lired  at  low  elevation  with  small  charge, 
Rid'dle.     A  sieve  with  coarse   meshes,  used  is 
pre[>ai'atory  separation,  as  :  — 

1.  The  riddle  of  a  grain-separator  which  removeii 
the  coarser  material,  such  as  broken  heads,  straw, 
etc.,  from  the  grain  ;  the  latter  is  afterward  separated 
from  tlie  chalf  liy  the  siccrs,  ahled  by  the  blast  ;  and 
subsw^uently   from   the   cheat   and   cockle    by   the 
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!>„/cen.    Increasing  fineness  of  meshes, — riddle,  sierc- 
scrccn. 

2.  The  coarse  iron  sieve  which  separates  cindere 
from  ashes,  the  larger  jiieces  of  ore  from  tlie  smaller, 
gravel  from  sand,  etc.     See  Sieve  ;  Siftek. 

3.  {Wire-working.)  A  board  with  sloping  pins 
which  lean  op|)Osite  ways,  and  between  which  wire 
is  drawn  in  a  somewhat  zigzag  course,  to  straighten 

it       (See  WlRE-STR.ilGHTENINU.) 

4.  (Founding.)  A  coarse  sieve  (half-inch  mesh), 
used  to  clean  and  mix  the  old  iloor-sand  of  the 
molding-shop. 

5.  (Hijdraulic  Engitieering.)    A  kind  of  weir  L 
in  rivi-rs. 

Rid'dlings.  (.Vctallurgy.)  The  middle  grade 
of  broken  oie  which  is  obtained  by  sifting.  The 
sizes  are,  hiockimjs,  riddliirgs,  and  fell.  The  hiock- 
ings  are  the  large  pieces  of  spar  and  ore  which  are 
pickeil  out.  The  riddlings  remain  in  the  sieve  ;  the 
fell  is  the  smallest,  and  falls  through. 

Ri'der.  1.  (Mining.)  Adepositof  ore  overlying 
the  principal  lode. 

2.  (Shipbuilding.)  a.  A  rib  within  the  inner 
sheathing,  bolted  through  the  latter  into  the  main 
ribs  and  planking,  for  the  purpose  of  .stiffening  the 
frame.  The  riders  extend  from  the  keelson  to  the 
orlop- beams. 

6.  A  second  tier  of  casks  in  a  hold. 

c.  A  rope  which  crosses  another  and  joins  it. 

Ridge.  1.  (Carpentry.)  The  upper  horizontal 
edge  or  comb  of  a  roof. 

2.  (For/if  efUion.)  The  highest  part  of  the  glacis 
procei-ding  from  the  interiorangle  of  the  covered  way. 

Ridge-beam.  (Gtrpcntry.)  A  beam  at  the 
upper  ends  of  the  rafters  beneath  the  ridge.  A 
eroini -plate. 

Ridge-drill.  (Agrieulture.)  One  adapted  to 
sow  seed  alojig  a  ridge  which  has  been  listed  up,  by 
baekin!»  up  one  furrow  against  another. 

Ridge-fillet.  1.  (Arehitccture.)  The  fillet  be- 
tween two  channels  of  a  pillar. 

2.   {fuiiiftiiig.)    The  runner  or  principal  channel. 

Ridge-hoe.  (Agrieulture.)  A  form  of  culti- 
vati):-  lor  tending  crops  in  drills. 

Ridge-plow.  (Agriculture.)  A  double  mold- 
board  plow,  used  in  throwing  land  into  ridges  for 
certain  kinds  of  crops. 

Ridge-rope.  (Xautieal.)  a.  A  rope  leading  from 
the  k^iighllu:rid  to  the  upper  part  of  the  boirsprit-cap, 
for  the  safetv  of  the  men  walking  out  upon  the  bow- 
sprit in  rough  weather. 

b.  The  center  rope  of  an  awning. 

e.  A  safety  line  extended  from  gun  to  gun  in  bad 
weather. 

Ridge-tile.  A  semicylindrical  tile  for  covering 
the  comb  of  a  roof.  It  is  12  inches  long,  10  wide, 
§  thick,  and  weighs  about  4i  pounds.  Sometimes 
called  a  rrest-tilc. 

Ridg'ing.  The  covering  of  the  ridge  of  a  build- 
ing by  ridge-tiles  of  a  .saddle  shape. 

Ridg'ing-plo'wr.      A  double   mold-board   plow, 
throwing     the     earth 
Fij  4321.  away  and  serving   to 

ridge  up  land  for  beet- 
root, potatoes,  or  oth- 
er plants  sown  on  the 
ridge,  and  for  ojiening 
water-furrows.  Tlie.se 
operations  are  sometimes  performed  by  a  single- 
breasted  plow,  which  has  to  go  up  and  down  the 
field  to  accomplish  the  same  work  which  tins  j)low 
effects  in  one  journey.  AVlien  used  for  setting  out 
land,  a  marker  is  attached  for  indicating  the  line  of 
the   ue.xt   furrow.     By   removing   the    breasts   and 


marker,  it  may  be  used  for  subsoiling ;  and  again, 
by  attaching  the  hoe-frame  and  cutters,  a  horse-hoe 
is  formed,  suitable  for  cleaning  land  between  rows 
of  plants  sown  either  on  the  ridge  or  flat.  By  attach- 
ing to  the  frame  of  the  subsoil  body  a  set  of  prongs 
and  a  share,  these  plows  are  adapted  for  digging 
potatoes. 

Fig.  4322 


Molding  or  Ridging  Plow. 


Fig.  4323. 
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Doub.e-mded  Riffler. 


Ridging-Ptow. 


Fig.  4322  shows  a  ridging-plow,  the  wings  of 
which  are  expanded  or  contracted  by  segmental 
racks  and  a  pinion. 

Rid'ing-bitts.  (Shipbuilding.)  Two  strong  up- 
right timbers  near  the  bows  of  a  sliip,  to  which  the 
cable  is  secured  ;  they  extend  through  two  decks, 
are  connected  by  a  cross  piece  and  braced  against 
the  strain  of  the  cable  by  horizontal  standards  bolted 
to  the  deck  beams. 

Rid'ing-part.  A  protuberance  on  the  inner  sur- 
face of  the  joint  part  of  a  scissors-blade  « liicli  forms 
the  touching  portion  back  of  the  rivet,  while  the 
cutting  portion  is  at  the  jioint  of  contact  of  the  edges 
as  they  move  past  each  other  in  closing. 

Riffle.  (Mctnllurgtj.)  An  in('lined  trough  or 
chute  down  which  auiiferous  .slimes  or  sand  is  con- 
ducted in  a  gentle  stream,  which  is  broken  by  occa- 
sional slats  or  by  depi-essions  containing  mercury, 
which  an-ests  the  gold.  See  Gold-w.\siiek  ;  also 
list  under  Met.\llukgv. 

Rif'fler.  A  file  with  a  side  so  convex  as  to  oper- 
ate in  shallow  depressions  ; 
used  by  sculptors,  carvers,  and 
gun-stockers.  They  are  made 
of  various  convexities  and  cur- 
vatures to  adapt  them  to  vary- 
ing surfaces. 

Rifflcrs  are  usually  made  of 
steel,  but  sometimes  of  wrougbt-iron  and  case-hard- 
ened, so  that  their  shape  may  be  modifieil  to  a  certain 
extent  by  bending  on  a  block  of  lead  with  a  mallet. 

Ri'fle.  1.  (Fire-arms.)  A  fire-ann  having  the 
bore  spirally  grooved,  so  as  to  impart  a  rotary  mo- 
tion to  the  bullet  and  cause  it  to  keep  one  point 
constantly  in  front  during  it.s  flight. 

Grooved-bored  small-arms  are  said  to  have  been 
in  use  as  fiir  back  as  149S  ;  these,  however,  do  not 
seem  to  have  been  rifled  in  the  proper  acceptation 
of  the  term,  the  grooves  being  straight  and  intended 
merely  to  jirevent  fouling  of  the  bore  and  facilitate 
cleaning.  The  grooves  were  made  spiral  by  Koster 
of  Birmingham.  England,  about  1620.  In  Berlin  is 
a  rifled  cannon  of  1664,  with  13  grooves,  and  one  iu 
JIunich  of  perhaps  equal  anti<iuity  has  8  grooves. 
The  French  Carabineers  had  rifled  arms  in  1692. 

Pere  Daniel,  who  wrote  in  1693,  mentions  rifling 
the  barrels  of  .small-arms,  and  the  practice  was  appar- 
ently well  known  at  that  time. 

Kifles  were  early  used  by  the  American  settlers  in 
their  conflicts  with  the  Indians  ;  and  their  first  suc- 
cessful employment  in  civilized  warfaie  is  .said  to  have 
been  by  the  colonists  in  the  war  of  the  Revolution. 

In  the  .\rtil!ery  Museum  at  Paris  is  a  l.irge  assortment  of  old 
rifles,  comprehending  a  gre.lt  diversity  of  grooves  and  twists. 
These  exhibit  straifrht  grooves  and  prooves  of  uniform  twist. 
In  some  the  twist  conmienees  near  the  breech  :  in  others,  at 
the  middle  of  the  barrel  or  tow.irtl  the  muzzle.  In  .«ome  speci- 
mens, the  grooves  make  from  \\  to  2  turns  in  the  length  of  the 
barrel ;  nearly  two  thirdi  tiave  an  even  number  of  grooves,  and 
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about  throe  fourths  upward  of  (5  groovop,  varyiuK  from  7  to  12. 
Nearly  scvt'ii  I'ii^hth^  havo  i^rooVL's  with  roiuiiU'J  I'dgcs.  Much 
the  greiitcT  part  of  the  remaiuilcr  have  triaiij;iihii-,  hut  a  few 
have  ro<'tant;ular  {grooves.  Xorit;  havi?  jiroovus  di-creat;ini^  in 
depth  from  the  hreccli  toward  the  iiinzxle.  This  species  of 
groove  was  introdueed  by  Taniisier,  in  lS4li,  but  is  now  (general 
anionjj:  the  shallow-i^rooved  arms  iiitendetl  for  disellarging  ex- 
panUiiij.'  liullots.  Tamisier  also  introduced  the  plan  of  iricreas- 
iug  the  twist  of  the  grooves  as  they  approached  the  muzzle. 

With  the  earlier  vilU^s  uiul  until  a  very  I'eoeiit  pe- 
riod, a  patch  was  generally  used  over  the  lial),  caus- 
ing it  to  lit  tightly  in  the  bore  and  tnke  hold  of  the 
grooves.  This  was  a  somewhat  precarious  method  ; 
and,  accordingly,  the  I)runswick  rifle,  one.  ol'  the 
latest  specially  adiipteil  for  tlie  round  l>al],  was  made 
with  but  two  grooves,  into  which  an  annular  rib  on 
the  ball  htted,  compelling  it  to  follow  these.  Lan- 
caster eti'ected  the  rotation  of  the  ball  by  making  it 
and  the.  bore  of  the  gun  slightly  elliptical  in  section. 

.To  this  succeeded  the  system  invented  by  Delvigne, 
and  improved  by  Thouvenet,  Tamisier,  and  Minio, 
in  whieii  an  elongated  bullet,  htting  loosely  in  the 
bore,  is  expanded,  so  as  to  till  tlu^  grooves.  This 
]iennitted  greater  rapidity  in  loading,  and  insured 
tlie  rotation  of  the  projectile.   See  BuLLirr,  page  401. 

Killing  is  now  generally  adopted  in  small-arms.  The 
number  of  grooves  is  usually  three.  They  are  made 
very  shallow,  and  gradually  diminish  in  de]pth  from 
the  breech  to  the  nuizzle.  The  Swiss  Federal  rille, 
introduced  in  184S  by  Colonel  Wurstemburger,  lias 
eight  grooves  with  a  twist  of  one  turn  in  three  feet. 
In  this  the  bullet  is  not  e.\]ianded,  and  it  has  en- 
joyed a  liigli  reputation  for  accuracy.  The  caliber 
is  small,  .41  inch,  the  bullet  weighing  2.')7  grains, 
and  the  powder  charge  62  grains.  Tlie  plan  of  hav- 
ing' stuils  or  ridges  on  tin;  bullet  to  engage  the 
grooves  has  not  been  e.\teiisively  adopted  for  small- 


arms.  The  rille  of  General  .laeobs,  East  India  ser- 
vice, employs  a  bullet  of  this  clas.s,  liaving  four  ridges 
corresponding  to  the  four  grooves  of  the  rille,  and 
useil  witli  a  patidi. 

In  Murphy's  mode,  the  rilling  only  extends  four 
inches  from  the  muzzle,  and  has  its  ]iitch  lelt-hand- 
ed  to  correct  tlie  slight  tendency  to  pull  the  gun  over 
to  the  right  in  pulling  the  trigger. 

The  Whitworth  rille  has  a  hexagonal  bore  ;  the 
AVestley  Richards  carbine,  an  octagonal  bore  ;  the 
Lancaster  carbine,  an  elliiitical  bore,  or  it  may  be 
described  as  a  sjiiral  of  oval  section. 

The  rilling  of  gun-barrels  in  the  Itcmington  \Vorh.s 
at  llion,  N.  Y.,  is  done  by  a  very  small  cold  steel 
chisel  inserted  in  a  long  rod  firmly  attaclied  to  a 
rapidly  revolving  wheel,  which  also  moves  up  and 
ilown  a  platform.  The  barrel  is  run  over  this  rod 
and  ]ilaced  finiily  in  jio.sition.  As  the  wheel  revolves, 
the  chisel  in  the  rod  cuts  the  rilling  in  the  barrel  ; 
and  as  the  wheel  advances  and  ii'liics  very  rapidly, 
tlie  t«ist  of  the  rilling  is  very  elongated. 

In  breech-loading  arms  the  bullet  is  of  slightly 
laiger  diameter  than  the  bore  measured  from  land 
to  land,  and  shiijs  so  as  to  fill  them  when  driven 
forward  by  the  ignition  of  the  charge. 

See  list  of  breech-loading  fire-arms  on  pages  S.'iS - 
S02,  and  illustrations.  Plates  XVI.,  XVIL,  XVIIL 
See  also  Bullet. 

Sharps'  is  one  of  the  very  oldest  successful  guns 
of  the  breech-loading  cla.ss,  and  the  first  in  which  a 
vertically  sliding  bieeeh-block  was  employed.  Orig- 
inally, a  paper  cartridge  was  used,  the  rear  end  of 
which  was  cut  olf  by  the  sharp  forward  end  of  the 
breech-block  in  its  upward  movement  ;  a  cartridge 
having  its  end  dosed  by  a  thin  combustible  paper 
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Fig.  4324. 


b/iarjis^  S/yorfiiii^'lii/ies. 


■was  .subsequently  substituted  for  this.     At  present 
the  metallic  cartriilge  is  employed. 

In  Fig.  4324,  A  is  a  vertical  section  of  the  gun, 
the  parts  in  loading  position  ;  B,  the  parts  in  filing 
jiosition  ;  0,  a  to]!  view  ;  /),  a  trans\'erse  section, 
"with  the  breech-block  down  ;  U,  front  view  of  the 
breech-block,  showing  in  the  center  the  end  of  the 


fiiing-pin,  and  at  the  right-hand  shie  the  groove 
occupied  by  the  cartridge-retractor  shown  by  two 
views  at  OH.     Fis  a  metallic  cartridge  in  section. 

a  is  the  metallic  brecch-piece,  secured  to  the 
wooden  stock  h,  and  into  which  the  barrel  <■  screws  ; 
d  is  the  breech-block,  ronnecti'd  by  a  toggle  c  to  the 
guard-lever  /,   and    having    a   verticai '  movement 
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within  a  slot  in  the  breech-piece  a.  The  upper  sur- 
face of  the  breech-block  lias  a  f;rouve  a'  iu  line  witli 
the  barrel,  serving  as  a  guide  lor  the  iusf  rtion  of  the 
cartritlge  into  the  chamber  j/  when  the  breecli-block 
is  ilepressL'd  out  of  tiie  w:iy.  This  is  ettVcted  by 
throwing  down  the  guard-lever  /,  as  shown  at  A. 
The  cartridge  is  then  inserted,  and  the  guard-lever 
brought  back  to  the  position  shown  in  B,  the  ham- 
mer A  having  been  previously  set  at  half-cock.  On 
depressing  the  lever  the  tiring-bolt  i  is  automatically 
moved  learward  hy  a  spur  on  its  forward  end,  so  as 
to  clear  the  point  of  the  bolt  from  tlie  cartriilge  shell 
aiul  rear  end  of  the  barrel.  The  shell  is  retracted  by 
tlie  same  movement. 

In  order  to  fire,  the  hammer  is  set  at  full  cock, 
and  on  pulling  the  trigger,  its  face  comes  in  contact 
with  the  end  of  tlie  liring-bolt,  which  is  thrown  for- 
ward, its  euil  impinging  against  the  base  of  the 
cartridge  where  the  capsule  containing  the  fulminate 
is  placed, 


the  butt  and  tip.     It  is  adapted  to  receive  a  bayonet. 
Tlie  tip  in  some  cases  is  dispensed  with. 

The  rod  by  which  the  cylinder  is  secured  to  the 
barrel  has  a  ratcheted  disk  c'  near  its  rear  end,  which 
is  engaged  in  the  act  of  cocking,  by  a  hook  connected 
with  the  tumbler,  rotating  the  cylinder  and  bringin(»- 
each  chamber  successively  in  line  with  the  barrel. 

Fig  4325  shows  MaynanVs  rifle.  It  maT,«t  the  option  of 
the  user,  be  provided  witli  two  ritie-barrels  ot  diflVreiit  calibers 
aud  a  shot-barrel,  cue  of  which  may  besub.^tituted  for  the  other 
by  simply  releai-iug  the  pin  n  which,  with  the  fixed  pin  6,  con- 
nects the  barrel  with  the  stock  and  firing  mechanism, removing 
the  first  barrel  aud  securing  the  second  by  placing  the  pin  b 
hi  the  hook  and  reinserting  the  pin  a  after  bringing  the  holes 
iu  the  flanges,  one  of  which  is  seen  at  c,  and  the  arm  (/  (shown 
in  dotted  lines)  into  hue.  These  opei-ations  take  but  very  few 
moments  to  perform. 

The  rear  end  of  the  barrel  is  thrown  up  for  this  purpose,  and 
also  for  hiading,  by  turning  forward  the  lever  f,  which  also 
servesus  the  trigger-guard.  When  this  is  restored  to  it-s  normal 
position,  it  is  held  by  the  piu/uear  the  small  of  the  i;tock,and 
the  movement,  by  nioans^of  tlie  arm  d,  draws  the  breech  down 
into  a  groove  in  the  metallic  part  of  the  stock,  where  it  is  in 


F-pi        ^   •        I     ii    •  J-      i    7    4i     i.   ii       1  I  position  for  firing.     Kitlier  the  forward  or  backward  nic»vcmeut 

Ihe  hnng-bolt  is  so  adjusted  that  the  hammer  '  of  tiie  trigger-guard  c  places  t 


cannot  come  in  contact  with  it  until  the  breech  is 
perfectly  closed,  thus  alfording  a  security  against 
premature  discharge.  The  e;\rtridge  sludls  may  be 
used  a  number  of  tims's.  The  exploib'd  cap  is  re- 
moved, the  shell  cleansed,  a  new  cap  inserted,  a 
cliarge  of  powder  poured  in,  over  which  is  placed  a 
])aper  wad,  aud  a  lubricating  wad  composed  of  ^ 
beeswax  and  §  sperm  oil,  and  the  bullet  pressed  home 
with  a  ball-seater. 

Among  the  best  known  and  most  efficient  arms  of 
its  class  is  the  revolving-rille  of  the  late  Colonel 
SamuLd  Colt,  who.  by  the  simplicity  and  ingenuity 
of  his  devices  ainl  his  unce;vsing  care  to  insure  ])er- 
fection  of  workmanship  aud  material,  first  rendered 
tlie  revolving  .system  a  success,  and  succeeded  in 
IH-oducing  a  weapon  which  is  known  and  us.'d 
thronghoLit  the  world. 

In  1S30,  Colt  invented  a  device  "for  combining 
a  number  of  long  barrels  so  as  to  rotnte  u[K)n  a 
spindle  by  the  act  of  cocking  the  hammer."  His 
imjirovement  on  this  plan,  which  <-onsisted  in  using 
a  rotating  cylinder  containing  several  eliambers,  all 
of  which  discharge  through  one  barrel,  was  patented 
in  England  in  183.">,  and  in  this  country  in  183U. 

The  rille  {A  B  C,  Fig.  4-202.  page  li)^9)  has  a. steel 

barrel  with  seven   Hat  angular  grooves.     The  lock- 

"irame  is  provided  with  a  bridge  a  above  the  barrel, 


the  lock  at  half-cock,  obviating 
the  danger  of  premature  discharge 

The  Maynard  ritle  w;is  perhaps  the  first  in  which  a  metallic 
cartridge  wjis  employed.  The  report  of  Major  Hell  to  Colonel 
Craig,  Chief  of  Ordnance,  United  States  Army,  May  Ifj,  18u6, 
describes  the  firing  of  Dr  E.  Maynard's  ritio",  charged  with  a 
metallic  cylindrical  water-proof  cartridge,  and  dwells  upon  tlie 
hnpnrtant  factof  the  coincidence  of  the  a.xesof  the  ball  and  the 
barrel,  obtained  by  the  symmetrical  setting  of  the  ball  in  the 
metallic  shell.  The  bullet  was  held  in  the  shell  by  its  exact  tit, 
and  without  choking  the  shell  upon  it.  The  Maynard  eoit- 
primer  was  then  u-*cii  with  it ;  the  nipple  and  percussion-cap 
were  substituted  in  18G-1 ;  the  plunger  e.Kploder,  iu  1873;  the 
Berdau  primer,  iu  1874. 

The  cartri.ige  cases  °  are  of  sheet-metal,  sufficiently  thick  to 
t>eruiit  their  being  used  an  indefinite  number  of  times',  and  have 
a  thick  base,  perforated  to  allow  the  pas.sige  of  fire  from  the 
primer,  whicli  is  a  cap  placed  on  a  nipple  shghtly  recessed 
within  the  cavity  g'  of  the  base.  The  eharjie  of  "powder  is 
placed  within  the  case,  and  with  the  wad,  if  one  be  used,  is 
nimmed  by  the  short  rod  h,  which  also  serves  for  ramming  the 
wad  over  shot  when  these  are  employed. 

If  ball  be  used,  it  is  pushed  into  the  case  by  means  of  the 
loadi-r  f,  which  has  a  cylindrical  cavity  teruunating  in  a  hollow 
conoid  fitting  the  point  ol  the  ball  and  keeping  it  in  truly  axial 
positionintheea.se.  The  tlange  at  the  ba.«e  of  the  cartridge 
enables  it  to  he  readily  withdrawn  from  the  loader  and  from  the 
barrel  after  firing.  The  device  k  is  used  for  pressing  the  primer, 
a  shallow,  Hanged  cap,  upon  the  ni|>ple.  The  cartridge,  having 
been  loaded  as  dt-scribed,  is  pushed  into  the  rear  of  the  barrel, 
which  is  then  depressed  by  throwing  backward  the  trigficr- 
gu.ird  e  until  its  loop  rests  against  the  stock,  the  pin  /'entering 
a  hole  in  the  guard.  The  hammer  /  is  drawn  back  to  full  cock, 
and  on  pulling  the  trigger  the  main-spring  throws  the  tumbler 
forward,  causing  the  hammer  to  strike  the  firing-pin  mi,  which 

projected  forward  within  an  aperture  in  the  breech-block  v. 


Fig.  4325. 


and  the  stock  is  iu  two  parts  b  b',  called  respectively  I  •»"*!  explodes  the  primer.      The  breed*. -block,  backed  by  the 

'  stock  iu  i-ear  of  it,  sustains  the  force  of  the  re<'oil. 

The  rear  sight  o,  pivoted  on 
the  small  of  the  stock,  is  a 
slide-sight,  adapted  for  long 
nuiges,  and  is  turned  down 
when  not  in  use.  The  block- 
sight  p  is  used  for  short  dis- 
tances. The  front  sight  q  is 
coinpoundj  consisting  of  an 
ordinary  sight  and  a  globe- 
sight  y'  turning  on  acomnion 
pivot  in  a  slotted  base  fixed 
near  the  muzzle  of  the  barrel. 

The  hanvl  being  readily  de- 
taehable,  enables  the  whole 
arm  to  be  packed  within  a 
space  not  exceeding  the  length 
of  the  barrel, usually  2ii  inches. 


Fig.  432(3  shows  a  plan 
of  the  rifle -grounds  at 
Crcedinoor,  Long  l.sland, 
and  Fig.  4327  is  a  sketch 
of  the  grou]>  of  marks- 
men. The  tigures  on  the 
jdan  give  the  distances  of 
the  dili'erent  ranges,  and 
the  lower  view  shows  the 
mode  of  shooting,  which 
was  singular  enough  with 


Maynnnl's  Combined  Rifle  and  Sfiol-Gun. 
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Fig.  4326. 


liiil  (KttiBtd)  lluu*.  Stable  (Sunken/  Butta.  Hill  (ILuL^kI)  Hulls.  Sculik  iSuiikiu)  Uutts. 

Upper  Figure :  Plan.     Lower  Figure  :  Front  Elevation  of  Embanliment,  showing  Targets  as  seen  from  Firing-Points. 

Sijle-Range,  Creeilmoor,  Long  Islaiiil. 


some  of  tlie  party.     One  man  has  the  toe  of  his  boot 
for  a  re.st,  another  his  cros.seil  legs. 

The  shooting  at  the  contest  between  the  American  and  tlie 
Irish  teams  was  tlic  best  on  record. 

The  jiu^siM..  iiHli\i(Uial  score  was 18Q 

Tlu-  |in--ii.l..  -IS  trim  .score  was  (6  X  ISO) l.OSO 

The  lti..-t  iiHliMiiii.il  score  (Fulton,  American)  waji I'iS 

The  .\iiierican  team  score  was 931 

The  Irish  team  score  was 931 

The  best  previous  shooting  at  Winrbledon  was  1,204  out  of  a 
possible  1,440. 

RiHed  cannon  were  first   successfully   eniployci.1 


(Uirinf;  the  Franco- Austrian  war  in  Italy,  1859.  The 
Laiiinster  gun  hail,  however,  been  tried  to  some  e.x- 
tciit  lUiriiig  the  Crimean  war. 

Tliny  may  be  divided  into  four  classes  :  — 

1.  Guns  in  which  the  projectile  is  made  entirely 
of  hard  metal,  and  of  section  corresponding  to  ami 
fitting  the  bore,  but  having  a  small  windage  ;  such 
as  the  Lancaster  and  Whitworth,  jn.st  described. 

2.  Wuzzle-loading  guns  with  balls  having  studs  or 
ribs  fitting  the  grooves;  asthe  Armstrong  and  others. 

3.  Muzzle-loading  guns   haxing   jirojectiles  with 


Fig.  4327 


American  anil  Irish  Teams  Shooting  at  Creertmom 


expansible  cups  or  envelopes  of  soft  metal,  which 
are  forced  into  the  grooves  in  the  act  of  firing,  so  as 
to  prevent  windage  ;  as  I'ari'ott's,  Blakeley's,  etc. 

4.  Breech-loading  guns.  In  these  the  pnijectile 
has  a  soft  metal  coating,  wliieh  is  forced  into  the 
grooves  in, the  same  way  ns  the  leaden  bullets  of 
small-arms  ;  e.  g.  the  Prussian  and  .Vrmstrong's. 

The  grooves  of  the  Arnntrong  muzzle-loader  are 
made  deeper  ou  one  side  than  on  the  other,  as 
shown  in  Fig.  4;!-2S,  a ;  the  deeper  part  is  of 
nnil'orni  deptli  and  connected  with  the  shallower 


part  by  an  incline.  The  studs  on  the  shot  are  only 
half  tiie  width  of  the  grooves,  and  of  hight  sufti- 
cicnt  to  allow  the  shot  to  enter  the  bore  and  pass 
clown  freely  to  its  seat,  as  shown  at  h.  AVhen  driven 
forward  by  the  force  of  the  discharge,  the  studs 
come  in  contact  with  the  incline,  and  are  shmitcd 
over  into  the  shallower  jiart  of  the  groove,  against 
wdiich  Ihey  bear  firmly,  causing  the  shot  to  leave 
the  bore  in  a  line  concentric  with  its  axis,  as  shown 
at  c. 

In  the  Scott  gun  this  is  effected  by  making  the 
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Fig.  43:S. 


and  R'ft  Projectiles. 


fjrooves  of  giMdually  dt'cieasing  1 
duptli  from  oue  side  to  the  otU- 
ei-  (d). 

Tlie  French  system,  of  which 
the  Woolwich  is  a  luudiHcatioii, 
is  shown  at  c. 

The  Anstrian  (J)  in  iirinciple 
resemlik^s  this,  tlic  grooves  being 
a  series  of  sjiiral  triangles  ;  the 
projectile  {(j)  lias  coiresponding 
soft-metal    ribs,    which    readily 
pass   down   the   bore  along  the 
deeper  sides  of  the  grooves  and 
are   shunted   over   to   the   shal- 
lower sides  when  discharged. 
See  also  SHELL  ;  BuLLKT  ;  and 
specific  indexes  under  Oi:d.n.^ncf.  and  I'uojixtiles. 
2.  (Hnshandnj.)     A  strop  with  a  surface  of  emery 
for  whettins  scythes,  etc. 

Ri'fle-pit.-  (Furtificalion.)  A  pit  or  trench  which, 
together  with  the  excavated  earth,  forms  a  defense 
for  a  riHeman  in  an  advanced  jinsition,  where  he  may 
pii-k  oil' the  enemy's  gunners  or  defend  his  own  line. 
The  rille-pits  in  the  Crimea  were  holes  4  feet  long 
and  3  feet  deep,  the  parapet  of  earth  crowned  by  3 
.s;ind-bngs  h.^ving  a  loopliole  through  which  to  fire. 

The  rille-pits  in  the  United  .States  service  were 
trenches  ami  parapets  for  systematic  advanced  de- 
fense or  attack,  and  holes  scra])ed  in  the  giound, 
occupied  by  sharpshooters  who  fought  each  on  his 
on'n  hook. 

Rig.  (XaiUical.)  a.  The  style  of  masting  and 
sails  of  a  vessel,  as  square,  fore-and-aft,  schooner, 
laygcr  rig,  etc. 

b.  To  pre|iare  a  ^jurchase  for  use. 

c.  To  furnish  the  masts  and  yards  with  rigging, 
rf.   To  tlirust  out  a  boom  or  spar. 

Rig'ger.  (.][achincrtj  )  A  band-wheel  having  a 
slightly  curved  rim.  Fast  and  loose  pulleys  are  so 
calh'il  in  English  works  on  machinery. 

Rig'giug.  {XaiUkal.)  The  system  of  cordage 
on  board  a  vessel.     See  M.A.ST  ;  Uoi'E. 

1.  The  standins;  ri^^iii^  includes  :  — 

a.  The  pfttdanls ;  struii;?  ropes  over  the  lower-mast  beads, 
and  having  thimbles  for  attaching  tackle. 

ft.  TiiH  .•<UT!iuds ;  supporting  the  masts  laterally,  and  having 
ratlints  by  which  they  are  a.-ceoded 

r.  The  slatfs ;  supporting  the  mast,*  forward. 

d  The  back  stm/s ;  passing  from  the  mast-heads  to  the  chan-  , 
nels  ahafc  the  masts. 

e.   lifdlines:  the  steps  of  the  shrouds. 

/.  Sliiiss ,'  by  which  the  centers  of  the  yards  are  secured  to 
the  masts. 

^.  Trusses  and  parrals ;  for  connecting  the  yards  to  the 
masts. 

h.  Gammoning;  the  lashing  chain  which  secures  the  heel 
of  the  bowsprit. 

i.  MartiiigaUs;  the  stays  of  the  jibboom  and  flying  jibboom. 

J.    Gitijs  ;  lateral  jibboom  stays. 

k.  Stings ;  by  which  the  yards  are  suspended.    Also,  — 
H'd-chains.  Ridge-ropes. 

Cnipper.diains.  Horses 

]\I'in-ropes.  Slirnips. 

Foot-ropes.  Fteinisk-liorses,  etc.,  etc. 

See  under  the  respective  heads. 

2.  The  ntnnifig  rigging  comprises  :  — 

a    T[u;  haiyards;  by  which  uyard  or  ijrt^is  raised. 

6.  The  ti/ts :  for  r.iising  and  lowering  the  ends  of  the  yards. 

c.  'ihe  l/rnres ;  for  trimming  the  yards  fore  and  aft 

d  Tile  sheets ;  by  which  the  lower  corners  of  a  sail  are  ex- 
tended. 

e.  The  dew-gnrnets  for  the  courses,  and  rterr-liiies  for  the  up- 
per sails  ;  by  which  the  f/c  ics  of  the  sail  are  drawn  up  to  the 
yard  in  the  process  of  furling. 

/.  The  tark-f;  ropes  to  confine  the  foremost  lower  corners  of 
courS'-^  and  .-Jfay-sails. 

g.  BoifHrtes  ;  attached  to  the  edges  of  a  square  sail,  and 
hauled  forward  on  the  weather  side^  when  the  ship  is  on  a 
wind. 

/i.  Uunttines :  ropes  attached  to  the  foot  of  a  square  sail  to 
raise.it  when  titking  it  in. 

t.  Downhauls ;  by  which  fore-and-aft  sails  are  drawn  down. 


k.  Brails;  ropes  used  to  gather  a  fore-aud-aft  sail  up  to  its 

galT,  for  furling 

I.  Reef'tarkles;  by  which  the  raring^  at  the  ends  of  the 
reef-bands  are  drawn  up  to  the  yard  iu  reefing. 

m.  aignai-lialijards;  by  which  ti.igs  are  raited  to  the  mast- 
head or  peak. 

n.  Oattiauts;  ropes  used  for  extenJiug  the  c'ews  of  a  boom 
sail. 

0.  hihauls ;  for  rigging  in  the  jibboom,  studding-sail  booms, 
etc. 

p.  Leerhtines;  lines  attached  to  the  leech-ropes  of  sails  and 
passing  up  to  blocks  on  tlie  yards  to  haul  the  ttec/ns  by. 

f/.  SlalAintS  ;  lines  by  which  the  fett  of  the  mainsails  or  fore- 
sails are  hauled  up. 

r,  Spnns ;  ropes  connected  by  both  ends  to  the  object,  the 
purchase  being  hooked  to  the  bight. 

5.  Tripping  lines  ;  used  to  unring  the  lower  topgallant  yard- 
arm  when  striking  it  or  lowering  it  on  deck. 

t.  Ttjes ;  ropes  made  fast  to  yards  and  passing  through  the 
masts.  By  tackle  attached  to  the  other  ends  of  the  tyes  the 
yards  are  lioisted. 

K.    Vangs  ;  to  steady  laterally  the  peak  oiRgaff. 

Right-hancl  Rope.  One  laiil  up  and  twisted 
icilh  Ihr  .■./'«.      Lelt-haud  lojie  is  called  water-laid. 

Right-line  Pen.    A  drawing-iien. 

Ri-U-e'vo;  Re-lief.  The  prominenceof  asculp- 
tuivd  figure  bcyuiid  the  plane  surface  to  which  it  is 
attached. 

AHo-riliero.  or  high  relief,  is  the  most  prominent,  the  figure 
being  sometimes  only  attached  at  a  few  poiuts  to  the  plane  sur- 
face 

Mezzo-riiievo,  drmi  or  half  relief,  has  a  prominence  of  about 
one  half  the  thickness  of  the  figure. 

Ba.^.to  riliei-o,  bass-relief  or  low  relief,  has  tint  slight  projec- 
tion, as  in  the  ornaments  of  friezes,  medals,  coins,  etc.  See  the 
above 

The  rilievo  work  of  the  ancient  Egyptian  sculptors  did  not 
project  be\ond  the  general  line  of  the  tjii-e,  but  was  executed  ia 
a  sunken  panel,  so  that  the  highest  relief  was  only  fiush. 

Rim.  A  marginal  portion  of  an  object,  generally 
circular. 

1.  (Vehicle.)  a.  The  circular  wooden  portion 
forming  the  peri]ihery  of  a  vheel.  It  consists  of 
bent  portions  or  of  sa«ed  jneces  called  ./c/^/es.  It  is 
encii(.-led  by  the  tire,  and  is  connected  by  sjiolxs  to 
the  hill)  or  nnve. 

b.  Tlie  peripheral  portion  of  a  car-wheel  attached 
by  spokes  or  web  to  the  boss  or  uave. 

2.  (Nautical.)    a.  The  extreme  edge  of  the  top. 
6.   The  circular,    notched  jilate  of  a   capstan   or 

windlass  into  which  the  pawls  drop. 

3.  The  elliptical  bows  of  spectacles  iu  which  the 
glasses  are  set. 

4.  The  projecting  margin  of  a  kettle  by  which  it 
is  snspcmlecl  in  a  furnace. 

Rim'base.  1.  (Ordnnncc.)  A  short  cylinder  at 
the  junction  of  a  ^;-K/i/i/(nt  with  the  gun.  It  is  an 
enlargement  or  shoulder  to  tlie  trunnion  which  forms 
the  journal  to  the  piece  in  elevating  or  depressing. 
See  Cannon. 

2.  (Small -Arms.)  The  shoulder  on  the  stock  of 
a  mu.sket  against  which  the  breech  of  the  barrel 
rests. 

Rime.  The  runr)  or  round  forming  the  step  of  a 
ladder.  A  specific  tool  for  making  it  is  known  as  a 
rimer.  The  best  tools  are  the  drawing-knife  and 
spokesliave  to  round  up  the  rived  timber. 

Rim'er.  1.  A  boring  implement  for  enlarging 
holes.     See  Re.\mei;. 

2.   (Fiirtificition.)     A  palisade. 

Rim-lock.  A  lock  having  an  exterior  metallic 
ease  which  y\o- 

jeets    from     the  Fig.  4329. 

face  of  the  door, 
difiering  thus 
from  a  mortise- 
lock. 

I  Rim'mer. 
(Doiiicstir.)  A 
device    for    cut-  Rimmer. 


RIM-PLANING  MACHINE. 
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ting  and  ornamenting  the  edges  of  pies,  etc.  The 
example  lias  a  )iandle  provided  at  one  end  with  a 
rotary  cutter  secured  to  an  irreguhtr  or  ornamental 
rollerand  corrugated  wheel,  and  at  the  other  end  with 
a  butter-inilter  or-  juint. 

Rim-plan'ing  Ma-chine',  (it'ood-workinrj.)  A 
machine  lnr  plaiiing  sumdtaneously  one  curved  and 
one  tlat  surface  of  a  wheel-felly.  The  felly  is  carried 
circularly  round  by  vertical  feed-rolls  operated  liy  a 
screw  and  worm-wheel  assisted  by  a  horizontal  feed- 
roll,  which  also  holds  the  work  down  to  the  talile. 
Vertical   and   horizontal   knives,    adjustable   as   to 

Fig.  4330. 


Fig.  4331. 


Him- Planing  Mackine. 

depth  of  cut,  take  off  a  shaving  of  the  desired  thick- 
ness froui  the  periphery  and  side  as  the  work  passes 
tetween  them. 

Ring.  1.  A  hoop  of  metal  used  as  a  means  of 
attachment,  of  the  nature  of  a  liidc,  as  in  the  riint- 
Imll,  !iiji-)-iiiij,  the  ring  on  a  neck- 
yoke,  etc.  In  other  cases,  as  a 
means  of  assembling,  as  the  kci/- 
ring,  s;;/i7-riug.  Otlier  ajiplicatious 
are  conmion  and  obvious. 

2.  A  kind  of  handle  for  drawers, 
etc.  It  is  hinged  above,  and  falls 
into  a  groove  when  not  in  nse,  so  as 
to  be  flush  with  the  surface,  a,  Fig. 
4331. 

3.  {XauticiiK)    The  appendage  by 
'  wliich  the  cable  is  attached  to  the 

anchor  by  means  of  the  shackle  on 
the  end  of  the  cliain-calile,  called  the 
anchor-shackle.     See  Axrnor,. 

Ring  and  Trav'el-er  Spin'- 
ning-frame.  .Ji-nks's  /-/yirz-siiinner 
is  a  modern  machine.  It  is  employed, 
like  the  throstle,  for  spinning  warp- 
yarns  ;  it  makes  a  cop  resembling 
Kings.  that  made  by  the  mule,  and,  like 

the  latter,  its  bobbin  is  adapted  for 
the  .shuttle.  The  spindles  are  arranged  vertically  in 
the  frame,  and  project  through  aiierturi's  in  a  hori- 
zontal bar.  A  flanged  ridge  around  each  aperture 
fcmns  a  ring,  and  affords  a  track  for  a  little  steel 
hoop  called  a  Iravchr,  which  is  sprung  over  the  rinri. 
The  traveler  guides  tlie  thread  on  to  the  spool.  As 
the  spindles  revolve,  the  thread  passing  through  the 
traveler  revolves  it  rajtidly,  antl  the  horizontal  bar 
asceniliug  and  descending  alternately  winds  the  yarn 
regularly  upon  the  spools. 

Potter's  riiiK  niHl  traveler  (Figs.  4332.  4333)  is  designed  for 
epiuuiug  all  staples,  its  use  not  being  confined  exelusively  to 


Ring  and  Traveler. 


cotton.    A  is  a  spindle  Fig.  4332.  Fig.  4333. 

witb  one  head  bobbin  ; 

B,    a    cop-spindlc  ;    a 

represents  tiie  revolv- 
ing-spindle ;  f)  the  ring, 

wliicli  is  hollowed  out 

so  as  to  form  an  annu- 
lar groove.  The  trav- 
eler c  IS  a   straight  or 

curved   bar  extending 

across  tlie   central 

opening   of   the   ring, 

and     while     revolving 

aronnd  the  spindle  is 

balanced     upon      the 

yarn,  which  is  kept  at 

a  uniform  angle  with 

the    spindle,   whether 

winding  upon  the  bare 

.spindle  or  upon  a  fall 

bobbin,    consequently 

maintaining  a  nniform 

tension  and  lessening 
the  liability  to  break- 
age. 

Ring  -bit. 

(.ycniiije.)  A  bit 
liaving  a  ring- 
chi'ek,  whether 
loose  or  otherwise. 

Ring-bolt.  (Nautica!.)  A  ring  passing 
through  an  eye  in  the  end  of  a  bolt  which  is 
secured  to  the  deck  or  side  of  a  vessel  or  on  a 
wharf.  It  is  used  for  attachment  of  a  rojie  or 
tackle.  On  each  side  of  a  port  it  is  used  for 
hooking  the  train-tackles  by  which  the  gun  is 
maneuvered. 

Ring-chuck.   A  hollow  chuck  ('',Fig.  4331) 
who.se   grasi'iug   end   is   capable   of  lieing  con- 
tracted by  a  ring,  so  as  to  hold  tirnily  the  object 
to  be  turned.    The  screw  end  fits  the  mandrel  of  the 
lathe-head. 

Ring-dogs.     Two  dogs  attached  to  a  ring  for 
hauling  timber.      See  Doa. 
*Ring'er.     1.  (.Vinimj.)    A  crow-bar. 
2.  A  chiming  or  bell-ringing  apparatus.     See  Fig. 
64S,  jiage  -271. 

Ring-gage.  1.  {Iload-makvig.)  A  ring  (c,  Fig. 
4331)  2',  iuclies  wide  in  the  aperture,  used  for  deter- 
mining the  size  of  broken  stone  under  the  JIacadam 
system  of  road-making.  Telford  and  Macadam,  the 
English  engineers  who  reduced  the  making  of  roads 
to  a  system,  adopteil  the  size  of  2i  inches  extreme 
limit  as  the  best  i'or  the  purpose. 

2.  (Jrire/ry. )  A  conical  piece  of  wood  or  a  tapering 
metallic  slip,  having  marked  upon  it  a  series  of  sizes 
of  rings,  according  to  an  established  gage,  or  actiuil 
parts  of  an  inch  in  diameter. 

3.  (Ordnfnice.)  A  circular  steel  gage  used  in  in- 
specting shot  and  shells.  Thej'  are  made  of  two  sizes 
for  each  caliber,  the  Larger  being  a  trille  more  and 
the  smaller  a  tritle  less  in  diameter  than  tlie  true 
caliber  of  the  projectile.  All  shot  n-ceived  must 
pass  througli  the  larger  gage,  but  are  rejected  if  they 
pa.ss  througli  the  smaller. 

Ring'ing-en'gine.  A  simple  form  of  pile-driver 
in  whiih  a  ram  weighing  about  SOO  pounds  and 
moving  between  timber  guides  is  attached  to  one 
end  of  a  rope  jiassing  over  a  pulley.  The  other 
end  of  the  rope  branches  out  into  a  number  of  ropes, 
each  held  by  one  man,  in  the  pi-ojiortion  of  one  man 
to  each  40- pounds  of  weight  in  the  ram.  They  lift 
the  ram  aliout  three  or  four  feet,  and  let  go  on  a  given 
signal.  The  number  of  blows  is  fiom  4,000  to  5,000 
per  day.  See  also  PlLF.-Iil!lVF.ll,  Figs.  2717,  2718, 
pages  1702, 1 703  ;  and  specific  index  under  Hydkau- 
l.ic  Ent,ini-.ki;ing. 

Ring-lock.  A  kind  of  puzzle  or  letter-lock  in 
i  which  the  bolt  is  surrounded  by  a  number  of  mova- 
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We  rings,  having  grooves  which  ninst  be  ranged  in  I     Rins'ing-ma-chine'.  {Cotton-manufacture.)  An 
a  straiglit  line  with  cue  another  before  tlie  bolts  can    apiiaratus  lor  removing  iniimrities  or  suiplus  color 


be  tlniwn. 

Ring-mi-crom'e-ter.  A  metallic  ring  fixeil  in 
the  field  of  a  leleseoiie,  and  nsed  to  deterniiue  ditl'er- 
ences  of  declination  between  stars  from  the  dill'erences 
of  time  occupied  by  tlieni  in  travei-sing  diti'ereiit 
chords,  either  of  the  inner  or  outer  periphery'  of  the 
ring.     A  circular  micrometer. 

Ring-rope.  (Xaulical.)  A  rope  secured  to  a 
ring-bolt  in  the  deck  to  secure  the  cable  or  a  pur- 
cli;i.sp,  or  to  check  the  cable  in  veering. 

Bing-saiL  (Xautical.)  A  small,  light  sail  set 
on  a  nia^t  on  the  tnffraiL 

Ring-saw.    Oue  having  an  annular  web.     The 

Fig.  4334.  ,  A-4-" 


from  cotton  cloth  or  prints. 

The  stuff  is  drawn  alternately  over  and  under  a  series  of  roll- 
ers 1,  2,  3,  4,  etc. ,  through  tanks  abed,  and  finally  passes  be- 


Fig.  4336. 


':^ 


Ring-Saw. 

example  shows  one  driven  by  friction-rollers  and 
direi-teil  by  guide-rollers. 
Riug-spin'uer.     (Spinning.)     See    PiiXG    axd 

TK-WKLKI;  Sl'IXNKR. 

Ring-tail.  (Xaiiticn!.)  An  additional  sail  set 
ab.ilt  tlic  spanker  or  driver,  to  extend  its  area  in 
light  winds. 

Ring-tail  Boom.  (Xatilica!.)  A  spar  to  rig  out 
on  tlie  siKuikei-lioom  to  set  the  ring-tail. 

Ring-tum'bler.  (Locksmithiuy.)  An  annular- 
sha]"-.l  tumbler  in  a  lock. 

Ring-Tvall  (Metallurgy.)  The  inner  lining  of 
a  furnace. 

Rink.  A  skating-pond.  That  shown  is  under 
cover,  and  h.as  doors  in  the  foundation,  which  allow 
access  of  external  air  when  reijuired. 

Fig.  4335. 


Rinsing- ^lachine. 

tween  the  rollers  a  6,  by  which  it  is  partiall.v  dried.  The 
tanks  successively  increase  in  hight  from  the  left  to  the 
right  hand  side  of  the  apparatus,  the  water  overtlowing 
from  one  into  the  other,  so  that  a  current  is  caused  to 
tlow  in  an  op|)0>ite  direction  to  that  in  which  the  cloth 
is  moving,  the  impurities  being  giBdually  removed  dur- 
ing it-s  progress. 

Rip'per.     1.   A  tool  for  edging  slates  for  roofing. 

2.   A  tool  for  ripping  seants  of  garments. 

Rip'ping-bed.      (Marbh-v;orl-iiig.)      AF"g4337. 
machine  lu;  ripping  a  slab  of  marble  into  nar- 
row pieces  by  passing  it  on  a  traversing  bed 
beneath  a  gang  of  circular  saws  ari-anged  on 
a  mandrel.      \  $fonc-saiL\ 

Rip'ping-chis'el.  ( Wood-rrorling.)  A 
croiike.l  ihisel  for  cleaning  out  mortises. 

Rip'ping-i'ron.  (Xautical.)  A  hook 
for  teariug  old  oakum  out  of  the  seams.  A 
ra  rr-linok. 

Rip'ping-sa^w.  A  saw  for  cutting  wood 
lengthwise  of  the  grain.  Fig.  433S  illus- 
trates a  band-saw  adapted  for  this  purpose. 
The  upper  pulley  is  journaled  in  yielding 
bearings,  adjustable  in  hight  by  the  screw 
<r,  to  impart  the  required  tension.  In  front 
of  the  saw  is  a  hinged  gate,  to  prevent  injury  Ripper. 
to  the  workman  in  case  of  slipping  or  break- 
age. The  guide  b  is  adjustable  to  suit  difl'ereiit 
thicknesses  of  timber.      The  ripping-gage  c  U  is 

Fig.  433S. 


Skalin^-Rink. 


Ripping-Saw. 
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screwed  to  the  table,  and,  by  means  of  a  thuiiib-nut, 
13  adjusted  to  cut  sijuai-e  or  beveling,  and  tlie  work 
is  lield  linnly  against  tlie  fence  e  by  springs  adjust- 
able by  tlunnb-screws. 

Circular  riji-saws  differ  jirineipally  in  regard  to  the 
mod.'S  of  hanging  and  the  provisions  for  leeding  and 
guiding  the  timber.  In  a.  Fig.  4^311,  the  guiding 
is  elfected  by. the  fence  i,  which  is  moved  parallel  to 
the  saw  ami  held  by  a  parallel-motion  device  at  the 
end  of  the  table. 

The  lower  ligure  has  a  corresponding  fence  c,  to  be 

Fig.  43.39. 


Rip'ping-tool. 

rig.  4340. 


used  for  ripping,  and  a  guide  «,  which  can  be  moved 
transversely  of  the  tab'.e,  and  is  pivoted,  so  that  the 
timber  may  be  presented  at  any  angle  to  the  .saw, 
which  can  thus  be  used  for  cross  cutting. 

d  is  a  fenci",  the  face  of  which  is  adjustable  to  any 
angle  with  tlie  bed. 

One  for  following  a  seam  and 
cutting  stitches  without 
slitting  the  falu'ic. 
In  the  examples  :  — 
rt  is  a  tool,  liki'  a  bod- 
kin, with  a  longitudinal 
radial  blade.  The  cone 
spreads  the  seam  open, 
anil  the  stitches  are  diawn 
across  the  blade. 

6  is  a  thrusting  tool, 
whose  pointed  portion  ex- 
pands the  seam,  the 
threads  being  cut  by  the 
sharp  eilge  or  angle, 
c  is  somewhat  similar 
Ripping-Tools.  to  the  last. 

Rip'ple.      An   in.stru- 
meut  (a)  with  teeth  like  a  comb,  through  which  liax 


is  drawn  to  remove  the  capsules  and  seed  therefrom, 
when  the  lint  of  the  plant  is  to  be  u.sed. 

It  is  a  very  ancient  instrument,  having  been  used 
in  Kgypt  in  the  time  of  the  I'ha- 
raolis  for  removing  the  seed  from  ^'^  ''^*^- 

the  dUuriff  a  variety  of  imjdiee  or 
sorghum  which  was  then  cultivat- 
ed for  bread  grain.  The  tombs 
have  paintings  c  representing  the 
rippling  of  dhara. 

It  «'as  also  used  in  the  time  of 
Pliny,  for  shelling  the  grain   out 
of  thi^  I'ars  of  wheat  ;  one  mode  of      ^iir.; 
thrashing.  L»_'  J 

The  in'i|ilement  (i)  is  placed  on       ^"HCii^imil*''''^ 
a  stool,  aiul  the  .seed  caught  by  a 
cloth  siiread  beneath.      The  teeth 
are  IS  inches  long,  h  inch  stinai'e  at 
bottom,  and  tapering  at  the  point. 

\  handful  of  tlax  is  grasped  by 
the  butts,  is  spread  like  a  fan,  and, 
being  thrown  upon   the  comb,  is  Jrr^ 
drawn  between  the  teeth,  remov-  ^^ 

ino-  the  seed  Ripple  and  liippling- 

ing  uie  .seeu.  ^^^^^j 

Ihe  stalks  are  then  carried  to 

the  steepiiig-pool  or  watercourse,  where  it  is  retted 

or  rotted. 

The  ripple  is  yet  used  in  .Tjipan  for  thrasliing  out  grain,  as  it 
w:i.s  in  K^,*lit  in  the  time  of  tilt-  Pharaolis. 

The  ftltuia  was  cultivatt-d  in  the  Nile  country  for  a  time 
tllat  history  tcllctli  not  to  the  contrary ,  foru.iug  the  food  of  tlie 
poorest  class.  It  yields  a  produce  of  about  240  lor  one.  llain- 
iiton  states,  in  his  JE'^nptiaca.  that  tlie  tlirashed  grain  is  only 
worth  3-*  9'/.  the  ardelj,  which  is  scarcely  6  cents  jier  busliel. 
The  illiiira  constitutes  the  chief  subsistence  of  tile  peasantry 
in  Upper  Kgypt.  It  inulti|dics  it^elfeven  more  quickly  than  rice. 

To  tile  great  abundance  of  food  is  owing  tlie  great  increase  iu 
population      Diodo- 


Siculus,  who 
traveled  in  Kgypt 
nineteen  centuries 
since,  states  that  to 
bring  up  n  eliild  to 
maturity  did  not 
cost  more  than  20 
dracliuia.s,  about  3 
dollars.  It  must  be 
recollected  that  the 
value  of  money  has 
decrea.«ed. 

The  ripple  is  used 
in  the  United  States 
for  stripping  the 
seed  from  broom- 
corn.  In  Fig.  4342, 
the  treadle  actuates 
the  spiked  wheel, 
which  clcHns  the 
seed  from  the  broom- 
corn  when  it  is  placed 
in  the  chute. 


Fig.  4342. 


Ripple. 


Rip-rap.  (Mnsonry.)  A  foundation  of  loose 
stones.  The  artilicial  island  in  ('hi-sa]ieake  Bay, 
wdiich  is  thus  formed,  is  named  the  l!i]i-raps,  and 
forms  one  of  the  defen.ses  of  Hampton  lioails.  Fort 
.Sumter,  Charleston  Harbor,  and  Plymouth  Break- 
water, Kugland,  are  founded  on  iiii-ra]is. 

Rip-saw.  A  saw  whose  teeth  and  mode  of  filing 
ailapt  it  specially  for  rippbuj  boards,  that  is,  sawing 
thein  irilh  the  grain.  In  contradistinction  to  cross- 
cut.  It  has  usually  eight  teeth  to  tliree  inches.  A 
half-rijiper  has  teeth  of  moditied  form,  and  lias  three 
teeth  to  the  inch.     See  Kn>Pi.\r,-.s.\w. 

Rise.  1.  (^Architecture.)  The  fcrs«Z-Si»Je,  or  ele- 
vation of  an  arch  above  the  sprinijinq-lme. 

2.  (Ciirpcnlrn.)  The  hight  of  a  step  in  a  flight  of 
stairs  ;  the  width  of  a  steii  is  the  trend. 

3.  (Miniiuj.)  A  perpendicular  s/iff/i!  or  winze  e-x.- 
c  ivated  from  lielow  upward. 

Ris'er.  1.  (C'lrpcittnj.)  The  upright  hoard  of  a 
step.     The  flat  board  is  the  tread. 
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2.  {Milling.)     A  shaft  excavated  upwanl.  I 

3.  {Foiindimj.)  An  opening;  through  a  mold,  into 
whirh  metal  rises  as  the  mold  fills.      A  head.  \ 

Ris'ing.  1.  {Nautical.)  A  narrow  strake  in  a 
boat,  beneath  the  thwarts.  I 

2.  {Miiiiii'i.)  -A  shaft  worked  from  below,  up-  i 
ward.      The  ojiposite  of  smA-('»«/- 

Ris'ing-au'vil.  {Sluxt-mctal  Working.)  A 
double  bi'ak-iron. 

Ris'ing-arch.     A  rampart  arch. 

Ris'ing-floors.  {Shipbuilding.)  The  floor-tim- 
bers whiL'li  rise  lore  and  aft  from  the  plane  of  the 
niidship  floor. 

Ris'ing-hinge.  One  so  constructed  as  to  ele- 
Tate  tlie  tout  ol  an  opening  door,  to  avoid  the  carpet. 

Ris'ing-line.  {Shipbuilding.)  A  curved  line 
on  the  drafts  of  a  ship,  niarkinc;  the  hight  of  the 
floor-timbers  throughout  the  length,  and  thereby  ti.x- 
ing  the  sharpness  and  flatness  of  a  vessel's  bottom. 

"Ris'ing-main.  The  vertical  pipe  from  a  pump 
in  a  well  to  the  surface  of  the  ground. 

Ris'ing-rod.  {Sleam-cnginc.)  A  rod  in  the 
Cornish  steam-engine  which  rises  as  the  cataract  pis- 
ton descends,  by  means  of  levers  ;  it  then  lifts  catches 
by  which  the  sectors  are  released,  ami  the  weights 
are  enabled  to  open  or  shut  the  equilibrium  or  ex- 
haust valves. 

Ris'ings.  {Shipbuilding.)  Thirk  planks  sup- 
porting the  timbers  of  the  decks. 

Ris'iug-square.  {Shi/ibuildiny.)  A  square  upon 
■whicli  is  marked  the  hight  of  the  rising  line  above 
the  keel. 

Ris'ing-Tvood.  {ShipbHilding.)  A  timber 
worked  into  the  seat  of  the  .loor  and  into  the  keel  to 
steady  the  floor-timber. 

Riv'er-V7all.  {Hydraulic  Engineering.)  A  wall 
made  to  contine  a  river  within  definite  bounds, 
either  (1)  to  prevent  denudation  or  erosion  of  the 
banks  ;  (2)  to  prevent  overflow  of  the  lauil  adjacent ; 
or  (3)  to  concentrate  the  force  of  the  stream  within  a 
smaller  sectional  area  for  the  purpose  of  deepening  a 
navigable  channel. 

The  coa-^iderations  adduced  in  reference  to  certain  maritime 
structures  (see  Sea-wall:  Jetty:  Quay:  Groin;  Breakwater) 
do  not  all  apply  to  river-walls,  as  the  latter  arc  not  exposed  to 
tlie  dashing  action  of  the  waves  from  the  open  sea,  nor  usually 
to  so  heavy  a  pressure  of  earth,  which  is  alternately  wet  and  dry 
twice  a  day,  as  in  structures  on  tide-water 

The  construction  of  the  dikes  of  Holland  furnishes  many  val- 
uable suggestions  for  fluviatile  erections,  for,  in  these  works, 
every  material  has  been  brought  into  use  which  seems  to  have 
anv  importance  or  usefulness. 

Masonry,  rubble,  concrete,  puddle,  piles,  boarding,  fiscines, 
stakes,  earth,  osiers,  and  reeds  in  bundles  and  growing,  each  is 


On  the  b.anks  of  the  Rhine,  panniers  and  gabions  filled  with 
gravel  are  employed. 

Riv'et.  {Machiucnj.)  A  short  bolt  with  a  flat 
or  rose  head,  employed  for  uniting  two  plates  or  thin 
pieces  of  material  together.  The  stub  end  is  sw  aged 
to  prevent  its  withdrawal.  When  used  for  joining 
jiieces  of  leather,  as  in  making  belting,  an  annular 
disk,  termed  a  burr,  is  placed  ovi;r  this  end  previous 
to  swaging,  in  order  to  give  a  greater  bearing. 

Rivets  are  cut  from  round  metal  rods,  and 
formed  by  special  machinery.  i'ie-  iSib- 

The  rivet  was  the  main  dependence  of  the 
armorer  for  fastening 
plates  of  armor.  In 
Homer's  time  welding 
and  noldering  were  ap- 
parently unknown,  and 
plates  were  attaelied 
by  mechanical  means; 
rivets,  pins,  nails, 
cramps,  and  dovetails. 

In  riveting  iron 
plates  together,  as  in' 
boilers,  tanks,  etc.,  the 
rivet  is  made  red-hot, 
and  while  a  sledge  is 

held^ainstthe  head,  the  end  is  swaged  down  by  strik- 
ing iWiectly  with  a  riveting-hammer,  or  a  species  of 
die  called  a  snap-head  is  interposed.  In  riveting 
together  wooden  surfaces,  they  may  be  lined  with 
metallic  plate,  or  washers  be  placed  under  the  head 
and  the  swaged  burr,  to  pi-event  the  indentation  of 
the  wood.  JIaebines  are  also  employed  for  rivet- 
ing.     (See  RiVETIXO-M.VCIlINE.) 

In  riveting  the  plates  composing  the  skin  of  iron  ships,  it  is 
necessary  that  the  outer  end  of  the  rivet  should  be  flush  with 
the  plate.  A  countersink  is,  accordingly,  formed  in  this  side. 
The  operation  of  riveting  is  performed  by  three  men  and  a  boy. 
The  latter  brings  it  from  the  furnace  with  a  pair  of  tongs  and 
pa.sses  it  to  the  holder  up,  who  receives  it  in  a  short  pair  of  tongs 
and  inserts  it  into  the  rivet-hole  from  the  inside.  He  then  presses 
against  it  with  a  hammer  or  with  a  tool  called  a  ilaUy.  having  its 
end  indented  to  receive  the  head  of  the  rivet,  while  the  two  men 
on  the  outside  hammer  the  other  end  down  so  as  to  fill  the 
countersink. 

The  plates  may  be  put  on  with  either  Inp  orjfusfi  joint.s,  their 
ends  in  the  latter  c.T-sc  butting.  The  first  may  be  effucted  by  a 
single  row  of  rivets,  the  latter  requires  two.  Double  riveting 
I  requires  two  rows  of  rivets  when  the  plates  lap,  or  four  for  Husii 
jointing.  It  has  more  than  two  thirds  of  the  strength  of  the 
original  plates,  while  single  riveting  affords  somewhat  over  half 
of  said  strength. 

Riv'et-cut'ter.  A  jaw  tool  for  cutting  olf  flu.sh 
the  stub  ends  of  riv- 


Miver- Walls. 


introduced  to  perform  its  part  in  the  work  of  forming  a  barrier 
against  the  adj-icent  sea  and  the  interior  network  of  rivers  and 
canals 

.\s  in  the  cases  cited,  the  artificial  bank  may  consist  of  a  rub- 
ble facing  with  a  foot  piling  to  support  it,  and  having  a  slofH-  of 
not  le.ss  than  3  base  to  '2  vertical  bight,  the  latter  depending 
upon  the  ex(X)sure.  and  the  rate  of  t'le  current. 

The  Pii'duiontese  engineers  use  prisms  of  concrete,  forming  a 
slope  of  4.j^.  • 

The  banks  of  the  Med  way,  England,  are  locally  protected  by 
a  bed  of  concrete, 

Fxscines  in  crosswise  la  vers  alternating  with  gravel,  clay,  sand, 
Q&d  shingle  are  used  in  Holland,     t^ee  Fascins. 


ets  or  bolts.  In  the 
example,  the  handle 
A  H  is  jiivoted  to  the 
handle  £  and  piece  C, 
so  that  the  jaws  D  E 
are  brought  together 
as  the  handles  are 
compressed, 

Riv'et-hearth. 
A  shallow,  round 
fuel-tray,  mounted  on 
three  legs,  and  hav- 
ing a  circular  bellows 
beneath  it  for  blow- 
ing the  fire. 

It  is  set  up  near  the 
place  where  the  ri^'ets 
are  to  be  driven.  One 
of  tliem  isivciuired  for 
every  two  or  three 
gangsof  nveters.  The 
boys  who  carry  the  ' 
rivets  operate  the 
bellows. 


Fig.  4S46, 


Bolt  and  Ttivet  Cultcr. 
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The  heartli  is  formed  of  a  slight  iron  frame  and 
iron  plates  ;  on  a  .separate  frame  is  a  small,  lonnd 
bellows,  so  arranged  as  to  be  operated  by  eueh  mo- 


Fig.  43i7 


"  Ktystone  "  Riveting-Forge. 

tion    nf  the   hand,    np   or   down.     See  Rivf.ting- 

Tcioi--. 
Ri(7'et-ing-forge.     The  portable  riveting-forge 
(Fig.  4347)  has  a  pot 
Fig.  4.348.  rotiitable  by  gearing 

and  having  three 
doors,  so  as  to  enj- 
ploythrec  operatives ; 
it  contains  a  grate- 
like basket,  wliieli 
allows  the  blast  from 
the  tuyere  to  pass 
through.  At  the 
bottom  of  the  basket 
is  a  grate  and  a  comb- 
raker,  operated  from 
the.  outside.  Beneath 
the  grate  is  the  tuyere 
to.K.     A  fan  is  pro- 


A  hammer  for  swaging 
It  has  usually  a  Ion, 


Riveting- Pot. 

videil  for  ereiifiug  a  blast. 

Riv'et-ing-hani'mer. 
a  livet  when  in  pnsitinii. 
flat-liici'd  head,  and  a  narrow  peen.      h,  Fig.  4344. 

Riv'et-ing-ma-chine'.  (/Inilcr-maling.)  A 
machine  in  whiih  the  nperatinn  of  riveting  boiler  or 
other  metallic  plates  is  pcrlbrnied  by  steam-power. 
Its  general  primiplc  is  that  of  the  punching-nia- 
chine.  The  first  ap|ilieation  of  .steam  to  this  ]nir- 
pose  is  due  to  Sir  William  Fairbairn,  of  Manchester, 
England.  He  ein]iloyed  a  movable  horizontal  die, 
in  conjunction  with  a  li.ved  die  at  the  heail  of  an  iron 
pillar  ;  the  work  to  be  riveted  being  inserted  be- 
tween the  two.  The  same  general  eonstnietion  has 
been  adopted  in  subsequent  machines.  Sir  William 
Fairbairn  states  that  tlie  machine  was  contrived 
when  he  had  a  large  number  of  orders  on  hand  for 
his  double-llued  boiler  and  the  men  struck.  "In 
this  dilemma  1  was  driven  to  the  necessity  of  sup- 
plying the  place  of  the  riveters  by  a  passive  and 
unerring  workman,  wliiidi,  from  that  day  to.  this, 
has  never  complained,  and  did  as  much  work  in  one 
day  as  was  formerly  accomplished  by  twelve  of  our 
best  riveters  and  assistants  in  the  same  time.  I  de- 
sired the  foreman  to  reverse  the  action  of  the  punch- 
ing-maidiine,  and  with  )Hoper  dies  to  rivet  the  plates 
instead  of  piunching  them.  In  six  weeks  from  that 
date  we  had  the  riveting-machines  at  work,  making 


tighter  joints  and  executing  the  work  wdth  greater 
lierfection  than  could  possibly  be  done  by  the  ham- 
mer." 

Fairbairn  introduced  many  improvements  in  ma- 
chinery employed  for  various  purjioses,  which  have 
been  universally  adopted.  His  attention  having 
been  diawn  to  the  advantage  of  iron  as  a  material  for 
building  ships,  in  1836  he  built  and  successfully 
laum:lied  a  small  iron  vessel.  This  was  one  of  the 
very  hist  of  its  class  built  in  England.  In  after  life 
he  constructed  many  large  vessels  of  the  same  ma- 
terial at  his  shops  in  Millwall.  He  was  one  of  the 
very  first  to  plan  and  construct  buildings  nf  iron. 
He  was  chosen  to  assist  Steijhensoii  in  the  construc- 
tion of  the  great  tubular  iron  bridge  over  the  Jleuai 
Strait,  for  the  Chester  and  Holyhead  Railway.  He 
was  chiefly  instrumental  in  the  introduction  into 
general  use  of  wrought-iron  plate  girders  in  building 
operations,  as  well  as  in  railway  engineering.  His 
principal  works  are  on  "The  History  and  Jlaiud'ac- 
tnre  of  Iron,"  "  Mills  and  llill-Work,"  and  "Iron 
Shipbuilding."     He  died  August  18,  1874. 

The  niactiine  illustrated  in  Fig.  4349  i.^  set  in  nioMon  by  a 
band  on  the  pulley  n  ;  on  the  axis  of  the  latter  is  a  pinion  irear- 
ing  into  a  larj^e  spur-wheel  b.  on  whose  axis  is  a  eiini  f  ojierating 
the  rivetiug-lever  </,  the  face  of  the  cam  being  steeled  and  the 


Fig.  4349. 


R  i  veting-  Ma  c/t  ine. 

end  of  the  lever  having;  a  roller  to  diminish  tho  friction.  The 
rivctiiifi-lL'Vi'V  lias  a  fulerum  in  tlie  fi-aine,  anil  acts  Ijv  its  face 
upuu  the  rivetiug-tool  e  when  punching  and  by  u  link  couuec- 

Fig.  4350. 


Riveting  Machine. 
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tion  with  tlie  tool  when  retracting,  the  tool  sliding  in  a  socket 
fixed  la  thp  j-idu  t'runcs. 

The  fifc  of  tile  rive  ting- tool  has  a  depression  which  reccirey 
the  end  of  the  rivet  uiid  swages  it  to  slmpe. 

Tlie  anvil-post 7" rises  from  tiic  found-t tion,  and  has  a  riveting- 
block  of  the  shiipe  of  a  frustum  of  u  cone.  The  sections  of 
boiler  arc  lowered  from  above,  by  na-ans  of  tackles',  the  point 
at  which  the  rivet  is  to  be  pl:ieed  being  adjusted  between  the 
punch  and  the  auvil-bloeU.  The  rivet  is  placed  in  the  punched 
holes,  the  band  slipped  on  to  the  fast  pulley,  and  the  upward 
moiion  of  the  cam  raises  the  lever  and  swages  the  rivet. 

fig  4350  is  a  portable  machine  on  the  same  plan.  Not  being 
intended  for  such  heavy  work,  its  frame  is  less  massive  than 
that  of  the  foregoing,  and  the  construction  and  arrangement  of 
its  details  are  slightly  different. 

In  TwcdJel's  machine  (Fig.  43ol),  the  distance  between  the 
punch  a  and  anvil  b  is  regulated,  according  to  the  thickness  of 
the  plate,  etc.,  by  screws  c  c' 


and  links  U.  The  whole  appa- 
ratus is  mounted  on  a  truck, 
and  the  pressure  applied  by  a 
hydraulic  accumulator  oper- 
ated bv  a  portable  engine. 

In  Adt's  machine  (Fig.  4352), 
the  work  is  supported  on  the 
table  a ;  the  puuch  is  recipro- 


Fig.  4352. 


Rivet  ins- Mack  ine. 


Adl's  Rivet  in::- Mnrhine. 


cated  by  a  pitman  6,  having  a  universal  joint  ronncctinn  with 
the  spindle  c,  and  actuated  by  an  eccentric  on  the  pulley-shaft 
d  \  the  punch  spindle  is  at  the  same  time  revolved  by  a  belt  on 
the  shaft  of  the  Hy-wlieel  e,  imparting  motion  to  the  pulley  /" 
through  two  small  change  pulleys,  one  of  which  is  seen  at  ^. 

In  another  machine  intended  for  heading  caster  and  hinge 
pintles,  etc.,  the  spring-hammers  strike  the  opposite  end:^  of  the 
pintles  simult;tneously.  The  working  parts  are  ailjustable  to 
suit  rivets  of  varying  lengths. 

Fig.  4353  is  a  machine  for  riveting  hinges.    Peculiarly  shaped 


Machine  for  Riveting  Hinses. 

revoIvin<r  milling-tools  spread  the  pintle  when  forced  against 
it,  and  form  the  head. 


McKay  and  Macgeorge's  hydraulic  riveter  is  operated  by  wa- 
ter from  ati  acciiinul;itur  under  a  pre.^suie  of  TUD  pounds  to  the 
inch  ;  water  is  admitted  to  a  small  cylinder,  cau>ing  the  dies  to 
close  upon  the  rivet,  when  self-acting  vaives  aUu.it  the  water 

Fig.  4354. 


Hi/rfrautic  Jlicfting-Machine. 

to  the  large  cylinder,  which  compresses  the  plates  together  and 
finishes  the  riveting.  After  allowing  the  rivtta  moment  to  cool, 
the  hamlle  operating  the  valves  is  i-eversed,  when  the  jaws  un- 
close. 

Riv'et-ing-set.  A  punch  (r,  Fifj.  4344)  with  a 
liollow  iiice.  Used  lor  swaginj,'  llu-  hen  Js  of  rin^ts.  It 
i.s  more  expeditious  than  tin-  peeii  ot"  a  riveting -hnin- 
nier,  and  by  making  the  concavity  of  any  (Ic-^ired 
sliape,  t}ie  t;ouDterpart  form  is  imparted  to  the  end 
of  the  iiv(.'t. 

Riv'et-joint     The   results   of    Mr.   Fairbairu's 
experiments  on  riveted  jnint.*^  ^vere  as  follows  :  — 
Taking  the  coefficient  of  tenacity  of  the  boiler-plate  it?elf=  100 

Then  that  of  an  equal  length  "of  joint  would  be  — 

For  double  row  of  rivets =    70 

For  single  row  of  rivets =    56 

Mr,  Fairbairn  gives  the  following  tab'e  a."  exhibiting  the 
strongest  forms  and  best  proportions  of  riveted  joints,  deduced 
from  practice :  — 

Dimensions  in  inches. 


Fig.  4:355. 
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For  double-riveted  joint.«,add 
two  thirds  to  ttie  depth  of  lap 
given  for  single  joints. 

Riv'et-ing-tools.  Tlic 
inipliMiii'iit.s  ii.si'il  in  rivct- 
iiii;nietallic  platcstogetlii-i'. ' 
Those  used  foi'  sliip  and 
boilur  plates  are  ;  — 
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a,  rivet-tongs. 

b,  rivctiiiy-liumnuT  (outsijc). 

c,  tongs. 

d,  olu.sing-liainmcr  (outside). 
c,  cliisiiig-liainmer  (inside). 

/,  9,  dolly- 

A,  lioItlii)g-up  hammer  (inside). 

Coppersiuitiis  and  other  workmen  in  tliin  sheet- 
metal  or  leiithfr  work  united  by  rivets,  I'liiploy  a 
rivft-puiich  or  rivd  and  burr  scf,  tlie  worlc  beinj^  -sup- 
porti-'il  on  a  staki'  or  iilatf. 

Riv'et-iuak'ing  Ma-chine'.  A  machine  for 
making  rivets  I'roni  rod-iron.     In  Fi*:;.  4350,  the  rod 


Fig  4356 


Rivet-Makiiis;  Machine. 


d  is  fed  tlirongli  a  giiide-]ilate  into  movahle  dies  h  ft, 
the  k'ngth  of  the  blank  being  regulated  liy  a  stop. 
The  moval)le  dies  have  reciprocating  motion,  and  cut 
olf  the  rod  fed  into  the  machine,  carry  the  bhink  in 
front  of  tin*  heading  die,  and  finally  serve  as  tlie  die 
in  wliieh  the  head  of  tlie  holt  is  formed.  As  they 
descend  they  cut  off  the  length  of  rod  against  the 
face  of  the  guide-plate,  and  carry  it  in  front  of  a  hol- 
low die  m  that  has  a  horizontal  motion,  the  interior 
of  the  die  corresponding  to  thi^  intended  form  of  the 
shank  of  the  rivet.  The  stub  end  of  the  rivet  is 
fornnnl  against  the  plunger  ;j,  which  also  serves  to 
ejeitt  it  when  finished. 

Fig.  4;Jj7  has  a  feeil-jilate  A  into  which  the  rod 
is  fed  through  an  aperture  /  ;  a  blank  is  cut  otf  by 
the  downward  motion  of  the  plunger  7",  which  holds 
and  guides  it  while  being  forced  into  one  of  theaper- 


Fig.  4357 


tures  c  e  in  the  die-wlieel  iV,  by  the  reeiproiating 
rod  c,  where  it  is  subjected  to  the  aetiun  of  ihe 
header  K,  ojierateil  by  the  same  compound  cam  D 
which  actuates  the  lever  carrying  the  idunger  T. 

Riv'iug-knife.  {Cooper iiu/.)  A  tool  u.-^ed  in 
splitting  balks  for  staves,  clapboards,  shingles,  etc. 
A  /raw. 

Riv'ing-ma-chine'.  A  machine  for  splitting 
wood  in  thediivctiun  of  the  grain  ;  hu' hoops,  slaves, 
splints,  as  the  case  may  be. 

Roach.  {.\i(i(fica/.)  The  upward  curve  of  the 
foot  of  a  sail,  made  in  order  to  clear  the  stays,  spars, 
etc.  A  piece  laced  on  to  fill  up  the  concavity  is 
called  a  save-all. 

Road.  "The  Carthagenians,"  says  an  ancient 
writer,  "invented  paved  roails."  The  Koman  roads 
were  pavements  resting  on  a  fouudalion  of  naigh 
stones  consolidated  into  one  mass  by  liijuid  niorlar 
or  grout.  They  extended  from  IJome  to  her  distant 
provinces,  and  facilitated  the  march  of  her  legions, 
tlie  transportation  of  supplies,  and  the  intercourse 
by  couriers  and  post-rariiages. 

"  The  Romans,''  gajs  Isidore,  "  make  ronds  almost  aU  over 
the  world,  to  htive  thiMr  umrcbfs  in  a  strai>j;ht  line  and  lo  i-ni- 
ploy  the  people  "  Isidore  was  a  Greek  architect  of  the  ?i.\th 
rentury,aud  was  employed  by  .lustinian  to  conplete  tlieelmrth 
of  St.  Sophia  at  Constjuitinople,  now  a  Mohnniuiedan  nio?qiie 

Twenty -nine  j^reat  HiilitJiry  roads  eeiiteied  at  Uoti  e,  ton  e  uf 
them  being  curried  to  the  extrene  limits  of  the  Knipii'c,  which 
was  divided  into  11  regions,  113  prtivinies,  trtiver>ed  by  372 
great  roads,  which,  a* cording  to  the  Itineiai'y  of  Antoninus, 
had  a  length  of  52,9114  Roman  miles. 

The  tirst  of  these  great  roads  wjts  the  Apj'ian  IfWy,  construct- 
ed by  the  censor  Appius  Claudius  CaM  us.  442  a.  u.  c  (311  D  c), 
who  is  not  to  be  confoumleil  « ith  the  detenivir  Appius  Clau- 
dius,44U  B  c.,<oueerned  iu  the  tnigedy  of  Viiginia,  tlie  Ro- 
man maiden  The  stones  were  hewn  and  carefully  titted. 
It  was  never  excelled  by  the  Romans.  Ajipius  con^truf  ted 
it  to  Capua.  142llliies,andhis^u^ces^"0l•s  to  Krundusium  (now 
Brindisi),  another  218  n.iles.  Strabo  (d.  a.  d.  24)  pives  it  the 
preeminence.  It  is  still  entire  in  n;any  places,  though  more 
than  twenty  centuries  have  elapsed  since  its  construction  It 
was  properly  culled  '•  JUgina  Vinrum." 

The  \'ia'  Nuniicia  led  to  Rrundusium  ;  the  Via  Flaminia  to 
Rimini  and  Aquileia;  the  Via  Aurelia  wn?  along  the  coast  of 
Ktruria ;  the  Via  Cassia  ran  ro  Moilena,  letween  the  Flaminian 
and  Aureliau  ways  ;  the  Via  ^Emilia  extended  from  Rimini  to 
Pincenza. 

The  smaller  ways  were  the  Via  Prrenestina  to  Palestrina  (the 
ancient  Praeneste);  Tiburtina  to  Tivoti;  Ostiensis  to  Ostia; 
Liuirentina  to  Laurentiini,  south  of  Ostia  ;  Salai'ia,  etc. 

Under  Julius  Caesar  Ihecsipital  ol  the  Empire  was  in  complete 
communication  with  all  the  principal  cities  by  paved  roads. 
During  the  last  Afiican  war  a  paved  road  was  constructed 
through  Spain  and  (iaul  to  the  Alps. 

These  roads  connected  the  capital  with  Savoy,  Dnuphiue. and 
Provence,  Germany,  all  parts  of  Spain,  Gaul,  Constantinople, 
Hungary,  Macedonia,  and  the  mouths  of  the  Danube. 

On  the  other  sides  of  the  intervening  waters  these  roads  were 
continued  iu  Sicily,  Corsica,  Sardinia,  Eugland,  Asia,  and  Af- 
rica. 

The  Roman  roads  were  distinguished  by  the  names 
Via,  Achis,  Itcr^  Scmita,  TrameSy  Diverticulum y 
DirerH/tm^  CnlUfis,  etc. 

Tlie  Via  was  the  best,  and  had  a  width  of  R  Roman  feet. 
The  Vifp  Militnri  and  other  imiinvtant  roads  in  the  nciglibor- 
hood  of  Rome  had  a  double  widtli,  IG  Ronnti  feet,  equal  to  15 
feet  C  inches  English,  and  nmrgines.  or  sidewalks,  8  feet  wide. 
The  middle,  convex  portion  was  paved  with  blocks  and  dividt  il 
from  the  sidewalk  by  a  curb  or  low  wall,  2  feet  uide  and  IS 
inches  high.  The  middle  was  for  the  infantry  \  the  marginea 
for  carriages  and  equestrians. 

The  Actus  was  4  feet  wide,  for  single  car- 
riages 

The  Iter,  for  horsemen,  pack  animals,  and 
pedestrians,  was  3  feet  wide. 

The  Semita  was  18  inclies  wide,  and  was 
called  Trairifs,  Divfrtirulum,  or  Divrinim 
when  it  branched  across  tields.  The  Smnta 
on  steep  grades  was  frequently  in  the  form 
of  stops. 

The  CaHfiis  was  a  mountain  path. 
In  Rome  were  31    principal   streets   and 
about  422  less  important  ones. 

The  Roman  military  roads  were  made  with  four  strata  with  a 
composite  thii'kness  of  about  three  feet. 
1 .  The  statumen  consisted  of  two  courses  of  flat  stones  laid  in 
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2.  The  riitius^A  rubble  of  broken  stones  mixed  with  one  third 
the  quantity  of  quickiime  ami  well  nimnied. 

3.  Tlie  nitrleus,  a  mixtuit  of  brick,  potsherds,  broken  tiles, 
and  one  third  the  quimtity  of  lime  :  or  gravt-l  aud  the  stuted 
proportion  of  lime  laid  on  while  hut  from  slukiujr. 

4.  Th9  summa  crttsia,  puvcuient  of  not  le^  than  six  inches 
thick. 

These  roid*  bore  uninjured  the  weight  of  columns,  obelisks, 
and  other  immense  block-s,  weighing  hundreds  of  tons. 

The  royal  roads  of  Persia  ran  by  the  side  of  the  common  roads, 
and  wore  reserved  for  the  uses  of  the  king  alone.  They  were 
kept  in  better  condition  than  the  common  roads,  and  g;ive  rise 
to  that  remark  of  EucliJ,  the  mathematician,  to  Ptolemy  Pliila- 
delphu.-!,  at  a  dinner  ia  the  Museum  of  Alexandria,  "  There  is 
no  royal  road  to  geometry.'*  * 

The  Moguls  constructed  good  roads  in  India,  with  a  di.<ttanee- 
stone  at  the  end  of  every  hoss.  Agr.i,  Lahore,  and  Ctisiimere 
were  t!ms  connected-  With  tae  death  of  Aurungzebe  these  im- 
provements cea-ted,  and  the  works  cominemed  tu  ilecay. 

At  a  comparatively  late  date  the  work  of  improvement  of  the 
Indian  roads  his  been  pursued  with  vigor-  The  Grand  Truuk 
Road  connects  Calcutta  with  Peshawur  on  the  borders  of  Aff- 
ghauistin. 

The  military  roads  of  Peru  were  built,  one  on  the  plateau, 
the  other  on  the  shoije.  The  former,  for  nearly  2,000  miles, 
crossed  sierras,  gorges,  and  rivers,  by  tunnels,  bridges,  and  fer- 
ries. The  road  was  20  feet  wide,  faced  with  tt.igs  covered  with 
bitumen,  and  had  milestones.  Tae  shore  roid  wa^  built  on  an 
embankment,  ftith  a  cl.iy  parapet  on  each  side,  and  shade-trees. 
It  was  supported  by  piles,  in  places.  Every  five  miles  there 
was  a  post-house.     Humboldt  declares  the  road  magnificent. 

We  learn  from  the  venerable  Bede  (\  d.  700)  that  the  Roman 
road^  of  England  were  built  at  various  periods  in  the  second, 
third,  and  fourth  centuries  ;  the  people,  crimiaaLi,aad  the  Ro- 
man soldiery  being  employed  thereon. 

The  four  principal  ones  were, — 

1.  Watling  Street;  from  Kent,  by  way  of  London,  to  Cardi- 
gan Bay,  in  tV'aies. 

2.  Ikenild  Street:  from  St  David's,  Walc^,  by  way  of  Bir- 
mingham, Derby,  and  York,  to  Tynemouth,  Englaad. 

3.  Fosse  Way;  from  Cornwall  to  Lincoln. 

4.  Eruiin  Street;  frooi  St.  David's  to  Southampton. 

In  many  places  the  remains  are  yet  visible  ;  iu  many  others 
the  old  pavement  is  below  the  surface,  having  been  buried  by 
the  vegetable  growth  of  centuries,  or  covered  by  earth  from  other 
natunl  cause,  such  as  laud-slips  aal  watercourses. 

Higlivays  were  first  nude  public  iu  many  parts  of  England 
by  ti»e  Romans.  In  the  time  of  Elvard  I.  they  were  orderei 
to  be  widened  and  cleirel  of  trees  within  2)0  feet  of  the  ro;i  J, 
f  »r  the  prevention  of  robberies.  Toll  w.is  granted  on  one  in 
Liu  ion  in  1343.  The  parishes  were  made  answerable  for  their 
conlitioo  in  1553.     Toll  gvtes  were  erected  in  ISoS. 

Iu  the  sixteenth  year  of  the  reign  of  the  frivolous  Charle-i  II. 
a  turnpike  road  was  established  through  lie rtford.s hire,  Cam- 
bridge.shire,  and  Hunting  lonshire. 

The  Simplon  road  from  Geneva  to  Mihn,  built  by  Napoleon, 
cost  the  French  government  IT.O^IJ.O  10  iivres  i  S  3,"i5:),'JUU). 

Mac.\dam  says:  "The  measure  of  substituting  paveaients  for 
convenient  and  useful  roids  is  a  kind  of  desperate  remedy,  to 
which  ignorance  has  had  recourse."' 

The  mode  of  road-making  with  broken  stone,  before  Mac  Adam, 
was  to  make  a  foundation  of  lar.^  stoue,  on  them  place  stones 
of  a  medium  size,  and  finish  oif  with  the  smallest  MacAdim 
employs  broken  stone  of  as  hard  a  variety  as  possible,  no  stone 
to  exceed  six  ounces  in  weight  A  ring  is  used  to  test  the  sizes. 
It  has  an  interior  diameter  of  2V  inches. 

The  convexity  of  a  road  of  50  feet  vndth  may  be  1  foot  when 
settled;  tJ  inches  more  .'^hould  be  allowe  I  in  making. 

Mac.Vdim.  by  the  authority  of  the  ParliamenUiry  Commis- 
sion, substituted  in  one  street  fnr  the  rounded  stones  or  bowl- 
ders a  bed  of  broken  stone  laid  as  a  convex  rounded  roadway. 
His  ideas  were  laughed  at  by  professional  road-makers,  J»nt  after 
a  trial  of  th>i  new  scheme,  the  paving  of  London  was  torn  up, 
broken,  and  spread  d  la  lilira'tam.  The  country  districts  soon 
followed  the  example.  Macadam  was  maile  Surveyor-General 
of  the  Bristol  Roads;  he  was  reimbursed  for  his  expenses,  and 
received  the  additional  sum  of  £  2,000  as  a  recognition  of  his 
services. 

The  section  (Fig.  4358)  illustrates  a  plan  success- 
Kg.  4358. 


fully  adopted  by  Telford  on  the  Glasgow  and  Carlisle, 
the  Holyhead,  and  other  roads.  It  consists  of  a 
foundation  a  of  paviiig-i-toiu'?;  laid  broad  end  down- 
ward on  tlu'  leveled  surface  uf  the  natural  earth  and 
covered  with  broken  stoiie.s  h  to  tlie  dejitli  of  about 
six  inches.  These  wedge  in  between  tlie  interstit-es 
of  the  foundation,  fornnng  a  smooth  and  compact 
surface,      c  c  are  ditches,  and  d  d  pipe-drains. 

The  National  Road  from  Baltimore,  across  the  Alleghanies 
and  extending  to  Illinois,  is  t>5'i|  miles  in  length  and  bU  feet  in 
width.     It  is  macadamized  for  a  width  of  30  feet. 

Road-bed-  1.  {Hail way  Enfjhu-cring.)  The  bed 
or  bnuidalion  on  whieh  the  superstructure  of  a  ndl- 
way  rests.  The  substructure  of  the  way  consists 
of  the  embankment,  bridges,  piling,  ballast,  etc., 
and  supports  the  superstructure,  which  consists  of 
the  rails,  ties,  chairs,  frogs,  crossings,  etc. 

2.  {Vivll  Kvyiiicin'biij.)  In  common  roads,  the 
whole  material  laid  in  ]»Iace  and  ready  for  travel. 

Road-lev'el.  A  level  (</,  Fig.  43o8)  for  correct- 
ly laying  oil'  the  surfaces  of  common  or  nuuadnniized 
roads.  Its  lower  edge  is  .set  horizontally  by  the  aid 
of  a  ]>lumb-bob  susjiemU^d  from  its  ujiper  hraiuli,  and 
the  lower  limb  is  provided  with  olivets,  adjustable 
by  means  of  screws,  which  are  rai.-ed  or  loweretl  rel- 
atively to  each  other  to  guide  the  workmen  in  fonu- 
ing  the  desired  slope. 

Road-lo'co-mo'tive.  A  locomotive  adapted  to 
run  on  comniuu  roads.  The  idea,  conceived  by  Watt 
and  Dr.  Itoliinson,  was  lirst  realized  by  Murdoch,  a 
Cornish  engineer,  who,  about  178ti,  constriu-ted  a 
small  locomotive  which  ran  on  the  high-ro;ul  near 
Kedruth.  William  Symington,  in  Scotland,  and 
Oliver  Evans,  in  America,  also  constructed  models, 
though  on  diHerent  plans,  of  engines  de.'^igued  for 
this  purj  ose.  In  l&U'J,  Trevethick  and  Vivian  had 
one  experimentally  in  operation.  After  this  tlu*  bad- 
ness of  the  roads  and  opjmsition  of  the  turnpike 
managers,  or  the  diversion  of  inventive  talent  to  the 
improvement  of  railways  and  their  appliances,  seem 
to  have  frustrated  farther  attemjits  in  tliis  direction 
for  many  year-s,  when  the  subject  was  taken  up  by 
Griffiths,  Brunei,  Gurney,  and  others  at  various 
times.     See  Locomotivk. 

Steam-can-iages  constructed  by  some  of  these  in- 
ventors plied  for  a  time  between  various  cities  and 
towns  in  England  and  Scotland,  but  failed  to  become 
profitable. 

One  of  Gurney's  engines,  weighing  two  ton.%  drew 


Fig.  4359. 


Tdford^s  Road' Section 


Early  Road- Locomotives. 


ROAD-LOCOMOTIVE. 
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11  tons  upon  a  gnoil  linril  coiinti-y  roiid.    The 
of  this  locoiiiotivi!  luul  tiri'S  o.V  inches  wide. 


;  drivers  I  clo'e  to;;otber  ;  and  the  gearing  for  communtrating  the  motion 
to  till"  driviiig-whfols  is  f-u  constructed  that  Ijotli  wtne.s  arc  ai- 
.  -,.        -  1-       1  •  •  1    I  ways  ill  geareveu  wlien  turtiing  a  sliari)  loruer. 

Haueoek  s  elli^llie  {it,   J>  Ig.   i3M)  niu  lur   line  Wltll  i      ijy  ai,  adjustment  of  the  driving-pmiou.-  the  speed  of  the  en- 
16  passengers  in  1S.31.     The  iiiaeliinery  was  situated    giue  may  be  altered  from  the  slow  spied  ofii  miles  per  hour  to 


beliiud  the  carriage.  The  lire  was  blown  by  ;i  re- 
volving fan  turned  liy  the  engine.  The  two  liiiid 
wheels  were  drivers,  though  one  was  generally  dis- 
connected from  the  engine,  excejit  in  cliiuliing  liills, 
etc.  The  weight  of  the  locomotive,  witli  water  and 
fuel,  but  without  passengers,  was  3^  tons. 

The  success  of  railways,  and  the  difficulties  attend- 
ing the  use  of  ' 
locomotives  on 
ordinary  roads, 
caused  a  cessa- 
tion of  eli'orts 
toward  their 
improvement 
until  about  the 
yearlSo6,  wlieu 
the  subject  was 
again  revived 
with  a  view  to 
the  adaptation 
of  such  engines 
to  agricultural 
purposes.  Of 
late  years,  sev- 
eral     varieties 

have  been  con-    '""/  "^^^^ 

structed,  which  ~l;5?  -'      ~ 

fuliill  their  in-  ..:^ 
tended  purpose 
with  consider- 
able success. 
The  more  prom- 
inent  of   these 

are  constructed  on  the  general  ]>lans  of  Ransome  and 
Sims,  or  of  K.  W.  Thoinsun  of  Edinburgh,  who  intro- 
duced the  llexible  rublier  tire. 

James's  (ft,  I'ig.  4:jjlf),  patented  in  1867,  is  one  of 
the  earlier  of  the  more  recent  American  eli'orts  in 
this  line.  It  has  coupled  drive-wheels,  the  treail 
of  which  consists  of  segments  of  a  circle  supported 
on  separate  spokes. 

Ransome  and  .Sims's  ".self-moving  engine"  (Fig. 
■1300)  is  adapted  for  hauling  light  loads  on  common 
roads. 

The.'e  engines  have  a  single  cylinder.  The  driver  and  steers- 
man are  placed  behind  the  engine,  thus  enabling  them  to  eom- 
niunieate  with  .and  assist  each  otiier.  All  the  apparatus  for 
starling  the  engine,  reversing  and  applying  the  brake,  are  placed 

Fig.  4330. 


4  miles  per  hour,  and  f/cc  versa.  Tlie  diiviiig-wlieels  ii  «  are 
M'rought-iron,  with  east-iron  rims,  10  inches  Ijinail.  '1  hey  are 
fiirni.-lied  witn  wrought-iron  spuds  to  attach  to  the  rims  in  casn 
tile  roads  are  very  saudy  and  soft.  The  fire  box  of  the  engine 
is  adapted  to  burn  wood  or  coal.  Coal  and  water  for  a  j-mrney 
of  from  ti  to  8  u.iles  may  be  stored  in  the  tanks  f  /"under  and 

I  at  the  back  part  of  the  engine ;  6,  fly-wheel :  e ,  rudder-po.sl  ;  e/, 
steering-wheel.     This  loeomotive  is  also  adapted  lor  u;e  as  a 

I  motor  for  thrasUiug-maebines,  saw-mills,  etc. 


Fig.  4361 


^^^ 


Tlwmson^s  Ruafl-S'enme. 


Ransome  and  Sims''s  Road- Locomotive. 


Thomson's  (Fie;.  4361)  has  an  upnirht  tnhular 
l)oil(M"and  two  small  cylinders.  Tlu' crank-sluUt  and 
drivers  are  eonneeted  by  gearing;. 

The  rnvat  novelty  of  this  enjrine  is  in  the  clastic  tires  of  the 
whct.*l>i,ud;ii)ting  them  to  pass  over  loose  stone?,  slippery  surfaces, 
etc  These  tires  are  of  rubber,  12  inches  wide  jind  4.V  inchea 
thick.  The  rim  of  the  driver  i.-j  perforated  with  a  large  number 
of  holes,  an  inch  or  more  in  dian.ctcr.  into  which  the  inner  fur- 
fjce  of  the  rubber  tire  forces  itself,  to  prevent  slipping.  The 
outside  of  the  tire  is  protected  from  injury,  to  sfure  extent,  by 
an  end!e>:s  band  of  steel  cross-bars,  which  jield  with  the  tire  to 
inequalities  of  ground. 

The  loeomotive  is  .steered  by  a  single  pivoted  wheel  in  front, 
and  is  able  tntiirn  in  very  small  Fpace  liy  a  little  change  in 
the  nr>chincry,  it  may  also  be  used  as  a  portable  engine.    See 

ROVD-ROLLER. 

Roaddocomotives  are  employed  to  some  extent  in 
England  and  in  British  In- 
dia, hnt  have  not  met  with 
much  favor  in  continental 
Europe  or  Anierira.  A  few 
are  in  nse  in  Pjiazil,  ami  in 
the  United  .States  .several 
kinds  are  niannlactured  to 
order  ;  hnt  the  di-mand  for 
them  is,  at  present,  not  great. 
Sep  TiiArriox-EXGiNK. 

Road-met'al.  {Engineer- 
■ing.)  Ilrokrii  stnne  for  mak- 
inj^'  or  mending  macadam 
roads. 

Road-roU'er.  A  heavy 
cylinder  used  for  compacting 
the  surfaces  of  roads. 

One  of  the  road-rollers  used  in  the 
Central  I'ark,  New  A'ork,  weighs  6J 
tons,  and  is  adapted  to  receive  addi- 
tional injuling  to  hrintr  it  tr\  it  nr  12 
tons.  It  is  riin'pnped  of  two  hollow 
cylinders  of  cast-iron,  set  abreast  on 
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ROAD-STEAMER. 


a  strong  wrought-iroD  axle,  makiag  together  a  length  of  5  feet^ 
with  a  diameter  of  7  feet ;  the  cylioders  are  set  in  a  timber 
framework,  so  arranged  aa  to  admit  of  being  suitably  balanced 

Fig.  4362. 


Cmtral  Park  Road-Roller. 

on  the  journals,  and  the  whole  is  drawn  by  eight  horses.    Aper- 
tures are  made  in  the  ends  of  the  cylinders,  through  which 
the  interior  cavities,  consisting  of  four  separate  cells  in  each 
cylinder,  can  be  filled  with  broken  stone  and  gravel,  and  the 
weight       thereby       in- 
creased up  to  12  tons,  as 
above  stated.      Two   of 
these  large  rollers  were 
constructed  at  the  com- 
mencement of  the  work, 
and  have   served,  until 
lately  with   but  few  re- 
pairs, for  the  entire  road- 
system  of  the  Park. 

Steam  road -roll- 
ers have  now  been 
generally  intro- 
duced with  great 
success. 

Aveling  and  Por- 
ter's (Fig.  4363)  has 
two  driving-rollers 
in  front,  one  of  which 
turns  loose  on  the 
axle  to  enable  the 
machine  to  turn 
short  curves.  The 
driving-axle  is  ro- 
tated by  chain  gear- 
ing from  the  crank- 
shaft, and  similar 
gearing  is  nsed  for 
connecting  the  steer- 
ing-wheel with  the 
two  large  rollers  at 
the  rear  of  the  ma- 
chine. 

These  are  journaled  in  a  turn-table,  which  may  be 
rotated  horizontally  by  the  steering-wheel  to  guide 


the  machine  in  any  direction.  It  is  built  of  four 
sizes,  weighing  respectively  15,  20,  25,  and  30  tons. 
The  steering-wheels  of  a  ditlerently  arranged  roll- 
er, made  by  Aveling  and  Porter  (Fig.  4364),  are 
somewhat  conical,  and  are  mounted  on  an  axle, 
whose  ends  are  bent  downward,  so  that  the  wheels 
are  close  togetlier  at  their  lower  edges,  while  be- 
tween their  upper  edges  a  strong  upwardly  project- 
ing center-pin  from  the  axle  passing  tlirough  Hanges 
at  the  end  of  the  fire-box  serves  to  support  that  part 
of  the  boiler,  and  as  an 
axis  on  which  the  fore- 
wheels  turn  to  steer 
the  machine.  The 
steerage  is  effected  by 
chains  connected  to 
the  bow  in  which  the 
axle  isjoumaled,  which 


Road-RoUer, 


il  "fling  and  Porter''!  Road-Roller. 
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are  operated  by  a  foot-plate  worked  by 
tlie  driver. 

Road-scrap'er.  A  large  hoe,  or  a 
m.ichine  for  leveling  or  cleaning  roads. 
The  machine  (Fig.  4365)  is  an  oblique 
board  which  is  drawn  over  the  roail-bed 
to  level  the  earth  or  gravel  which  has 
been  dumped  in  position.  It  is  also  nsed 
^^  in    rounding  -  up    country 

roads  after  plowing  a  num- 
ber of  furrows  on  each  side. 
Fig.  4366  is  a  common 
form  of  scraper  for  lemov- 
ing  earth  in  road-making, 
or  even  in  ditching  when 
the  sides  of  the  excavation 
are  sloping.  A  grading- 
shovel  or  carlh-scrapcr. 

Fig.  4367  is  a  machine 
having  shares,  scrapers, 
and  roller  attached  to  the 
frame.  It  is  intended  for 
levpling  roads. 
Road-steam'er.   A  lo- 
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Fig.  1365. 


Fig  4366 


Road- Scraper. 

comotive  traction  engine  for  use  on  common  roads. 
See  Ro.\[)-LocoMOTiVE  ;  Tractiun-engime. 

Roan.  (Leather.)  Sheep- 
skin tanned  with  sumach  ; 
>the  process  is  similar  in  its 
details  to  that  employed  for 
morocco  leather,  but  lacks  the 
graining  given  to  the  morocco 
by  the  grooved  rollers  in  the 
finishing.  It  is  used  largely 
for  bookbinding  and  somewhat 
foi'  shoes. 
Roast'ing.  {Metallurgy.) 
A  protracted  heating  of  metallic  ores  to  a  point  be- 
low fusion,  to  expel  sulphur,  arsenic,  carbonic  acid, 
water,  etc.,  and  frequently  to  effect  oxidation. 

Fig.  4367. 


Earth- Scraper. 


other     volatile 
particles. 

A  is  Parke's 
roasti  n  g  -  o  v  e  n 
Utv  copper  ore, 
in  which  the 
ore  is  stirred 
by  machinery. 
The  hearth  is 
in  two  stories, 
each  of  which 
has  its  own  ro- 
tary stirrer  at- 
tacheil  to  the 
central  shaft 
and  operated  by 
gearing  in  the 
vault  below.  The  hot  gases 
from  the  furnace  jiass 
over  the  two  chambers  in 
turn,  and  thence  to  tlie 
chimney.  The  hearths  are 
about  12  feet  in  diameter. 
On  the  othei'  side  of  the 
hearth  appear  the  openings 
at  which  the  working  tools 
are  introduced.  These  are 
closed  by  iron  doors.  Tlie 
charge  is  introduced  at  an 
opeiung  in  the  roof  of  the 
upper      chamber.        Each 


Fig.  4368. 


Road- Scraper. 


The  roasting  of  ores  is  conducted  in  heaps  or  fur- 
naces. 

The  operation  is  (n)  for  the  purpose  of  removing 
impurities,  or  (i)  for  lonverting  certain  constituents 
into  a  more  tractable  condition,  either  for  succeeding 
operations  or  for  removal. 

1.  Sulphur  and  arsenic  are  expelled  by  fire, 
passing  off  in  fumes.  This  is  termed  roasting  with 
iron  and  some  other  ores,  which  are  built  up  into 
lieaps  with  fuel  and  then  fired. 

2.  The  roasting  of  tin  ores  to  get  rid  of  iron  and 
zinc  is  conducted  in  a  reverberatory  furnace.  Cop- 
per ore  is  roasted  in  a  similar  fui-nace  or  smelted  to 
convert  the  sulphnret  of  iron  into  an  oxide,  when  it 
passes  into  the  seoriffi  and  is  removable  as  a  slag. 

See  Copi'Eii ;  Copper-smelting  ;  Calcinino-ftjr- 
nace;  Roasting-furnacf, ;  Desulphurizing-fur- 
NACE,  etc.    See  lists  under  Metallurgy  ;  Furnace. 

Roast'ing-bed.  (Mctalhirgy.)  A  floor  or  bed 
of  refractory  suTtstance  on  which  ores  are  roasted. 

Roast'ing-fur'nace.  (Metallurgt/.)  A  furnace 
in  which  ore  is  heated  to  drive  ofl'  the  sulphur  and 


hearth  has  a  charge  of  4  tons.  The  material  is  raked 
from  one  floor  to  tlie  other,  and  eventually  falls  into 
a  vault  beneath. 

J?  is  a  shaft-furnace  for  roasting  iron  by  means  of 
gases  from  hydrocarbons.  The  stack  is  hooped  with 
iron,  and  has  a  central  ca^'ity  of  a  truncated  cone 
shape.  The  cast-iron  hearth  has  three  slopes  which 
incline  to  the  discharge-holes,  which  have  dooi's  in 
which  are  air-holes.  Above  the  ojienings  leading  to 
the  doors  is  a  carrying  piece  jirojecting  into  the  shaft. 
The  gases  are  led  in  at  a  tube  shown  on  the  left, 
from  which  they  reach  the  interior  by  a  number  of 
tuyeres  at  various  higlits  in  the  shaft,  whence  they 
issue,  and,  coming  in  contact  with  atmospheric  air, 
are  burned.  The  entrance  is  regulatable  by  dampers 
at  the  various  tuyeres  of  the  respective  series. 

C  is  a  reverberatory  furnace  lor  loastiiig  arsenical 
ores,  in  which  the  fumes  are  conducted  fjom  the  fur- 
nace through  a  long  flue,  in  which  they  are  con- 
densed in  cooling.  By  such  means  either  valuable 
materials  are  saved,  or  the  fumes  are  suppressed,  so 
as  to  avoid  contaminating  the  surrounding  atnios- 
jihere.  See  Arsenic-furnace.  Along  the  con- 
denser are  doors  for  extraction  of  the  deposited 
material.  See  Plattner's  "  Metallurgischen  Rost- 
prozesse,"  Freiburg,  1S36. 
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Fig.  4369  is  a  furnace  with  a  rotating  hearth,  the 
contents  of  which  are  moved  by  stationary  stirrers. 


Fig.  4369. 


class  known  as  a  shuft-fnrnace,  in  which  the  pow- 
dered ore  is  calcined  while  falling  through  the  Hanie 
rising  from  a  fire. 

,  having  been  crushed  by  the  rock-breaker,  is  then 
' .  salt  and  pulverized  by  the  stamp  battery.     From 
this  the  pulp  is  carried  by  a  conveyor  to  tiie 
feeder  a,  which  consists  of  a  hopper,  whose  Vot- 
tom  is  provided  with  a  coarse  wire  screen,  shaken 
by  means  of  eccentrics,  and  a  hollow  cnst-iron 
base,  on  which  the  lioppcr  stands,  and  through 
which  a  current  of  cool  water  is  caused  to  cir- 
culate     The  base  has  a  grate  covered  by  a  pcT- 
for.ited  sheet-iron  screen.     A  nunibiT  of  tliin 
iron   blades  are  arranged  across   the  Itopiei', 
nearly  touching  the  wire  sieve,  and  keepii  g  tlic 
pulp  in  place-     The  reciprocations  of 
the  wire  screen  cause  its  meshes  to  cut 


Another  form  of  roasting-furnace  has  inclined  cyl- 
inders, through  which  the  ores  pass,  being  heated 
by  the  furnace. 

In  Rivot's  furnace  (Fig.  4370),  the 
gold  or  silver  ores  are  mixed  with  ox- 
ide of  iron,  and  then  submitted  during 
the  roasting  process  to  the  action  of 


superheated  steam. 


Fig  4370. 
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Reverberatory  Furnace. 

In  Wlielpley  and  Stover's  furnace,  patented  Janu- 
ary 12,  1864,  tlie  ore,  in  a  finely  comminuted  state, 
is  forced  by  a  fan-Vilower  a  through  the  tube  b  into 
the  descendiTig  shaft  c  of  the  apparatus;  this  has 
furnaces  d  d!  on  each  side,  provided  with  chimneys 
c  c,  to  the  action  of  wliich  tlie  ore  falling  from  the 
tube  h  is  exposed.     The  bottom  of  the  horizontal 

Fig.  4371. 


WhtlpUyand  Storer^s  Shaft- Furnace. 

shaft /is  covered  with  water,  into  which  the  heavier 
particles  of  ore  fall  ;  the  lighter  portions  are  arrested 
in  the  chamber  g  by  means  of  a  spray  of  water  in- 
jected thereinto.  A  ra]»idly  revolving  fan  h  in  this 
chamber  withdraws  the  products  of  combustion 
through  the  up-cast  shaft  t. 

Stetefeldt's  furnace  for  roasting  silver  ores  is  of  the 


through  the  pulp,  which  falls  into  the  sh:ift  6  in  a  continuous 
shower,  c  is  one  of  two  tlues  of  a  gas- gen  era  tor,  which  enter 
the  phaft  on  each  side.  The  shaft  d  is  provided  with  a  light 
cover  and  a  slide  e,  on  which  charcoal  is  burned.  The  carbonic 
oxide  produced  by  this  is  mingled  with  air  introduced  throunh 
the  flue/,  and  passes  in  a  state  of  ignition  through  the  shaft  ^ 
into  h,  where  it  heats  the  shower  of  falling  pulp,  which  is  thus 
desulphurized  and  dechloridized,  and  falls  upon  the  inclined 
bottom  of  the  shaft,  whence  it  is  withdrawn  through  the  door  i. 
The  tine  particles,  freed  from  sulphur  and  chloridized.  whidi 
pass  through  the  shaft  A,  are  deposited  in  the  Hue  A-  and  dust- 
chambers  //,  and  withdrawn  at  intervals      See  page  1571 

In  Aiken's  furnace  (Fig  4373),  the  stamped  ore  fed  thrrugh 
the  aperture  a  is  conveyed  by  the  screw  b  into  the  conUiu  tor  r, 
and  drops  into  the  roasting-chamber  (/:  this  has  an  indined 
arched  top  e,  and  is  heated  by  two  furnaces//,  which  open  di- 


Fig.  437a 


Aiken's  Roaxtins;- Furnace. 

rectly  into  the  chamber:  the  doors  g-  ^.pivoted,  and  having 
cranks  h  h  by  which  they  may  be  placed  in  horizontal  or  verti- 
cal position,  serve  to  disctiarge  the  roasted  pulp  ;  the  waste 
gases  after  passing  through  the  ascending  and  depcending 
shafts  i  k  and  flue  /,  serve  to  dry  the  ore  previous  to  stamp- 
ing. 

Roast'ing-jack.  {Domestic)  An  old-fashioned 
device  for  turning  the  spit  on  which  meat  was  roasted 
before  an  open  fire. 

It  was  driven  by  a  dog  inclosed  within  a  tread-wheel  from 
which  a  belt  passed  around  a  pulley  on  the  end  of  the  spit.  Th« 
dogs  employed  for  this  purpo.=e  usually  belonged  to  a  peculiarly 
Bhort-legged,  long-bodied  breed,  termed  turnspits.  It  is  said 
that  there  was  not  unfrequentiy  considerable  competition  a.**  to 
which  should  take  his  place  in  the  wheel  when  a  joint  was  to  be 
roasted,  the  animals  well  knowing  that  industry  would  receive 
its  reward 

In  the  onward  march  of  improvement,  this  device  disappeared 
before  its  younger  rival,  the  smoke-jack  which  ate  nothing; 
though  within  a  comp^ratively  recent  period  it  might  still  be 
occasionally  met  with  in  England. 

Its  faithful  minister,  the  turnspit  dog,  is  now  but  rarely  seen. 
The  illustration  is  taken  from  the  castle  of  St.  Briard,  on  the 
borders  of  the  Forest  of  Dean,  in  Gloucestershire,  and  forcibly 
sugcests  the  davs  when  the  "  roast  beef  of  Old  England  "  still 
maintained  its  time-honored  supremacy  over  mutton  and  such 
small  deer. 
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Fig.  4374. 

,„ii 'fflliilffiteNslfV'«!!fe!i!ltM.i,,, 


The  Turnspit  at  Work. 

In  default  of  a  tiimsjiit  dog,  —  which  is  not  an 
uncommon  animal,  but  the  art  of  being  thus  useful 
has  been  lost  iu  the  family  for  seveial  generations 
jiast,  —  the  s|)it  may  be  turned  by  means  of  a  weight 
and  cord  acting  over  a  pulley  and  wound  upon  a 
drum,  on  whose  axis  is  a  band-wheel  which  turns 
the  spit  by  means  of  a  cord.  See  Bottle-jack  ; 
Smokk-jack. 

Ro'band.  (Nautical.)  A  ])iece  of  plaited  rope 
called  sennit,  used  for  fastening  the  head-rope  of  a 
sail  to  the  jackstay.     A  rope  band. 

Rob'i-net.      (SImm-cngine.)      A    British    term 
(borrowed  from  the  French)  for  some  of  the  cocks  of 
the     steam-en- 
gine,   as   the 
gnfjCy  brine,  and 
triat  eorks. 

Roch'ing- 
cask.  A  wooll- 
en cistern,  lined 
witli  lead,  in 
which  alum  is 
crystallized  af- 
ter having  hern 
previously  dis- 
solved in  water 
or  by  the  action 
of  steam. 

Ro  ck'a- 
Tvay.  (I'c- 
hice.)  A  kind 
offour-wheeled, 
two-seated  car- 
i-iage,  with  full 
Standing  top. 

Rock-bor'- 
i  n  g  M  a  - 
chine'.  (Min- 
inq.)  A  ma- 
chiue  for  drill- 
ing holes  in 
rock.  Low's 
machine  is  op- 
erated by  air 
compressed  in  a 
reservoir  at  the 
mouth    of   the 


tunnel  and  conveyed  to 
the  drill-cylinder  by  a 
jjipe  wound  on  a  reel  at 
the  back  of  the  appara- 
tus, and  so  geared  as  to 
allow  the  [lipe  to  un- 
wind when  the  machine 
is  advancing  and  recoil 
it  when  moving  in  the 
reverse  direction.  By 
suitably  arranged  gear- 
ing, the  boring  cylinder 
may  be  raised  or  lowered 
and  adjusted  to  any  re- 
quired angle.  The  com- 
pressed air  is  cooled  by 
being  forced  through  wa- 
ter, enabling  a  liigher 
pressure  to  be  used,  and 
may  be  diverted  from 
the  boring-cylinder  to  an 
upright  cylinder,  from 
wliich  motion  is  trans- 
mitted to  the  wheels 
when  it  is  desired  to 
move  the  machine.   See 

ROOK-DKILL. 

Rock-crush'er.    A  machine  for  breaking  rock. 

SeeOuK-MiLL  ;  Stamping-mill  ;  Quautz-mill,  etc. 
See  lists  under  Mill  ;  Metalluuoy. 

Rock-drill.  A  tool  for  boring  rock  by  a  chisel 
movement  or  rotary  motion.  Fig.  437(i  shows  sev- 
eral forms  of  rock-drills,  embracing  some  of  the  pe- 
culiar features  of  this  tool.  Many  varieties  may  be 
found  not  here  shown,  but  these  are  representative. 
See  also  under  Artesian-well  ;  Well-boring,  etc. 

a  has  four  cutting  edges,  arranged  radially. 

b.  The  drill-stock  has  a  central  cutter  and  removable,  revers- 
ible, radial  cutter-s  with  extended  edges.  The  shanks  of  the 
cutters  are  retained  by  a  sleeve  and  key  in  the  longitudinal  re- 
cesses of  the  drill-stock. 

Fig   4375 


l/nv^s  Rock-Boring  Mac/tine. 
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ROCK-DRILLING  MACHINE. 


c  has  a  central  drill  and  four  circumferential  reamers  to  en- 
large and  trim  the  hole. 

a  isa  drill  of  fast  and  movable  flat  chisel-formed  cutters  com- 
bined iti  one  stock,  in  such  a  way  that  the  movable  cutter  will 
be  the  leading  cutter,  and,  aftt^r'it  ha.-^  made  its  stroke,  will  re- 
ceive a  blow  ou  its  top  end  from  the  descent  of  the  fast  cutt«rs, 
thereby  driving  it  past  them  iuto  the  rock. 

e  hasa  ceutml  cutter  operating  in  a  tube  which  formsasand- 
bucket. 

/"has  serrated  sections,  a  collar  and  oblique  grooves  on  the 
Ptock,  so  that  as  the  shaft  is  lifted  for  a  stroke,  it  i.*  turned, 
cau:-ing  the  cuttin;;  face  to  descend  in  a  new  pbice,  and  turning 
the  drill  without  the  revolution  of  the  stock. 

g^  is  a  rotk-driil  of  tubular  form,  and  has  oa  its  face  seta  of 
cutting  edges  so  arranged  that  the  edges  of  one  set  may  strike 
tue  rock  across  the  incision  made  by  the  edge:^  of  the  luljacent 
Bet. 

h  is  designed  to  remove  broken  and  pulverized  rock  from  the 
bore  of  a  well,  and  collect  it  in  the  drill-rod,  at  the  same  time 
dis<;hargiiig  the  water  from  the  rod,  so  a?  to  allow  the  heavier 
matt*rrs  to  be  reUiued  in  the  rod,  until  the  receptacle  there  pro- 
vided for  them  L<  filled 

t  is  an  expanding  drill ;  when  it  is  drawn  upward  the  cutters 


Kock-DriUs. 

fall  to:;et^er  and  become  contracted  to  a  compass  less  than  the 
di  imefer  of  the  pipe  within  which  the  drill  works  ;  but  when  it 
i-ifo-.'ced  downward  the  cutters  are  forced  outward  in  radial  di- 
rections to  a  diami;ter  greater  than  the  pipe,  and  therefore  cut 
a  prith  for  the  pipe. 

In  J  the  drill-stock  ia  hollow,  and  is  designed  to  be  provided 
with  ho?e  attachments  for  the  pu^pf^se  of  introducing  water  un- 
der pressure  into  the  hollow  part  of  the  drill-stock,  in  order  to 
have  the  water  issue  therefrom  through  suitable  apertures,  to 
f»*ee  the  driil  of  the  boring  meal  and  remove  the  same  by  the 
overflow  of  the  water. 

ifc  i-j  a  conical-pointed  borer,  having  three  curved  catting  feces 
at  equ  il  di'^t.inces  around  its  point,  and  is  connected  with  the 
base  of  a  hollow  cvlinder  by  a  socket-joint;  its  curved  cutting 
faces  take  a  spiral  form  and  are  continued  up  to  the  top  of  the 
cylinder,  thereby  forming  parallel  spiral  proove'*  on  the  outside 
of  the  cylinder  ;  the  edges  of  the  spiral  grooves  act  as  reamers, 
tne  grooves  form  elevators  in  which  the  =ilt  is  raised  nearly  to 
the  top  of  the  cylinder,  where  the  grooves  are  intersected  by 
openings  which  a^Imitthe  silt  to  the  inside  of  the  cylinder,  from 
which  it  is  discharged,  when  full,  by  raising  the  instrument  from 
the  well  and  removing  the  borer. 

Ms  :n  annular  reamer  whose  face  is  armed  with  black  dia- 
mond   or  ftipphires.     See  DiAJ«o:fD-DRiLL. 

in  i*  a  ton!  for  making  an  enlarged  chamber  at  the  bottom  of 
a  («h'tft  It  has  a  pair  of  chisel  bars  coupled  by  pivots  and 
ppreuding  laterally  by  the  weight  imposed. 

Rock-drill'ing  Ma-chine'.    The  two  most  im- 


portant improvements  in  moilurn  vock-iirillin*;  npi'a- 
ratus  consist  in  the  use  ot"  compressed  air  as  a  niutiir 
and  the  employment  of  diamond  points.  (See  Fig. 
1631.)  Tiu^  former  is  now  universally  used  in  oiiera- 
tions  on  a  large  scale,  as  at  the  Mont  CVnis  and  Hoosac 
tunnels,  and  is  extensively  employed  in  coal-mining, 
serving  to  ventilate  the  shaft  be.side.s  pei  forming  ti.e 
functions  of  a  motor.  Tiic  diilliug-machines  to 
which  it  is  applied  are  various,  very  great  improvi- 
meiits  liaving  been  made  witliin  the  past  20  ur  25 
years,  previous  to  which  time  the  old  systems  of 
"turning  the  drill,  and  boring  or  pounding  by  hand, 
held  undisputed  sway. 

In  1849,  Clark  and  Motley,  in  England,  invented  a  machine- 
drill,  and  in  1S51,  Fowie  devised  a  similar  machine,  having  the 
drill  directly  attached  to  the  piston  cross-head  and  }irovided 
with  an  automatic  feed-apparatus.  To  this  succeeded  the  Ilntch- 
kiss  and  Gardner  machine.  It  has  an  automatic  feed,  and  t.ie 
drill  is  air-cushioned  to  deaden  its  shock,  enabling  it  to  be 
worked  very  rapidly  without  injury  to  the  stationary  parts 

The  Mont  Cenis  and  Hoosac  tunnels  gave  a  great  impetus  to 
this  cla.'is  of  inventions,  among  which  «ere  a  nuniber  intended 
for  excavating  the  whole  face  of  the  boring  at  once.  Such  were 
those  of  Beaumont  and  Perrens.  These  were  to  cut  an  annular 
groove  of  the  required  circumference  by  means  of  drills  rotated 
on  a  large  cylinder-head,  the  core  to  be  afterward  removed  by 
blasting. 

Captain  Penricp  proposed  to  do  away  with  blasting  by  stud- 
ding the  cylinder-head,  to  which  a  rotary  and  percus.'ive  motion 
was  imparted,  with  a  number  of  drills,  so  as  to  nmove  the 
whole  face  of  the  rock  at  the  same  operation.  The  .■^nialk-r 
class  of  ma<  bines,  which  sin  ply  drill  holes  for  containing  a 
blasting  charge,  are  those  now  universally  employed.  Among 
these  are  BergstraemV,  employed  in  Sweden,  in  which  the  drill 
is  automatirally  rotated  by  a  thread  on  the  fly-wheel  shaft, 
turning  a  gear-wheel  on  top  of  the  cylind*-r  and  connected  to 
the  piston-rod  ;  feed  i^  effected  by  hand. 

In  Low's,  the  piston-rod  is  hollow  and  has  an  interior  screw- 
thread  by  which  the  drill-holder,  fitting  therein,  is  advanced. 
The  piston-rod  is  guided  straight  during  the  forward  stroke  by 
a  ratchet-wheel,  working  in  parallel  grooves,  which  is  partially 
rotated  at  each  back  stroke.    See  fig.  4375 

The  Burleigh  machine,  u^"ed  at  the  Hoosac  Tunnel  atd 
Hallett's  Point,  has  n  piston-rod  extendirg  both  wajs  fnm  the 
piston  ;  the  front  end  contains  the  drill,  and  the  upper  is  hol- 
low to  receive  the  fted-screw  ;  this  part  has  a  spiral  slot,  whir  h 
receives  a  feather  on  the  inner  riot  of  a  ratchtt-wbeel.by  which 
a  rotary  motion  is  imparted  on  the  up  ^t^oke;  a  ring  on  the 
end  of  the  piston-bar  also  operates  the  valves,  and  through  aa 
intermediate  lever  feeds  the  drill. 

In  Ingersoll's,  the  piston-rod  projects  only  in  one  direction 
(forwardj,  and  is  hollow  to  receive  a  spiral  guide  for  iupartirg 
rotation.  The  feed-screw  works  in  a  socket  parallel  with  the 
cylinder,  and  is  operated  by  a  rod  which  pa^f^es  through  the 
spiral  guide,  and  has  a  head  which,  by  means  of  a  crank  move- 
ment, actuates  the  feeding-ratchet.  The  n  otor-valve  is  oper- 
ated by  plug-tappets  at  either  end  of  the  cylinder,     tig  4377. 

The  Haupt  drillis  suppoited  on  four  adjustable  legs,  and  ia 
sufficiently  light  to  be  moved  by  two  n  en,  and  i-^  operated  by  a 
single  man  with  2-horfe  power  of  steam;  at  20  to  40  poundu 
pressure  it  drills  a  If-inch  hole  in  hard  limestone,  at  the  ru'e 
of  5  inches  per  minute.  Compressed  air  ma\  be  used,  and  the 
machine  has  the  usual  horizontal,  angular,  and  vertical  adju^l- 
menta. 

Shelbiirne's  submarine  rock-drill,  en  plo\ed  for  removing  the 
obstructions  at  Hellgate.  is  supported  on  a  scn.i-spheroidal  hol- 
low cast-iron  base,  having  three  steel  ftet,  which  iusure  its  sln- 
bilitv  on  the  rock      The  drill  frame  is  (oniial  in  shape,  and  is 
made  of  wrought-iron,  the  drill-shaft  pn^sing  through  an  open 
ing  in  its  top      The  drill  is  operated  by  two  engines  within  a 
water-tight  chamber,  and  supp.ied  with  (-team  from  the  Loilcr 
!  of  a  Fteani-tug :  its  bead  is  provided  with  diamond  point*,  jwr- 
(  forming  its  work  altogether  by  rotation.    Live  steam  is  supplied 
'  by  a  rubber  pipe  passing    through  an   exterior  exhaust-pipe. 
,  Electro- magnetic  devices  are  caused  to  ring  a  bell  when  the  h«jle 
is  bored  to  the  required  depth,  and  also   when   the  drill  is  re- 
moved from  the  hole      When  the  proper  nun.ber  are  drilled,  a 
■  diver  descends  and  charges  them  with  nitro-gl}  cerine  cj^rtridges. 
Colonel  Von  Schmidt,  of  San  Francisco,  has  propo.-td  to  em- 
ploy for  tunneling  the  Sierra  Nevada,  in  order  to  si  pply  water 
to  the  auriferous  gravel-beds  of  Placer  County,  an  annular  dia- 
mond-drill, eight  feet  in  diameter,  consisting  of  a  liirge  wheel, 
on  whose  edge  the  diamonds  are  set,  cutting  a  circular  groove 
two  inche*  in  diameter,  and  h;iving  a  central  borer,  wbit  h  drills 
a  blast-hole.    The  apparatus  is  to  be  worked  by  ron  p1l■^^ell  air; 
and  when  a  sufficient  depth  is  attained,  3  or  4  feet,  it  is  to  be 
run  backward,  and  the  cyiindricaj  mass  of  rock  removed  by 
blasting. 

Ingersoll's  rock-drill  (Fig.  4377)  may  be  worked 
either  by  steam  or  compressed  aii'. 
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Pig.  4377 


Fig.  4378 


Fig  4379. 


Rock- Drill. 


McKean''s  Rock-Dritt  (English). 


Roch-Drilling  Machine. 


The  cylinder  a  is  placed  in  a  semi-cylindrical  trough  h  having 
trunnions  journaled  in  a  tripod  stand,  is  advanced  by  a  screw 
as  the  liole  i.s  deepened,  and  inav  be  rotated  in  a  vertical  plane 
to  drill  at  any  desired  angle.  The  points  of  the  liard  steel  drill 
e  are  so  shaped  astoexerta  cutting  instead  of  a  crushing  action, 
an  the  cylinder  U  rotated  during  its  downward  motion  by  ratchet 
and  pawl  devices  operated  Irom  the  rod  d.  e  is  the  steam -chest, 
/  the  induction,  and  ^  the  eduction  pipe ;  h  /i,  valve-rod  tap- 
pets. The  legs  i  i  i  are  a^ljustable  in  length  to  suit  inequalities 
of  tae  ground,  and  are  provided  with  hooks  k^  from  which 


weights  are  suspended  to  hold  the  apparatus  down  to  its  work. 
/  is  a  hand  lever  for  turning  the  feed-screw  «?,  iu  order  to  rni?e 
the  cylinder. '  See  also  Diamond-drill,  Figs  16o2, 1G33,  pagr€07. 

McKean's  rock-drill  is  operated  bytompressed  air;  the  feed 
is  effected  by  a  hand  crank  and  screw,  and  the  drill  is  partially 
rotated  at  each  stroke  by  a  bevel-gear  engaged  by  an  incHrrd 
fin  at  each  reciprocation.  The  stand  is  mounted  on  adjiiFtiillM 
steady  pins,  by  which  it  is  leveled.  See  Tunnel;  Scbmarins 
Excavation. 

Fig.  4379  is  a  view  of  a  machine  in  which  the  boring  is  made 


Fig   4380. 


Compre&std-Air  Engine  for  Rock-DriU. 


by  vertical  strokes.  The  mechanism  may  be  driven  by  hand  or 
otherwise.  The  drill  haa  its  downward  impulsion  by  a  monkey 
which  is  automatically  tripped.  The  drill  has  partial  rotation 
between  the  strokes. 

Fig.  4-380  is  an  air-<lriven  reciprocating  drill.  The  main  cyl- 
inder, in  addition  to  its  ordinary  ports,  has  two  ports  communi- 
cating respectively  with  the  back  of  the  valve  of  the  cylinder 
and  with  the  back  of  the  advance  cylinder.  The  main  cylinder 
has  also  a  central  supply-port  in  constant  communication  with 
the  tluid  supply.  The  piston-rod  carries  three  pistons  forming 
two  chambers.  The  forward  chamber  communicates  with  the 
outer  air.  The  hinder  chamber  contains  compressed  air.  The 
valve-rod  carr'es  four  pistons  ;  the  two  outer  forming  its  oper- 
ating pistons,  and  the  inner  ones  the  cylinder-valves. 

Rock'er.  1.  {Furniture.)  a.  A  curved  piece 
into  wliich  the  two  legs  on  one  side  of  a  chair  are 
in.sertcd. 

b.  A  curved  piece  beneath  the  end  of  a  chiUi's 
cradle. 

2.   {Engraving.)    The  comb-like  steel  tool  used 


in  making  the  ground-work  of  the  mezzotint  pro- 
cess. 

3.   {Mdalhirgy.)     A  trough  mounted  on  rockers, 
and  in  which  jiarticles 


of  ore  are  separated  from 
earth  by  agitation  in 
water. 

4.  A  low-down  skate 
with  a  rounding  sole. 

5.  {Chemical.)  The 
congelation  of  a  liquid 
is  assisted  by  a  slight 
agitation  of  its  parti- 
cles, which  is  effected 
in  the  ordinary  process 
of  free7,ing  ice-cream  by 
imparting  analternating 


Fig.  4381. 


Rocking- Chair. 
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Fig.  4382. 


semi-rotation  to  the  vessel  containing  it.     In  Fig. 
4384,  the  substance  to  be  frozen  is  contained  in  a 


Fig.  4a'i3. 
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Straight- Soled  Skate. 

mold,  placed  within  a  cylinder  mounted  on  rockers, 
and  is  surrounded  by  a  mixture  of  hydrochloric  acid 
and  sulphate  of  soda. 

Fig.  4384. 


Rocker-Freezer. 

Rock'er-cam.    (Afachi)ie-i-t/.)    A  vibrating  cam. 

Rock'er-shaft.  (Afachiyierif.)  A  shaft  which 
oscillates  about  its  axis,  as  that  of  a  bell  or  one 
supporting  a  pendulum.  More  frequently  called  a 
Rock-shaft  (which  see). 

Rock'et.  1.  A  cylindrical  tube  of  paper  or  metal 
filled  with  a  compressed  mixture  of  niter,  sulphur, 
and  cliarcoal,  which,  on  being  ignited,  propels  it 
forward  by  the  action  of  the  liberated  gases  against 
the  atmosphere. 

Rockets  have  been  known  in  China  and  India  from  time  im- 
memorial, and  have  long  been  emplovej  for  war  purposes.  It 
Seems  probable,  from  the  accounts,  that  they  were  employed 
agii  nst  the  force.'*  of  Alexander  of  Macedon  at  the  farthest  point 
of  hi-i  E'lstern  advance. 

The  first  European  author  by  whom  they  are  mentioned  is 
Mjrcus  Graecus,  who,  writing  in  the  eighth  ceutury,  says  that 
if  a  compound  of  niter,  sulphur,  and  charcoal  be  tightly  rammed 
into  a  long  narrow  tube  and  set  fire  to,  the  tube  will  fly  through 
the  air. 

They  appear  to  hare  been  employed  against  the  Crusaders  by 
the  Saracens,  and  were  probably  first  introduced  by  the  former 
into  Western  Europe.  War-rockets  were  used  by  the  Venetians 
In  13S0,  and  by  the  French  in  1449.     See  Gunpowder. 

Rockets  are  u*ed  for  various  purposes :  — 

War;  in  which  the  charge  may  amount  to  32  pounds. 

Life-savins :  to  convey  a  line  to  a  stranded  vessel 

Whn'e  killing:  in  which  the  charge  may  be  2  or3  pounds. 

Signal;  fired  straight  upward,  and  not  differing  essentially 
from  the  ordinary. 

Skt/'Toehet :  a  pyrotechnic  device  common  in  public  displays. 

Sky-rockets  differ  in  their  terminal  display,  which  is  depend- 
ent upon  the  garniture  contained  in  a  pot  at  the  head  of  the 
case,  and  which  may  consist  of  stars,  solden  shower-i,  serpents, 
iardoits,  velUles^  petards,  saxons,  crackers.  See  Ure,  I.  729, 
730 

These  and  signal  rockets  are  made  by  rolling  a  rectangle  of 
thick  paper  on  a  former,  whose  diameter  is  equal  to  the  interior 
of  the  rocket.  The  paper  is  pasted  at  each  turn,  and  additional 
sheets  are  added  until  the  required  thickness  is  attained  The 
ea^e,  as  it  is  termed,  is  then  choked  near  one  end  by  wrapping 
it  with  strong  twine,  which  is  drawn  tinhtly  so  as  to  compress  it 
at  that  point,  but  leaving  an  opening  sufficiently  large  to  admit 


the  spindle,  on  which  it  is  placed  for  driving.  The  composition 
employed  in  the  United  States  military  service  consists  of  about 
26  parts  niter,  5J  sulphur,  and  19  charcoal  from  hard  wood, 
preferably  maple. 

The  niter  and  sulphur  are  pulverized,  mixed  by  band,  and 
passed  through  a  sieve  having  about  25  wires  to  the  inch  ;  the 
charcoal,  moderately  pulverized,  is  then  incorporated  by  hand. 

The  case  is  placed,  choke  end  downward,  in  a  mold;  the 
spindle,  which  projects  upward  about  'i  the  length  ot  the  case, 
having  been  inserted  through  the  choke-hole;  a  ladleful  of 
composition  is  poured  into  the  case,  and  driven  by  means  of  a 
hollow  copper-shod  drift,  which  is  struck  25  or  30  blows  witji  a 
wooden  mallet,  packing  the  composition  into  a  solid  mass;  an- 
other ladleful  is  then  poured  in  and  similarly  driven  ;  Feveral 
hollow  drifts  are  used,  each  shorter  than  the  other,  until  the  rase 
has  been  charged  to  the  top  of  the  spindle,  when  a  solid  drift  is 
employed.  When  the  case  has  been  charged  to  within  about  ine 
diameter  of  its  top,  the  charge  is  covered  with  a  piece  of  paper, 
over  which  is  placed  a  wad  of  clay  or  plaster  of  Paris. 

Into  this  end  a  paper  cylinder,  termed  a  pm,  is  usually  in- 
serted for  containing  the  garniture  or  decorations;  it  projects 
about  1^  diameters  beyond  the  end  of  the  case,  and  is  sur- 
mounted by  a  paper  cone. 

The  whole  is  attached  to  the  larger  end  of  a  stick  of  ?qunie  or 
rectangular  section,  and  of  such  taper  that  the  rocket  will  \m\- 
ance  at  a  point  on  the  stick  one  or  two  inches  from  the  case 

The  choked  end  is  primed  with  a  piece  of  quickmatch,  and 
the  rocket  is  fired  from  a  stand  which  may  be  adjusted  to  any 
desired  angle  of  elevation. 

Desaguliers  had  proposed  the  use  of  rockets  in  modem  war- 
fare, but  the  first  actually  employed  was  introduced  by  Colonel, 
afterward  Sir  William,  Congreve,  in  1803. 

The  Congreve  rocket  consists  of  a  sheet-iron  ca^e  filled  with  a 
composition  of  niter,  sulphur,  and  charcoal  pulverized,  and  hav- 
ing a  head  which  may  be  either  solid  or  hollow,  to  contain 
a  bursting  charge,  and  is  closed  at  bottom  with  a  (ircular 
piece  of  gun-metal,  having  a  central  aperture,  into  which  the 
stick  is  screwed,  and  smaller  surrounding  apertures  for  the  es- 
cape of  gases.  If  the  shell-head  be  employed,  it  is  provided 
with  a  fuse,  so  as  to  burst  at  or  before  the  time  of  striking. 
These  rockets  were  first  employed  in  the  attack  on  Boulogne,  in 
18U6,  and  again  at  CopenhHgen,  in  1807.  They  were  al?o  u^ed 
at  the  battle  of  Leipsic,  1813,  by  the  British  rocket  troop,  an 
organization  which  is  still  maintyined  in  that  service. 

In  Hale's  rocket,  the  stick  is  dispensed  with.  As  originally 
made,  this  rocket,  which  in  external  appearance  re,'=embles  Con- 
greve's,  had  a  central  aperture  at  the  rear,  through  which  the 
propelling  gas  escaped,  surrounded  by  smaller  tangential  aper- 
tures for  imparting  rotation.  These  were  employed  by  the 
United  States  army  in  the  Mexican  campaign  of  1847,  having 
been  found  to  give  generaUy  as  good  results  as  those  to  which 
sticks  were  attached. 

It  sometimes,  however,  happened  that  immediately  after 
starting  one  would  diverge  from  a  straight  course  and  perhaps 
turn  completely  over,  returning  toward  the  place  whence  it 
was  fired. 

To  obviate  this, Mr.  Hale  placed  the  tangential  directing  aper- 
tures near  the  head,  instead  of  at  the  base  of  the  rocket. 

The  compo.'^ition  with  which  they  are  filled  consists  of  niter, 
10  parts  ;  sulphur,  2  ;  charcoal,  3  This  is  inserted  in  charges 
of  about  3^  ounces  each,  which  are  successively  compressed  by 
a  screw  or  hydraulic  press,  under  a  force  of  20  tons  or  more 
to  the  square  inch.  A  hole  is  bored  axiaily  through  the  com- 
position, and  afterward  reamed  out  conicaHy  tapering  toward 
the  bead 

A  few  rocket-batteries  were  organized  in  the  early  part  of  the 
late  war,  but  most,  if  not  all,  of  the  material  was  subsequently 
turned  into  store.  Rockets  are,  in  fact,  not  adapted  for  use  in 
a  wooded  country,  not  being  susceptible  of  great  accuracy  of 
aim;  and  being  diverted  from  their  course  by  the  slightest 
obstacle,  they  produce  but  little  effect  on  disciplined  troops, 
and  are  only  available  for  firing  buildings  or  frightening 
cavalry  horses. 

They  were,  however,  used  by  the  English  forces  in  the  war 
against  Theodore,  king  of  Abyssinia,  —  a  lineal  uusiendmit. 
according  to  the  tradition  of  his  country,  of  the  Queen  of  Sheba. 

War-rockets  are  fired  from  a  trough  or  tube,  which  has 
usually  a  stop  near  the  muzzle  end  to  detain  the  rocket  until 
sufficient  propulsive  power  is  developed  to  insure  its  starting 
in  the  proper  direction. 

The  tube  is  sometimes  mounted  on  a  tripod-stand  and  pivoted, 
so  that  the  required  direction  and  elevation  may  be  given  ;  or  it 
is  mounted  on  a  carriage  after  the  manner  of  a  field-piece,  in 
which  case  it  is  sometimes  called  a  rocket-gun. 

The  tube  has  been  made  of  rods  of  iron  twisted  spirally,  so  as 
to  form  a  kind  of  lattice,  imparting  a  rotary  motion  to  the  pro- 
jectile ;  it  has  also  been  proposed  to  accomplish  this  object  by 
flanges  on  the  rocket  itself. 
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ROCK-SHAFT. 


When  the  winil  is  directly  against  the  direetion  of  flight,  half    the  top  under  the  seat  and  back  of  the  rockers.     Stops 
.  degree  .s  to  be  added  to,  aud  when  directly  favorable,  the  [  ^.-^^^  spiiugs  attached  preveut  the  chair  rocking  Over. 


same  luuount  is  to  be  duducU^d  from,  the  above  elevations. 
Fig.  4385. 


Rock-et. 

Tn  Hunt's  rocket,  a  stick  is  dispensed  with,  rotary  motion  is 
imparttd  by  spiral  wings  on  tlie  case  or  tail-piece  A,  over  which 
is  a  bursting  charge  to  tJeparate  the  head  D 
Fig.  4386*  therefrom  at  the  termination  of  the  upward 
fliglit.  The  rocket  is  fii-ed  by  puUinga  lanyard 
tn,  which  draws  a  slide  igniting  a  friction  com- 
position. 

\Valbach's  rocket  has  wings  and  a  percussion 
point,  and  an  elbow  to  secure  discha-ge  if  the 
point  does  not  collide.  A  balancing  piece  on 
the  thi"eaded  tail  has  spiral  projections,  which 
cause  it  to  traverse  toward  the  rear  under  the 
impulse  of  the  blaang  composition,  and  pre- 
serve the  equilibrium  us  the 
Fig.  4387.      composition  is  expended. 

Detwiller's  rocket  has  a  series 
of  interchangeable  cups  A^  A-  A'^ 
containing  differently  colored 
fires  ;  these  are  interchangeable, 
so  as  to  appear  in  any  required 
Buccession  when  the  head  is  ex- 
ploded, their  various  combina- 
tions forming  signals. 


Fig.  43S8. 


I". 


2.  The  lever  whereby  the 
bliioksniith's  bellows  are 
inflated. 

Rock'et-drift.  (Pijro- 
tcchny.)  A  cylinder  of  wood 
tipped  with  copjier,  em- 
ployed for  driving  rockets. 
Its  diameter  is  ecjual  to  the 
interior  diameter  of  the 
case.  Several  of  different 
lengths  are  used  in  charg- 
ing each  rocket,  the  shorter 
being  employed  as  the  case 
is  gradually  filled  with  com- 
position ;  the  longer  have 
conical  perforations  to  re- 
ceive the  spindle ;  the 
shortest  is  solid.  Each  la- 
dleful  of  composition  is 
compacted  by  striking  the 
drift  a  certain  number  of 
blows  with  a  mallet. 

Rock'et-har-poon'. 
(Weapon.)  A  device  for 
killing  whales.  It  consists 
of  a  rocket  having  a  point- 
ed shell  at  its  front  end  containing  a  buisting  charge 
exjiloded  by  a  time-fuse.  The  body  of  the  rocket 
contains  the  propelling  charge,  and  to  its  rear  end 
is  attached  a  barbed  harpoon  to  which  the  line  is 
fastened.  It  is  fired  from  a  gun  or  directing  tube 
poised  on  the  shoulder.     See  Gun-harpoon. 

Rock-fije.  (Pijrotcchny.)  An  incendiarj'  com- 
po.sition  which  burns  slowly  and  is  difficult  to  extin- 
guish. Used  for  setting  fire  to  ships,  buildings,  etc. 
It  is  composed  of  3  parts  rosin,  4  sulphur,  10  niter, 
1  regulus  of  antimony,  1  turpentine. 

Rock'ing.  The  motion  of  a  steel  mill  on  a  cop- 
jier  cylinder  intended  for  calico-printing,  when  the 
jiatterii  of  the  mill  is  to  be  repeated  on  the  copper 
a  number  of  times  at  intervals.  See  Engraving- 
machine. 

Rock'ing-chair.  One  on  curved  pieces  which  al- 
low a  backwardanil  forward  oscillation.  In  Fig.  4388, 
the  side  pieces  are  connected  by  i-einovable  rods  at 


Signal-Rocket. 


Rocking-  Chair. 

When  the  chair  (Fig.  4389)  is  used  as  a  rocker, 
the  leaf,  foot-rest,  and  arms  are  folded  under  the 
seat.  To  ]ilace  the  chair  in  a  condition  to  accommo- 
date the  body  in  a  recumbent  position,  it  is  tlirown 

Fig.  4389. 


Rocking  and  Reclining  Chair. 

back  until  the  studs  meet  the  hooks,  after  which  the 
foot-rest  is  unfolded.  The  chair  rocks  to  and  fro  on 
the  base-i'iece  instead  of  upon  the  carpet. 

Rock'ing-ham-'TO-are.   {Pottery.)   See  Faience. 

Rock'ing-tree.  (ll'cavimj.)  The  axle  fronx 
which  the  lay  is  suspended. 

Rock-pul'ver-iz'er.  A  machine  or  mill  for 
breaking  stone  for  road-bed  or  ore  for  metalhirgic 
treatment.  SeeORF.-MiLi, ;  Stone-breaker  ;  Quautz- 
MILL,  etc.  See  lists  under  Mill  ;  Mining  ;  Metal- 
lurgy. 

Rock-shaft.  (Stemn-enijine.)  a.  A  shaft  with 
tappets  which  raise  the  levers  of  the  pujipet-valves 
in  a  certain  class  of  steam-engines. 

b.  The  shaft,  with  levers,  used  for  working  tlie 
.slide-valves,  the  notch  of  the  eccentric  rod  dropping 
into  a  stud  fi.xed  in  one  of  the  levers  ;  the  links 
of  tlie  slide-valve  spindle  being  attached  to  the  op- 
posite lever  on  the  same  shaft. 


ROCK-STAFF. 
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ROLL. 


Rock-sta£  The  lever  of  a  forge-bellows  or 
othi-r  vibrating  bar  in  a  machine. 

Sod.  A  straight,  slender  j>iece  of  wood  or  metal, 
as  the  ramrod,  wiping-rod,  riding-rod,  used  by  gun- 
smiths and  armories. 

The  coupling  bar  or  lengthening  bar  of  a  drill- 
stock. 

A  boring-bar  ;  miser  ;  shell ;  sludger. 

A  connecting  piece,  as  that  between  the  cross- 
head  of  an  engine  and  a  crank.  A  connecting-rod. 
And  so  on. 

Rod-chis'eL  A  chisel  on  the  end  of  a  withe  or 
rod,  used  by  the  smith  in  cutting  liot  metal. 

Rod-coup'ling.  ( irdl-sinking. )  A  de\-ice  for 
uniting  the  rods,  which  carry  the  tools  used  in  boring 
Artesian  or  oil  wells,  etc.,  so  as  to  form  a  continuous 
shaft. 

Id  Fig.  4390,  the  parts  are  halved  together,  screwed  into  a 
threaded  sleeve,  and  secured  by  a  jam  nut. 


Fig.  4390.    Fig  4391. 


Fig.  4392. 


Fig.  4393. 


ri 


Pump- Rod  Boring-Tool  *^_.— — ~i 

Coupting.     Rod-Coupling.     Coupling.      Drill-Rod  Coupling. 

In  Fig  439T,  the  ends  of  the  pipes  have  enlargements,  and 
are  secured  by  clamping,  wedge-pieces,  and  an  outer  sleeve. 


Fig.  4394. 


Pin,  and  Dowel 
Machine. 


In  Fig.  4392,  the  ends  of  the  rods  have  annular  channels,  are 
clamped  by  half-cyliuders  similarly  grooved,  and  secured  by  & 
tapering  tbinible. 

In  Fig.  43^3,  a  recess  in  one  section  receives  the  end  of  a 
spring  secured  to  the  other  section ;  the  spring  is  depressed 
while  the  screw  joint  is  being  tiglitened,  and  when  released  by 
engagement  with  the  recess  prevents  revolution. 

Rod-il'on.  Rolled  round  iron  for  nails,  fencing, 
etc. 

Rod,  Pin,  and  Dow'el  Ma-chine'.  ( If'ood- 
working.)  A  device  for 
turning  cylindrical  dowels, 
rods,etc.,fromangularstuft'. 
The  flame  a  is  secured  to  a 
st^ind,  and  c;irries  the  hol- 
low rotating  arbor  b,  to 
which  the  cutter-head  c  i- 
clamped  by  a  screw.  Tli' 
stuff  is  prevented  from 
turning  by  a  collar  d  hav- 
ing an  angular  aperture,  through  which,  and  the 
central  opening  of  the  arbor,  it  is  pushed  while  be- 
ing operated  on  bj-  the  revolving-cutter. 

The  coUai's  and  cutters  are  of  different  caliber, 
adapted  to  the  various  sizes  of  material  used  and  to 
the  recjuired  diameter  of  the  finished  rod  or  pin. 

Rod-plan'er.  A  special  machine-tool  for  plan- 
iug  locomotive  connecting-rods,  guide-bars,  and 
similar  work.  It  lias  two  sets  of  uprights  and  cross- 
heads,  with  double  saddle  on  each  cross-head.  The 
table  is  driven  by  spiral  driving-gear,  so  arranged  as 
to  move  the  table  at  the  same  speed  each  way,  and 
taking  cut  in  both  directions.  The  movable  cross- 
head  is  adjustable  to  or  from  the  stationary  cross- 
head,  so  as  to  adapt  the  machine  to  vaiying  lengths 
of  work  ;  say  from  3i  to  10  feet.  Self-operating  feed 
to  the  saddle  will  plane  both  ends  of  two  connecting, 
rods  at  the  same  time.  Also  applicable  to  all  kinds 
of  stub-ends  for  stationary-engine  work. 

Rogue's  yam.  A  worsted  thread  laid  up  in  the 
middle  of  each  strand  of  British  dockyard  rope,  to 
prevent  theft.  Differently  colored  worsteds  are  used 
in  each  dockyard,  in  order  to  trace  the  maker  of  rope 
which  proves  defective. 


Fig  4395. 


Roll.  1.  (if etal -working.)  One  of  the  pair  of  cyl- 
inders between  which  metal  is  passed  to  draw  it  into 
bar,  or  to  flatten  it  out  into  a  sheet  See  Rolling- 
mi  i.i~ 

The  largest  known  to  the  writer  is  a  pair  of  iron 
rolls  for  Sir  John  Brown's  works  at  Sheffield,  Eng- 
land. These  rolls  are  15  feet  6  inches  in  extreme 
length,  and  3  feet  in  diameter,  and  each  weighs  18 
tons.     They  are  used  for  rolling  armor-plates. 

2.  (Engraving.)    The  cylindrical  die  in  a  trans- 


'  ferring-press.  See  Bank-note  Engraving.  See 
Roller. 

3.  (iVool-ieorkinq.)  A  carding  of  wool,  delivered 
broadside  from  the  cards,  and  somewhat  compacted 
in  the  process.  Rolls  are  prepared  for  hand-spin- 
ning. 

The  dotUnri-cijlindcr  of  a  wool-carding  machine  has 
longitudinal  bands  of  cards  with  intervening  s)>nies. 
The  doffing-knifc  removes  the  fibers  from  these  bands 
in  slivers  which  are  of  the  length  of  the  doflSng-cyl- 
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ROLLER. 


RoUs. 


inder.  They  fall  into  the  roller-bowl,  which  rolls 
and  compacts  them,  bringing  them  into  the  condi- 
tion of  rolls  or  cardinys,  wliich  are  taken  to  the 
slubbituj-machine. 

i.  (Boukbiudiag.)  A  tool  (a)  for  hand  emboss- 
ing or  gilding 
Fig.  4396.  ^^f:^^^iij^  where  a  contin- 
uous line  01-  jiat- 
teru  is  to  be  im- 
pressed upon  a  book- 
cover.  It  is  a  brass 
wheel,  whcse  edge  is 
of  the  pattern  desired, 
either  in  single,  double, 
or  triple  line,  or  hav- 
ing fillets,  interlacing, 
or  scroll  pattern  en- 
graved thereon.  It  is 
mounted  in  a  holder 
and  heated  over  gas  or 
charcoal.  The  handle  rests  against  the  shoulder  of 
the  operator,  and  the  wheel  is  passed  along  the  place 

to  be  e  m  - 
Fig.  4397.  _^^^*^  bossed.  For 
gilding,  the 
surface  is  pre- 
viously spread 
with  glaire, 
and  gold-leaf 
is  laid  thereon. 
5.  (Metal- 
lurgy.)  One 
of  a  pair  or 
series  of  roll- 
ers arranged  in  pairs,  between  which  ores  are  crushed. 
That  shown  at  b  (Fig.  4396)  has  an  interior  longitu- 
dinal slot  to  receive  the  key  by  which  it  is  held  on 
the  shaft. 

6.  (Building.)  A  .strip  with  a  rounded  top  laid 
over  a  roof  at  the  ridge  or  at  lateral  joints,  to  raise 
the  sheet-lead  at  those  points. 

7.  (Paper-makiiui.)  A  cylinder  mounted  with 
blades  for  working  jiaper-pulp  in  the  tub. 

Roll  and  Fil'let.  A  rounded  molding  with  a 
S(|uare  fillet  on  its  face. 

Roll-blot'ter.  One  having  a  roller  around  which 
sheets  of  blotting-paper  are  fastened,  and  a  handle  in 
whose  forks  the  ends  of  the  roller  axis  are  journaled. 

Roll-boil'ing.  (fVoolcn-mnniifacturc.)  A  pro- 
cess for  giving  a  luster  to  cloth  by  scalding  the  cloth, 
while  tightly  wound  upon  a  roller,  in  a  vessel  of  hot 
water  or  steam.     (Hirst's  English  patent,  1830.) 

Roll-box.  (Spinning.)  In  the  jack-frame,  the 
rotary  can  or  cyliniler  in  which  the  bobbin  and  car- 
rier cylinder  for  the  rovings  revolve. 

Roll'er.  1.  (Husbandry.)  A  clod-crusher  or 
ground-levelei-.  An  implement  of  a  cylindrical  form 
to  roll  over  arable  ground  to  break  clods,  cover  seed, 
and  press  in  plants  which  are  thrown  out  of  the 
ground  by  frost. 

The  roller  is  mentioned  as  an  implement  for  break- 
ing the  clods  of  arable  ground  by  Googe,  in  his 
"  Heresbachius,"  publi-shed  in  1578. 

The   ordinary   land-roller   has   a  single   cylinder 

Fig.  4398 


Bookbindefs  Roll. 


Land'RoUer. 


made  of  a  trunk  of  a  tree  or  of  logs  of  wood  upon  a 
skeleton  frame,  or  is  a  shell  of  iron  with  spokes  and 
having  sockets  for  an  a.xle  or  gudgeons. 

Fig.  4398  shows  a  double  roller,  in  which  the  de- 
tachable tongue  is  confined  with  bands  to  the  frame 
to  which  it  is  bolted.  The  rear  rollers  are  adjusted 
and  loosely  attached  to  the  elongated  rear  bar  of  the 
forward  frame. 

Fig.  4399  has  three  rollers  on  separate  axles,  the 

Fig.  4399. 


LanrJ-RoUer. 

rear  one  trailing  behind,  traveling  upon  the  ground 
lelt  unrolled  between  the  two  preceding  ones. 

Land-rollers  are  also  made  of  pecidiar  construction 
or  size  for  specific  purposes  in  husbandry,  as  the 
corn-roller,  caue-roUer. 

The  roller-drill  is  one  having  a  roller  following 
the  seed-depositing  share,  to  compact  the  ground 
upon  the  seed.     Such  a  roller  is  a  covering-rolU'r. 

The  a(«j?i(7-roller  (a)  has  a  central  axis  and  a  se- 
ries of  circular  cutting-plate.s,  divided  by  interven- 
ing collars,  which  maintain  them  at  the  required 
distance.  It  is  used  in  preparing  ground  for  tillage, 
cutting  through  sods  and  tangled  grass  and  herbage 
to  prevent  choking  of  the  plow.    This  is  also  known 

Fig.  4400. 


as  a  (^isyt- roller  or  a  flanged  roller  for  restoring  mead- 
ows. 

2.  A  machine  for  leveling  roads  (see  Road-roller) 
or  for  garden-walks. 

Corntgaled  or  toothed  rollers  have  been  introduced 
into  land  culture,  and  are  known  as  clod-crushers. 
This  is  the  normal  idea  of  a  roller,  but  these  ridged 
or  spiky  cylinders  are  more  effective  in  breaking 
than  their  smooth  relatives. 

The  clod-crusher  (b)  consists  of  a  number  of  seg- 
ments attached  to  an  iron  axle  6J  feet  long.     The 
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segments  have  protuberances  which  give  the  knobby 
charuoter  to  the  roller. 

Fig.  4401  is  a  combined  harrow  and  roller.     The 
harrow  is  adjustable  vertically  by  a  lever  and  rotated 


Fig  440L 


Harrow  and  RolUr. 

by  gearing  from  the  axle  ;  it  is  followed  by  a  roller 
on  the  same  frame. 

3.  {Xiiiitical.)  A  cylindrical  anti-friction  bar 
which  revolves  as  a  hawser  or  rope  traverses  against 
it,  aud  thus  saves  the  rope  from  wear. 

4.  (Ordnnnci.)  a.  A  cylinder  of  wood,  used  as  a 
winch  in  mounting  and  dismounting  guns. 

b.  For  meclianical  maneuvers  in  the  ordnance 
department,  roll-rs  are  used  for  mounting  and  dis- 
mounting cannon,  or  for  transporting  them  to  short 
disUinces. 

Lonq  and  short  rollers  are  circular  in  .section,  be- 
ing slightly  hollowed  out  at  their  midleugth,  the 
better  to  prevent  the  gun  from  slipping  otf.  The 
half-roller  is  semicircular  in  section,  but  is  similarly 
hollowed  out  on  top. 

5.  (Mclal-workimj).  A  ciicalar  object  in  a  ma- 
chine acting  as  a  carrier,  as  a  culler,  as  a  die,  as  an 
iinpresxion-cylindcr,  or  as  a  flutloier,  e.  g:, — 

a.  The  carrier  has  an  e.'caniple  in  the  rotating 
be.irers  on  which  the  bed  of  a  printiug-michine  trav- 
erses. It  is  common  in  other  machines  also,  as  the 
(i;'rtW()i^  rollers  of  siiinning-machines,  the /(^>^c,)/  roll- 
ers and  flu  rollers  of  scrAbliiig-nuichincs,  the  tinsel 
roller  of  a  lace-rriMhiyie. 

b.  The  cutter  is  shown  in  some  forms  of  rotary 
shears  and  siiltiiirf-itviehiiics,  in  which  the  edge  of 
a  roller  laps  past  another  roller  or  a  plate  and  makes 
a  shear  cut. 

c.  The  rfi'<;  is  found  in  the  hub  or  roller  die  of 
the  bank-note  engraver's  transferring-niachine  (Fiw. 
4403).  E.xamples  are  also  to  be  seen  in  many  kinds 
of  embossing-machines. 

d.  The  impression-cylinder  is  found  in  copperplate 
printing-presses,  some  forms  of  printing- machines, 
aud  in  calicu-printing  machines. 

e.  The  flattener  is  found  in  rolling-mills,  etc. 

6.  (Hardwrire.)  A  broad-faced  wheel  having 
gudgeons,  and  used  as  an  anti-friction  de\'ioe  to  fa- 
cilitate transportation  of  the  object  resting  upon  it. 
A  caster.     May  be  cited,  — 


Barn-door  roller. 
Chest-roller. 


Sash<ord  roller. 
Trunk-roller. 


7.  (.Vusic.)  The  studded  barrel  of  the  mu.sical 
box  or  chime-ringing  machine. 

8.  (Statioiiery.)     A  rolling  blotter. 

9.  The  printer's  inking-cylinder.  A  cylinder  of 
wooil  covered  with  a  composition  of  glue  and  molas- 
ses, which  is  poured  around  it  in  a  moM.  The  cyl- 
inder revolves  on  an  iron  axis  as  the  roller  runs  over 
the  face  of  the  form. 

10.  Paper-making  machines  require  cylinders  of 
great  accuracy,  and  their  preparation  involves  .several 
processes. 

Abradant3  are  dispensed  with,  and  (he  required  accuracy  of 


1  contact  19  attained  by  the  friction  of  the  surfaces  of  the  rollers 
on  each  other,  water  being  plentifully  supplied  to  prevent  their 
beating  and  tearing  each  other. 

They  are  first  turned  as  truly  cylindrical  as  possible  in  the 
lathe,  and  tested  for  parallelism  by  a  thin  copper  wire  applied 
around  the  circumference  at  various  parts.  The  journals  are 
turned  at  the  same  time  to  insure  their  concentricity  with  the 
cylinder.  They  are  then  mounted  on  their  own  bearings  in  a 
frame  similar  to  that  in  which  they  ar«  to  be  eniployi-d,  and 
their  surfaces  carefully  adjusted  to  each  other,  the  bearings  of 
one  being  fixed,  and  those  of  the  other  provided  with  a  screw 
adjustment,  bo  that  they  may  be  closed  upon 
each  other  until  their  highest  points  just  touch. 
They  are  then  exaniined  to  see  how  they  corre- 
spond to  each  other.  Having  been  turned  in  the 
same  lathe,  their  errors  are  usually  alike,  that 
is, they  are  either  both  convex  or  both  concave; 
long  rollers  generally  have  the  latter  defect,  in 
consequence  of  the  middle  part  of  the  slide  be- 
ing more  worn  from  turning  short  pieces  of  work. 
When  there  is  a  considerable  want  of  correspond- 
ence between  the  two  it  is  reduced  by  grinding 
each  separately  with  a  lead  grinder  mounted  on 
the  end  of  a  long  lever  and  supplied  with  emery. 
When  reduced  nearly  to  correspondence  with  each  other,  they 
are  adjusted  so  as  to  revolve  in  contact,  and  the  face  of  one  \i 
'  marked  with  chalk  lines  at  intervals  of  a  few  inches  ;  the  man- 
ner of  transfeirence  of  these  from  one  to  the  other  indicates 
which  parts  do  and  which  do  not  come  in  contact.  The  pro- 
jecting parts  are  then  farther  ground  away.  When  all  the  lines 
are  transferred  with  considerable  regularity,  showing  that  the 
two  surfaces  nearly  fit  each  other,  thev  are  adjusted  by  bringing 
their  highest  point,s  into  contact, and  are  then,  by  belt  and  pul- 
ley conuections,  caused  to  revolve  in  opposite  directions  and  at 
ditferent  speeds,  a  constant  stream  of  water  being  meanwhile 
directed  upon  them.  By  this  means  fresh  points  on  each  are 
continually  brought  in  contact  with  each  other,  causing  an 
equal  and  uniform  abrasion,  and  gradually  reducing  both  to  a 
truly  cylindrical  surface.  As  the  most  projecting  parts  arfl 
gradually  brought  into  correspondence,  the  two  are  pres.=ed  to- 
gether by  the  adjusting  screws,  bringing  a  greater  proportion 
of  their  surfaces  into  coht;ict,  and  the  openition  is  thus  con- 
tinued until  both  are  gradually  reduced  to  their  true  form,  car* 
being  taken  to  avoid  too  great  friction  between  them,  which 
might  heat  and  tear  the  surfaces.  The  process  is  tetlious,  and 
requires  several  days  for  its  completion.     See  also  Fig.  4405. 

Sometimes  the  rollers  are  ground  under  a  pressure  equal  to 
that  which  they  will  have  to  sustain  when  at  work,  in  order  to 
ensure  their  not  bending  when  actually  required  to  perform 
their  duty  in  the  machine.  In  this  ease  the  two  are  driven  in 
the  same  direction,  but  with  slightly  diifering  velocities. 

11.  (Saddlery.)  The  broad,  padded  surcingle  used 
as  a  girth  to  hold  a  heavy  blanket  in  its  proper  posi- 
tion, generally  made  of  twilled  web  with  leather  bil- 
lets and  chapes. 

RoU'er-bar'ro^y.  A  barrow  mounted  on  a  wide 
roller  so  a.s  to  cause 
no  injury  to  the 
grass,  as  the  wheel- 
barrow does,  by  cut- 
ting into  the  turf 
with  its  narrow 
wheel. 

RoU'er-bowl.  ^  "  j^ 

{JVoolcn  -  Ttianufac-  —'n^  "    . 

lure.)     A  device  at  Bo 

tie  delivery  end  of 

a  wool-carding  machine,  for  rolling  the  stivers  de- 
tached by  the  dojfing-kuife  from  the  longitudinal 
band-cards  of  the  doffing-cylinder.  The  rolling  com- 
pacts the  stivers  into  cardings  or  rolls,  \\\w\\  are  de- 
livered upon  an  apron,  and  are  removed  to  the  slub- 
bing-machine,  where  they  are  joined  endwise  and 
receive  a  slight  twist. 


Fig.  4402. 


RoU'er-die.      A  die 

of  cylindrical  form,  used 
in  transferring  steel-plate 
engravings  for  b.Tnk-note 
printing,  and  also  the 
patterns  to  the  rolls  used  ^ 
in  calico-printing.  The 
design  is  first  engraved 
on  a  plate  of  soft  steel, 
which  is  then  hardened 
aud   subjected,    in   con- 


Fig.  4403. 


ROLLER-GIN. 


1964 


ROLLING-BRIDGE. 


junction  with  the  die  of  soft  steel,  to  the  action  of  a 
jiowei-i'ul  press,  by  wliich  the  intii^lio  lines  of  the 
jilate  are  transferred  in  cameo  to  the  die  ;  this  is 
afterward  hardened,  and  serves  to  transfer  the  design 
to  a  plate,  a  roller,  or  to  another  die. 

RoU'er-gin.  1.  One  in  which  the  cotton  is 
drawn  away  from  the  seed  by  pinching-roUers,  in 
contradistinction  to  the  saw-gin.  See  OuTTuN-GIN. 
2.  (Hoisting.)  One  provided  with  a  roller  on 
which  the  rope  winds,  and  with  a  ratchet  and  pawl 
to  sustain  the  weight. 

RoU'er-lift.  (Printing.)  A  small  cam  to  raise 
the  rollers  from  the  ink  surface  in  a  power- [iress. 

Roll'er-lock.      (Printing.)     A   frame   carrying 
adjustalile  roller-journals. 
RoU'er-mill.    A  machine  for  bruising  Haxseed, 
before  grinding   under  edge- 
Fig.  4404.  stones    and    pressing.       The 
seeds  are  placed  in  the  hopper 
a,  and  are  fed  downward  to 
the  crushing-rollers  b  h'  by  a 
small  roller  c  within  the  hop- 
~]  per.      The    rollers   b   V    ai-e 
I  geared  together  so  as  to  ro- 
i  tate  in   opposite    directions, 
'  and   are   turned   by  a   hand 
crank  on  the  sliaft  d,  whicdi 
carries  a  fly-wheel  at  its  other 
extremity,  and  also  a  pulley, 
which  rotates  the  feed-roll  c. 
The  crushed  seeds  fall  through 
a  slit  into  a  box  beneath  the 
machine. 

RoU'er-mold.  (Print- 
ing.) A  mold  in  which  com- 
position inking-roUers  are 
cast. 

Roller-MM.  Roli'er-stock.       (Print- 

ing.) The  frame  upon  which 
composition  rollers  are  cast.  It  has  usually  a  jour- 
nal at  eacli  end. 

Rol'ley.  (Mining.)  A  large  truck  in  a  coal- 
mine, holding  two  corves  as  they  arrive  on  the  trains 
from  the  workings.  A  number  of  rolleys  are  couplerl 
together  and  hauled  by  a  horse  to  the  bottom  of  the 
engine-shaft.  A  trolly  is  a  small  two-wheeled  truck 
used  in  a  rolling-mill  to  wheel  the  balls  of  j)uddled 
iron  to  the  sc|ueezer. 

Rol 'ley-way.  (Mining.)  A  tramway  in  a 
mine. 

RoU-grind'iag  Ma-chine'.  A  machine  for  ac- 
curately grinding  rolls  for  the  finer  kinds  of  sheet- 
metal  rolling,  and  more  especially  for  calender  rolls. 
Poole's  machine,  p.atented  July  8,  1868,  has  one  or 

FiR.  4405. 


PooU^S  RoU-Grin'tin^  Mackitu. 

more  pairs  of  cutting  or  grinding  tools  upon  a  frame 
which  is  free  to  move  laterally  or  transversely  to  the 


object  which  is  being  turned  or  ground,  the  tools 
constituting  a  |iair  being  capable  of  adjustment 
thereon,  in  relation  to  one  another,  and  dependent 
for  their  movements  to  and  from  the  surl'ace  of  the 
object  placed  between  them  to  be  turned  or  ground 
by  their  contact  with  the  surface  or  surfaces  of  the 
object  at  opposite  points  thereof. 

The  view  is  a  transverse  section  through  the  roll 
D,  bed  J,  and  w'ays  ti,  showing  the  grinders  F, 
rests  G,  and  slide-bed  H  in  end  elevation. 

See  also  his  patents,  January  18,  1870  ;  June  21, 
1870  ;  August  20,  1872.  In  the  June  21,  1870,  jiat- 
ent,  the  surface  is  reduced  by  devices  moving  parallel 
to  a  vertical  plane  passing  through  the  axis  of  the 
roll,  but  inclined  to  a  plane  passing  horizontally 
through  the  said  axis.  This  obliquity  is  obtained 
by  the  depression  of  one  of  the  bearings.  The  effect 
is  to  give  a  diminished  waist  to  the  roller,  the  grind- 
ing line  being  a  curve  and  the  roll  spindle-shaped. 
See  also  description  under  Rollek,  10  (pievious 
page).^ 

Elliott,  December  15,  1874,  has  an  arrangement 
of  three  grinding  wheels  presented  at  an  angular  re- 
lation of  120°  to  the  roll  to  be  ground,  the  grinders 
being  journaled  in  a  frame,  which  is  free  to  move  in 
all  directions  in  a  plane  transverse  to  the  cylinder 
placed  between  them,  their  movement  depeniling  on 
the  surface  to  be  ground.  To  prevent  undue  pressure 
of  the  upper  wheel  upon  the  surface,  the  weight  of  the 
frame  is  counterbalanced  by  a  lever  and  counterpoise. 

RoU'ing.  1.  (Metal-working.)  The  process  of 
drawing  out  or  flattening  metal  by  passing  between 
rollers.     See  Rolling-mill. 

2.  (Bookbinding.)  The  process  of  flattening  the 
pack  of  gathered  signatures  by  hammering  or  pass- 
ing through  the  rolling-press. 

Roll'ing-bar'rel.  (Gunpov-der.)  A  barrel  in 
which  the  ingredients  for  making  giiniiowder  are 
jiulverized.  It  has  an  axis  at  each  emi,  on  whirli 
it  rotates,  and  a  door  for  the  introduction  and  re- 
moval of  materials.  That  used  for  charcoal  is  of 
cast-iron,  having  a  series  of  interior  ledges,  and  that 
for  niter  and  sulphur  of  Ic.ither  .stretched  on  a  wood- 
en frame.  The  material,  together  with  twice  its 
weight  of  bronze  balls,  is  placed  in  the  barrel,  wliich 
is  rotated  from  one  to  eight  hours,  accoiding  to  cir- 
cumstances. 

Roll'ing-bridge.    a.  A  railway  draicbridgc  made 
to  move  laterally  upon  a  car- 
riage until  it  has  passed  the  Fig.  4406. 

junction  of  the  line  of  rails,  f^ ,^t„ 

and  thence    to  pass  inward,    /        \\  j  ;    ^ 

so  as  to  leave  the  water-way  ^ =*= .in  ^ 

clear. 

h.  Another  form  of  tlie 
rolling-bridge,  intended  for 
ordinary  roadways,  is  merely  Rolling-Bridge. 

withdrawn  on  the  main  track, 

and  when  restored  is  sup]iorted  by  struts  which  rest 
in  set-offs  in  the  wall  of  the  abutnjent. 

c.  Or  the  rolling-bridge  may  have  a  strong  frame 
supported  by  wheels  upon  a  line  of  rails  and  an 
overhanging  portion  sufticient  to  span  the  water- 
way ;  or  one  half  of  the  water-way,  if  it  be  met 
by  a  similar  half-bridge   from   the   other   .side. 

When  closed  by  being  rolled  forward,  the  rolling 
frame  leaves  a  gap  between  its  platform  and  that  of 
the  approach.  This  gap  is  filled  by  another  rolling 
frame  that  moves  sideways.  The  latter  rolling  frame 
is  rolled  out  of  the  way  before  opening  the  bridge. 

Another  rolling-bridge  traverses  in  an  arc  on  can- 
non-balls.    See  Swing-bridge. 

d.  Figs.  4407  and  4408  illustrate  the  bridge  con- 
necting the  towns  of  St.  Malo  and  St.  Servan,  in 
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Fi-ance,  on  an  estuary  into  which  the  river  Ronce  dis- 1  roller  revolving  between  cam-wheels.      Tliis  move- 
charges.    The  rise  of  the  tide  is  here  very  great,  so  tliat  |  ment  was  invented  by  Dick,  about  1848. 

_,      .,„  Inthefigure,ao'arethe 

Fig.  4107.  sectors,  the  lower  one  of 

which  has  a  beariug  id  a 

Fig.  4409. 


RoUin^-Bridgr.  of  St.  Malo,  France  (  Tide  out). 


while  at  low  tide  the  bed  of  the  estuary  might  be 
crossed,  at  high  tide  passengers  were  compelled  to 
make  a  wide  circuit.  To  obviate  this,  the  arrange- 
ment shown,  consisting  of  a  platform  having  accom- 
modation for  liorses  antl  vehicles,  supported  on 
pillars,  and  having  wheels  running  upon  rails  laid  on 
the  bed  of  the  estuary,  was  designed  by  M.  Leroyer. 
e.  The  rolling-bridge  for  the  assault  of  fortihcations 
is  a  platform  on  wheels  or  rollers,  driven  up  the 

Fig.  4408. 


groove  in  the  lower  fixed  bed,  and 
the  upper  in  iv  groove  in  the  mov- 
able bed  above ;  their  faces  are  in 
contact  with  the  eccentric  journnls 
of  the  can)-%vheels  6  b' ,  which  rise 
and  fall  between  guides  on  the 
standards  p,  and  between  which  the 
roller  c  is  interposed  ;  on  depressing 
the  lever  tl  to  which  this  roller  is  at- 
tached, the  sectors  are  caused  to 
rotate  iuto  the  po.«ition  shown,  ^^-*Qi 
bringing  the  longer  axes   of  the 


Dick's  Anti-Friction 
Press. 

cams  into  perpendicu- 
lar position,  thci-eby 
raising  the  upper  bed. 

Roll'ing- 
chocks.  (Nau- 
tical.)   Jaws  on  a 


Fig.  4410. 


Rolling- Eriilge  o/ St.  Malo  (  Tide  in). 

gl-tci?  and  intended  to  span  the  ditch,  to  admit  the 
assaulting  column  into  the  works. 
Roll'ing-cam   Press.    A   press  operated  by  a 


Rolling-Chock. 


_  yard  to   steady   it 
again.st    tlie    mast 
when  a  sliiji  rolls. 
Roll'ing-col'- 
ter.       A      sharp - 
edged  wheel  which 
is  attached  to  the 
beam   of    a   plow, 
and     cuts     down- 
wardly through  the 
ffi'ass  and  soil  to  divide  the  furrow-slice  from  the 
land. 
Roll'ing-frame.      {Dyeing.)     The    frame   with 
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Rolling-  Cotter. 


Fig  4411.  rollers  by  which  cloth  is 

drawn  through  the  dye- 
beck.      Gallopers. 
Roll'ing-hitch. 

(yaiUical.)  Piissing  a 
rope  round  a  spar,  log, 
or  cask,  so  that  a  jiull 
upon  the  rope  will  roll 
the  same. 

Not  to  be  confounded 
'  with    the    Paiibucki.b, 
which  .see. 

RoU'ing      Met'als. 
{Mdal-wurking.)       The 
pro<;ess  of  forming  met- 
al   into    rods,    bars,    or 
plates  by  drawing   it   between   cylindrical    rollei's, 
which  are  either  plane  or  grooved  to  suit  the  shape 
to  be  imparted. 

The  grooved  rolls  are  the  invention  of  Henry  Cort, 
in  1783.  Iron,  steel,  and  copper  are  rolled  wlii  e 
red-hot,  but  most  other  metals  and  alloys  are  rolled 
cold  ;  in  most  iust  vnees  requiring  frequent  anneal- 
ing during  the  [irocess  of  their  gi'adual  reduction  to 
the  required  dimensiuns.  With  the  e.xception  of 
iron  and  steel,  the  metal  is  cast  into  slabs  prepara- 
tory to  being  drawn  into  sheets. 

In  some  instances,  as  in  the  case  of  plating  silver 
with  gold,  one  metal  is  united  with  another  by  roll- 
ing.     .See  Hol.LING-.MILL. 

Roiring-mill.  In  the  rolling-mill,  the  iron, 
wlurli  is  heated  and  balled  in  the  puddling-furnace, 
is  made  into  bars  or  sheets.  The  rolls  are  journaled 
in  p-urs  in  metallic  boxes  in  the  iron  standanls  or 
cliei'ks,  and  are  capable  of  being  set  toward  or  from 
eai'li  other  by  means  of  set-screws.  The  grooves  in 
the  rolls  are  so  made  as  to  be  coactive  in  giving  the 
required  form  to  the  heated  iron  passing  between 
them.  Somethnes,  as  in  the  larger  description  of 
rolls,  the  grooves  are  counterparts,  each  forming  one 
half  of  the  bar  of  iron  ;  and  sometimes  a  ridge  or 
rib  on  one  roll  projects  into  a  groove  in  the  roll  be- 
neath and  forms  one  side  only  of  the  bar.  The  face 
of  each  roll  has  a  series  of  grooves  gradually  decreas- 
ing in  size  toward  one  end.  The  iron  is  passed 
through  each  in  succession,  being  thus  gradually 
reduceil  in  size  and  increased  in  length.  Laeh  time 
through  is  known  as  a  pass,  —  a  term  which  is  also 
applied  to  the  groove  in  a  roll  or  the  o]q)osite  groove, 
forming  the  s|)ace  through  which  the  bar  passes. 

The  liall  of  iron  from  the  squeezer  is  dragged  along 
a  traek  of  iron  plates  on  the  floor  of  the  mill  and 
jerked  on  to  a  platform  in  front  of  the  train  of  roll- 
ers. It  is  here  directed  by  the  operator  into  the 
larger  of  the  grooves,  is  nipped  by  tlie  rolls  and 
drawn  through.  If  the  mass  be  large  it  is  received 
on  the  other  side  of  the  rolls  by  two  men,  one  of 
whom  rai.ses  it  by  a  bar  which  is  suspended  by  a 
chain,  the  other  man  seizing  the  end  of  the  bar  with 
his  tongs,  aiul  directing  it  so  as  to  rest  upon  the  np- 
1»T  surface  of  the  upper  roll  which  carries  it  over 
and  allows  it  to  drop  again  on  to  the  platform.  The 
head  operator  then  again  seizes  it  w'ith  his  tongs,  and 
directs  its  end  into  the  ne.xt  of  the  series  of  grooves, 
when  the  operation  is  repeated  again  and  again  till 
the  reciuircd  size  is  reached,  anil  the  bar  is  dragged 
off  and  laid  on  a  floor  to  cool. 

The  operation  of  rolling  has  the  effect  of  compress- 
ing the  irim,  knitting  its  fibers  together,  and  draw- 
ing them  out  .so  as  to  assume  a  direction  longitudinal 
of  the  bar,  some  extraneous  matters  being  also  re- 
moved in  the  operation. 

In  the  year  1783,  Henry  Cort,  of  Gosport,  Eng- 
land, received  an   English  jiatent  for  the  rolling  of 


iron,  as  a  substitute  for  hammering.  During  the 
following  year  he  patented  the  puddling  process. 

Cort  is  the  greatest  name  on  record  in  the  "  His- 
tory of  Iron." 

Plain  rolls  for  reducing  metal  were  in  use  before 
Cort's  invention,  and  are  mentioned  in  Dr.  John.son's 
Tour,  1774  :  — 

'*  We  then  saw  a  brass  works,  where  the  Inpif  calaminnn's  is 
gathereJ,  brolcen,  wa.shed  from  the  earth,  and  the  lend  (though 
how  the  lead  was  j-epanited  I  did  not  see)  then  calrined.  after- 
ward ground  fine  and  then  mixed  by  fire  witli  copper.  We  paw 
several  strong  fires  with  melting-pots,  but  the  cotistruetion  of 
tile  fireplaces  I  did  not  learn.  At  a  copper  works,  which  receives 
its  pigs  of  copper,  1  think,  from  Warrington,  we  saw  a  plnte  of 
copper  put  hot  between  steel  rollers  and  spread  thm.  I  know 
not  whether  the  upper  roller  was  set  to  a  certain  distance,  as  I 
suppose,  or  acted  only  by  its  weight.  At  an  iron  works  I  saw 
round  bars  formed  by  a  notched  hammer  and  anvil  There  I 
saw  a  bar  of  about  half  an  inch  or  more  square,  cut  with  shears 
worked  by  water,  and  then  beaten  hot  into  a  thinner  bar.  The 
hammers,  all  worked  as  they  were  by  water,  .acting  upon  small 
bodies,  moved  very  quick,  as  quick  as  by  the  hand.  I  then  saw 
wire  drawn,  and  gave  a  shilling.  I  have  enlarged  my  notions, 
though  not  being  able  to  see  the  movements,  and  having  not 
time  to  peep  closely,  I  know  less  than  I  might.*' 

Cort  was  the  first  to  use  grooved  rolls,  for  which, 
in  combination  with  other  improvements,  a  patent 
was  granted  him.  The  first  mention  tliat  we  have 
of  the  use  of  rolls  for  reducing  iron  is  to  be  found 
in  "Coxe's  Tour  in  Monmouthshire,"  where  they 
are  said  to  have  been  invented  by  John  Hanbury, 
and  used  for  rolling  plates.  This  is  mentioned  in 
a  note  to  chapter  second,  by  Scrivenor,  "On  the 
Iron  Trade." 

Kolling-mills  are  of  several  kinds,  according  to  the 
condition  or  the  destination  of  the  iron. 

The  first  set  is  called  the  forge-train,  'inuck-train, 
blooming -mil  I,  or  puddle-bar  train. 

The  .second  is  called  the  mcrcluinl-bar  train,  plate- 
mill,  rail-mill,  or  vire-m  ill. 

The  first  pair  of  each  set  is  the  roughing  down,  and 
the  second  pair  is  the  Jinishing. 

When  the  iron  is  to  be  re-rolled,  as  for  nail-plates 
for  instance,  the  bars  are  cut  into  pilates  of  equal 
length  and  built  in  piles,  into  a  re-heating  furnace, 
whence  they  are  taken  and  rolled  in  the  nail-plate 
train,  assuming  a  width  equal  to  the  length  of  the 
plates  from  which  the  nails  are  to  be  cut.    See  Bar- 

SIIEAKS. 

For  special  and  important  work,  such  as  breaking 
douti  (rolling  to  a  gage)  ingots  of  gold  or  silver  for 
coin,  a  register  has  been  contrived  by  Franklin 
Peale,  late  chief  coiner  of  the  United  States  Mint, 
Philadelphia.  It  has  a  hand  and  index,  and  the 
crank  on  the  hand  arbor  is  the  means  of  giving  the 
set  to  the  rolls,  while  the  hand  indicates  their  rela- 
tive distance.     See  Kegister. 

In  the  Briti.sh  and  French  departments  at  the 
French  Exposition  were  exhibited  armor-plates  for 
ships  originally  rolled  from  20  to  30  feet  in  length, 
from  3  to  6  feet  in  breadth,  and  from  8  to  13  inches 
in  thickness. 

An  armor-plate  was  rolled  at  the  "Atlas  Works," 
Sheffield,  England,  in  1862,  20  x  4  feet,  anil  a  thick- 
ness of  1.T  inches.  The  operation  was  thus  described 
by  a  spectator  :  — 

The  plate,  when  laid  in  the  furnace,  rests  upon  little  stacks 
of  fin?-bricks.  so  that  the  flame  and  heat  play  equally  round  it, 
till  all  is  glowing  white  and  the  successive  laiers  hare  settled 
down  into  one  dense  ma.s8.  At  a  signal  from  the  furnareinan, 
the  bands  of  workmen,  to  the  number  of  about  60,  arranged 
themselves  on  each  side  of  the  furnace,  as  near  to  it  as  they 
could  bear  the  heat.  Then  the  doors  were  opened  to  their  full- 
est, and  in  the  midst  of  the  great  light  lay  a  ma.ss  even  whiter 
than  the  rest.  To  this  some  half  a  dozen  men  drew  near.  They 
were  all  attired  in  thin  steel  le.ggings,  aprons  of  steel,  and  a 
thin  curtaiu  of  steel  wire-work  dropping  over  their  fiices  like 
a  large,  long  visor  All  the  rest  of  their  bodies  were  muffled  in 
thick,  wet  sucking.  Thus  protected  they  managed,  with  the 
aid  of  a  gigantic  pair  of  forceps  slung  from  a  craue  above,  to 
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work,  as  it  were,  atiiid  the  6ame.s  for  a  few  eecond^t  and  to  nip 

the  huge  plate  *vith  the  torceps.  The  signal  was  thea  given, 
anJ  the  w.iole  mass  of  iron,  fizzing,  sparkling,  aod  shooting  out 
jets  of  lambent  flame,  was,  by  the  niaiu  force  of  chains  attached 
to  the  steim  rollers,  drawn  forth  from  the  furnace  on  to  a  long 
wrought-iron  car.  The  he-it  and  light  which  it  then  diffused 
were  almost  unbearable  in  any  part  of  the  huge  mill,  but  the 
men  seemed  to  vie  with  each  other  to  approach  and  detach  the 
colo.-;sal  pinchers  which  had  drawn  the  iron  forth.  More  than  a 
dozen  attempts  were  made  on  this  occaiiion  before  this  was 
effected,  and  more  than  a  dozen  of  the  best  and  most  skillful 
workmen  were  driven  back  one  after  another  by  the  tremendous 
heat  and  glare.  At  last  all  was  made  clear.  The  forceps,  then 
red-hot  from  their  grip  of  the  plate,  were  drawn  away,  the  chains 
cleared  from  the  rollers,  and,  with  a  great  hurrah,  the  other 
workmen  seized  the  chains  atticheJ  to  the  iron  truck  and  drew 
it  to  the  incline  by  main  force,  where  it  was  left  by  its  own 
weight  to  run  into  the  jaws  of  the  rolling-mill.  It  was  then 
sauve  qui  pent  among  the  workmen,  who  rushed  for  shelter  in 
all  directions  as  tiie  mass  was  uippel  between  the  rollers  and 
wound  rapidly  in  amid  quick  reporus  like  those  of  dull  musketry, 
as  the  melted"  iron  was  squeezed  by  the  tremendous  pressure  out 
of  the  mass,  and  flew  out  in  jets  of  hquid  fire  on  all  sides.  The 
turning  of  the  rollers  crushes  the  plate  through  to  the  other 
side,  where  it  rests  for  a  minute  on  a  wrouglit-iron  truck  simi- 
lar to  that  on  which  it  was  brought  from  the  furnace.  The  ac- 
tion of  the  rollers  is  then  reversed  after  they  have  been,  by  the 
action  of  screw  levers,  brought  closer  together  by- about  an  inch. 
Theseag.iin  nip  the  plate  and  drag  it  biick  in  an  opposite  direction, 
and  again  and  again  does  the  mass  go  furvvard  an  i  backward, each 
time  pissing  between  a  smaller  space  between  the  rollers,  till  the 
whole  of  the  Huge  thickness  is  reduced  to  a  compact  mass  15 
inches  thick  in  less  than  a  quarter  of  an  hour.  During  every  stage 
of  the  process,  quantities  of  fine  sand  are  thrown  upon  the  plate, 
and  this  literaUy  take-s  fire  as  it  touches  the  ttaniiug  surface,  and 
covers  it  as  it  melts  with  a  coat  of  silica,  or  with  a  glaze  like  that 
of  earthenware.  After  every  discharge  of  sand,  and  these  go  on  al- 
most incessantly,  buckets  of  water  are  thrown  upon  the  plate  and 
explode  in  clouds  of  scalding  steam  ;  and  when  these  are  partly 
dissipated,  men  rush  forward  and  with  wet  besoms  with  handles 
20  feet  long  sweep  off  whatever  little  scraps  of  oxidation  may 
have  taken  place.  Thus,  every  time  the  plate  passes  through 
the  mill  the  sand  is  scattered,  the  water  th^o^vn,and  the  surface 
swept,  and  at  everj'  roll  the  chief  roller  of  the  establishment 
runs  forward,  and,  under  the  shelter  of  wet  cloths,  measures 
with  a  gage  its  thickness  from  end  to  end.  The  required  dimen- 
sions were  obtained  by  less  than  a  quarter  of  an  hour's  rolling, 
and  a  plate  15  inches  thick,  the  product  of  the  labor  of  nearly 
200  men  and  of  the  consumption  of  nearly  250  tons  of  coal,  was 
shot  out  by  the  roiliog-niills  and  left  to  cool.  When  this  had 
been  effected,  two  large  ro.lers  of  iron,  each  weighing  15  tons, 
Were  placed  upon  it  by  the  cranes,  and  moved  slowly  backward 

Fig.  4412. 
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and  forward;  and  eventually,  as  the  platecooled,  were  left  upon 
its  ends  to  keep  the  whole  perfectly  level.  Nothing  farther  now 
remained  in  order  to  completeit  as  the  finest  specimen  of  armor- 
plate  manufacture  ever  attempted  but  to  plane  off  its  rough 
ends  and  edges.  The  flat  surfaces  on  either  side,  which  form 
what  is  called  the  skin  of  the  plate,  are  never  interfered  with, 
for  the  action  of  the  steel  rollers  leaves  them  literally  almo.<;t  as 
smooth  as  plate-glass. 

Several  devices  for  making  the  rolling  of  bars  more  continu- 
ous in  point  of  time  have  been  suggested, and  one  of  them  uped, 
the  three-high  train,  in  which  the  iron  is  passed  between  the 
upper  and  middle  roll,  then  back  between  the  middle  and  lower 
one,  and  so  on.  A  series  of  six  rolls  in  the  same  vertical  .series 
has  been  proposed,  so  that  the  bar  might  have  five  passages 
without  much  loss  of  time. 

The  other  proposition  was  to  set  the  rolls  in  parallel  rows,  so 
that  the  iron  would  pass  from  one  set  to  another,  preserving 
the  same  line  of  motion  through  as  many  as  might  be  necessary 
to  produce  the  grade  of  bar  required. 

The  threfhigh  train  has  three  rolls  in  vertical  order,  affording 
two  sets  of  passes ,  one  between  the  upper  and  middle  roller,  the 
other  set  between  the  middle  and  the  loner  roller,  as  seen  at 
Figs.  4412,  4416.  It  is  designed  to  enable  the  metal  to  be  paf.'^ed 
in  each  direction,  rolling  at  each  passage.  Fig.  4412  shows  the 
three-high  feature,  and  also  the  n.ode  of  bringing  a  bar  grad- 
ually to  form  by  sending  it  through  pasfesof  a  shape  gradually 
approximating  that  required.  The  triple  flange  is  gradually 
educed,  as  may  be  seen  by  tracing  the  shape  from  the  square 
bar  in  Fig.  1,  through  that  series,  and  then  through  the  series 
in  Fig  2. 

Reversing-mills  are  generally  employed  in  Great  Britain  in 
preference  to  three-high  rolls.  In  France,"three-high  trains 
hare  been  in  use  for  rolling  girders  since  the  year  1849,  and 
everywhere  upon  the  Continent  of  Europe  the  principle  seems 
to  be  perfectly  well  understood ;  but  the  reversing-mUl  is  gen- 
erally preferred. 

Fig  4413  is  an  arrangement  of  rolls  for  rolling  taper  tubes  or 
rods.  Each  of  a  pair  of  rolls  has  a  spiral  groove  of  variable 
depth,  and  of  half-round  section,  turned  on  it  The  groove  in 
one  roll  is  a  right-handed,  and  that  in  the  other  a  lift-handed 
spiral,  as  shown  in  the  engraving  ;  and  when  the  rolls  are  placed 
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TfiTfe-High  RoUs/or  making  Triple- HearJed  Rails. 


Spiral- Grooi-f  Rolls. 

together  and  geared,  so  as  to  revolve  in  union,  the  prrooves  form 
a  series  of  eyes,  which,  as  the  rol's  revolve,  api'K'ar  to  move  lat- 
erally and  gradually  decrease  in  size.  Thus,  if  a  bar  or  tapered 
strip  of  iron,  bent  so  as  to  approximately  form  a  tube,  be  in- 
troduced between  the  rolls  at  that  end  where  the  grooves  are 
largpst  and  deepest,  it  will  be  gradually  shifted  toward  the 
other  end  of  the  rolls  as  it  passes  between  the  latter,  and  will 
thus  be  rolled  taper. 

A  mill  adapted  to  sheet-iron  or  sheet-load  has  a 
plarforni  like  that  of  a  \vood-]ilaning  machine,  except 
that  it  ha.s  rollers  to  enable  the  sheet-lead  to  travel 
with  less  friction,  and  thus  prevent  buckling. 

Fig.  4414  shows  Bessemer'.s  plan,  intended  to  make 
the  plates  or  sheets  of  metal  directly  from  fluid  iron 
or  steel  as  it  comes  from  the  furnace.  The  metal 
is  allowed  to  flow  from  the  ladle  or  funiace  into 
the  space  between  two  rollers,  the  said  rolh'i"S 
being  provided  with  openings  in  their  centers  for 
the  circulation  of  water.  The  external  surfaces  of 
the  rollers  are  cooled  by  jets  of  water. 

The  same  jdan  was  attempted  many  years  ago  by 
Chance  of  Birmingham,  England,  for  making  plate- 
It  was  abandoned. 
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Rolling-Millfor  making  Plates  from  Molten  Metai, 


Owens's  (Rothcrham,  England)  method  of  making  tires,  etc, 
consists  in  bending  a  rod  or  roils  of  iron  around  a  block,  so  as 
to  form  a  coil  having  about  i  the  diameter  and  2i  or  3  times 
the  depth  oltlie  finished  tire. 

Thi*  U  brought  in  a  furnace  to  a  full  welding  heat,  and  trans- 
ferred to  a  die  on  the  anvil  of  a  steam-haninier,  whose  piston 
carries  a  .similar  die.  By  these  it  i^  comp.icted  into  a  homo- 
geneous mass,  wliich  is  expanded  to  the  proper  diimeter  be- 
tween two  roLers,  the  upper  one  of  which  may  be  lifted  to  any 
required  distance  from  the  lower  by  means  of  a  small  hydraulic 
press  A  larijer  hydraulic  press  is  employed  to  force  the  two 
rolls  together  in  proportion  as  the  diameter  of  the  tire  is  en- 
larged Other  rods,  adjustable  by  hand  or  automatically,  serve 
as  guides  to  impart  a  true  circular  form  to  the  blank 

■DiiTerettt  plms  have  been  adopted  by  others  for  preparing 
tire-blanks  for  th  ■  rolling-machine  Krupp's  method  consists 
in  forging  a  bar  of  steel  into  the  form  of  a  compressed  hoop, 
which  is  then  cut  down  the  middle,  opened  out,  and  afterward 
finished  in  the  rollers. 

Bessemer  forms  an  ingot  of  steel  and  cuts  out  the  central 
part,  so  that  the  annulus  left  may  be  enlarged  by  the  rolls. 

Naylor  and  Vickers,  of  Sheffield,  prepare  the  circular  steel 
blanks  by  casting. 

An  cXL'inplitication  of  the  nicety  to  whioh  the  roll- 
ing of  metal  can  be  carried  is  shown  in  the  process 
known  as  nature-printing.  A  piece  of  delicate  lace 
is  placed  on  a  small  .sheet  of  metallic  tin,  which  is 
then  passed  once  between  a  pair  of  steel  rolls,  the 
surfaces  of  the  latter  being  brought  in  close  approxi- 
mation by  means  of  actuating  screws.  The  pattern 
of  the  lace  is  reproduced  with  the  utmost  fidelity  on 
the  tin.     See  Nature-printing. 

Fig.  4-115  exhibits  some  of  the  many  forms  -which 
miy  be  imparted  to  malleable  iron  by  suitable  gi'ooves 
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Rolled  Irons. 

in  the  rolls  composing  the  train.  Kach  is  made  by 
one  continuous  op.'ration.  See  also  Figs.  2698  and 
2fi99. 

Pig-iron  is  the  crude  raetal  from  the  pmelting-fumace,  cast 
into  bxrs  or  pigs. 

The  term  bar-iron  is  restricted  to  refined  or  wrought  iron. 
The  bars  are  flat,  square,  round,  ox-a/,  half  oral,  or  half  round  ; 
hor^eskop  is  a  fine  qualitv  of  flat  bar-iron  :  nail-rod  iron,  small 
square  iron  of  fine  quality.  Hmvij  Knnds,  light  band*,  and 
hoo/>  iron  are  thin  and  comparatively  wide  bars  Raihnnd  irnn 
includes  Hat  and  T  rails,  axle«,  fish-plates,  bolts,  chairs,  and 
spikes.  Huilding-iron  euibraces  b^am^,  deck-beams,  channel- 
bars,  T-irnn,  and  fittings.  Angi'-iron  i«  known  as  eaun'-sided, 
unequal-sided ,  obtuse,  star,  sash,  etc.     Sheet-iron  is  divided  into 


common,  rhareoal,  galvanized,  and  planished.     Russia  sheet  is 

s  fine  quality  of  planished  charcoal  iron 

See  IlUSsu  IRO.N. 

Koojing-iron  is 

corrugatec 

or  crimped 

,  and  is  either  ^a/ran- 

ized  or  black;  it 

is  numbered  accordin 

a  to  thickness.      Ta/ik 

and  Jire-bed  iron 

are  similarly  classified.     Boiler-plate  iron  is 

thicker  than  the  above,  that 

common  in 

the  trade  varying  from 

^,,cto&,8inch. 

IVeights    of    Wrought-Iron, 

Sieel,   Copper,  and  Brass   Plates 

soft  roUfd.     (Haswkll.) 

Thickness  determined  by  Am 

erican  Gag«. 

a 
O 

Thickness 
of  each 

Plates,  per  Square  Foot. 

t^ 

o 
c 
S5 

Number. 

Wrought- 
Iron. 

Steel. 

Copper. 

Brass. 

Inch. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

0000 

.46 

18.4575 

18  7036 

20  838 

19  688 

000 

.40964 

16.4368 

16  6559 

18.5567 

17.5326 

00 

.3348 

14.6376 

14  8328 

16  5254 

15.6134 

0 

.32486 

13.0351 

13.2088 

14.7162 

13  904 

1 

.2893 

11  G082 

11.7629 

13.10.-3 

12382 

2 

.26763 

10  3374 

10.4752 

11.6706 

11  U266 

3 

.M942 

9.2055 

9.3283 

10.3927 

9  8192 

4 

.20431 

8.1979 

8  3078 

9  2552 

8.7445 

5 

.18194 

7.3004 

7.3977 

8  2419 

7.787 

6 

16202 

6..5011 

6.5878 

7  3395 

6  9345 

7 

.14428 

6.7892 

5.8664 

6.5a59 

6.1752 

8 

.12849 

5  1557 

5  2244 

5.8206 

6.4994 

9 

.11443 

4.5915 

4.6527 

6.1837 

4,8976 

10 

.10189 

4.0884 

4.1428 

4.6156 

43609 

11 

.090742 

3  641 

8  6896 

4.1106 

3.8838 

12 

.080808 

3.2424 

3.2856 

3.6606 

34586 

13 

.071961 

2.8874 

2.9259 

3  2598 

3.0799 

14 

.064084 

2.6714 

2  6057 

2.903 

2.7428 

15 

.067068 

2  2899 

2.3204 

2.5852 

2.4425 

16 

.05082 

2.C392 

2.0664 

2  3021 

2.1751 

17 

046257 

1.R159 

18402 

2.0501 

1937 

18 

.040303 

1.6172 

1.6387 

1.8257 

1725 

19 

,035R9 

1.44 

1.4593 

16258 

1.6361 

20 

.031961 

1.2824 

1.2995 

14478 

1. 31579 

21 

.028462 

1.142 

1.1.573 

12893 

12182 

22 

.02.';347 

1017 

1.0306 

1.1482 

1.0.-49 

23 

.022571 

.9067 

.9177 

1.0225 

.96604 

24 

.0201 

.8065 

.8173 

.91053 

.86028 

25 

.0179 

.7182 

.7278 

.81087 

.76612 

26 

.01594 

.6896 

.6481 

.72208 

.68223 

27 

.014195 

.5696 

.  772 

.643118 

.60755 

28 

.012641 

.6072 

.514 

.57264 

.54103 

29 

.011257 

.4517 

.4577 

.50994 

.4818 

30 

.010025 

.4023 

.4076 

.45413 

.42907 

31 

.008923 

.3582 

.363 

.40444 

.88212 

32 

.00795 

.319 

.8232 

.36014 

.840:6 

33 

.00708 

.2841 

.2879 

.32072 

.30302 

34 

.006804 

2529 

.2563 

.28557 

.26981 

35 

.005614 

£253 

.2283 

.26431 

.24028 

36 

.005 

.2006 

.2083 

.2265 

.214 

37 

.004453 

.1787 

.181 

.20172 

.19059 

3S 

.003965 

.1591 

.1612 

.17961 

.1697 

39 

.003531 

.1417 

.1436 

.15995 

.15113 

40 

.003144 

.1261 

.1278 

.14242 

.18456 

Specific  gravities 

7.704 

7.806 

8,698 

8.218 

Weights  of  a  cu- 

bic foot  (lbs.). 

48125 

487.75 

543.6 

513  6 

Weights  of  a  cu- 

bic inch  (lbs.). 

.2787 

.2823 

.3146 

.2972 

1 

Roll'ing-mill  Train.  The  sy.<item  of  grooved 
rollers  liy  wIul'Ii  iron  biMS  are  graiUuiUy  drawn  down 
from  balls  or  blooms. 

The  rolls  in  Fig.  4416  are  arranged  in  series  of 
three  each,  each  liaving  grooves  eorres|ionding  to 
those  in  the  roller  above  or  below  it.  The  rough  bar 
is  drawn  through  the  largest  fir.st  and  then  through 
the  ne.xt  smaller,  and  so  on  in  succession  to  the 
smallest,  by  which  the  fini.shed  bar  is  completed. 

The  grooves  are  of  sueh  sections  as  to  form  S(|nare, 
round,  T,  or  other  angle  iron,  and  are  known  as 
pisfics. 

Fig.  4417,  n  a'  and  b  V  are  two-high  grooved  rolls 
made  of  chilled  cast-ii-on.  The  former  are  designed 
for  rolling  Hat  and  the  latter  S(|uare  bars.  Nuts  c  c' 
regulate  the  distance  of  the  rolls  from  eacli  other, 
and  the  tubes  d  d'  serve  to  convey  water  for  cooling 
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Fig.  -HIU 


Three-Hlsh  RoUing-Mia  Train  for  Merc/iartt  Bar. 


the  inacliinery.  By  means  of  the  coupling  e,  the 
rolls  are  put  in  or  out  of  gear  with  the  motor  which, 
throu!<h  the  mcilinm  of  the  gears//",  can.ses  the  up- 
per and  lower  rolls  to  rotate  in  opposite  directions. 


Fig.  4417. 


Rol!ing-M,!l  Train. 

Roirjng-pen'du-lum.  A  cylinder  caused  to 
oscillate  in  small  cxcuisions  on  a  horizontal  plane. 
It  was  designed  a-s  a  time-measurer,  but  appeal's  to 
have  answered  no  practical  purpose. 

Roll'ing-pln.  (Domestic.)  A  wooden  cylinder 
having  a  projecting  handle  at  each  end,  by  which 
dougli  is  rolled  into  .sheets  suitable  for  pie-crust,  etc. 

Roll'ing-press.  1.  (Printing.)  The  copperplate 
printiiig-jiress  in  which  the  plate  and  bed  pass  be- 
neath a  roller  by  means  of  rotation  applied  to  the 
latter.  A  certain  degree  of  elasticity  is  afforded  bj- 
a  sheet  or  two  of  paper  between  the  plate  and  the 
bed  and  a  number  of  blankets  on  the  roller.  See 
C0PPERPL.\TE  Pp.lNTING-PltES.S. 

2.  (Bnokhiadiii^.)  A  machine  for  smoothing  and 
condensing  tile  leaves  of  books  as  a  substitute  for 
hannnering.  It  usually  consists  of  a  pair  of  iron 
rollers  turned  by  a  crank,  and  having  a  table  at  each 
side  for  the  feeding  and  delivery  of  the  packets  be- 
tween plates. 

Fig.  4«S. 


Roll'ing-press'ure  Press.     A  baling-press  In 
whiuh   the  lol  lower  is   depressed    by  the    pressirre 
of  the  roller  i  at  the  end  of  the  e.xtension-bar  g, 
which  traverses  to  and  fro,  as  rocked  by  the  levers 
f  /.      The  downward  posi- 
tion of  the  follower  is  sus- 
tained liy  serewsy/ 

Roll'ing-stock.  (Eail- 
u-atj.)  The  cars  of  all  de- 
sciiptions  which  traverse  the 
rails  of  a  railway.  See  Loco- 
MOTivE;  Railway-car. 
See  also  list  and  general  in- 
dex under  R.^ilway  Exgi- 
KEEHi.vo  and  Pl.\nt. 

The    return    of    railway 

rolling-stock,    as    given    in 

"Poor's  Manual"  for  1874, 

1875,  on  the  roads  of  the  United  States  and  Canada, 

is  as  follows  :  — 

Pas.«€ng«r-cars  of  all  cla^ees 2,900 

Bnggagc.  mail,  and  e-xpress  cars 4,157 

Box .  uiercluiudi.'^e,  and  bou.<^!  cars 87 ,0(l9 

Platform,  gondola,  and  flat  cars 52,198 

Ptock-cars 14.222 

Coal^;ars  (number  of  wheel.^  not  stated) 66,887 

Four-wbeel  cars  (mostly  coal) 37,892 

Caboo>e-cars 1,549 

Oil-cars 3,154 

Ore  cars 2,1(12 

Lumber-cars 193 

Freight-cars  not  classified ^4,694 


RoUin^-PressNrf  Baling 
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Tot.il 373,959 

Locomotive  engines 14,939 

Deducting  from  the.-ie  aggregates  774  engines  and  13,980  cars 
of  allclai^ecs,  .as  returned  by  the  Canada  roads,  leaves  for  the 
roads  in  the  L'nited  States  a  total  of  14,l(Jo  engines  and  359,979 
cars,  exclusive  of  what  are  denominated  service-cars,  and  ex- 
clusive of  narrow-gage  cars. 

RoU'ing-tack'le.  (Xatilicnl.)  A  tackle  which 
keeps  a  yard  over  to  leeward  when  the  ship  rolls  to 
windwaid.  It  is  hooked  to  the  weather  iiuarter  of 
the  yard,  and  to  a  lashing  on  the  mast  near  the 
slings. 

Roll-joint.  A  sheet-metal  joint  in  which  the 
parts  are  lolled  iipon  one  another  and  pressed  tight. 

RoU-lathe.  ' (Mttckiiten/.)  A  lathe  for  turning 
off  rolls  for  lolling-raills,  calendering-machines,  and 
for  other  purposes.  In  Fig.  441!),  it  is  shown  as 
having  a  pair  of  rests  a  a,  in  which  the  journals  of 
the  heavy  iron  roll  rest,  .so  sis  to  take  the  weight 
from  off  the  centers.  The  inan<lrel  of  the  head-stock 
is  driven  by  the  usual  slow -speed  geaiing  from  the 
band-pulley  b.  c  is  the  slide-rest  which  carries  the 
tool. 

RoU-mold'ing.    (Architcciure.)     A  molding 

used   ill   (iotliic  architecture,   the  upper  half  of 

which  extends  over  tlie  lower  half,  as  if  it  were 

formed  of  a  thick  substance  rolled  up. 

Rom'al.     (Fnln-ic.)    An  Indian  silk. 

Ro'mau  Bal'ance.  An  instrument  for  weigh- 
ing, consisting  of  a  lever  h.aving  arms  of  unequal 
weight  on  the  respective  sides  of  its  point  of  suspen- 
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Fig  4419. 


Roll- Lathe. 

sion,  and  a  /jo^Mvliic-h  traverses  the  longer,  graduated 
linili.     SiH'  .SrKKi.YAUi). 

Ro'iuan-can'dle.  {Purotcchny.)  a.  A  tube  (an 
old  gun-banvl  sawn  oli" -short  is  l)est)  is  partially  filled 
with  alternating  perforated  stars  and  small  charges 
of  gunpowder.  Fire  communicated  to  the  upper  end 
ignites  the  charges  successively,  which  throw  out  the 
stars  until  all  are  discharged. 

h.   A  similar  firework  in  paper  tube. 

Ro'mau-cem'ent.  A  kind  of  cement  originated 
about  ISl'i,  by  Parker,  of  London.  The  term 
''Koman"  is  a  misnomer.  Septaria  —  nodules  of 
indurated  clay  with  lime  and  iron  —  are  burned, 
ground,  and  mixed  into  a  mortar  with  lime  and 
sand.  It  hardens  very  (juickly,  and  is  veiy  durable. 
See  Pozzi'OLANA  ;  Hydraulic  Cement  ;  Cement. 

Ron'dle.  {Metal-working.)  A  round  plate  or 
disk.  The  term  is  applied  to  the  crust  or  scale 
which  fin'ms  upon  the  surface  of  molten  metal  in 
cooling,  and  which  is  removed  from  the  crucible  or 
cistern  from  time  to  time  as  it  congeals,  in  order  to 
obtain  the  metal  in  a  form  suitable  for  farther  treat- 
ment instead  of  in  a  solid  mass.  Spelleil  also  rondcVc. 
Copper  thus  treated  is  known  as  rose  copper^  from  its 
red  color,  and  the  disks  are  known  as  roscUca  ;  they 
are  again  refined  to  restore  or  acquire  malleability 
by  the  reduction  of  the  suboxide  of  copper. 

Ron-geant'  Style.  A  mode  of  calico-printing. 
See  DisciiAi;  ;e-si'yle. 

Rood-loft.  {Archilrctiirc.)  A  gallery  over  the 
entrance  to  tlie  choir  in  medieval  churches,  at  the 
front  (if  wdiich  a  large  rood  or  crucilix  was  usually 
placed. 

Roof.  1.  {Architecture.)  The  uppermost  mem- 
ber (»f  a  building.  It  consists  of  th^  framework  and 
the  covcrhirf. 

The  folhjwing  table  shows  the  structure,  flattest 
ordinary  slope,  and  weight  in  pounds  per  square  foot 
of  several  kinds  of  roofs  :  — 

Flattest  ordinary  Weight  in  lbs. 

Material                             Slope.  per  s(i.  foot. 

Sheet-copper,  .022  inch  thick..         4°  100 

Shent-leiul 4°  7.00 

Slieet-ziin;  (average) 4"  1 50 

Sheet-iron.  1  i„  inch,  plain 4°  3,00 

Sheet-iron,  i  ,„  inch,  corrugated         4'  3.40 

Cast-iron  plates,  ^  inch 4^*  15  00 

Slates 30°  to  224"  5-00  to  11 .20 

Tiles 30no  22j°  6.50  to  17  80 

Bo.inling,  3  inch  thick 22^**  2.50 

Thatch 45°  6  50 

For  the  extra  timbering  of  slated 

and  tileil  roof-s,  add 6.00 

For  the  pressure  of  the  wind, 

add 40.00 

Tlie  sp'in  is  the  width  between  supports. 

Tiie  rise  is  the  hight  in  the  center  above  the  level 
of  the  supports. 

The  pitch  is  the  slope  of  the  rafters.  It  is  ex- 
pressed in  many  ways  :  — 

1.  The  a7igk  which  it  forms  with  the  horizontal  ; 
expressed  in  degrees. 


2.  By  a  name 
which  indicates 
to  the  exjiert 
conforndty  with 
reeeived  models 
and  standards, 
as,  — 

a.    Grecian  pitch, 

whicli  has  an  angle 

of    12°  to   10°,  or  a 

hight  equal  to  i  „  to 

^'70!  the  t'pan. 

■        b.    Rommn    pilch  ^ 

"    which  li:is  )in  angle 

of  ^3'  or  24°;  or  a 
higlit  eijuat  to  l  0  to 
-  ;,  of  the  sjHin. 

c.  Gothic  pitch,  which  is  equilateral,  the  rafters  buing  tqual 
to  the  span. 

d.  Elizabethan  pitch,  the  rafters  longer  than  the  span. 

3.  By  the  hight  in  jiarts  of  tlie  span,  as  quarter, 
Jffth,  itiiofc,  etc. 

4.  By  the  length  of  the  rafters  in  parts  of  the 
span,  as  Ijvo  thirds,  three  quarters,  etc. 

Pitch  varies  between  the  knife-edge,  as  the  Eliza- 
bethan is  sometimes  called,  and  tiie  Hat  leads  in 
wliich  the  slope  is  only  sufficient  to  carry  olf  the 
water. 

Common  pitch,  so  called,  has  a  rafter  f  of  the 
span.     See  Pitch. 

The  names  of  roofs  indicate  form,  .structtn-e,  ma- 
terial, nationality,  etc.,  and  the  lollowing  includes 
the  principal  varieties.  Some  of  the  names  are 
.synonyms  :  — 


Compnss-roof. 
*\nnpii.sed  roof. 
Crib-roof. 
Crown-plate  roof. 
Curb-roof 
False  roof. 
Flat  roof 
French  roof. 
Gabled  roof. 
Gothic  roof. 
Gravel  roof. 
Greriim  roof. 
Ground-roof. 
Half-hip  roof, 
lligli  roof. 
Hip-rouf. 


Imperial  roof. 
Kille.^sed  roof. 
King-post  roof. 
Lean-to  roof. 
Man.«ard-roof. 
Pavilion -roof. 
Pent-roof. 
Plat  form -roof. 
Pointed  roof 
Queen-post  roof. 
Kidged  roof. 
Saddle  roof. 
Shed- roof. 
Span -roof. 
Tin  roof. 
Truncated  roof. 


The  early  Gothic  architects  endeavored,  as  far  as  possible,  to 
dispense  with  wood  by  the  employment  of  stone  vnulting,  and 
it  is  not  until  the  reign  of.  Edward  III.,  1327,  that  tiniber- 
fi-anied  roofs  became  common  in  Inrge  constructions.  They  be- 
gan to  be  common  in  churcbe.'*  about  tbe  year  HOO,  and  from 
tliat  time  to  the  present,  wood,  though  now  to  some  extent  sup- 
planted by  iron,  has  maintained  a  preeminence  as  a  roofing 
material. 

The  simplest  form  of  roof  (1)  consists  merely  of  inclined  rafters 
n  b,  butting  at  their  upper  end.'« ;  to  keep  their  lower  ends  in 
place,  however,  a  fixed  bearing  of  some  kind  is  neces.'^arv.  For 
this  purpose  the  tie-beam  c  (2)  is  introduced,  into  which  tbe 
lower  ends  of  the  rafters  are  mortised. 

To  stiffen  the  truss  thus  formed,  and  to  support  the  middle 
of  the  tie-beam  so  as  to  prevent  its  .sagging  at  tlie  renter,  the 
king-post  rf  (3)  is  added  ;  this  is  formed  from  a  large  piece  of 
timber,  partially  cut  away  for  the  greater  portion  of  it.«  length, 
so  as  to  leave  a  projection  on  either  side  at  top  forming  the 
jn^s^/es,  against  whose  under  surfaces  the  rafters  rest,  and  two 
shuulders  toward  the  bottom  against  which  struts  e  (4)  support- 
ing the  rafters  hear. 

Tlie  lower  end  of  the  king-post  may  be  mortised  into  the  tie* 
beam,  but  is  preferably  connected  with  it  by  an  iron  strap  pa.'ss- 
ing  round  the  tie-beam  and  secured  to  the  post.  The  ends 
of  the  tie-beam  are  immediately  supported  l\v  the  wnlls  of 
the  building.  Thus  it  will  be  seen  that  the  tie-beam  supports 
the  mfters,  and  keeps  their  feet  from  spreading  apart ;  that  the 
rafters  support  the  king-post  and  through  it  the  center  of  the 
tie-beam  ;  and  that  the  king-post,  in  its  turn,  through  the  me- 
dium of  the  struts,  helps  to  sustain  the  rafters. 

">,*}  are  two  forms  of  Hat-topped  roof.  In  the  first,  the  tie-beam 
is  supported  at  two  points  by  the  side  pouts//-,  these  depend 
from  the  truss-beam  if,  against  which  the  upper  ends  of  the  raf- 
ters rest.  This  construction  is  not  so  stable  as  the  following, 
in  which  the  lower  ends  of  the  side  posts  are  united  by  straps 
whicli  also  serve  to  connect  them  wirh  the  tie-be«tu. 

7  is  a  qucen-poEt  roof.     Tbe  rafters  are  sustained  at  dif- 
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ferent  points  by  the  struts  f,  straining-beam/,  and  braces  ?  ,  ;  supported  by  the  girders,  which  perform  the 

the  straiuiug-beam  depeudsfiom  tlie  central  post  agunst  which  i  aud  are  themselves  sustaiued  by  wall-posts, 
the  ends  ot  tlie  raIU.-ra  abut,  and  the  qut-eu-post*  h  k  support  ' 
tlie  tie-beaui  on  either  siJe  of  the  center,  as  iu  the  first  form 
of  flat-topped  roof.     :5ee  aUo  Qu^ex-posT  Koop. 

It  is  not  usual,  except  iu  tii«  smallest  aud  cheapest  construc- 
tions, to  f.isteu  the  boarding  to  which  the  roof  covering,  wliether 
shingles,  tilt-s,  or  slates,  is  nailud,  directly  on  the  main  rafters. 

These  are  coupled  at  intervals  of  8  or  10  feet,  and  have  trans- 
verse-pieces, called  purlins,  let  into  them  to  support  the  com- 
mon r.ifters,  placed  at  closer  intervals,  to  whicii  the  boarding 
is  f;istenL-d.     See  Fig.  2704,  C. 

The  mansard-roof  (8)  has  two  sets  of  rafters,  the  upper  set 


office  of 

so  as  to 


a  tie-beam, 

distribute 


having  a  less  inclina- 
tion than  the  lower. 
The  latter  brace  the 
upper  ends  of  the 
queen  or  side  posts, 
which,  by  means  of 
the  struts  i  /,  assist  in 
supporting  the  strain- 
ing-beam ;  this  de- 
pends from  the  upper 
pnir  of  rafters  by  a 
center  post  and  side 
posts  ;  the  upper  raf- 
ters are  braced  by 
struts  from  the  center 
po^t. 

In  the  arched  roof 
(9l  two  stretchers  or 
hammer-beams  k  k  are 
substituted  for  the  tie- 
beam.  These  are  held 
partly  by  their  press- 
ure against  each  other 
and  partly  by  the  king 
or  center  post,  and  are 
tied  to  the  feet  of  the 
rafters. 

10  illustrates  the 
roof- framing  of  the 
circus  at  Edinburgh 
It  will  be  seen  that  the 
downward  pressure  is  distributed  upon  the  rafters  a  a  and 
stretchers  b  b' ,  which  are  so  tied  together  by  straps  as  to  bring 
the  stress  of  the  outward  thrust  ultimately  upon  b. 

11  covers  the  principal  apirtment  of  the  Episcopal  Palace  at 
Auxerre.  France.  Two  sets  of  stays  g  g'  are  inserted  above  the 
tie-beam,  between  the  king-post  and  principal  rafters  ;  a  series 
of  curved  ribs  rci-eives  the  ceiling  plapk 

12  is  a  Xormnn  roof;  so  called  because  it  was  introduced  by 
that  people  into  Southern  Europe.  The  rafters  a  a  butt  against 
jogirles  on  the  king-posts  b  6,  between  which  braces  are  disposed. 

13  shows  in  dotted  lines  a  way  by  which  a  pointed  Gothic 
roof  was  converted  into  a  flat  roof  by  carrying  the  nave  walls 
up  so  as  to  obtain  a  clere-story. 

In  1-1.  the  tie-beam  1^  supported  at  the  center  by  struts  from 
the  main  beam.  A  post  resting  on  the  tie-beam  supports  the 
rafters  at  the  ridge. 

15  resembles  in  appearance  a  king-post  roof,  but  is  in  fact 


the  pressure  over  a 

considerable  surface 
at  the  upper  part  of 
the  wall. 

16  is  a  form  of  roof 
commou  in  Gothic 
constructions.  The 
principals  a  a  are 
connected  by  a  coi- 
lar'beam  or  wind- 
beam  t,  and  are  sup- 
ported by  ha7V77ur- 
beams  c  c  resting  on 
the  walls  and  on 
curved  struts  d  d 
attached  to  posts 
supported  by  corbel 
ing  Auxiliary  struts 
are  introduced  be- 
tween the  collar- 
beam  and  queen- 
posts,  the  whole  be- 
ing so  disposed  as  to 
produce  the  effect 
of  a  vaulted  ceiling. 
In  the  roof  of  the 
hall  at  Eltham  Pal- 
ace, Kent  (171,  the 
whole  weight  is 
throvsTi  on  the  top 
of  the  wall;  the  bot- 
tom pieces  6  are 
merely  ornamental,  the  tension-pieces  a  forming  a  complete 
tie 

Theroof  of  the  great  hall  at  Hampton  Court  (18)  is  so  ar- 
ranged that  the  beams  a  b  c  serve  as  ties;  the  curved  struts  d 
distribute  the  pressure  over  the  wall  and  its  sustaining  buttress. 

In  (19)  the  roof  of  Westminster  Hall,  the  weight  rests  entirely 
on  the  upper  part  of  the  wall ;  the  arched  rib  a  distributes  the 
thrust  and  assists  in  preventing  the  hammer-beams  b  from  shd- 
iug  on  the  walls 

Westminster  Hall  was  erected  under  the  orders  of  William 
Rufus  at  the  latter  end  of  the  eleventh  century.  It  is  274  X  74 
feet,  without  a  pillar.  The  room  and  the  roof  are  equally  ad- 
mired- William  said  it  was  only  antechamber  to  the  one  he 
would  build;  but  that  arrow  of  Sir  Walter  Tyrrel  upset  this 
calculation. 

21  illustrates  a  queen-po«t  roof  of  80  feet  span,  covering  the 
theater  at  Birmingham,  England. 

Fig.  4422. 


Queen-Post  Roof,  Birmingham  Theater,  England. 


Iron  roofs  were  first  used  in  Enjjland,  and  were 
the  .subject  of  a  patent  by  Robert  Ransoine,  1783. 

They  are  composed  of  e.ssentially  the  same  mem- 
bers as  those  of  timber,  malleable  rod3  or  flat  bars 
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beinjj  substituted  for  the  tie-beams  and  kinf;-i»osts, 
and  the  ralters  and  poi>ts  made  of  sutiident  stilhHss 
with  liars  oi'  malleable  }j  or  T  iron,  or  with  cait-irou 
of  suitable  form  and  .section. 

Tiie  nieeling  jiointa  of  the  several  parts  of  each 
truss  are  provided  w  ith  cast-iron  shoe,s,  sockets,  and 
connectin*;  plate.s,  into  uliich  the  ends  of  the  i-;iftei:s. 
struts,  and  rods  are  secured  with  screw-lwlts  and 
nuts  or  gibs  and  keys, 

The  roof  of  SmithficM  Market,  Manchester,  is  ono  of  the  sini- 
plfst  foruis  (21,  Kig.  442;i);  its  total  width  is  '^44  fet-t,  covered 
by  two  out£T  ppan:v  of  5"  und  two  central  spans  ot  72  feet  euch^ 
supported  on  ca^t-iron  pillars. 


Iron  Roofs. 

22  is  the  rnnf  of  the  Providence  ^la^azim*  at  Paris.  Tt  has  S7 
feet  (1  pan.  The  roof  of  the  railwiiy  station  in  Lime  Street, 'Liv- 
erpool (23),  has  a  span  of  l.>3  feet  6  inches.  24  is  aa  ordinary 
freighVdepot  with  iron  roof  and  columus. 

The  roof  of  the  Pancras  Station,  Midland  Railway, 
London,  has  the  widest  span  of  any  roof,  unbroken 
by  ties  or  braces.  It  covei-s  ten  aeres.  It  is  illus- 
trated on  the  opposite  page,  Plate  Lll. 

The  length  nf  the  mof  is. 690  fret,  with  a  clear  !T>an  of  240 
feet,  covering  five  platforms,  ten  lines  of  raits,  and  a  rah-stand 
2.'»  feet  wide,  thus  making:  n  tnt-xX  area  of  ltv».*iOO  siinare  fei-t. 
lu  hight  at  the  ridce  i^"  1-25  feet  a>>ove  the  Invel  of  tl»e  road. 
There  are  twentv-five  prinripTl  ribs  in  the  roof  each  weijihiriff 
about  50  tons.  Between  each  of  these,  which  an?  about  '29  feet 
4  inches  apart  from  center  to  center,  are  three  intermediate 
ribs,  earned  by  trussed  purlin-,  constructed  so  as  to  stiffen  the 
bottom  t1an<res  of  the  main  rib=  Jaterally.  The  station  walls  rise 
b*>hind  the  "^prin;;  of  the  principal,  the  space  at  the  top  beins 
filled  in  vnih  open  iron-work 

The  roof  is  ^rlazed  about  70  feet  on  each  side  of  the  center, 
and  the  ren^ainder  is  covered  with  slates  on  hoartJin-:  one  inch 
and  three  eishths  thick,  {rrooved  and  tongued  and  chambered, 
the  under  side  being  Tarnished. 


The  transrerse  girders  which  support  the  floor  of  the  station 
take  the  thrust  of  the  poof.  They  are  connected  so  a>  to  lorm 
continuous  girders  across  tiie  stition.  Be.-ides  Ifinj;  tied  to 
tlieui,  the  fi?et  of  the  ribs  are  each  socured  by  fourd-iiich  bolti 
to  an  amhor-plate  built  into  tlie  wall  and  stwugly  fnstentU. 

The  mil  kvei  of  the  station  is  alwut  17i  feet  :il«vc  that  of 
the  a<V)oiiung  streets,  thus  atfordiug  very  exteusiix;  cellarage 
See  also  Plate  III. 

Among  other  kinds  of  roof-coverings  may  be  cited:  — 

Metal  in  sheet-s,  seamed  and  [tainted. 

Fabric  or  paper  saturated  in  tar  and  covered  with  sand  and 
gravel. 

Fabric  or  paper  treated  with  a  material  which  will  reMst  sun, 
rain,  and  frost.  Among  the  conipositioas  for  this  puri>ose  are 
the  following :  — 

>Vest,  1855.    Gutta-percha:  oil. 

Billings,  1856.  Shellac,  50  Kiimds;  rosin,  120  pounds;  lin- 
seed-oil,  10  quarts  ;  steatite,  150  pounds. 

Smith,  1857.     Coal-tar,  21 ;  linsced-oil,  1. 

Milks,  1857-  Naphtha,  20gaUons;  turpentine  saturated  with 
a.'=phaJtum.2gaIlons;  alcohol  saturated  with  shellac, 2  gallons; 
turjK-ntinc  saturated  with  caoutchouc.  2  gallous;  iinsecd-oil.  1^ 
gallons  ;  steatite,  10  pounds  ;  g)  psum,  1  peck. 

Lighter  and  Morrell,  1857.  CoaJ-tar,  1 :  piue-tar.50;  rosin,  12; 
caoutchouc.  6;  gutta-percha.  6;  a.-spbaltom,  12:  shellac,  6; 
lim^-ed-oil,  12:  litharge,  6;  fire-proof  material  to  be  scattered 
on  .'Surface  of  the  above.  12 ;  yellow  ochcr,  12 ;  tn-e.-w:!*,  3. 

Oaks,  1859.  Coal  tar,  25' pillons  :  linsecd-oil.  2  gallons; 
caoutchouc,  dissolved, 2  gallons;  j^hcllac,  dissolved.  2  gallons; 
asphaltum.  5  pounds:  steatite,  pulveriad.  5  pounds:  litharge, 
5  pounds  ;  snip.  bar>  ta,  5  pounds  ;  g_\  jit^um,  5  pounds. 

Grant,  18ti2  Coal-tar,  25  gallons:  lin.'«ed-oil,  3  gallons; 
caoutchouc,  dissolved, 3 pillions;  sliellac. dissolved,  1  5 gallons; 
asphaltum,  dissolved,  2  5  gsillons;  Japan  varnish,  2  gallons; 
wnite-lead,^  pounds:  ivineral  paint,  U)  pounds;  yellow  ochcr, 
b  pounds ;  acetate  lejid,  5  pounds. 

Wauzer,  18()2.  Pitch,  1 ;  quitklime,  2 ;  Ven.  red  ocber,  2; 
linsced-oil,  05-  * 

Fuller.  lSt3.     Saturated  sheets  of  paper. 

Wheeler,  1866.  Coal-tar.  20  gallons;  linseedoil,  2  gallons; 
1  sliella<',  10  pounds  :  rosin,  4  pounds. 

j      Stead,  1866-      Paint-skins,  broken  up;   pota.=h.  2  pounds; 
water,  1  gsiUon  :  linsci'd-oil,  2  gjillous.    Boil  to  evaporate  water, 
I  and  add  miccral  paint,  10  pounds. 

I      Fields,  1867.     Coal  tar,  1  l,aiTel ;  fire-clay:  silicate  of  iron  ; 
i  silicate  of  magnesia;  linfcedoil.  1  gallon  ;  litharge,  3  pounds, 
j      Hutchings,  1868.     Kosin,  1  pound  ;  leaclud  ashes.  1  pound  ; 
whiting,  0  5  pound:   salt,  0.5  pound;   red-lead,  0.12  pound; 
linseed -oil.  0.12  pound. 
I      Irish,  1868-    Gypsum,  10  pounds:  water,  1  gallon;  linseed- 
oil.  05  Qint ;  white-lead.  0  08  pound  :  turpentine.  I  ounce. 

ninnian,  1868.  Coal-tar.  1  barrel;  glycerine, 2 gallons;  oU, 
2  quarts ;  caoutchouc,  dissolved,  3  pints. 

Capron.  1868.  Coal-tar,  40  gallons;  acetate  lead,  5  pounds ; 
Japan  varnish.  2  gallons:  caoutchouc,  4  pounds:  shellac,  4 
pounds;  linseed  oil,  2  gallons  ;  turientine,  2  gallons:  alcohol, 
2  gallons. 

Hutchings.  1869.  Kosin.  1  pouod;  linseed-oil,  03  pound; 
covered  by  sifted  sand,  4  pounds. 

Joy.  1869.  Coal-tar,  1  barrel:  linseed-oil,  3  gallons;  com- 
pounded with  pulverized  clay  and  sand,  equal  parts. 

Dunipleman  and  Dotch,  1869  Coal-tar,  1  barrel ;  pine-pitch, 
I  barrel:  sulphur,  15  gallons;  iithat^,2  pounds;  pulverized 
slate,  2  pounds  :  linseed  oil,  2  gallons. 

Fi>k,  ISfQ  Linseed-oil,  1 :  rosin, 5:  petroleum,!;  pitch, o; 
tir.  5      Mix  with  gravel,  broken  stones,  or  cinders. 

Kiittkav,  1870.  Linseed-oil;  pulveiized'  &tone;  litharge; 
chalk 

Ruttkav,  1870,  Sifted  gravel ,  3  :  pulverized  brick,05  ;  lith- 
arge. 012;  linsced-oil.O  25  :  Japan  varnish,  0.08. 

Barnes.  Coal  tar,  40  gjillons;  pulverized  slate,  30  gallons; 
pulverized cl.ay,  10 gnllons;  boiled  rice, 5  pounds;  glue,l  pound  ; 
terra  de  sienna,  1  pound;  lin-«eed-oil,  1  gallon.  Mi.x  the  coal- 
tar.slate,  and  clay  together.  Boil  the  rice  and  stntin  it  through 
a  fine  sieve,  and  liquefy  the  glue  by  heat.  Add  the  rice,  glue, 
and  term  de  sienna  to  the  linseed-oil,  and  incorporate.  Apply 
with  a  brush  or  trowel. 

See  L.  W.  Sinsabaugh's  "  Digest  of  Paving  and  Roofing  Ccon- 
posilions,"  Washington,  1875- 

2.  The  ceiling  of  a  mine. 

3.  The  top  of  a  standing-top  carnage,  coach,  or 
car.  The  central,  raised  portion  of  a  car-roof  is  the 
dome. 

4.  The  arclied  top  of  a  reverberator^-  furnace. 

Roof-guard.  (Builtfivff.)  A  device  for  prevent- 
ing' snow  from  sliding  from  a  roof.  It  oonsist^s  usu- 
ally of  a  continuous  seiies  of  horizontal  slats,  slightly 
i-aised  above  tlie  roof-cover  and  su]ij»orted  byu]»rights. 
In  the  example,  the  finme  is  attached  to  tlie  sheath- 
ing iMMieath  the  shingles  and  carries  horizontal  Ion- 
gitudimd  bars. 

Roofing-ma-chine'.     One  for  pi-eparing  mate- 


ROOFING-MACHINE. 


1974 


ROOF-SEAMING  MACHINE. 


Fig.  4421 


Roof-  Guard. 

rial  for  roofing  purposes ;  saturating  or  paying  fabric 
or  paper  with  a  wa- 
ter -  resisting  com- 
pound, or  preparing 
metallic  jilates  for 
roof  covering. 

Haven,  1857.  The 
sheet  is  drawn  down 
through  a  hopper  con- 
taining tar,  and  passes 
out  between  pressure- 
rollers, 

Davis,  1858.  The  can- 
vas i3  drawn  tlirough  a 
vat  containing  coal-tar. 

Pomeroy  and  Allen, 
1859. 

Anderson ,  1861. 
Steam-pipe  to  h2at  com- 
position 


tarring- roll  era  rotate  in  fountain-troughs,  and  raise  the  con- 
tents into  contact  with  the  paper. 

Pulte,  l8Utj  Hoi>pi-r  and  movable  gate.  Felt  drawn  over  a 
roller  in  the  bottom  of  the  hopper. 

Brown,  186U.  Mixing  vessel  with  steam-jacket  and  beaters. 
Sand-bo-t  and  movable  apron  for  currying  along  the  uiate- 
rials. 

Cobb,  18fj9.  Tank,  sand  and  gravel  box,  and  pressure-roller, 
so  as  to  make  the  operation  ou  tue  paper  continuous. 

Benton,  1869.  Felt  or  paper  placed  on  a  teii,  imd  the  tar- 
hopper  moved  over  it,  spreading  the  tar.  Sand  operation 
similar. 

Fig  4427  is  a  machine  for  forming  sheet-metal  plates  into 
coniinuous  strips  for  roofing,  the  strips  bt-ing  afterward  joined 
together  on  the  I'oof.  The  ends  of  sheets  or  strips  of  n.etal 
are  interlocked,  and  the  metal  then  pushed  bet«ei'n  rollers  to 
close  the  seams,  ;ind  tlicn  through  a  bath  of  molten  tin  or  other 
soft  metal,  which  coats  the  surlace  and  closes  and  covers  the 


Fig.  4427, 


SIieel-Melal  Konjing-Mackine. 


Robinson,  1865.     Coat  sheets  of  felt,  etc  ,  with  asphalt  on  one  \  seams,  so  as  to  form  continuous  pieces,   of  indefinite  length, 


side,  the  other  being  supported  by  a  roller.     Sheets  cemented 
together  between  pressure-rollers. 

Fig  4425  is  a  machine  for  preparing  roofing  fabric  by  passing 
sheets  of  felt  or  other  materinl  between  rollers,  the  asphalt  in  a 


Robinson''s  Ronfing-Mach'inc . 

plastic  state  being  applied  between  the  sheets  as  they  pass  be- 
tween tht  rollers.  The  uppt?r  roilc  of  paper  are  shown  in  the 
holders  from  wliich  the  sheets  piss  beneath  rollers  i  /,  and  are 
compacted  together  with  an  included  thickness  of  asphalt  by 
the  pressure  of  rollers  b  b.  A  third  sheet  of  piper  comes  from 
roll  A,  p;tsses  beneath  r-^ller  k.  and  is  compacted  with  the  former 
Pheets  by  roller.*  c  c.  The  three-ply  mofing-paper  receives  its 
final  pressure  between  rollers  t/  d.  The  material  used  upon  the 
paper  is  coal-tar.  or  Triniilad  pitch,  with  f^O  per  cent  of  earthy 
matter,  chietiy  clay,  though  lime  and  sand  may  be  used.     Fig. 


Fig.  4426. 


Roofing- Fabric  Machine. 

4420  is  a  modified  form  in  which  the  strips  of  paper  are  tarred, 
cemented,  and  pressed  together  by  passage  between  rollers.  The 


without  appreciable  or  pervious  jaiuts. 

See  aL<o  roofing-machines  and  machines  for  making  roofing. 
Numbers  of  patents  :  — 

Fig.  4428. 
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Roof- Sea  If  mig  Machine. 

Roof-seam'ing  fifl^a-chine'.    A  device  for  unit- 
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illg  the  joining  edges   of  sheet-metals   in    covering  l  ''<'!'"'"i' a  regular  pari  of  the  system  of  British  husbandry.     To 


loofs. 

The  ilouble-seaniing  tool  for  roof  consists  of  blocks 
A  £\  which  pinch  together  tlie  upturned  edges  of 
the  adjacent  sheets  wlien  the  handles 
C  D  are  gfasped,  as  shown  in  sections 
2  and  3  of  the  tigiire.  Bj'  then  turn- 
ing tlie  lever  F,  tlie  block  B,  which  is 
journaled  in  the  ends  a  a,  is  laid  over 
against  the  block  £,  cari-ying  with  it 
the  taller  of  the  two  stiips,  as  shown 
at  4  and  7.  The  bending  a]iparatiis  is 
tlien  shifted  along  half  its  length,  and 
the  other  part  of  the  block  B  acts  upon 
tlie  bent-over  edge  of  tlie  strip,  as 
shown  at  5  and  at  8.  The  sole-pieces 
c  7)1  are  now  taken  out,  which  lowers 
the  blocks  ^4  E,  and  tlie  piocess  is  re- 
peated, as  sliown  at  ti  and  9.  See  also  DoiDLi;- 
sEAMixa  JIacu[Xi;s. 

Roof-stag-'ing.  A  scalTold  for  resting  upon  a 
slanting  rool  wliile  shingling,  slating,  repairing,  or 
]iainting.  Tlie  barbed  rod  is  thrust  up  lieneath  a 
course  of  shiugles,  and  the  barbs  hold  in  the  course 


briug  tile  roots  to  a  conveoifnt  siae  for  the  stock  and  to  removo 
Fig.  4430. 


both   above   and  below.      The   claw-plate 
holds  to  the  top  of  the  roof,  and  serves, 
with  the  barbell  rod,  to  liold  the  plauk  to  which  the 
bi"acket  is  hinged  and  braced. 

Roof-truss.  The  framework  of  a  roof,  consisting 
of  thrust  ami  tie  pieces.     See  RooF. 

Rook'er.  (Bakerij.)  A  tool  like  the  letter  L, 
useil  for  nitliiliawiiig  ashes  from  the  oven. 

Room.  (Miiiin'j.)  The  worked  space  in  a  mine, 
especially  oE  a  coal-mine,  where  the  i-oof  is  supported 
by  regular  pillars.  Tiie  whole  winning  is  thus  said 
to  be  worked  with  pi'lnr  and  room,  ov post  and  sta/l, 
—  the  same  thing.  Thirluiffs  ai-e  worked  sjiacss 
connecting  rooms,  and  the  cutting  of  the  tkirliiu/s 
change-i  a  irtf/  to  a  row  oY  pt'/'irs. 

Room  and  Space  Staff.  (S/upbuilding.)  A 
long  measuring-ioil  used  in  spacing  and  regulating 
the  ilistaiiccs  apart  of  a  ship's  frames. 

Btinm  and  spice  is  the  distance  between  the  sta- 
tions of  the  timber  frames  which  constitute  the  ribs. 
It  varies  from  2  feet  6  inches  to  3  feet  9  inches. 
Ilonm  is  the  lib  ;  siiarr  the  distance  apart. 

Room-pa'per.     Wall-paper.     Paper-hangings. 

Root.  (Hi{dra\dic  Etvjintrring.)  The  end  of  a 
Weir  or  dam  where  it  unites  with  the  natural  bank. 

Root-bruis'er.  (.4(jriciil'nrc.)  A  machine  for 
masliiiig  111'  bruising  tiotatoes,  turnip.s,  carrots,  or 
other  raw  routs  for  feeding  stock.  The  machine  n, 
used  in  Biitaiii,  lias  two  wi.hdy  fluted  rnllcrs  placed 
under  a  hopper  and  turned  by  two  hand-cranks. 
The  pom.ace  falls  into  a  chute,  which  didivers  it  into 
a  tub.  The  object  is  to  obtain  the  root  in  such  a 
shape  as  to  be  more  digestible  ami  less  likely  to 
choke  the  animals. 
The  feeding  of  turnips,  mangel-wurtzel,  and  other  root5  has  , 


'-Machines.  , 

the  danger  of  ehnkinjr.  root-eiitters  were  introduced.  These  at 
first  consisted  of  wheels  or  reciprocating  blades,  which  cut  the 
root  into  broad  and  thin  slices;  hut.  by  an  additional  set  of 
knives,  these  broad  slices  are  cut  into  pieces  about  the  size  of 
one's  finger. 

There  are  three  different  forms  of  turnip-cutters  in  use  in 
Britain.  One  has  knives  placed  on  a  disk  :  another,  knives 
placed  on  a  cylinder:  and  lastly,  knives  working  through  a 
gratinsr  by  a  crank  motion. 

In  the  first  form,  a  series  of  knives  are  placed  in  the  face  of 
an  iron  disk  \<y  screws.  The  turnips  are  placed  in  a  hopper  sot 
at  an  angle,  so  that  thcv  may  press  by  their  own  weight  against 
the  disk. 

The  knives  are  of  two  kinds ;  one  flat  and  extending  from 
nearly  the  axle  to  the  outer  edge  of  the  disk,  and  at  a  distance 
from  it  equal  to  the  thickness  the  slice  of  the  turnip  is  required 
to  be. 

If  only  .slices  are  required  of  the  full  breadth  of  the  turnip  at 
the  part  it  is  cut.  then  this  knife  is  used  by  itself:  but  if  it  is 
neces.s.arv  that  the  turnip  should  lie  cut  into  sections  the  cros.s- 
way  of  the  cut,  as  for  sheep,  then  a  series  of  smalt  knives,^ro- 
jecting  from  the  face  of  the  disk  at  right  angles,  are  placed  at 
distances  apart  equal  to  the  width  required  The  pieces,  after 
being  cut.  fall  into  the  recenticle  beneath. 

0.irdner"s  root-cutter  {Rnglislil.  ft,  has  curved  peripheral 
knives  which  remove  the  slices  from  the  roots  in  the  hopper, 
and  radial  knives  which  give  preliminary  gjLshes  in  the  root« 
befire  the  curved  knives  reach  theni,so  that  the  slices  removed 
bv  the  latter  fall  into  pieces  and  drop  into  the  basket  below. 
The  illustration  shows  two  of  the  peripheral  knives,  each  pre- 
ceded by  a  set  of  slitters,  which  are  arranged  in  a  V-form,  on 
the  fice  of  the  cylinder,  so  as  to  come  in  action  in  turn. 
The  knives  of  the  root-slicer  c  are  attached  to  the  arms  of  a 
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fly-wheel  and  act  upon  roots  presented  at  a  side  opening  at  tlie 
lower  pjirt  of  the  hopper.  Hy  having  two  sets  of  knives,  one  to 
cut  ht!t>  the  root  to  a  eertsiin  deptti,  and  the  next  to  ail  off  a 
slice,  the  roots  are  reduced  to  strips,  as  in  liaird's  machine  ((/). 
Tile  eiitter-wheel  of  this  maehiiie  is  thickeueil  toward  the  eilge, 
to  give  it  the  effect  of  a  tty-wheel.  The  knives  are  set  to  a  dis- 
tance from  the  fice  of  the  disk  according  to  the  thickness  of 
the  slices  required.  Each  knife  is  preceded  by  three  or  more 
laacet-pointed  studs,  whii^h  slit  the  roots  iu  pa.ssing  and  prepare 
the  slices  for  falling  into  pieces  as  soon  as  they  are  detached 
from  the  root  by  the  radial  knives,  which  are  parallel  with  the 
disk-wheel. 

Where  roots  are  fed  upon  the  ground,  a  chopper  is  used  to 
divide  the  root,  to  bring  it  to  a  more  convenient  sine  and  a  shape 
less  likely  to  ehoke  cattle. 

A  simple  device  (c)  for  cutting  roots  consists  of  a  box  a  with 
a  row  of  sliarp  knives  in  the  bottom,  their  edges  presented  up- 
wardly. This  is  secured  to  a  bench,  and  above  it  is  a  pivoted 
lever  having  on  its  lower  si.le  a  block  h  fitting  the  box  and  pro- 
vided with  studs  agreeing  iu  position  with  the  openings  through 
which  the  slices  are  to  be  thrust.  The  roots  are  fed  into  the 
box,  and  by  the  descent  of  the  lever  are  driven  out  below,  being 
divided  by  the  sliarp-grated  bottom.  See  VEGi:T.\BLE-CUOPP£R ; 
Veg.;t.vble-sl:cer 

Root-dig'ger.  {Agriculture.)  An  implement 
for  piillihg  up  rusiform  roots,  as  beets,  carrots,  ete. 
The  e.xample  (Fif;.  4431)lias  jaws,  eat-h  of  which  forms 
part  of  tlie  seiiii-IVustuiii  of  a  liollow  cone,  aHbrding 
a  firm  hold  on  the  upper  part  of  tlie  root.  See  also 
Potato- DioGicu. 

Fig.  4432. 
Fig.  4431. 


Root-  Grinder  and  Root-Putper, 


Root-Digger, 

Root-grind'- 

er.  A  niarhine 
(«)  for  comminut- 
ing roots  for  the 
purpose  of  obtain- 
ing starch,  sugar, 
or  color  from 
them. 

Instances  of  its 
employment  are 
found  in  grinding 
potatoes  for 
starch,  beets  for  sugar,  madder  for  dv(\  One  form 
of  tlie  mill  is  sliown  in  the  cut.  The  cylinder  of 
sheet-metal  (a)  is  puncheil  from  tlie  inner  surlace  so 
as  to  leave  sliarp  projecting  burrs  whicli  form  teetli. 
The  roots  are  plaeeil  in  tlie  li'opper  above,  anil  are 
partially  grated  by  the  toothed  cylinder  as  they  pass 
from  thence  througli  tlie  throat  into  a  box  4,  wlicie 
tliey  are  again  subjected  to  the  action  of  the  grating 
cyliflder,  against  wliicli  they  an:  pressed  by  a  fol- 
lower c,  which  is  pn.shed  again.st  tlicni  liy  a  bell-crank 
lever  and  weighted  arm  d.  From  this  box  they  are 
discharged  into  a  trough  beneath,  for  clutriation  or 
pressure,  as  the  case  may  be. 

Root-pulp'er.  (Ani-icnltitrr.)  A  iriachine  (/), 
Fig.  4l:ti)  lor  liiicly  coniiniimting  roots  to  serve  as 
food  for  stock.  In  the  example,  the  roots  placed  in 
a  lioppcr  a  are  acted  on  by  a  series  of  tootlied  knivi'S 
radially  arranged  ou  the  surface  of  an  iron  disk  b. 


having  a  heavy  rim  which  acts  as  a  fly-wheel  and  is 
turned  by  a  winch.  The  angle  of  the  knives  may 
be  varied  to  cut  more  or  less  liiiely. 

Root-wash'er.  A  machine  which  usually  con- 
sists of  a  slatted  cylinder  revolving  in  a  tank  of 
water.  The  roots  are  subjected  to  mutual  attrition 
and  contact  with  the  bars  of  the  cage,  so  as  to  loosen 
the  dirt,  wdiich  settles  to  the  bottom  of  the  tank. 

Fig.  4433. 


1  oot  U  i«/  er 


Hoot-  W'as/ifr. 

A  modification  of  the  foregoing  is  made  by  an  inte- 
rior sjiiral  chute,  \\hich  acts  on  the  princiiiie  of  the 
conveyor,  so  that  the  roots  which  pass  into  tin'  cyl- 
iniler  from  the  hopper  at  one  end  are  carried  along 
and  discliargcd  at  tlie 
other,  the  operation  be-  Fig.  4434. 

ing  continuous. 

In  another  form,  the  i 
potatoes,  etc.,  are  place  1 
in  a  tube  having  arms 
F  F  and  a  sweep  E  at 
taehed  to  a  vertical  shalt 
whose  rotation  stirs  and 
cleanses  the  roots. 

Rope.  A  general  name 
applied  to  cordage  over 
one   inch   in   circumfei 
ence. 

Ropes  areof  henip,flax, 
cotton,  coir,  or  wire,  and  are  known  by  their  con- 
struction ;  as,  — 

Cable-laid ;  tliree  strands  of  hawser-laid  rope, 
twisted  right  hand. 

Hairscr-laid :  three  strands  of  yarn  twisted  left 
hand,  the  yai'ns  being  laid  uji  right  hand. 

Shroud-laiil  or  fonr-slraiid  :  having  a 
strand  slightly  twi.sted  and  three  strands 
around  it. 

Hemp  is  laid  up  {-/(//(/-handed  into  yarns. 

Yams  are  laid  up  ?<:/i'-handed  into  sfrands. 

Three  strands  are  laid  up  riijlit-handed  into  a 
hav'scr. 

Three  hawsers  are  laid  up  /(//-handed  into  a  cable. 

Voir  ro]ics  are  made  of  the  liber  of  the  cocoa-niit, 
and  will  lioat  in  water. 

ll'ire  ro]ies  usually  consist  of  six  strands  laid  or 
spun  around  a  hempen  core  ;  each  strand  coirsisting 
of  six  wires  laid  tlie  contrary  way  around  a  smaller 
hempen  core. 

S'sh-/i)te  ;  a  rope  of  plaitetl  yai'iis. 

I'ojies  arc  known  also  by  their  purpose  ;   as,  — 


central 
twisted 


Awning 

BiMil. 

Clew. 

Kntering 

Hell 

Bre;i,st. 

Crown. 

Fall. 

Boat. 

liucket. 

Crowfoot. 

Foot. 

Holt. 

Buoy. 

Pavit 

daub. 

Brace. 

Cat.  . 

Dowuhaul. 

Grab. 
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Grapnel. 

Keel. 

Rinff. 

Stirrup 

Ouest. 

Man. 

Kudder. 

Swab. 

Guv. 

Jhu'it. 

Safety. 

Tiller. 

Haly.trd. 

5Ies.<eDger. 

Sash. 

Top. 

Head. 

Outhaui. 

Sheet. 

Tve. 

Heel. 

Painter. 

Signal. 

Well. 

Id  haul. 

Parrel. 

Slip. 

Yard. 

Jaw. 

Pas.*ing. 

Spilling. 

Yoke. 

Jeer. 

Pendant. 

Stay. 

See  also  Ricgi>g. 

A  rope  is  — 

Whipped^  by  winding  twine  around  the  end  to  prevent  un- 
twisting. 

Fai/eU,  by  painting  or  tarring  to  resist  wet. 

Snved,  by  coiling  yarn  around  it  closely  and  tightly. 

Parce/ed,  hy  wrapping  with  canvas. 

Fiidtleneily  by  making  a  bulky  cushion  around  a  part  to  pre- 
vent chafing. 

Stnpped^  when  lashed ;  as  the  end  to  the  standing  part  in  a 
hi'tck. 

Stoppered,  when  a  rope  is  made  fast  to  it  to  prevent  veering. 

Bent,  when  it  is  .secured  to  an  object  by  a  liitch  or  otherwise. 
H'lirh,  clinch,  and  knot  are  forms  of  fastening,     tfce  Knot 

Wormed,  by  laying  a  smaller  rope  or  yarn  in  the  lays  of  a 
cable.  It  i.<  preliminary  to  serving.  Link-worming  is  worming 
with  chains. 

Lnid^  by  placing  and  twisting  the  twisted  strands  together  in 
the  operation  of  rope-making. 

Grafting  and  splicing  are  modes  of  uniting  one  rope  to  an- 
other by  interweaving  the  strands.     t*ee  SpuCE. 

Seizing  and  lashing  are  sailors"  terms  to  express  respectively 
the  binding  of  one  rope  to  another  by  a  smaller  rope  or  yarn, 
and  the  listening  of  one  object  to  another  by  similar  means 

Painting  is  a  mode  of  finishiug  the  end  of  a  rope  by  tapering 
and  braiding  the  strands. 

To  niarle  a  rope  is  to  bind  it  with  spun-yarn  or  twine,  with  a 
knot  at  each  turn,  so  as  to  secure  the  wrapping  if  cut  in  one  or 
more  places. 

Galvanizing  is  applied  to  iron-wire  rope.  It  consists  in  coat- 
ing the  wire  or  rope  with  zinc. 

Ropes  were  made  ol'  various  iiKiteiials  in  ancient 
E,i;'ypt,  but  especially  of  the  papyrus  and  of  leathern 
strauds.  The  use  of  tiie  papyrus  in  tliis  connection 
has  been  described  by  Pliny,  ami  is  cited  elsewlierc 
in  this  work,  as  is  also  that  of  the  spartiuni,  whieli 
was  employed  extensively,  though  the  particular  va- 
riety was  confined  to  moderate  geographical  limits. 
The  spartinin  made  a  coarse  article  of  cordage,  as  did 
the  lecf  or  fibers  of  the  date-tree,  which  were  used 
for  ropes  in  ancient  and  in  modern  Kgypt.  For  a 
finei-  article,  fiax  was  used.  Pieces  of  ropes  of  these 
materials  still  remain  as  nienieutos  of  the  ancient 
dwellers  by  the  Nile. 

The  rope- makers  of  ancient  Egypt  seem  to  have 


Making  Ropes  of  Leathern  Strands  [from  Tliebes). 

been  destitute  of  machinery.  One.  man  engaged  a 
hook  at  the  end  of  liis  twister,  and  thi'U  walked  back- 
ward away  from  another,  who  paid  out  the  fiber  of 
hemj),  flax,  papyrus,  palm-fiber,  spartiinn,  or  what- 
ever the  material  might  have  been.  The  weight  f-ii- 
abled  hini  to  swing  the  twister,  which  was  mounted 
on  the  .stem  he  held  in  his  hand. 

In  a  tomb  at  Thebes,  of  the  time  of  Thothmes  III., 
the  Pharaoh  of  the  Exodus,  is  a  group  representing 
the  process  of  twisting  thongs  of  ie:ither,  wlueh  were 
fastened  to  the  eu'l  of  a  tube,  which  revolved  on  a 
cord  slung  around  the  loins  of  a  man  who  receded 
backwardly  from  the  person  who  arrange<l  ami  payed 
out  the  strands.  The  tube  had,  in  all  probability, 
a  collar  or  sleeve  which  was  grnsped  by  tlie  man, 
and  had  a  bar  and  weight  which  caused  it  to  ro- 


tate as  it  was  swung  around  by  the  operator.  The 
strantls  of  the  rope  passed  Vietwcen  the  legs  of  the 
stool  and  between  the  feet  of  the  man  who  arranged 
the  strands  and  kept  them  from  bc<-oming  entangled. 
The  character  of  the  material  is  indicated  in  the 
manner  which  is  so  peculiarly  Egyptian,  by  the 
skin  hanging  up  in  the  shop,  and  a  man  is  shown 
cutting  a  continuous  tliong  with  a  knife  like  our 
modern  leather-knife,  and  by  the  same  means  which 
we  adopt,  by  turning  the  piece  of  leather  round  as 
he  cuts.  Two  of  the  coils  are  represented  hanging 
up  in  tlie  shop. 

The  pi'ocess  of  ]}reparing  the  hemp  is  .shown  in  the 
tombs  of  Beni-Hassan  and  Thebes.  liopes  of  the 
jialni  are  found  in  the  tombs,  and  it  was  probably 
almost  as  common  as  coir  or  cocoa-nut  fiber  in  Imlia, 
The  ropes  which  supported  the  planks  of  the  Hel- 
lespont bridge  constructed  for  Xerxes  were  of  papy- 
rus and  flax.  These  were  the- ordinary  materials  lor 
the  purpose  in  Egypt,  from  which  country  the  king 
had  a  large  contingent.     See  Military-buidoe. 

Ropes  of  goat's  hair  are  mentioned  by  Aristotle 
and  Virgil. 

The  i'amons  vessel,  the  *' Syracusia,"  built  for 
Hiero,  was  furnished  with  hempen  ropes  from  Rhodes, 
according  to  Jloschion. 

'*  The  ropes  of  the  Tartars  are  made  of  camel's  hair  or  horse- 
hair."—  Hue. 

Coir  rope  is  manufactured  from  the  husk  cr  pericarp  of  the 
cocoa-nut. 

The  nuts  are  picked  a  little  before  the  fruit  is  ripe,  and  the 
rind  separated  by  thrusting  it  upon  an  iron  st.-ike  fixed  in  the 
ground.  The  rind  is  then  water-soaked  for  several  months,  to 
separate  the  fibers  from  the  interstitial  matter,  is  beaten  with  » 
heavy  mallet  upon  a  stone,  and  then  rubbed  by  the  hands  to 
rid  it  of  the  cellular  substance.  40  cocoa-nuts  jield  6  pounds 
of  coir,  which  is  twisted  into  yarns  and  made  into  mats  or 
[  cordage. 

Coir  rope  is  more  buoyant  than  hempen,  and  is  an  excellent 
material  for  hawsers. 

Its  strength,  relatively  to  hemp,  is,  for  Inrgf  ropes.  87  to  108  ; 
j  for  small  ones,  60  to  65.  It  is  not  injured  by  sea-water,  and  is 
1  much  used  for  running  rigging,  though  from  its  contractibility 
j  it  is  not  so  suitable  for  standing  rigging. 

Wire  rope  appears  to  have  been  fir^t  used  in  the  silver-mines 
of  the  Ilartz  jiountains.  about  1831.  They  have  since  come  into 
very  geuerjil  use  for  ships"  rigging,  as  well  as  for  transmitting 
power  in  other  situations.  .Some  ropes  of  this  kind  employeti 
in  the  un<kTgrnund  levels  of  the  English  coal-mines  probably 
have  a  length  of  more  than  3,000  feet.  One  construeted  at  the 
works  of  .lohn  A.  Roebling,  a  few  years  ago,  was  said  to  be  the 
longest,  largest,  and  weightiest  wire-rope  ever  made  in  one 
piece.  It  is  3,700  feet  in  length  ;  its  diameter  is  over  2\  inches, 
and  its  weight  some  20  tons  The  maehinery  employed  is  said 
to  be  capable  of  making  a  rope  twice  as  long  and 
large  as  this  one.  The  rope  is  used  upon  an 
inclined  plane,  for  the  purpose  of  niising  coal 
out  of  the  Wyoming  Valley.     See  Wire  Rope. 

Various   processes   have    been    patented  for 
making   wire  rope.     For  some    purposes,  un- 
twisted wires  bound  together  by  hempen  cord 
or  inserted  within  canvas  have  been  employed. 
More  generally,  however,  a  slight  twi.st  is  im- 
parted, and  they  are  formed  into  strands,  which  are  afterward 
laid  up  in  a  manner  analogous  to  that  used  in  niiiking  briii]K'n 
or  manilla  ropes.     The  wires  are  galvanized,  or  rather  zincked, 
or  else  coated  with  a  preservative  composition. 
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Rope  or  Chain. 
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The  preceding  are  the  nnliiiftry  rules  forcaleuI:itinp  the  proof 
strunj^th  HiiJ  wci^^hts  of  rupfs  iiiuU-hiiiiis,  in  Kiiglish  tous  {'2,240 
pouuJs) ;  the  dinii-ncions  boiiip  in  inchos. 

The  hrrakin^  loml  is  from  tw»  to  Ihrei!  times  the  above. 

The  old  rope-iiiiikors'  rule  for  hempfii  mpe  viivs  to  t*(|uarc  the 
girth  of  the  rope  in  inches,  wliich,  nmltiplifd  b,v4.;;:i%e  thL*  ul- 
timate or  bruakiiif?  stren;;tli  of  l\w  rope  in  hundred  weights  ; 
and  it  was  a  good  rule  for  small  cordage  up  to  7  inches  iu  cir- 
cumference. 

The  sijuare  of  half  the  circumference  was  considered  to  repre- 
sent the  weight  of  a  fathom  in  pounds. 

What  is  believed  to  tw  the  longest  rope  in  the  vforld  is  a 
grapnel  rope,  lO.iJOiJf^thoms  long  without  a  splice,  and  has  been 
i)i;kde  for  the  Siemens  Telegraph  i'nnipany.  It  is  made  of  three 
strand*,  the  diameter  of  the  completed  rope  being  2  inrln-s. 

The  table  below  shows  the  comparative  strength  of  various 
kinds  of  rope  and  chuiu,  the  sizes  ou  each  hori/uutal  line  being 
of  equal  strength. 


pissed  around  a  mast ;  it  is  often  provided  with  rollers  to  enable 
it  to  slide  up  and  down  easily. 
Man  -rope-     See  F.n  tering-  Hope . 

Masl-rope  ;  a  rope  used  Tor  hoisting  and  lowering  masts. 
Parral-rape ;  a  single  rope  secured  at  the  slings  or  centers  of 
yards,  and  pa.ssed  around  the  mast.     Used  only  on  light  yards. 
Htng-ri>p»'- ;  a  rope  rove  tlirough  the  ring  of  the  anchor  and 
secured  to  the  end  of  the  cable 

tUtfh-rope :  used  to  suspend  the  bight  of  a  haw?er  or  cable. 
Tillir-rope:   a  rope  connected  to  the  end  of  the  tiller  and 
wound  around  the  barrel  of  the  steering-wlioel. 

T"jf-ropr  :  a  rope  used  iu  swa\ing  up  a  topmast.  It  is  rove 
through  the  top  block,  hooked"  in  the  cap,  and  through  the 
heel  of  the  topmast.- 

Yoie-ro/.f  :  a  small  rope  attached  to  each  end  of  the  yoke  by 
which  a  boat  is  steered. 

Uounil-in  :  to  haul  upon  a  rope;  generally  used  with  refer- 
ence to  the  weather-braces. 

Eonnrl-vp  ;  to  haul  up  ; 
generally  ai»plied  to  the  act 
of  hauling  up  the  slack  of 
a  ro))e  through  its  leading 
block  or  a.  tackle,  which 
hangs  loft'e  by  its  fall. 

Unusr  :  to  "haul  or  pull 
togctluT  on  a  ro|)e. 

Rope    Bridge. 

Biidgfs  of  lope  \\ere 
])ro  ba  bly  fi  r.st  con- 
structed in  Cliina. 
Tliey  aro  of  frequent 
occurreijep  among  the 
Andes  of  ISouth  Amer- 
ica, wliere  the  ropes 
are  made  of  ox-hide 
thongs  twisted  to- 
gether ;  two  are  usu- 
ally emiiloyed,  their 
ends  being  attached 
on  each  side  of  the 
chasm  ;  transverse 
pieces  are  lashed  to 
them,  over  wliich  the 
flooring  is  laid  ;  iu 
other  cases  but  a  sin- 
gle rojie  is  eniphiyed ; 
hould  be  one  1  from  this  a  hammock  or  basket  is  .suspended,  and 
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The  winding  drums  or  pullcvs  for  wire  rope; 
hundred  times  the  size  of  the  ropi-  and  round  roiH^s  should  ,  j,..^^,.„  f,.^„j  |,.^jj).  ^^  i.^^j^j.  ^  at  each  Mile 

letd  fair  on  to  and  fit  the  groove  of  the  pulleys.  .  i    •  i  ,  T     i         i      ■  , 

A  rope  hndgp  may  be  made  by  jilacing  a  tivstle  at 

the  midlength  of  a  set  of  suspen.'^iou  ropes  and  lay- 
ing two  or  more  beams  from  each  bank  to  this  trestle 
to  suppoit  the  roadway.  Wlien  a  stream  is  too  wide 
to  be  spanned  by  a  single  length,  a  mast  may  bo 
erected  in  the  middle,  and  stead- 
ied by  guys  from  each  shore  ;  the  ^'E-  4436. 
ends  of  the  rope  are  attached  to 
tliis,  and  the  beams  supporte<l  by 
other  ropes  depending  from  it. 
In  some  cases  masts  are  erected 
on  both  banks,  and  the  ends  of  the 
suspension-ropes  attached  to  their 
t(i[is;  ropeshangiiigperjiendicularly 


!  groove  of  the  pulli 

Ail  tiie  ropes  of  avessel  composing  the  standing  rigging,  run- 
ning rigging,  ground  tackle,  etc.,  are  distinguished  by  nanie^ 
corresponding  to  their  uses,  without  reference  to  the  make  or 
size  of  the  rope  ;  thus,  the  cable  of  a  vessel  may  be  hawsn-lriiti , 
or  the  hawser  rablf-taid.  The  following  is  a  list  of  thoi-e  tech- 
nically termed  ropfS :  — 

BfCl-Tope;  attached  to  the  bell,  on  which  the  half-hours  are 
struck 

BoU-rope ;  that  to  which  the  head-leaches  and  foot  of  a  sail 
are  sewed. 

Erensi-rnpe :  a  band  of  canvas,  secured  at  each  end  to  the 
rig_'ing  for  supporting  the  body  of  the  leadsman  while  heaiviiig 
the  hand-lead. 

Burtctt-rnp'' :  a  laniard  attached  to  a  bucket  for  dipping  water 
from  alongside 

Biioii-ro/jf  :  a  rope  attached  to  the  crown  of  the  anchor,  and 
to  a  buoy  floating  on  the  surface  to  show  the  position  of  tne 
anchor  when  in  tlie  ground 


Clew-rope  :  a  rope  attached  to  the  clew  of  a  sail,  and  leading  I  from  these,  and  other  ropes  uXt'Mirl 

■  jj^^  diagonally  fiom  the  nnists,  sup- 

port the  timbers  carrying  the  road- 
way ;  in  this  case  the  construction 
reseml>les   that   of  a  wire  bridge. 

See  SrSPENsKJX-IJRIDGE. 

In  ail  cases,  especially  wliere  the 
structure  is  of  considerable  length, 
guys  extending  up  and  down  stream 
should  be  attaciied  to  the  bridge  at 
suitable  points,  particularly  at  anil 
near  the  .center,  to  check  its  vibra- 
tions. 

Rope-clamp.  A  device  by 
which  a  rope  is  compressed  in  or- 
der to  restrain  its  motion.  In  the 
example,  the  rope  pisses  through 
the  sleeve  C\  and  may  be  checked 


up  forward  ;  used  in  clewing  up  the  sails"  for  furling,  and  rous- 
iug  the  clew  forward  of  the  bunt. 

Crown-rope :  used  at  the  corners  of  the  cable  tiers  to  keep 
the  fakes  in  their  places. 

En'.rrini;  or  mnn  roi>f :  a  rope  .'=ecured  at  the  upper  end  and 
hanging  down  the  ship's  side  by  the  ladder  for  persons  going  up 
or  down  to  hold  on  by.  Also  by  the  ladders  at  the  hatches. 
The  former  may  be  termed  riileritis,  the  latter  ?nnn  ropes. 

Font'rope.     a.  The  bolt-rope  at  the  foot  of  a  sail. 

b  Tlie  rope  beneath  a  \ard,  or  the  bowsprit  on  which  the 
men  stand  vvhen  furling  or  reefing  sail ;  the  former  are  also 
called  horses. 

Gaub-rope ;  a  rope  extending  inboard  from  each  leg  of  the 
martingale  to  sceure  it. 

Grnb-Tttpe. ;  u.-sed  to  confine  the  hunt  of  a  sail  in  furling. 

Ou'St  or  ^nfS.t  ropr  :  a  rope  used  lor  towinga  boat  or  vessel. 

Gmj-rofie;  used  for  stead)  ing  a  purchase,  spar,  or  other 
similar  object.     See  GUY. 

Hratl-rope ;  the  upi»er  boU-rope  of  a  square  sail 

Hfi-l-rope :  a  rope  si-cured  to  the  heel  of  a  mast  or  boom  to 
rouse  it  down,  out,  or  in  by.  or  to  lash  it. 

Jaw-rope  ;  a  rope  or  parral  secured  to  the  jaws  of  a  gaff  aod 


Hupe-Ciamp. 


ROPE-CLUTCH. 
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ROPE  ELEVATOR. 


or  held  by  the  pivoted  tooth  E,  which  is  vibrated  by 
the  cord  G.     See  Cable-.stoI'PEU. 

Rope-clutch.     A  device  lor  holding  fast  a  rope, 
consisting  usually  of  two  movable  jaws,  or  a  movable 


and  fixed  jaw,  wliicli  are  caused  to  nip  the  rope  by 
piiUini;  a  cord,  or  sometimes  by  automatic  devices. 
See  t'.\r,Li:-sroFPi;ii. 

Rope  El'e-va'tor.     An  elevator  in   which  the 


Fig.  iWT. 


Rope  Elevator  (showing  the  Hifdrauitc  Machine  in  the  Cellar). 


platform  or  rage  is  raised  and  lowered  by  means  of 
a  rope  and  winding  nieclianism. 

In  Fig.  4437,  steam  admitted  to  the  closed  end  of 
the  cylinder  a  operates  a  piston  carrying  a  cross-head 


journaled  ;  as  this  advances  .ilong  the  guides  d  c,  it 
is  at  thi'  same  time  rotated  by  a  pinion  /',  which  en- 
gages with  a  rack  on  the  bed  and  a  piidon  on  the 
dium-sliaft.     The  drum  c'  remains  stationary,  and 


b  having  a  jaw  at  each  side,  in  which  the  drum  c  is  I  the  amount  of  rope  taken  up,  and  consequently  the 


Fig.  44-1?. 


Rope  "Elevator  {showing  Ike  Apparatus  as  tin 


ROPE-GUAED. 
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HOPE-MACHINE. 


length  of  lioist,  is  cq\ial  to  tlie  length  of  traverse  of 
tlie  (liiiiii  c  nniltiiilied  l)y  the  number  of  turns  of  tlie 
rojie  around  it. 

Safety-catches  are  provided  to  arrest  the  platform 
in  case  the  rope  slionid  break. 

When  steaDi  is  permitted  to  e.-^cape  from  the  cylimlcr  a,  the 
weiglit  of  tlie  pliilforui  eaiiws  it  to  ijeseeiij,  partly  uncoiling  the 
rope  from  the  (li'uni.s  c  c'  uad  restorinj;  the  drum  c  uud  pl.-ttou 
to  their  first  po^itiou. 

The  hoisting-rope  a  of  the  elevator  { Fig.  4438)  passes  over  a 
grooved  wlieel  in  the  upper  story,  and  is  wound  upon  the  drum 
i,  which  is  turned  by  the  wheel  c  gearing  with  a  worm  on  the 
shaft  of  the  fust  pulleys  </  ci' '.  one  of  the-se  is  driven  by  a 
str.iight  and  the  ot.ier  by  a  cro.s-sed  belt,  by  shifting  one  or  tli 
other  of  which  from  the  loose  eentnil  pulley  f  to  iU  own  proper 
pulley,  the  shaft  is  rotated  in  contrary  directions,  aud  tile  ele- 
vator rai.sed  or  lo.vered 

The  brake-.vheclyis  acted  on  by  the  device  if,  connected  with 
the  rod  A,  which  e.ttends  IVoiii  t'be  tap  to  the  bottom  of  the 
building,  and  m  ly  he  operated  from  eitiier  ttoor. 

The.safety-e.ige 't  ^r,  and  that  shown  in  the  two  succeeding 
figures,  are  each  opcr.ited  hy  a  weig.lt  and  a  cord  passing  over 
one  or  two  pulleys.   The  safety-eatea  is  shovvu  at  a'  in  its  normal 


Fig.  4439. 


Safety- Catcher  for  Rope  Elevators. 


position,  with  the  hoisting-rope  intact ;  the  two  levers  d  fi\ 
whose  inner  ends,  passing  each  other,  are  supported  on  a  pin 
within  the  box  e.  are  connected  by  links  to  a  cross-head,  to 
■which  one  end  of  the  lever  f  is  pivoted,  the  other  end  being 
connected  with  the  check-rope  ^.  The  toothed-cam  ends  of  the 
levers  fl  rl'  are  connected  with  the  racks  A  A',  with  which  thev 
mesh,  rising  and  filling  with  them.  They  are  also  connected 
by  straps  with  shoes  behind  the  upright  guides.  Should  the 
hoisting-rope  break,  as  shown  at  a,  the  weight  i  is  brought 
into  action,  depressing,  through  the  lever  A,  the  inner  ends 
of  the  cnm  levers  rf  </',  bringing  the  shoes  into  contact  with 
the  back  of  the  guides,  anfl  preveuting  descent  of  the  appa- 
ratus. 

In  the  two  lower  figures,  the  levers  r/  tl'  are,  in  case  of  break- 
age of  the  rope,  actuated  in  a  precisely  similar  manner,  cau.sing 
detents  at  their  outer  ends  to  enter  notches  iu  racks  on  the 
guiJe-franics. 

Rope-guard.  A  device  to  prevent  cliafing.  In 
Fig.  444",  a  hollow  metallic  knob  is  held  at  tlie  ex- 
posed jioiiit  liv  II  pin  passing  tlirough  the  rope. 

Rope  Lad'der.  (XidiiimJ.)  "Ro]ie  laihlers  are 
employed  for  enabling  iiersons  to  ascend  and  descend 
from  the  deck  of  a  ship  or  from  her  booms  into 
lioats  alongside.  They  are  also  used  in  tire-escapes. 
Other  uses  will  doubtless  suggest  themselves  to 
readers  of  romance.  The  side  pieci's  only  of  side 
ladders  are  of  rope,  the  rungs  being  of  wood,  and 
secured  as  shown  in  the  cut.  Those  by  which  thi^ 
rigging  is  ascended  are  termed  shrouds.  A  Jacob's 
ludilcr. 


Rope-ma-chine'.  Hemp 

is  niciiiiiineil  by  riiny  as  the 
favorite  material  for  making 
ropes.  iSjmrlium,  a  variety 
of  the  broom  growing  on  a 
tract  of  ground  hing  u[)ou 

Fig.  4441. 


Fig.  4440. 


Roiie  Ladder. 


Rope-  Guard. 


the  sea  line  of  the  province  of  New  Carthage,  ivas 
u.scd  for  common  rope  or  cordage,  and  also  for  some 
other  pnr]ioscs.  The  outer  portion  of  the  jiapyrus 
vas  also  used  hy  the  Egyptians  ioi'  cordage. 

In  fact,  most  vegetable  libels  of  suflicient  strength, 
as  well  as  the  hides  and  intestines  of  animal.s,  are,  or 
have  been,  used  at  different  times  and  in  various 
countries  for  this  jiurpose. 

The  twisting  of  the  fibers  into  strands,  and  !ay- 
iiifi  up  these  into  rope,  %vas,  from  the  earliest  times 
until  a  com]taiatively  recent  ju'iind,  alnmst  entire- 
ly eli'ected  by  manual  labor  ;  the  simple  means  hy 
which  the  process  was  effected  hardly  deserving  to 
be  called  machines.  A  machine  for  this  ]invpose 
was  patented  in  England  by  liichard  March  in  1784, 
and  another  by  E<lwaid  Cartwright  in  1792.  In 
1805,  Cajitain  Huddard  invented  a  series  of  ma- 
chines, in  which  some  of  the  features  of  the  latter 
were  introduced,  hy  which  hcni)!  was  successively 
combed,  straightened,  sjmn  into  yarns,  tarred, 
twisted  into  strands,  and  hnally  laid  nji  into  rope. 
Theseweie  introduced  intotlie  dockyard  at  Chatham, 
England,  and  eflected  a  great  improvement  in  the 
manufacture  of  cables  and  cordage.  Sec  also  Eng- 
lish patents, —  Sylvester,  1783;  Seymour,  1784; 
Fothcrgill,  1793  ;' Balfour,  1793,  1798;  Chapman, 
1797,  1799,  1807. 

In  the  year  1820,  machinery  was  introduced  into 
the  United  States  from  England,  for  working  the 
spun  yarn  into  strands  and  ro|ies. 

Mr.  Treadwell  introduced  his  rope-making  ma- 
chinery in  1834. 

In  the  ordinary  process  of  mannfaetni'c,  the  hemp, 
having  been  heckled  and  foinn'd  into  .skeins,  iss]inn 
into  yarn  by  a  number  of  men,  each  of  whom  wraps 
a  bundle  of  hemp  around  his  body,  and  attaches 
one  end  to  one  of  a  series  of  hooks  rotated  by  band 
connection  with  a  crank-wheid,  and  walking  back- 
ward along  the  ropewalk  draws  out  the  libers  from 
the  bundle  with  his  left  hand  ami  com]iresses  them 
between  two  fingers  of  the  right,  until  he  reaches  the 
otlii'r  end  of  the  walk.  The  thickness  and  liardness 
of  twist  of  the  yarn  is  governed  by  the  (innntity  of 
hemp  fed  out  hy  the  spiinner,  and  the  ra]iidity  with 
which  the  hooks  are  revolved.  The  yarn  is  then  de- 
tachcil  from  the  hook,  wound  on  a  reel,  and  the 
.siiinner  proceeds  as  before,  working  this  time  in  the 
ojiposite  direction.  If  the  ro]ie  is  to  lie  tailed,  this 
ojieration  is  next  perlormed.  300  or  400  yarns  are 
bundled  together,  forming  a  hnul,  which  is  dip]ied 
into  a  kettle  of  tar  heated  to  .about  212°,  and  drawn 
through  a  hole  called  a  (trip,  r/rifir,  or  slidimj-nippcr, 
which  presses  the  tar  into  the  fiber  and  squeezes  out 


KOPE-MACHIXE. 
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the  superfluous  portion.  The  yarns,  either  tarivd  or  ,  intervals  along  tbe  walk  ;  when  they  have  become 
untamd,  are  next  twisted  or  laid  into  strands,  the  \  shortened  by  twisting,  they  are  detached  from  the 
twisting  being  performed  in  an 


ojiposite  direction   to  that  of 
the  libel's  in  the  yarns.     For 
this   purpose    the    yarns    are 
made   up   into   sets   of  e<iual 
number,   which   are   each   at- 
tached at  one  end  to 
a    winch    or    forelock 
hook,  passing  through 
holes    in    tbe    tncklc- 
board,    and    are    sup- 
ported on   ^ikcs  and 
sUikc-lieads  placed   at 


Fig.  4112 


posts  to  which  their  other  ends  were  fastened,  and 
these  are  attached  to  a  slcdgr,,  which  is  loaded  with 
weights,  so  as  to  keep  the  strands  taut,  Tet  yield  as 
they  become  fai  ther  shortened  by  twisting.  When 
each  strand  has  hfcnme  full  hard,  they  are  detached 
from  the  tackle-board,  and  the  three  are  placed  in 
the  three  grooves  of  a  conical  wooden  block  termed 
a  top,  through  which  is  passed  a  transverse  stick 
forjning  the  hanilles  or  wooldcrs  :  one  end  of  each 
is  fastened  to  the  center  hook  of  the  tackle-board, 
and  the  other  to  one  of  three  hooks  in  the  bieast- 
board  of  the  sledge  ;  these  are  turned  in  one  direc- 
tion, while  the  tackle-board  hook  is  turned  in  the 
other.  The  top,  having  been  iiiserted  between  the 
strands  as  closely  as  possible  to  the  tackle-board,  is 
gradually  forced  along  as  the  twisting  proceeds,  until 
it  is  brought  up  close  to  the  sledge,  the  strands  clos- 
ing in  beliind  it  as  it  ailvances. 

By  another  arrangement,   a  carriage  c,  which  is 
caused  to  traverse  from  one  end  to  the  other  of  the 
walk,  is  substituted  for  the  sledge.     This  cames  a 
frame   and  wheel,    having   spindles   on   which    the  | 
strands  are  wound,   forming  the  equivalent  of  the  I 
breast-board.     The  wheel  is  caused  to  rotate  in  one  ' 
tlirection   and  the  spindles  in  another,  by  gearing 
driven  from  the  ground-wheels  of  the  carriage  as  it  ] 
is  moved  along  the  walk  by  means  of  the  ground- 
rope  d.  I 

In  the  illustration,  this  is  shown  as  passing  around  | 


Ground- Rope. 

revolve  as  described,  and  also  gears  with  the  ground- 
wheel  of  the  carriage  to  give  it  a  forward  or  back- 
ward motion. 

The  ground-rope  may  simply  be  employed  to  turn 
the  twisting  mecbaiiism,  the  carriage  being  moved 
back  and  forth  by  ropes  at  eacli  end  ;  or,  as  shown 
at  g  d',  two  gi'ouud-ropcs  may  be  used,  by  one  of 
which  </  moves,  as  shown  above,  and  imparts  the 
traversing  motion  to  the  carriage,  while  the  other, 
d',  passing  around  the  smaller  jiulley,  is  nxed  at  each 
end,  and  causes  rapid  rotation  of  the  operative  ma- 
chinery. 

The  principle  on  which  the  coai-se  fibers  of  hemp, 
coir,  manilla,  etc.,  are  sjjun  into  rope-yanis  is  essen- 
tially the  same  as  that  by  which  yarns  or  threads 
for  making  fabrics  are  produced.  For  forming  the 
first  into  the  cords  or  strands  which  are  twined  to- 
gether to  constitute  ropes,  it  is  uecessaiy  that  each 
of  the  spools  on  which  the  strands  are  reeled  should 
rotate  on  its  own  axis,  in  order  that  the  strands  may 
freely  unwind,  .ind  also  that  they  should  have  a 
combined  revolution  around  a  common  axis  to  twist 
the  strands  together. 

In  the  machine  (Fig.  4442),  this  is  effected  by  the 
fixed  sun-wheel  a  ;  the  three  spools  bed  have  planet- 
wheels  at  their  ends,  meshing  with  the  teeth  of  the 
sun-wheel,  and  as  they  revolve  on  a  comnftn  axis 
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concentrii,'  ivilli  its  (■enter,  rotnte  iinleiieiideiilly  oii  |  The  machine  (Fig.  4445)  is  ])artieularly  designed 
their  iiMji  jourjial.s.  Tlie  rojie  is  condiu-ted  through  i  for  making  small  rope.  Tlie  bobbinlujlders  a  a  a 
the  liollow  rotating  shaft 


Fig.  4444. 


c  and  wound  u])on  the  reel 
/,  whose  veloeity  is  such 
as  to  take  up  the  rope  as 
last  as  twisted  and  always 
maintain  an  ei|Ual  tension. 
The  prinriple  is  farther 
illustrated  in  Fig.  4444, 
in  which  the  main  frame 
revolves  in  one  direction 
and  the  inner  frames  witli 
their  reels  revolve  in  the 
opposite  direction  :  the 
threads  and  cords  are  I'e- 

spectively  and  successively  associated  and  entwined  [  are  rotated  in  a  vertical  plane  by  bands,   and  tiie 
to  form  a  comidete  rope.  I  bobbins  are  turned  by  the  unwinding  of  the  strands 

Fig.  4445. 


Blackie^s  Rope-Machine, 


Rope-Machine. 


b  b  h  ;  these  are  laid  together  and  twisted  by  the 
revolution  of  the  reel  c  d,  on  which  the  completed 
rope  is  wound.    This  is  driven  by  a  pulley  c,  r<!eeiv- 


ing  its  motion  by  belting  from  a  drum  on  the  same 
shaft  l)y  which  the  bol.liin-carriers  are  actuated. 
Fig.  4446  is  a  preparing  machine  for  opening  and 


Fig.  4446. 


J^icjtaritig  Macliimfur  Rope-Stork. 

Straightening  such  fibers  as  manilla,  hemp,  etc.,  and  |  machine,  preparatory  to  being  sptin  into  rope      The 
formln^  them  into  slivers  suitable  for  the  drawing-  1  material,  direct  from  the  bale,  is  fed  from  the  rack 
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on  the  left  of  the  machine  to  the  large-toothed  cyl- 
inder, hy  which  it  is  coiubed  out,  and,  being  taken 
off  by  the  smaller  slatted  cylinder,  is  transferred  to 
two  rollers  by  which  it  is  compressed  into  a  sliver 
and  delivered  into  the  trough  at  tlie  right. 

Rope-por'ter.  A  liglit,  two-«heeled  carriage 
employed  in  the  Fowler  system  of  steam-plowing  to 
carry  the  rope  clear  of  the  ground.    See  SrK.\M-PLO\v. 

Rope-pump.  A  water-elevator,  consisting  of  a 
rope  or  ropes  or  of  a  tibrous  webbing,  whose  lower 
end  dips  in  the  water  which  is  discharged  at  the 
upper  end,  partly  by  centrifugal  force,  and  partly  by 

Fig.  4447. 


Ropt-Pump. 

the  compression  of  the  rope  on  tlie  roller.  The 
water  is  retained  in  the  rope  by  capillary  action. 
Snch  a  one  was  used  at  Carisbrook  Castle,  Isle  of 
AViglit,  England. 

Rope-rail'way.  A  railway  on  wliicdi  tlie  cars 
are  drawn  by  ropes  wound  upon  drums  rotated  by  sta- 
tionary engines.  This  is  frequently  done  on  inclined 
planes  in  mining  districts,  and  is  sometimes  adopted 
as  a  temporary  expedient  pending  the  construction 
of  grades  of  lesser  slope.     See  Inclined  Pl.\ne. 

The  Lonilon  and  Blackwall  Railway,  for  passen- 
gers anil  freight,  w.as  formerly  operateil  in  this  man- 
ner by  an  engine  at  each  end  of  the  line.  Arrange- 
ments were  provided  for  detaching  each  car  just 
previous  to  arriving  at  its  desired  station,  so  tliat  its 
momentum  would  carry  it  to  the  proper  point.  Tlie 
length  of  rope  reijuired  was  6.V  miles,  double  the 
length  of  the  road.  Wire  rope  was  found  best ;  but 
the  system  was  finally  abandoned  for  locomotive 
power. 

The  ropes  were  connected  to  the  drums  by  friction-clutcbea. 
TheVlrums  were  of  cast-iron,  2.3  feet  in  diameter,  and  their  cir- 
cumference revolved  at  the  rate  of  about  23  miles  an  hour. 

The  rope  w,is  5i  inches  in  circumference,  weigjiing  about  40 
tons ;  and  to  obviate  the  power  required  to  drag  this  heavy 
weight  at  high  speed,  Mr.  Elijah  Galloway  suggested  the  em- 
ployment of  two  sets  of  wheels  of  different  diameters,  around 
each  of  which  ropes,  extending  the  length  of  the  track,  were  to 
be  wound ;  that  pxssing  around  the  larger  outer  wheel  to  be 
kept  stationary  at  each  end,  while  the  other  traveled  a^  usual ; 
it  would  thus  c-ause  the  wheel  to  move  at  a  much  faster  rate 
than  itself,  the  ratio  being  as  the  diameter  of  the  larger  to  the 
ditference  between  it  and  the  smaller. 

Oue  of  the  stationary  engines  of  the  Blackwall  Railway  was 
afterward  .set  up  in  the  City  Flour  Mills,  Upper  Th.ames  Street, 
London,  where  it  drove  .32  pairs  of  stones,  grinding  20.000 
bushels  of  wheat  per  week.  It  is  on  the  marine  principle,  anti 
has  7  smoke-consuming  furnaces  When  one  fire  has  just  been 
tired  up,  the  smoke  is  discharged  into  the  adjoining  fire. 

Rope-trac'tion  Pro-pel'Ier.  A  mode  uf  pro- 
pulsion adopted  with  canal-boats  to  avoid  the  swell 
raised  by  paddles.  A  rope  is  laid  along  the  bottom 
of  the  canal,  and  is  wound  upon  a  drum  driven  by 
the  engine  on  board  the  boat.  The  rope  passes 
back  into  the  water  over  the  stern  of  the  boat,  and 


may  be  picked  up  again  and  used  by  another  boat 
following  in  the  same  direction. 

The  Chinese  or  diffeivntial  pulleys  have  been  in- 
verted and  used  for  this  pur]iose,  w  hen  a  light  vessel 
is  to  be  jiroiielled  at  a  high  velocity.  See  TowiNO. 
Rope'^^alk.  A  ground  where  ropes  are  made. 
Its  length  is  estimated  in  fathoms,  and  is  from  100 
to  200  fathoms.  At  one  end  is  the  sp(HnUirj-v:]iicl, 
which  rotates  the  irhiricrs  to  wliiili  the  ends  of  a 
bunch  of  hempen  libel's  are  secured,  to  be  twisted 
into  a  yarn.  Along  the  length  of  the  walk  are  hori- 
zontal cross-bars  with  hooks,  over  which  the  yarns 
are  swung  as  the  men  recede,  walking  backward  from 
the  ichirhrs  and  paying  out  the  yarn. 

A  hnjiny  walk  is  one  in  which  yarns  are  laid  up 
into  strands  to  form  a  rope.     See  Kotk-making. 

Rope-winch.  A  set  of  three  whirlers  driven  by 
a  stiap  and  twisting  three  yams  which  are  to  be  laid 
up  into  a  rojie. 

Rope-yarn.  A  single  yarn  composed  of  fibers 
twistetl  right-handed  ;  used  on  shipboard  for  various 
purposes.  Two  or  three  twisted  together  form  sjntn- 
ijarn. 

The  .size  of  a  strand,  and  of  the  rope  of  which  it 
foinis  jiart,  is  determined  by  the  number  of  lope- 
yariis  in  it. 

Rop'ing-nee'dle.  (Xaulkal.)  A  heavy  needle 
for  sewing  a  sail  to  its  bolt-rope. 

Ro'sa-ry.  A  string  of  large  beads  representing 
an  eijual  number  of  prayers,  used  by  some  religions 
sects.  A  bead  is  slijijied  through  the  fingers  at  each 
repetition  of  a  prayer,  until  all  or  the  specified  num- 
ber have  been  recited. 

In  the  rosaries  used  by  Roman  Catholics,  the  beads 
representing  the  "  Our  Fathers"  are  larger  than  tho.se 
for  the  "  Hail  Maries." 

They  are  made  jif  various  materials,  —  dried  ber- 
ries, wood,  ivory,  metal,  etc. 

The  Buddhists  have  lor  more  than  2,000  years 
used  long  rosaries  to  keep  count  of  their  ]irayers. 
They  al.so  use  the  beads  as  counters  for  other  things, 
and  it  is  probable  that  the  chaplct,  twice  as  old  as 
the  Italian  rosary,  is  the  germ  of  the  Abacus 
(which  see).     See  also  riiAYiNo-MAClUNE. 

Rose.  1.  (Lock:)  The  annular  scutcheon  round 
the  spindle  of  a  door-lock. 

2.  (Hydraulic  Engineering.)  A  perforated  cnp  or 
■  nozzle  acting  as  a  strainer  at  the  induction  of  water 

into  a  pump,  or  at  the  nozzle  as  a  means  of  dividing 
the  water  into  fine  streams  for  sprinkling. 

3.  (Sleam.)  The  perforated  nozzle  of  the  injection- 
pipe,  distributing  the  injection-water  in  jets  or  .spray 
throughout  the  interior  of  the  condenser. 

Rose-cut.  (Gnn-ciitting.)  A  mode  of.  cutting 
gems  in  which  the  back  is  left  flat  and  the  face  is 
cut  into  a  series  of  inclined  triangular  facets  arranged 
around  a  central  hexagon.  It  is  adopted  for  thin 
stones.     See  Cutting  Gems. 

Rose-di'a-mond.  The  rosc-dinmond  is  flat  be- 
low, and  its  upper  surface  has  24  triangular  facets. 
The  center  has  a  hexagonal  arrangement,  and  the 
base  of  each  triangle  is  joined  to  another  whose  apex 
touches  the  margin.  The  intervening  spaces  are  cut 
into  12  facets  in  two  zones.  The  up]M-r  or  projecting 
is  the  crown;  the  lower  jiortion,  the  teeth.  See  UlA- 
.Mosn. 

Rose-en'gine  Lathe.  (Engraring.)  A  lathe  in 
which  the  rotatory  motion  of  the  lathe  and  the  radial 
motion  of  the  tool  combine  to  produce  a  variety  of 
curved  lines.  The  mechanism  consists  of  plates  or 
cams  set  on  the  axis  of  the  lathe,  or  suitably  rotated 
and  formed  with  wavy  edges  or  grooves  which  govern 
the  motion  of  the  cutting  point  toward  or  from  the 
center. 
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In  another  form,  the  combine<l  radial  auii  rotary  motion  ia 
inherent  in  tli«  worlt,  the  tool  being  statioiiarv.  In  this  ciise, 
tile  renter  of  tlie  eircle  in  wliicli  tlie  work  revolves  is  not  ii  (ixed 
point,  Lut  U  UKule  to  oM;illaCu  »ith  a  bligllt  luotiuu  while  tlic 
work  revolves  upon  it. 

The  manilrel  upon  whose  end  the  work  is  cliuekeil  docs  not 
rotate  in  stationary  stand.irds  liketlioseot'a  eonunon  latlle,  hut 
tlie  standards  form  part  of  a  frame  wliicli  oscillates  upon  a  hori- 
zontal axis  helow  tile  bed  and  parallel  to  tlie  mandrel  axis. 

The  work  is  lixed  in  a  eliuek  at  the  extremity  of  tile  itiaiidivl, 
and  the  tool  is  held  by  a  slidi'-n-st,  and  adjusts  it  to  tlie  radius 
of  the  rose  or  fi!.?ure  intended  to  be  rut.  Tile  oseillatin;;  mo- 
tioil  is  i^ivcii  to  the  mandrel  by  means  of  metallic  rosettes  or 
wheels  Hxeil  upon  the  mandrel,  each  Iiaving  its  edge  or  peripli- 
ery  indented  and  ciiivi-d  witli  a  Wiiving  line.  Tile  ro.settes  are 
acted  upon  by  a  small  roller  at  the  end  of  a  bar  supported  from 
the  lied.  As  the  mandrel  revolves,  the  wavy  periphery  of  the 
ro.sette  is  ap|ilied  to  the  roller,  which  moves  on  a  stationary 
axis  and  cau.ses  a  vibratory  motion  of  the  mandrel  us  its  fnime 
moves  to  and  fro  on  its  axis. 

The  mandrel  contains  a  number  of  ro.settes  of  different  pat- 
terns, and  the  governing  roller  is  slipped  on  its  axis  so  ILS  to  act 
in  ciMijunction  with  any  ouo  of  the  rosettes,  according  to  the 
pattern  requircd. 

Ko.^e-en^infS  and  ncomfUfc  talftfs  vary  somewhat  in  their  do- 
tails,  hut  agree  in  the  general  features  that  the  work  is  |ter- 
formed  by  a  combined  rotary  and  radiil  motion.  If  tho 
center  of  the  rosette  and  the  axis  of  rotation  coincide,  and  the 
tool  receive  an  oscillaMon  radi  il  as  to  the  .said  center,  a  wavy 
circle  is  produced.  If  the  chu<-k  and  itj5  mandrel,  while  ro- 
tating, are  oscillated  back  and  forth  on  a  parallel  axis  (as  pre- 
viously stited)  while  the  tool  is  stationary,  the  .same  elfect — a 
wavy  circle — is  produced:  the  change  merely  being  to  move 
one  part  or  the  other,  relatively  to  its  fellow,  in  the  degive  and 
proportion.  If  the  center  of  the  pittern  do  not  coincide  with 
the  axi^  of  the  mandrel,  the  effect  will  be  an  eceeutric  figure.  If 
the  radial  oscillation  be  given  to  tool  or  chuck,  in  addition  to 
the  former  conditions,  a  wavy  eccentric  figure  will  be  produced. 
(See  Chuck  :  Kc^e-Vtric.)  If  an  ov.il  or  elliptical  pattern  be 
required,  it  m  i.v  be  obtained  by  means  of  an  eccentric  guide  or 
ring  of  brass  fastened  to  the  puppet  of  the  lathe  close  to  the 
collar  ill  wliicli  the  ucck  of  the  mandrel  runs.  (Sts!  Chui'K  ; 
OviL.)  If  the  governing  eccentric  be  wavy,  the  etfect  will  be  a 
w.LVy  ellip.se.  liy  governing  siiuares  or  other  geometric  figures, 
p  itterns  of  the  reiiuireil  coiifofination  are  obtained  By  a  suit- 
able ilisposition  of  the  parts  involveil  in  the  circular  and  radial 
motions,  the  tool  is  caused  to  make  the  peculiar  line  required 
wit!iin  the  limits  of  the  s.iid  figure.  Uy  moans  of  a  atrnti^ht-line 
ckmkt  the  patterns  of  a  rosc-englnc  afe  made  to  follow  in  a 
striight  instead  of  a  circular  direction. 

Notable  instances  of  the  uses  of  this  cl;uss  of  instruments  arc 
to  be  found  in  the  ni.achines  of  engine-turning  watches,  and 
those  for  making  the  complicated  figures  termed  Intlt^-tvnrk , 
which  abound  on  tlie  obverse  and  reverse  faces  of  greenbacks 
and  other  bank-notes. 

Rose  Gas-burn'er.  A  burner  giving  a  circle  of 
sm ill  11  flics.     Si-c  SnivE-nuiiNEi:. 

Ro3e-lash'ing.  (Xautical.)  A  kinil  of  lashing 
or  .s-i/.iiig  cmiiluycd  in  wooUling  sjiars.  So  teniieJ 
from  its  I'oivn. 

Rose-uail.  A  nail  with  a  conical  licail  which  is 
haiiiiii  Ted  into  triangular  facets.      Sec  N.VIL. 

Rose-steel.  A  kind  of  steel  of  ccmenfation 
whu.ic  iiiteiiiir  part  exhibits,  when  IVactui'ed,  a  dilfer- 
eiit  te.\turi'  from  tliat  of  the  exterior. 

Ro-sette'.  ].  (Milailargn.)  A  disk  of  red  cop- 
per ffoni  the  refining  hearth  or  crucible.  As  the 
impurities  are  removed  in  the  shape  of  scoriie  or 
slag,  and  the  metal  exposed,  the  surface  of  the  metal 
is  congealed  liy  throwing  on  wi.ter.  This  is  called 
qaciu-khiij.  The  hardened  crust  is  of  a  red  color,  and 
is  called  a  ro.sette.  The  operation  being  repi-ated,  the 
metal  is  obtained  in  a  form  for  ready  liaiidling  and 
farther  treatment,  instead  of  being  in  a  .solid  mas.s. 
It  is  known  as  rosc-coppcr.     See  CiipPEK-FlTr.N.\c'H. 

2.  {Mi/ 1.)  A  circular  arrangement  of  sails  in  a 
windmill  ;  llie  vanes  attacheil  to  radial  arms. 

3.  A  leather  or  metallic  ornament  jilaced  on  a  bri- 
dle or  halter  at  the  point  where  the  front  joins  the 
crown-piece. 

4.  A  circular  ornament  of  fabric,  plaited  with 
leaves  somewhat  resembling  those  of  a  llower. 

a.  (Oas.)  A  form  of  gas-burner  in  which  the  gas 
issues  at  a  circular  series  of  holes  resembling  a  ro- 
sette.    See  St()Vi:-iit'i;nei'.. 

Ross'ing-ma-chiue'.    1.  A  machine  for  remov- 


ing tli(^  ross,  or  rough,  scaly,  exterior  portion  of  bark, 
from  the  remainder. 

2.  A  machine  for  removing  bark  from  logs  in  ad- 
vani'c  of  the  saw.  The  bark,  containing  much  .silex 
and  sometimes  grit,  soon  dulls  the  saw.  See  Fig. 
4451. 

y.  A  machine  for  cutting  up  bark  for  steeping  or 
boiling.  The  vegetable  extract  is  used  for  tanning, 
medicine,  dyeing,  etc. 

In  the  most  correct  sense,  the  removal  of  the  outer 
cuticle,  there  are  several  processes. 

Hy  pressure  against  a  splitting-knife.  An  ex- 
ample is  shown  in  Fig.  4448,  in  which  the  bark  is 
fed  along  a  table  and  beneath  cogged  pressure-rollers 


Rossing-Mackine. 

which  carry  it  against  the  stationary  knife,  which  is 
adju.«talilc  in  higlit,  so  as  to  take  olf  such  a  thickness 
of  liljn'  as  may  be  desired.  The  recpiired  Jiressure  of 
the  feed-rollers  is  given  by  means  of  levers  a  actuated 
by  treadle  h. 

In  a  modified  form  (Fig.  4449),  the  bark  is  fed  be- 
neath pressurc-rollci's  while  its  liber  is  planed  there- 
Fig.  4449. 


Rossing- Machine. 

from  by  a  revolving  cutter.  The  pressure  on  the 
rollers  is  given  by  tlie  weights  suspended  from  the 
levers. 

In  Fig.  44.50,  an  idle  roller  pl.iced  between  the 
upper  edges  of  the  lower  rollers  facilitates  the  pas- 
sage of  the  bark.  A  knife  is  placed  between  the 
rear  edges  of  the  upper  and  lower  roller,^,  and  presents 
a  cutting  edge  to  the  bark  as  it  comes  from  the  rollers. 

A  common  use  of  the  7-oxser  is  in  saw-mills,  where 
it  is  used  to  remove  the  bark  from  the  log  in  advance 
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of  the  path  of  the  saw.     This  is  to  save  the  saw- 1        ^ig-  **52 
teeth  from  being  dulled  by  the  bark. 


Fig.  4453. 


Bark-Planing  Machine. 


Hotary  Stamp-EaUtry. 


Stearns's  machine  {Fig.  4451)  consists  of  an  arm  a  fastened 
to  the  bearings  6,  so  that  it  swings  freely  thereon.  At  the  other 
extremity  of  the  same  arm  is  a  dislc  r,  carryiug  a  pulley,  and  a 
revolving  cutter-head  d.  These  cutters  are  driven  by  a  belt  e, 
at  a  high  velocity.  The  disk  c  has  an  upright  rod  /  attached, 
by  which  the  action  of  the  shields  k  is  controlled,  they  being 
inclined  on  one  side  or  the  other  as  the  rod/is  diverged  from  a 


Fig.  4451 


Rossing  Attachment  for  Saw-Mill. 


straight  line.  These  shields  guide  the  cutters.  The  arm  a  is 
counterbalanced  by  a  weight  /i,  so  that  it  is  easily  raised,  by 
drawing  on  the  line  f ,  one  end  of  which  is  attached  to  a  lugj 
on  the  arm,  and  the  other  passes  over  pulleys  to  the  workman's 
band. 

The  shields  i  raise  the  cutters  while  in  action,  to  suit  any 
rough  places  or  knots  that  may  be  on  the  logs  by  them. 

Rost'horn's  Gun-met'al.  An  alloy  composed 
of  55.04  parts  copper  ;  42.36  zinc  ;  1.77  iron  ;  iind 
0.83  tin  ;  or,  according  to  another  analysi-s,  57.63 
copper;  40.22  tin;  1.86  iron  ;  and  0.15  tin.  See 
table  on  page  61. 

Ros'trum.  1.  (Surgical.)  A  crooked  pair  of 
forcejis  with  beak -like  jaws. 

2.  The  beak  of  a  still,  connecting  the  Jiead  with 
the  worm. 

3.  (Kavficfil.)     The  prow  or  beak  of  a  vessel. 

4.  The  elevated  platform  or  stage  in  the  forum  of 
ancient  Rome,  from  which  the  orators  addressed  the 
people.     A  platform  in  a  hall  or  assembly. 

Ro'ta-ry.      Having  a  motion  on  its  axis,   as  a 
wheel  (Latin,  rota),  a  ball,  etc.     The  words  rotary 
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and  revo'vind  are  needed  in  their  peculiar  spheres, 
and  should  not  be  conlbunded. 

Uolatiun,  as  of  a  planet  on  its  axis. 

Revolulioji,  as  of  a  planet  in  its  orhit. 

See  RoTAUY  PuMi-;  Rotary  Engine,  etc.;  Re- 

VOLVINr.-CYLINUEll  ENGINE,  etc. 

Ro'ta-ry  Bat'ter-y.  (Mciallurgij.)  A  stamping 
liattery  lor  uiusliiug  ores.  The  stamps  are  arranged 
liiruLuly  around  a  vertical  shaft,  which  carries 
nround  an  inclined  plane  that  raises  and  lets  fall 
each  stamp  in  suc^cession. 

Ro'ta-ry  Bloiw'er.  One  in  which  the  blast  of 
air  is  obtained  by  the  rotation  of  a  piston  or  pistons, 
or  of  a  fan. 

n  (Kig.  4453)  is  a  form  in  which  two  segments  re- 
volve in  a  case  in  dirt'erent  directions,  their  surfaces  in 
contact ;  the  segments  act  alternately  in  driving  air. 

b  c  are  a  sectional  view  and  side  elevation  respec- 
tively of  a  fan-blower. 

rf  is  a  three-head  piston-blower  acting  upon  the 
principle  of  a,  but  having  a  larger  air-sjiace  and 
heads  which  act  in  succession  and  alternation. 

c  has  pistons  of  varying  shape,  having  concave 
and  convex  abutting  surfaces  respectively. 

/  is  a  double-headed  blower. 

It  will  be  seen  that  in  a  d  c  f  the  pistons  are  of 
such  shape  as  to  pack  against  the  case,  and  also 
.against  their  fellows,  so  that  no  air  may  leak  around 
tlieni  or  between  them.     See  also  Blower  ;  Fan. 

Ro'ta-ry  Brush.  A  cylindrical  brush  turning 
on  an  axis.  A  kind  employed  by  hair-dressers  is 
turned  by  an  elastic  belt  suspended  from  a  pulley 
overhead,  and  the  ends  of  the  axis  terminate  in  han- 
dles by  wliicli  it  is  manipulated. 

Another  (Kig.  4454)  has  an  interior  helical  spring, 
which  is  wound  up  by  means  of  one  of  the  handles, 
and   actuates   a   train   of  clock-work,   causing   the 


Fig.  4454. 


Ro'ta-ry  Crane.  One     ,  *ig  44^6. 

swinging  on  an  axis,  so  as 
to  present  the  jib  in  any 
direction  to  lift  or  deposit 
the  load.  In  the  example 
(a  crane  for  light  pur- 
poses), the  barrel  shaft 
has  a  screw  thereon,  which 
engages  the  sliding  guide, 
to  coil  the  cord  laiily  upon 
tlic  barrel.     See  t'i;ANE. 

Ro'ta-ry  Cul'ti-va'- 
tor.  (Hashandry.)  A 
digging  imiilement  with 
rotary  spades  which  pierce 
and  lift  the  soil.  The 
shaft  of  the  rotary  digger 
is  suspended  by  screw  rods 
from  the  bridge  of  the 
frame,   and  is  rotated  by  Rotary  Cram 

gearing  from  the  ground- 
wheel.     See  Digging-machine. 

Ro'ta-ry  Cut-ter.     1.   (Metal.)    A  toothed  dislc 
on  a  mandrel,  between  the  centers  of  a  lathe.      Used 
milling,  etc. 

Fig.  4457. 


Rotary  Bruxh. 

lirnsh  to  rotate  ;  a  brake  is  provided  for  checking  or 
sto|iiiing  its  motion. 

Fig.  4455  is  a  blacking-brush  in  which  a  rotary 


Fig.  4455. 


Rotary  Btacking-Bntsk. 


cylinder  at  the  back  serves  the  purpose  of  the  ordi- 
nary dabber  in  laying  on  the  blacking. 


Rotary  Cultivator. 


2.    (Wood.)      A  cutting   head  in   a  planing-ma- 
chine. 
Ro'ta-ry  Cut'ting-ma-chine'.    1.    A  tool  for 


Rotary  Cutting-Machine. 
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cutting  an  annular  hole  or  kerf.  A  crown,  trephine, 
or  cylindrical  saw,  or  an  annular  auger  (which  see). 

In  the  example,  the  middle  mandrel  acts  as  a 
holder  when  the  screw  is  turned  ;  the  sleeve  is 
driven  by  the  gearing,  and  has  a  cutter  which  is 
adjustable  radially  to  regulate  the  diameter  of  the 
circular  pieces  of  paper  cut  thereby. 

Ro'ta-ry  Dig'ger.  {Husbandry  )  A  machine 
with  rotary  spades.  See  pages  703,  1068.  See  also 
RciTARY  Plow. 

Ro'ta-ry  En'gine.  See  Rotary  Steam-engine. 

Ro'ta-ry  Fan.  {Pntumalics.)  A  blowing-ma- 
cliiue  with  rotary  vaues.  See  BoTARY  Blower  ; 
Blower  ;  Fan,  etc. 

Ro'ta-ry  Har'row.  {Husbandry.)  One  having 
the  tines  set  in  a  liarae  which  rotates  on  a  verticil] 
axis  as  the  harrow  is  drawn  along  the  surface  of  the 

Fig.  4459. 


Double  Rotary  Harrow. 

ground.  In  the  example,  the  bent  rim  and  the 
spokes  have  teeth,  and  their  axial  pin  is  journaled 
in  bearing  sleeves  attached  to  the  draft-bars.  The 
cranks  of  the  rotary  harrows  are  connected  by  a 
transverse  bar. 
The  circular  tine-frames  are  so  hung  to  the  frame 

Kg.  4460. 


Fig.  4461. 


Rotary  Meter. 

Ro'ta-ry  Ov'en.  One  in  wliiih  tin-  b  end  trnys 
or  bread-tables  rotate,  so  as  to  receive  the  din:gli  at 
the  oven  door,  carry  it  in  a  circuit  around  tli('  oven, 
and  present  it  at  the  delivery  door,  the  rate  of  pro- 
gression being  so  timed  and  the  heat  so  regulated  as 
to  accomplish  the  baking  during  the  circuit. 

There  are  two  principal  varieties  of  rotating  ovens ; 
those  in  which  the  circular  bread-table  rotates  on  a 
vertical  axis,  and  those  in  which  the  bread-trays  are 
suspended  fiom  the  arms  of  a  reel  which  has  a  hori- 
zontal axis  :  the  latter  is  known  as  a  rcel-ovcn.  See 
Oven. 

Wedge's  rotary  oven  has  an  annular  jilate  n  ro- 
tated by  a  pinion  b  operated  by  a  band-crank  or 
machinery,  and  sustained  on  friction-rollers  c  ;  otbcr 
friction-rollers  d  prevent  it  from  beaiing  agninst  the 
interior  masonry  c.  Swinging  damper-doors  /  pre- 
vent the  escape  of  heat.  These  are  kept  constantly 
closed  when  baking  crackers.     The  dough  is  iiitro- 


Fig.  4462. 


Rotary  Harrow. 


as  to  rotate  on  their  axes  when  dragged  upon  the 
ground.  This  motion  is  sometimes  produced  by 
hanging  them  eccentrically,  so  as  to  have  a  greater 
resistance  on  one  side  than  the  other. 

Ro'ta-ry  Me'ter.  One  in  which  the  measuring 
device  or  piston  rotates  in  a  case.  It  resembles  in 
construction  the  Rotary  Pu.mp  or  Rotary  Steam- 
engine  (which  see),  but  has  a  vessel  or  passage  of 
known  capacity,  and  the  i-evolutions  of  its  piston 
are  registered.  In  Fig.  4461,  the  inner  cylinder  is 
eccentric,  and  has  radial  pistons  i  connected  by  links 
m  to  a  wrist  that  foinis  the  center  of  motion,  around 
which  the  pistons  revolve.  A  fixed  crank  is  thus 
dispensed  with,  and  the  parts  accommoilate  them- 
selves to  conditions  incident  to  expansion  and  con- 
traction from  changes  of  temperature.  The  heads  of 
the  revolving  cylinder  work  in  recesses  in  the  case 
of  the  engine,  so  as  to  prevent  fiiction  and  wear 
upon  the  pistons.    See  Spirit,  Gas,  Water  M  eteu. 


Rotary  Oven, 

duced  and  removed,  when  baked,  through  the  door 
g.  h  h  are  the  furnaces,  from  which  the  products 
of  combustion  pass  to  the  chimney  i  through  circu- 
lating flues. 

Fig.  4463. 


Tintntin^-Sknrf  P'ow. 
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Ro'ta-ry  Plo'W.  {Husbandnj.)  A  plow  witli 
rotary  share.  In  Fig.  4-16S,  it  i.s  in  the  rear  of  the 
frame  and  is  tlriveu  by  gearing  iVom  the  driving- 
wheel  axle. 

In  Fig.  4464,  the  segmental  driving  cog-wheels 
connect  with  snpplrnieiitary  Yielding  cogs  attached 
^vith    springs.       The    segnienlal    wheels    rotate    the 

Fig.  4464. 


Rotary  Plow. 

earth  augers  only  when  in  contact  with  the  earth. 
The  yielding  cogs  insure  the  meshing  of  the  auger 
pinions  with  the  rigid  cogs  of  the  segmental  gears. 
See  also  pages  703,  1068. 

Ho'ta-ry  Pud'dler.  (Metallurgy.)  An  appa- 
ratus in  whii'h  iron  is  puddled  by  rotary  mechanism 
instead  of  by  hand  labor.  The  iilea  is  believed  to 
liiive  occurretl  to  Henry  Cort,  but  the  first  practical 
attempt  to  execute  it  appears  to  have  been  made  by 
Yates  and  Tooth,  who  constructed  a  furnace  having 
a  rotating  ti'ough,  with  fixed  rabbles  through  wliicli 
a  current  of  water  was  conducted  to  prevent  them 
from  melting,  which,  however,  it  did  not  eH'ect.  The 
Bromhall  puddler  was  arranged  with  four  rabbles, 
which  were  caused  to  assume  difi'erent  angles,  as 
they  were  drawn  over  the  bed  of  the  furnace.  Sub- 
sequently, Mr.  Menelaus,  manager  of  the  Dowlais 
Works,  contrived  a  cylindrical  rotary  fuj-nace,  in 
which  the  pudilling  was  effected  by  the  rotation  of 
the  furnace  alone.  This  was  not  successful  in  prac- 
tice, owing  to  the  great  expansion  and  contraction 
and  the  rapid  destruction  of  the  lining. 

About  1867,  Mr.  Danks  of  Cincinnati  developed 
the  first  practical  rotary  puddling-fnrnace.  This  has 
since  been  greatly  improved,  and  has  been,  to  some 
extent,  introduced  into  Great  Britain  and  the  Conti- 
nent of  Europe.     See  Puddling-fuuxace. 

Ro'ta-ry  Pump.  One  whose  motion  is  circular. 
The  kinds  are  various  ;  in  some  the  cylinder  revolves 
or  rotates,  as  the  case  may  be,  moving  in  a  circular 
path  or  rotating  on  its  own  proper  axis.  Some  of 
these  are  considered  under  CENTniFUGAL  Pump  (see 
pages  514-516).  The  more  common  form  of  rotary 
])ump  is  that  in  which  the  piston  or  pistons  rotate 
on  an  axis,  as  seen  in  the  illustrations,  Fig.  4465. 

o  is  a  double-wheel  pump  from  the  old  coller.Mon  of  S^rviere. 
The  coi^-wheeta  rotate  in  contact  with  each  other,  the  teeth  of 
each  filling  the  interdental  spaces  of  the  opposite.  Serviere 
was  born  at  Lyons,  1593.  See  also  Ramelli's  book,  sixteenth 
century. 

6  is  Eve's  rotary  pump,  1S25,  It  has  three  pistons  on  a  hub, 
and  a  rotating  abutment,  which  offers  a  depression  to  enable 
♦.he  pistons  to  pnss  as  they  are  suceessively  presented 

chasa  hub  with  one  piston,  and  a  curved  tlap  which  turns 
on  a  hinge. 

In  d  the  pistons  are  cam-shaped,  and  the  vertical  v.alve  which 
forms  the  abutment  rises  on  the  cam,  and  then  shuts  down  be- 
hind it,  to  rise  again  on  the  next  cam. 

e  has  a  sliding  valve  which  is  operated  by  exterior  devices  and 
recedes  to  allow  the  piston  to  pass. 

/has  two  concentric  drums,  the  annular  space  for  the  water 
being  traversed  by  a  piston  which  consists  of  a  rectangular  piece 
of  brass  driven  by  a  revolving  eccentric  cylinder,  which  at  the 
same  time  forms  an  abutmonti 


^  has  three  pistons,  which  move  radially  in  a  circular  shell, 
which  rotates  iu  contact  with  the  segment  on  the  case,  forming 
the  abutment.     A  D-cum  actuates  the  pistons. 

h  has  a  rotary  hub  eccentric  with  the  case,  and  two  pairs  of 
pistons  acting  in  diametric  slots. 

In  I  the  hub  is  similarly  placed,  but  has  one  pair  of  spring 
pistons,  in  a  single  diametric  slot. 


Fig.  4465. 


Rotary  Pumps. 

In  j  (Fig.  4466)  the  annular  pi?ton  is  moved  eccentrically 
around  inside  the  cylinder.  The  convex-faced  valve  is  sup)iort(;d 
on  a  spring  arm  and  follows  the  movement  of  the  cylinder,  .^o 
as  to  form  a  continued  separation  between  the  induction  and 
eduction  passages. 

jt,  Leuchtweiss'.f  pump,  has  four  pistons  and  an  abutment- 
wheel  with  four  depressions,  traversed  by  the  pistons  in  turn. 

/  is  Andrew's  pump,  having  a  pair  of  segment-cams,  each  of 
which  is  a  driver,  and  forms  an  abutment  for  the  other. 

m,  Hiirdy's  pump,  is  an  amplification  of  the  same  idea,  the 
double-headed  pistons  revolving  in  two  communicating  seg- 
ments of  cylinders,  and  being  geared  together  to  secure  uni- 
formity of  rotation. 

n  is  Bazin's  three-headed  pistons,  working  in  pairs,  the  bead 
of  one  tilling  the  depression  of  the  other  alternately. 

0  is  Behren's  pump.  It  has  a  pair  of  segments,  working  on 
the  same  principle  as  /, 

;>is  Vialon's  centripetal  pump.  The  converse  of  the  Barker 
mill.     See  Fig  562,  page  231 

9  is  a  form  shown  in  an  old  French  work.  It  has  four  pistons 
which  slip  in  and  out  radially,  as  they  pass  the  abutment  be- 
tween the  induction  and  eduction  ports.  The  stationary  eccen- 
tric allows  them  to  be  pressed  in  as  they  come  against  the  in- 
cline, and  again  forces  them  out  after  passing  the  abutment. 

r  has  a  number  of  hinged  pistons  arranged  on  the  periphery 
of  the  hub.  As  each  one  approaches  the  double  inclined  plane 
forming  the  abutment,  it  is  pushed  in  against  the  hub,  and 
when  it  has  passed  the  crest  of  the  rise  is  opened  again  by  a 
spring  beneath  it 

s  t  are  two  views  of  the  Appold  rotary  pump,  which  has  a 
series  of  wing*  on  a  horizontal  shaft  revolving  in  the  water. 
The  views  are  vertical  -ections  taken  in  planes  at  right  angles 
to  each  other.  This  pump  has  been  largely  used  in  England  in 
wrecking  and  drainage. 

With  a  hollow  cylinder  12  inches  in  diameter  by  3  inches 
deep,  to  which  a  rotation  of  800  tinies  a  n.inute  is  given  by  a 
steam-engine,  this  m.ichine  can  raise  1,800  gallons  of  water  per 
minute  to  a  bight  of  111  feet.  In  November,  1851,  one  of  these 
pumps  was  settoworkto  assist  in  draining  Whittlesea  Mere. 
The  cylinder  was  41  feet  in  diameter,  and  was  immerf^ed  in  one 
of  the  ch'  nnels  or  cuts  by  which  the  Bedford  level  is  inter- 
sected. The  average  vt-locity  is  9U  revolutions  or  1 ,251'  feet  per 
minute.  A  double-cylinder  steam-entrine  was  erected  upon  the 
spot,  and  its  power  was  applied  to  drive  the  pump  The  steam 
pressure  was  40  pounds  per  square  inch,  and  the  vacuum  13^ 
pound-f ;  the  lift,  5  feet.  An  immense  volume  of  water,  no  less 
than  16,000  gallons  per  minute,  was  raised  by  this  means,  all 
of  which  passed  through  the  cylinder  of  the  machine,  and  wa3 
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Fig.  4466. 
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Van  Haagen  &  Co.'s  has  a  Tig-  4*67. 

table  a  at  liont,  which  is 
caused  to  move  vertically  hy 
nicalis ol' an  uinightscrew  re- 
ceiving motion  by  gear  con- 
nection with  a  horizontal 
shall  provided  with  a  crank 
b,  so  that  it  may  be  oper- 
ated by  hand  when  desired. 

Thetool-spiLidle  c  may  be 
moved  both  transversely  and 
longitudinally  by  means  of 
the  head-stock  d  and  slide  e. 
The  latter  is  operated  by  the 
feed-screw  /,  wliich  derives 
its  motion,  througli  concealed 
gearing,  Ironi  the  shalt  g. 
By  means  ol'  a  shifter  A,  the 
n.otioii  of  the  gearing  may 
be  changed  so  as  to  re\'erse 
the  diiection,  both  of  tlie 
.^lide  and  table,  either  or 
both  of  wliich  can  be  throwa 
out  of  connection  with  the 
shatter  and  worked  by  hand. 
For  reversing  the  movement 
of  the  slide  c  in  planing,  ad-  Romnj  Pump. 

jiistable    Ing.s    are    attached 

to  the  inner  jiart  of  the  shaft,  which  are  struck  al- 
ternatelv  l>y  the  slide  c.  thiowingover  the  shifter  A  ; 
a  .seini-iolaiion  is  automatically  imparted  to  the  tool- 
'lohler  at  the  .same  thne. 

For  horii.oiital  drilling,  the  liead-.stock  alone  is 
advanced  touard  the  work,  cither  automatically  or 
by  hand. 

In  slotting  and  in  cutting  the  teeth  of  wheels,  a 
rotary  tool  is  used,  the  table  and  head-stock  being 

Fig.  4468. 


carried  ofT  bv  a  channel  prepnred  for  it.     One  of  Bessemer's 
pun>v*.  wirh  a  cylinder  9  feet  in  dianictor,  has  rii?ed  aa  much  ; 
a.c  201  ton*  of  water  per  minute  hy  the  aid  of  a  30  horse-power 
en;:ine     This  pump  is  shown  at  e,  Fig;.  4466 

Tile  Mu^^nrhmftt^  ffntrifuaal  f<»t/ip  (lO,  shown  at  the  Lon- 
don WorM's  Exposition,  has  a  short  horizontal  shaft.  carr\ing 
a  sqn  're  hoss  with  4  tans;ential  blade.*',  which  rotate  within  a 
metilliccase  bavins:  axial  induction  and  a  tangential  eduction. 
Tile  pump  is  submerged,  and  is  driven  by  gearing  and  shafting. 

Gevicke's  rotary  pump  is  shown  at  to.  Tlie  vertical  shaft 
carr\i')g  the  wheel  is  driven  by  a  band  on  a  pulley  above. 
Aliove  tlie  wheel  are  a  series  of  curved  guides  **  to  direct 
the  water  to  the  center  of  the  chamber  at  the  foot  of  the 
vertical  stand-pipe.  A  fixed  plate  is  placed  above  the  wheel, 
and  forms  the  Hoor  of  the  a.«cension  chamber,  the  water  being 
driven  around  its  margin  by  the  centrifugal  powerof  the  wheel. 

For  early  inventions  in  this  line,  see, — 


I  Wbitelaw 1841  and  l'>4« 

Gvnne 1R44 

1  Bessemer lS46and  IWl 

1  Andrew 1846  and  lR,">n 

Van  Schmidt 1S46 

Appold 1848 


1-e  Deinour 1732 

Inver'ed  Barker's  mill  . 

.lorge-  ^Vest 1S16 

Ma.<.s;ichusett8    centrifu- 
gal  1818  and  1«?0 

Blake 1R31 

Andrews 1839 

See  also  Centripdo-U-  Ptjup. 

Fig.  4467  is  a  (so-called)  rot.iry  pump.  All  that 
is  rotary  about  it  is  the  wheel,  on  which  are  the 
liaml -crank  and  the  wrist  to  which  the  pitman  is 
att'io'KHl, 

Ro'ta-ry  Shap'er.  A  machine  for  planing, 
turning,  and  slotting. 


Rotary  Shaper. 

moved  to  suit  the  character  of  the  work  by  hand  or 
by  the  .self-acting  devices. 

'  By  the  employment  of  suitable  tools,  the  interior 
of  steam-cylinders,  pulleys,  and  similar  work  may 
Vie  turned  out.  and  key-.seats  cut 
in  inilleys  without  moving  the 
work  after  turning. 

Ro'ta-ry  Shears.    (.AfcUil- 
wnrting.)    A  shears  for  cuftiii!: 
metal,  having  rotating  instead 
of  reciprocating  blades.       In  n 
(F;g.   4469\   the   face  of  each  I 
blade  has  two  steps  ;  the  metal  Wi 
is  sheared  between  the  angles  of  p' 
the  prominent  faces  of  the  two 
disks.  Rotary  ShtarK. 


ROTARY  SIFTER. 
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b  is  better  adapted  for  thin  sheets. 

c  eoiisists  of  two  rollers,  eacli  hiiving  reetaiigiilar 
aiintilrir  )>rojeetii>!is  which  fit  conesimiidiiig  fjrooves 
in  the  other,  eiial)ling  a  number  of  strips  to  be  cut 
from  a  sheet  at  once. 

I  n  Fif,'.  4470,  the  shafts  carrying  the  cutters  a  b  lire 
geared  togetlier  and  turned  by  tlie  handle  c.  The 
cylindrical  portions,  shown  at  d  d  on  an  enlarged 

Fig.  4470. 


]iiston  rotates  in  the  cylinder  or  the  cylinder  upon 
the  piston. 

The   varieties  are  numerous.     Examples  will   Iif 
given  of  engines  with  one,  two,  three,  and  four  pis- 
Fig  4472. 


Rotary  Shears. 

scale,  serve  to  guide  and  hold  the  plate  to  the 
shears.  The  di.'itance  between  the  two  cutters  is 
ri'giilated  by  raising  or  lowering  the  upper  shaft. 
The  machine  is  designed  for  cutting  plates  too  thick 
to  be  conveniently  severed  by  the  ordinary  bench- 
.shears. 

Ro'ta-ry  Sift'er.  A  cylindrical  sieve.  It  has 
a  segmental  opening  for  the  introduction  of  meal. 
The  hand-crank  has  a  projection  which  runs  on  in- 

Fi^.  4471. 


Rotary  Sifter. 


clined  abruptly-terminating  cams  u]ion  a  circular 
disk,  which  serve,  in  combination  with  a  spiral 
spring,  to  shake  the  .sifter  longitudinally.     See  AsH- 

SlF-IT.Il:    SiKVK.  ;    .'^(■REEN  ;    RiDDLE,  etc. 

Ro'ta-ry  Spad'er.  A  digger  having  on  a  drum 
or  frame  a  series  of  siiades  brought  successively  to 
the  ground.  In  Fig.  4472,  when  the  spades  are  ready 
to  enter  the  ground,  by  the  rotation  of  the  cylinders, 
they  are  in  nearly  a  vertical  position,  and  are  hold 
down  by  one  of  the  latches,  remaining  in  the  .saeie 
position  until  the  cylinder  has  pa.s.sed  over  them, 
causing  the  eartli  to  be  broken  up  and  overturned! 
See  also  puces  70:5,  lOfiS. 

Ro'ta-ry  Steam-en'gine.    One  in  which  the 


Rotary  Spading-Machine. 


tons  on  single  axes  ;  of  pistons  working  in  pairs  on 
several  axes  ;  of  wheels  driven  by  steam  injecteil 
against  them,  or  working  by  reaction,  emitting  steam 
tangentially.  For  another  kind,  .see  Disk  Steam- 
engine.  See  also  Brea.st-wheel  Steam-engine  ; 
Reaction  Steam-engine. 

Rotary  engines  were  suggested  or  made  by  the  iii- 
ventoi-s  of  the  last  century  and  the  early  portion  of 
the  present.  The  names  of  Watt,  Cartwright,  Gal- 
loway, and  others  may  be  mentioned. 

The  illustrations  will  be  readily  understood  by 
reference  to  Plate  LIII.,  with  but  slight  verbal  ex- 
planation. 

a  hasi  a  siij^Ie  piston  keyed  to  the  hub  and  rotating  in  an  an- 
nular chamber,  which  ha.s  the  function  of  a  cylinder.  Tn  the 
middle,  on  the  right,  lA  the  abutment  which  slides  radially  ta 
allow  the  piston  to  pa.sa  Above  and  below  the  abutmenti  re- 
spectively, are  the  induction  and  eduction  ports. 

6  has  a  single  piston  which  passes  a  crescent  shaped  rocking 
abutment  situated  between  the  induction  and  eduction  ports. 

c  The  piston  revokes  on  a  hub  concentric  with  the  cvh'ndcr, 
and  the  annular  steam  space  between  the  hub  and  the  cyliniler 
side  is  traversed  on  each  side  alternately  bv  sliding  abutments, 
connected  together  «nd  operated  by  a  setrmental  cam  on  the 
piston-shafl ,  which  impinges  against  anti-friction  rollers  of  tile 
frame. 

il.  The  steam  issues  from  the  piston  at  *,and  is  edi'cted  at  *, 
pa-ssages  being  provided  through  the  tubular  shaft.  The  abut' 
nients  swing  out  of  the  way  for  the  pa.ssage  of  the  pishm.  hci'-<' 
actuated  by  connecting  rods  and  levers  operated  by  a  cam  oi^ 
the  main  shaft. 

e  The  piston-wheel  is  arranged  eccentrically  within  the  cyl- 
inder, and  ha,s  two  buckets,  which  are  expanded  radialh  by 
springs,  and  withdrawn  to  pass  the  abutment  by  contact  \\irii 
the  cylinder.  Packing  segments  on  the  piston-wheel  and  the 
edges  of  the  buckets  confine  the  steam. 

/  has  an  elliptical  piston,  the  working  faces  of  which  are  ex- 
pansible by  screws  to  pack  it  against  tlie  inside  ^if  the  annuliir 
chamber  in  which  it  revolves.  It  has  a  rocking  abutment  which 
oscillates  in  a  chamber. 

R  has  two  pistons  with  vibrating  abutments,  which  retract 
Into  recesses  to  allow  the  pistons  lo  pass. 

h.  The  pistons  are  situated  upon  the  extremities  of  the  hol- 
low arms  ;  the  steam  ports  in  the  hub  of  the  main  shaft  serve 
a-s  induction  passages  for  the  steam,  the  eduction  ports  being 
located  upon  the  periphery  of  the  inclosing  east;  of  the  engine. 
The  steam  is  admitted  to  a  chamber  in  the  shaft  through  a  pipe 
which  revolves  therewith. 

j  has  three  pistons,  which  haTe  a  certain  fl-eedom  of  motion 
m  seats  in  the  inner  cylinder,  which  rotates  in  an  eccentric 
drum. 

k  has  three  pistons  on  a  wheel  keved  to  the  main  shad  In- 
clines on  the  advancing  ISces  of  the  pistons  push  back  the 
swinging  abutments,  whicn  then  close  the  eduction  The  in- 
duction ports  are  above  and  below. 

t  has  three  pistons,  two  valve-abutments,  and  two  induction 
and  eiluction  ports  respectively. 

m  has  thrw  pistons  on  one  shaft,  set  at  angles  of  120o.: 
Steam  admitted  at  one  side  of  the  casing  and  deparMu"  at  the 
other  presses  against  a  fleiiblc  band  which  drives  the"  oistoua 
before  It.  *^ 
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See  paga  1900.  ISOi. 
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n.  The  eccentric  hub  revolvea  in  the  anuulur  cylinili^r,  and 

has  p  jitoiis  arniugtjd  on  yokes,  traversing  at  right  uugles  to 
each  other,  anU  provided  ut  their  ends  with  spring  pueking- 
plites,  which  ttcconmiodiite  themselves  to  the  iut**rior  surface 
of  the  cylinder.  The  induction  upeuiugs  ure  also  covered  with 
flexible  platen,  which  accoumiodute  themselves  to  the  surface  of 
the  huh,  and  permit  the  passage  of  the  piston.  The  engine 
runs  in  cither  direction  and  exhausts  at  the  bottom. 

0  has  also  diutnctric  pistons,  which  are  equal  to  the  diameter 
nf  the  ca-iiug,  and  slip  to  and  fro  in  slots  in  the  eccentric  hub. 

p  h;i-<  four  distinct  pistons,  which  slip  in  and  out  iu  radial 
si"  -i  i.i  the  ciR'unifcrence  of  the  eccentric  hub.  Steam  is  ad- 
iiiittei  and  eductcd  by  flexible  pipes.  The  abutment,  as  in 
tile  last  two  mentioned,  is  formed  by  the  contact  of  the  hub  with 
the  inside  of  the  cj-linder. 

913  the  Scheutz  engine  (Swedish),  shown  at  the  French  Ex- 
position, n't  liub  aud  cyhnder  are  concentric,  and  tlie  abut- 
nient.i  arc  formed  by  double  iuclines,  which  force  in  the  pistons 
as  they  come  in  contact  therewith.  Steam  is  introduced  and 
dischnr^d  at  ports  leading  through  the  inclines  on  the  respec- 
tive sides  of  the  abutments. 

r  r'  are  two  views  of  another  Rxposition  engine,  by  Thompson, 
of  Ediiibiirgli.  There  are  two  pairs  of  pistouf,  each  attiched  to 
a  core  which  occupies  but  half  the  length  of  the  cylinder  in  the 
direction  of  its  axis  Each  pair  of  pistoue  is  thus  attached  to 
its  own  core  only  for  half  the  piston  length,  while  the  other 
half  projects  over  the  core  belonging  to  the  other  pair.  Neither 
pair  of  pistons  can  therefore  pass  the  other,  though  they  may 
come  into  contact.  Each  pair  of  pistons  has  its  independent 
shaft,  and  externally  to  the  cylinder  each  of  these  shafts  carries 
an  elliptical  gear-wheel,  which  works  into  an  equal  aud  similar 
wheel  upon  a  shaft  parallel  to  the  piston-shaft.  This  hecoud 
shaft,  which  is  the  working  shaft,  has  a  fly-wheel  regulator. 
Steam  is  admitted  between  the  sector-shaped  piston^,  and  the 
motion  is  produced  by  the  preponderance  of  leverage  at  the 
time.     See  Dr.  Barnard's  Report,  pages  87  -93 

.<  s'  .<*'  are  three  views  of  Behren's  Exposition  engine,  Amer- 
ican. The  views  show  three  positionsof  the  pistons  which  work 
in  apposition.  It  has  two  cylinders,  whose  spaces  overlap  each 
other,  and  in  the  center  of  each  is  a  solid  cylindrical  core.  Each 
piston  is  firmly  attached  to  an  axis,  and  is  part  of  a  solid  ring 
fitting  to  the  core  and  to  the  interior  of  the  cylinder.  The  axes 
are  externally  connected  to  gear-wheels  to  insure  siuiuituneous 
and  equal  action.  A  portion  of  each  core  is  removed  to  enable 
the  opposite  piston  to  pass  Steam  enters  above  aud  dit^cUarges 
below.  The  pistons  are  alternately  motors  and  abutments.  In 
.« the  steam  is  just  commencing  to  act  on  the  left-hand  piston. 
At  s'  the  steam  is  acting  on  the  right-hand  piston,  s"  shows 
the  pasitiou  of  the  pistons  when  changing  duty. 

t  is  the  Pillner  and  Hill  engine,  English,  also  shown  at  the 
French  Exposition.  It  has  two  cylindrical  overlapping  cham- 
bers, and  two  systems  of  rotary  pistons,  which  may  be  com- 
p.ircd  to  cog-wheels.  These  wliocis,  by  the  close  contact  of 
their  cogs,  prevent  the  passage  of  steam  between  them,  and  they 

are  adapted  steam 
Fig.  4473.  tight  to  the  in- 
terior  of  their  cyl- 
inders by  metallic  , 
packing;  in  the 
tips  of  their  teeth 
Practically,  it  is 
found  to  be  suffi- 
cient to  pack  two 
teeth  diametri- 
cally opposite  to 
each  other  in  each 
wheel. 

w  is  a  somewhat 
similar  form,  in 
which  the  two 
packing-teeth  are 
alone  prolonged  to 
touch  the  interior 
of  the  cylinder; 
deep  depression  s  i  n 
the  opposite  wheel 
allow  these  pro- 
longed teeth  to 
pass  At  inter- 
mediate points, 
shorter  teeth  gear 
into  each  other  to 
prevent  passai^- of 
steam  at  this 
point. 

In  t'  a  jet  of 
steam  is  forced 
against  the  vanes 
of  a  wheel  as  they 
are  presented  in 
turn  in  a  steam- 
tight  ca.ie 

Fig  4473  show.'i 
two  views  of  the 
Harris  engine,  in 
which     the    por- 


tions are  attached  to  two  hubs  and  run  in  different  directionn. 
One  axis  with  hollow  trunnious  carries  the  two  radial  arms 
which  emit  steam  at  their  ends,  tangentially,  and  so  run  by  re- 
action ;  the  steam  emitted  acts  against  vaues  on  the  other  por- 
tion and  drives  it  directly.  By  gearing,  the  two  motions  ar« 
utilized  upon  a  single  shaft. 

In  X,  Plate  LIII.,  the  common  shaft  of  the  two  cylinders 
carries  a  tty-whcel  between  them.  This  fly-wheel  haa  cam 
grooves  on  its  sides  by  which  the  piston  abutment  is  worked. 
The  pi-stous  are  so  coupled  together  that  one  portion  shall  carry 
the  other  over  the  dead-ceuters.  A  slide-valve  worked  by  a 
hand-lever  enables  reversion  of  the  engine.  The  steam  passes 
through  the  chambered  piston-journals  and  drum. 

In  Fig.  4474,  the  steam  admitted  from  the  pipe  a  passea 


Fig.  4474, 


Rotary  Steam- Engine. 

through  the  curved  pas.sa£re  6  (shown  in  dotted  lines)  in  the  ro- 
tary disk  c  to  the  steam  spaces  '/  in  rear  of  the  pistons  e  e,  for- 
cing each  radially  outward  until  its  reces.ted  portion  passes 
partly  beyond  the  periphery  of  the  disk  and  its  outer  end  rests 
against  the  surrounding  cylinder,  when  the  pressure  is  exerted 
circumfcrentially,  causing  rotation  of  the  disk.      As  the  disk 


Fig.  4475. 


Harris's  Rotary  Stfam-En^ne. 


Krughfs  Noiselrss  Gearing. 


npproaohes  the  upper  part  of  its  rotation,  the  piston  \n  forced 

in  and  the  exhaust  takes  place,  steam  beiuR  cut  off  fVom  this 
piston  at  tlie  same  time  that  the  second  piston  reaches  the  ia- 
ductdou  port  to  receive  its  supply. 


ROTARY  SWING. 
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Knight's  noiseless  gearing  (Fig  4475)  is  adapted  for  rotary  1 
engioeJ*  employing  paired  shafts,  for  paired  rollers,  and  in  other 
cases  vvhere  the  co-rotation  of  two  objects  is  desired,  avoiding 
the  friction  and  clattering  of  the  usual  modes  of  gearing. 

In  the  illustration,  a  a'  are  the  piston-shafts  of  a  double-cyl- 
inder rotary  engine  ;  these  have  equally  eccentric  WTists  6  6'  at 
their  extremities,  c  c'  are  two  equal  arms  hinged  to  brackets  or 
other  fi.\ed  objects,  and  having  their  other  ends  pivoted  to  a 
link  rf,  which  is  pivoted  to  the  two  pitmen  e  f'  connected  to 
the  extremities  of  the  wrists  6  6'.  To  insure  aecumcy  of  move- 
ment, a  second  pair  of  wrists//'  at  ri^^ht  angles  to  the  first  are 
formed  on  the  shafts  a  a'  and  connected  to  each  other  by  a 
precisely  similar  arrangement.  The  rotation  of  one  shaft  thus 
causes  the  other  to  rotate  with  equal  velocity  in  the  opposite 
direction.  Other  modifications  are  shown  in  George  H.  Knight's 
patent  of  September  10,  1S37. 


Ro'ta-ry  Swing. 

Fig.  1176. 


Rotary  Swin, 


The  horizontal  shafts  with 
which  the  ra- 
dial arms  re- 
volve have 
bevel  pillions 
engaging  the 
bevel-wheel  on 
a  pivot  post,  by 
whii-h  a  hori- 
zontal revolu- 
tion of  the 
whole  frame  is 
etfecteii. 
Ro'ta-ry 
rtjii^jj  Valve.      A 

'f      f]  valve    which 

acts  by  a  partial 
rotation,  such 
as  the  four-way 
cock  or  the  fau- 
cets used  in  the 
Worcester,  Sa- 
vary,  and  early 
N  c  w  e  0  in  e  n 
steam-engines. 
The  trunnion-vah-es  of  the  oscillating-cylinder  steam- 
engines  have  a  re- 
Fig  4177  ciprocating  jiar- 
tial  rotation.  The 
valve  has  a  pas- 
sage C,  which, 
when  brought  in 
line  with  the 
steam-pipe  A  A, 
connects  the 
two  parts  of  the 
same,  and  is  ad- 
justable, so  that 
the  pass.nge  may 
be  completely  or 
partially  inter- 
rupted,as  desired. 
When  the  pasi.'iage 
is  iiitermpted,  the  steam  is  made  to  press  the  valve 
upon  the  seat  and  thus  prevent  all  esca[)e,  and  makes 
a  steam-tight  joint  witliout  the  use  of  packing. 
lu  Fig.  4478,   the  valves  A'  L  have  each  three 

Fig.  1178. 


wings  ;  they  oscillate  in  and  coincide  in  form  with 
the  frustal  chambers,  whose  ports  connect  with  the 
steam-cylinder.  The  pressure  on  each  valve  is  nearly 
balanced,  and  it  is  kept  to  its  seat  by  a  coil  spring 
acting  longitudinally  on  its  stem. 

Ho'ta-scope.  An  instrument  on  the  principle 
of  the  gyroscope,  invented  by  Professor  W.  1!.  John- 
ston of  iPhiladclphia,  about  iS32.     See  Gyroscope. 

Rot'ten-stone.  A  soft,  brown  mineral,  found 
in  Derbyshire,  England,  and  used  as  a  polishing  ma- 
terial. 

It  is  composed  of  alumina,  86  ;  carbon,  10  ;  silex, 
4.  It  is  sometimes  called  a  variety  of  tripoli,  but 
the  latter  is  principally  silex.  Eottenstone  is  more 
nearly  allied  to  emery,  but  has  a  portion  of  carbon 
and  no  iron.     Iron  is  present  in  all  the  emeries. 

Rot'ting.  The  steeping  of  Hax-stalks  to  soften 
the  gum  and  looseu  the  liber  from  the  woody  por- 
tions.    See  Kettixr. 

Ro-tun'da.  {Architecture.)  A  circular  l>uilding 
or  apartment  covered  by  a  dome,  as  the  Pantheon  at 
Rome,  the  large  central  apartment  in  the  Capitol  at 
Washington,  etc.     See  also  Dome. 

Rouge.  1.  A  peroxide  of  iron  of  a  light  red  color, 
used  for  polishing  gold,  silver,  and  speculum  metal. 

Sulphate  of  iron  is  puritied  of  sile.x  and  calcined 
in  a  crucible.  By  restricting  the  heat  to  a  dull  red, 
the  result  is  light-colored  and  forms  rouge.  If  pro- 
longed, black  oxide  is  foriueil  which  gives  it  a  cut- 
ting ijuality,  and  it  becomes  crocus. 

2.  The  cosmetic  is  the  result  of  an  elaborate  treat- 
ment of  safflower,  etc. 

Rough-cast.  (Plaslcring.)  A  mode  of  finishing 
outside  work  by  dashing  over  the  second  coat  of 
plastering  while  quite  wet  a  layer  of  washed  line 
gravel  mingled  with  lime  and  water. 

Rough-coat.  (Plastering.)  The  first  coat  on 
lath.  On  brick  it  is  termeil  Imjiiuj  or  pricking  up  ; 
on  masonry,  rendering  or  roughing. 

Rough-file.  A  file  with  heavy,  deep  cuts.  The 
angle  of  the  chisel  in  cutting  is  about  \'2'  from  the 
perpendicular. 

The  grades  are  as  follows,  beginning  with  the  coarsest  quality: 

Rough.  Second  cut. 

Middle  cut.  Smooth. 

Bastard.  Dead  smooth. 

The  number  of  teeth  to  the  inch  of  a  rough  JUe  are  according 
to  the  length  of  tbe  file  in  inches 
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1 

Inches 

1 

6 

8 

12 

16 

20 

Cuts 

56 

62 

14 

10 

28 

21 

Roitrry  Vaive/or  Sieam-En^ines, 


They  are  commonly  termed  ru^s,  in  the  trade. 

Rough'ing.  (ITat-making.)  The  hardening  of 
a  felted  hat-body  by  pressure,  motion,  heat,  and 
moi^ture.     See  HAi'.nEMNO. 

Rough'tag-down  Rolls.  See  Roughino-rolls. 

Rough'iag-in.  (Plastering.)  The  fii'st  coat  of 
three-coat  plastering  when  e.\ecuted  on  brick.  See 
Pl.^sterino. 

Rough'ing-miU.  A  lapidarj-'s  wheel,  used  in 
roughing  down  the  .surfaces  of  gems  to  make  facets. 
It  is  of  iron,  mounted  on  a  vertical  axis,  and  its  up- 
per disk  is  touched  witli  diamond-dust  lor  the  harder 
gems.  It  is  followed  by  the  gi-incliru)  and  polishing 
mills. 

A  grinding-mill  useil  by  lapidaries,  con.sisting  of  a 
small  copper  disk,  with  a  face  turned  true  and  flat 
and  furnished  with  spicules  of  diamond  imbedded 
by  hammering  into  the  copper. 

A  similar  disk  with  fine  diamond-dust  is  used  for 
polishing.     See  L.\piu.m;y's  JIill. 
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Rough'ing-rollB.  {Mdal-workuig.)  The  first 
set  111  ]o!l,s  ill  a  roUiiig-niill,  wliicli  opeiate  upon  the 
bloom  tioiii  the  tilt  or  shingling  huniniei-  or  the 
8i[U0i'Zcr,  as  the  ease  may  be,  ami  leduee  it  to  the 
bar  form.  It  is  tlieii  eiit  up  by  the  shears,  maile 
into  pill's  or  faf/ols,  i-eheatcJ  in  a  icverberatory  fur- 
nace, and  passed  between  iUe finish iiiij  rolls. 

The  ronghing-rolls  revolve  at  about  70  revolutions 
per  miiiuto,  the  liiiishiiig  one  of  medium  size  at  140, 
and  small  ones  at  220  or  over.     See  Kui.lino-mill. 

Rough-string.  (Carjiculri/.)  One  of  the  slant- 
ing pieies  supporting  the  steps  of  a  wooden  stairs. 
A  carriiiife-picce.  The  upper  end  rests  against  an 
apron-j}iiLr  nv  pitchimj-piccc. 

Rough-tree.  (Nautical.)  a.  A  rough  or  unfin- 
ished spur  or  mast. 

/'.   Tile  pen  tioii  of  a  mast  above  the  deck. 

Rough-tree  Rail.  (ShiphiUldinrj.)  A  timber 
forming  the  top  of  the  bulwark.  It  rests  upon  the 
top-limbcis,  and  caps  the  external  and  internal  plank- 
ing. 

Rou-lette'.  An  instrument  used  in  engraving, 
mejhaiiieal  diawing,  and  plotting,  for  making  dotted 
lines.  It  has  a  wheel  with  points,  whicdi,  for  use  on 
paper,  is  dipped  into  india-ink,  so  that  the  points 

Fig.  4479. 


Roulette.^. 

impress  a  series  of  black  dots  or  marks  as  the  instru- 
ment passes  over  the  paper.  Dilferent  patterns  of 
(lots  are  used  for  national,  state,  county,  and  town- 
ship lilies,  canals,  roads,  railway,?,  etc. 

Those  illustrated  are  engravers'  roulettes,  princi- 
pally used  in  mezzotinting  to  raise  the  burr  when 
tlie  original  f/rouiid  produced  by  the  cradle  has  been 
too  much  scraped  or  burnished  away. 

Rounce.  (Prinlitig.)  A  winch  with  roller  and 
.strap  by  whiidi  the  carriage  or  bed  of  a  press  is  run 
in  and  out  under  the  platen.     See  Puinting-press. 

Round.  1.  (Joinery.)  a.  The  t-imii/ or  ri'jju;  of  a 
ladder  wliieli  forms  a  step,  uniting  the  side  pieces. 
Itonnd  is  the  preferable  term.     It  is  maile  out  of 

rived  timber,  — not  sawn,  for  fear  of  cross  grain, 

and  dressed  by  the  drawing-knife  and  spokeshave  so 
as  to  bulge  in  the  middle,  tl'ie  point  of  greatest  strain. 
Wedges,  driven  into  their  outer  ends,  secure  them 
to  the  side  pieces.  If  the  round  does  not  go  tlirnugh 
the  side  pieces  the  ends  are  secured  by  fox-tail  wedg- 
ing. 

b.  The  round  rail  joining  the  legs  of  a  chair  ;  also 
known  as  a  stretchier, 

2.  (Brewing.)  A  vessel  in  which  the  fermenta- 
tion of  beer  is  concluded.  The  rounds  receive  the 
beer  from  the  fermenting  tun,  and  discharge  the 
yeast  at  their  bunghoh^s  into  a  discliarging-trongh. 

3.  (Ordnance.)  A  projectile  with  its  carti'idge, 
prepared  for  service. 

Round  Bud'dle.  (Meta'lureiij.)  A  circular 
fvariK'  for  working  on  metalliferous  slimes. 

Round  Chis'el.  An  engraver's  tool  having  a 
rounded  belly. 

Round-edge  Pile.  A  file  with  a  convex  edge  ; 
for  filing  out  or  dressing  the  interdental  spaces  of 
gear-wheels. 

Roun'del.  (Ordnance.)  A  disk  of  iron  having 
a  central  aperture,  through  which  an  assombling- 


bolt  passes.  It  serves  to  separate  the  stock  and 
cheeks,     llondetle. 

Roun'der.  1.  A  rock-boring  tool  having  a  cyl- 
indrical form  and  indented  face. 

2.  A  plane  used  by  wheelwrights  for  rounding  off 
tenons. 

Round  File.    A  file  circular  in  its  cross-section. 

Small,  taper  files  of  this  description  are  known  as 
rat-tail  files. 

Small,  round  files,  without  taper,  are  known  as 
joint  files,  being  used  for  filing  out  apertures  for 
joint  wires  and  pintles  of  hinges. 

These  files  are  used  for  (julletinrj  saws. 

Round-house.  '[.(Shipbuilding.)  A  small  deck 
above  the  level  of  the  ([uarter-deck  or  spar-deck,  as 
the  ca.se  may  be,  at  the  after  end  of  the  vessel.  A 
poop.     Sometimes  termed  the  coach. 

2.  (Railway.)  A  circular  house  with  stalls  for 
locomotives  around  a  turn-table. 

Round'ing.  1.  (Bookbinding.)  The  process  of 
giving  a  convex  shape  to  the  back  of  a  book,  hollow- 
ing the  front  edge  at  the  same  time. 

After  the  sheet?  have  been  foljed  and  FeweJ  together,  a  strip 
of  paiier  or  thin  canvas  i.-i  glued  to  the  back, and,  the  book  being 
placed  on  one  of  its  sides,  the  back  is  drawn  a  little  to  one  side, 
gently  tjippiug  it  at  the  same  time  with  a  broad-faced  tiammer. 
It  is  then  turned  over  on  the  other  side  and  similarly  treated, 
imparting  a  convex  form  to  the  back,  which  is  comlileted  by 
placing  the  book  in  a  press  between  two  boards,  with  the  back 
projecting,  and  hammering  it  on  each  side  until  the  exact  de- 
gree of  curvature  desired  is  obtained.  This  operation  also  pro- 
duces a  depression  along  each  edge  of  the  back,  into  which  the 
Hide  covers  of  the  book  lie,  so  as  to  present  an  even  surface 
when  attached.  This  part  of  the  work  is  also  effected  by  ma- 
chinery, the  book  being  placed  between  rollers,  which  comprtJss 
it  and  at  the  same  time  draw  it  up  against  a  former  of  such  a 
shape  as  to  give  the  proper  convexity  to  the  back. 

2.  (Nautical.)    A  wrapping  on  a  rope.    See  Skkv- 

ING. 

Round'ing-adze.    A  kind  of  adze  with  a  curved 

blade. 

Round'ing-gage.  (Hal-making.)  A  tool  (d. 
Fig.  44S1)  for  cutting  hat-brims.  The  euived  por- 
tion is  ke))t  against  the  side  of  the  hat,  and,  as  the 
projecting  arm  is  .swept  around,  a  knife  held  in  one 
of  the  notches  cuts  the  eilge  of  the  brim  to  an  equal 
width  all  round.  A  number  of  notches  are  provided, 
so  that  the  brim  may  be  made  of  a  width  to  suit  the 
taste  or  the  cajuiee  of  fashion. 

Round'ing-jack.  A  stand  on  whicli  a  hat  is 
fixed  to  have  its  brim  trimmed  to  shape  and  size. 

Round'ing-ma-chine'.  (Coopering.)  One  for 
giving  circular  form  to  the  heads  of  casks.  The 
pieces  to  form   the  head  are  clamped  between  the 
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disks  c  &,  and  the  protruding  portion  is  trimmed  off 
by  the  ciri-ular  saw. 

Round'iiig-plane.  A  tool  which  is  a  connect- 
ing link  between  the  tools  of  the  carjienterand  those 
of  the  turner.  It  has  a  plane-bit  which  is  presented 
tan^entially  to  the  circumference  of  the  circular  hole, 
so  that  the  wood  enters  in  a  rough  octagonal  form 
and  leaves  it  rounded,  being  rotated  as  it  passes 
therethrough.  By  this,  or  similar  means,  the  lian- 
dles  of  umlirellas,  hoes,  rakes,  pitchforks,  and  brooms 
are  made  ;  as  well  as  round  office-rulers,  chair  and 


Fig.  4481. 


Kounding-  Tools. 
a,  Roundittg-Plane.    6,  Ruuler-Piane,    c,  Rfglet-Plane. 

ladder  rounds,  and  many  articles  of  similar  shape. 
It  is  substantially  the  same  as  the  hollow  auger  (see 
Auoer),  and  is  sometimes  termed  a  wilchet. 

Round'ing-tool.  1.  (Forging.)  A  top  or  bot- 
tom tool  (f.  Fig.  44S1)  with  a  semi-cylindrical  groove 
forming  a  swage  for  rounding  a  rod,  the  stem  of  a 
bolt,  etc. 

2.  {Saddlery.)  A  tool  (/,  Fig.  4481)  consisting 
of  a  pair  of  jaws  with  corresponding,  semi-cylindri- 
cal notches,  which  form,  when  closed,  a  series  of 
circular  openings  of  varying  sizes,  through  which 
leathern  straps  are  passed  to  he  rounded. 

Round-joint  Pile.  A  kind  of  clockraaker's 
file. 

Round-knife.  1.  (Leather.)  A  currier's  circu- 
lar knife.  An  annular  disk  with  the  edge  a  little 
turned  over.  It  is  used  in  scraping  skins.  (Fr. 
Lunelle.)    See  CuRiiiEii's  Tools. 

2.  (Saddlery.)  The  ordinary  cutting-tool  (jf,  Fig. 
4481)  of  the  saddler,  sharp  on  its  convex  edge. 

Round-nose  Chis'el.  A  tool  used  by  marble- 
workers  for  sinking  the  surface  of  marble  and  level- 
ing the  cavities.  It  has  at  the  end  a  bent  portion 
with  serrations,  and  is  a  kind  of  file.  See  RiF- 
FLEP,. 

Round-nose  Plane,  (./oinery.)  A  coarse-work 
bench-]jlane,  the  .sole  of  which  is  rounding. 

Round-off  File.  A  small,  jwrallel,  half-round 
file,  whose  convex  side  is  safe,  and  having  a  pivot 
at  the  end  opposite  the  tang. 

It  is  used  for  rounding  or  pointing  the  teeth  of 
wheels  made  originally  with  srpiare  notches.  The 
pivot  enables  it  to  be  readily  twisteil  in  the  fingers, 
to  allow  it  to  sweep  round  the  curve  of  the  tooth 
under  treatment. 

Round-plane.  (Joiner;/,)  A  plane  with  a 
round  sole  for  making  rounded  work,  such  as  stair- 


rails,  beads,  etc.  A  round-sole  plane  ;  a  rounding 
plane. 

Round-ssam.  (Naulieal.)  When  the  edges  of 
canvas  are  sewed  together  without  lapping. 

Round-shot.  (Ordnance.)  Spherical  balls  of 
iron  or  steel,  usually  cast.  They  ai'e  solid,  v  bile  erse 
and  shell  are  hollow.     The  term  is  now  little  used. 

Round-splice.  (Nautical.)  When  the  splicing 
is  so  caiefuUy  done  that  the  shape  of  the  rope  is 
scaicely  altered.     A  himj-spliee. 

Round-tool.  (IVood-tuming.)  A  round-nosa 
chi.sel  (A,  Fig.  4481)  for  making  concave  moldings. 

Round-turn.  (Nautical.)  One  turn  of  a  rope 
around  a  timber  ;  or  of  one  cable  around  another, 
caused  by  the  swinging  of  the  shi]>  when  at  anchor. 

Rotind-up.  (Shiijindlding.)  The  convexity  or 
arch  of  a  deck. 

Rouse-a-bout'  Block.  (Nautical.)  A  snatch- 
block  of  large  size.     See  S.naich-dlock. 

Rous'er.  A  stirrer  iu  the  hop-copper  of  a  brew- 
ery. 

Rout'er.  (Joinery.)  A  sash-plane- made  like  a 
spokeshave,  to  work  on  circular  sash.  It  may  be  an 
ovolo  router  or  a  lamV s-tong ue  router,  according  to 
the  nature  of  the  molding. 

Rout'er-gage.  A  gage  (i.  Fig.  4481,  with  a  stem 
and  adjustable  fence,  and  provided  with  a  tooth  like 
a  narrow  chisel,  adapted  to  cut  a  groove  in  wood  or 
brass,  for  the  ))nrpose  of  inlaying. 

Rout'er-plane.  It  has  a  broad  surface,  carrying 
in  its  center  one  of  the  cutters  belonging  to  the 
]dow.  It  is  used  for  leveling  the  bottoms  of  cavities. 
The  stock  must  be  more  than  twice  the  width  of  the 
recess,  and  the  jirojection  of  the  iron  determines  the 
depth.  The  sides  of  the  cavity  are  prepared  belore- 
hand  by  the  chisel  and  mallet,  the  saw,  or  the  cut- 
ling-gacje.      See  h.  Fig.  4481. 

Rout'er-saw.  A  saw  having  a  cutting  point  on 
each  side  of  the  blade,  adapted  to  cut  into  the  wood, 
and  a  less  prominent  router  tooth  to  remove  the  chip 
between  the  marks  or  kerfs  made  by  the  cutters. 

Rout'ing-ma-chine'.  A  sluiping-^ichine  which 


works  by  means  of  a  vouter-cutter,  adjustable  itself, 


Fig.  4482. 
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and  revolving  above  a  bed  with  miiveisal  hoii/ontal 
ailJHstmeiit,  su  as  to  permit  tlic  cutter  to  follow  along 
a  traced  Hue,  and  thus  cut  to  a  shape,  or  groove  to  a 
depth,  the  work  upon  the  table. 

It  is  adapted  for  work  in  metal  or  stone;  in  the 
hitter  ease,  black  diamonds  are  used.  Paneling  in 
relief  or  intaglio,  raised  or  sunken  lettering,  circular 
slotting,  slotting,  key-seating,  beveling,  bordering, 
may  be  done  upon  it. 

The  catter-spindle  is  fixed  in  a  head-bloclc  which  traverses  to 
the  riftiit  or  left,  and  may  be  inclined  to  any  required  angle. 
By  means  of  a  liand-wtiecl  and  suitable  mechanism,  the  spindle 
may  be  raised  instantly  to  clear  any  obstruction  without  stop- 
ping the  machine.  The  .spindle  and  the  feed  motions  are  driven 
by  beltinjr  from  pulleys  not  shown  in  the  engraving. 

The  bed  of  the  machine  traverses  backward  or  forward.  By 
means  of  a  screw  working  iu  a  sniveled  nut,  the  bed  may  be 
inclined  to  any  required  angle  from  the  horizontal  plane.  In 
the  center  of  the  bed  is  a  rotating  face-plate  with  automatic 
feed.  Bv  a  combination  of  the  backward  and  forward  move- 
ments of  the  bed  and  the  rotating  face-plate  wliich  carries  the 
piece  to  be  worked,  oviUs  may  be  cut  The  feed-motious  are 
all  connected,  disconnected, or  reversed  by  simple  devices,  with- 
out interfering  with  any  other  motion  of  the  machine.  Tliere 
are  four  feed-motions  :  one  raises  or  lowers  the  spindle,  a  second 
t  averse-  the  head-block  to  the  right  or  left,  a  third  traver.ses 
the  bed-plate  backward  or  forward,  a  fourth  causes  the  circular 
f  ice-pIate  to  rotate  to  the  right  or  left.  The  inclination  of  the 
spindle  or  the  bed  docs  not  interfere  in  the  least  with  the  auto- 
matic action  of  these  several  feed-motions. 

Rout'iug-tool.  (^Melal-vmrking.)  A  revolving 
tool  used  for  seorping  out  metal.  Such  are  used  in 
digi;ing  out  the  spaces  between  and  around  block- 
letters  and  bookbinders'  stamps.  Also  in  deepening 
the  "white"  spaces  iu  stereotype  and  zincographic 
plates,  etc.  Also  for  deepening  broad  spaces  in  the 
lettering  of  door-plates.     See  Routi.ng-.maciii.N'e. 

Rove.  1.  (Boat-building.)  A  small  copper  ring 
or  washer,  upon  which  the  end  of  a  nail  is  clinched 
on  the  inside  of  a  boat. 

2.  (S'jjinuiiig.)  A  sKticr  of  wool  or  cotton,  slightly 
compacted  by  twisting,  ready  for  the  hirther  pro- 
cess:-s,  which  vary  somewhat  with  the  respective 
materials.     See  Roving. 

Rov'ing.  potion- manufacture.)  1.  A  slightly 
twisted  divcr^  cotton  or  other  carded  liber. 

2.  A  process  intervening  between  carding  and 
spinning,  in  which  a  number  of  «/ti'c/\<  from  thecard- 
ing-maciiine,  contained  in  separate  can.s,  are  asso- 
ciated by  being  conducted  between  pairs  of  rollers 
(see  Doubling),  and  then  between  other  successive 
pairs,  by  which  the  combined  sliver  is  reduced  and 
elongated  (see  Dr.wving-fuame)  ;  the  sliver,  as  it 
issues  from  the  last  pair  of  rollers,  bidiig  brought  to  the 
condition  of  a  rove,  rovinri,  or  slab  by  being  slightly 
twisted  by  mechanical  means,  which  may  consist  of 
one  of  the  three  following  :  — 

o.  Arkwrigit's  plan  was  to  conduct  the  slivers  from  the  sepa^ 
rate  cans  to  a  pair  of  rollers  where 
Fig.  448d.  they  were  codesced   [rlnitUin:;),  then 

between  a  pair  more  rapidly  revolving, 
by  which  they  were  attenuated  {ilrnw- 
in?),  and  from  thence  the  combined 
ami  lengthened  'lii'/r  was  conducted 
to  a  rapidly  revolving  can,  which  gave 
it  a  twist  and  brought  it  to  the  condi- 
tion of  a  rnvins:  or  stitb- 

b.  Another  plan  v/nn  the  jark./rnmf 
or  jack  in-a-box.  in  which  the  twist  was 
given  by  the  revolution  of  the  can  as 
before,  but  instead  of  being  coiled  up 
within  the  can.  the  roving  was  wound 
upon  a  bobbin  Inside  the  can,  the  bob- 
bin being  rotated  by  wheel-work  with 
a  surface  velocity  corresponding  to 
that  of  the  delivery  drawing-rollers. 
See  Jaok-fr.\m  ■: 
Rovin'-MaMne.  e.  A  thlnl  plan,  which  Is  later  and 

prcfi-rred  to  the  hefore-mentloned,  be- 
longs to  the  domain  of  spinning,  its  functions  being  similar  and 
dilTering  only  in  the  degree  to  which  the  twist  Is  carrieil. 

The  machine  Is  called  the  Horuin  and  Ki.v  Frame  (which  seel. 
The  slivers  are  wound  on  bobbins,  and  the  latter  are  arranged 


Fig.  «St. 


upon  a,  crtfl.  The  slivers  pass  from  the  bobbins  through  a  set 
of  drawing-rollers,  and  thence  to  the  spindles  on  which  they  are 
wound. 

The  .'itiver  passes  through  the  axial  opening  of  the  flyer,  and 
thence  down  the  hollow  arm  of  the  flyer,  from  whose  end  it  is 
wound  upon  the  bobbin^  which  has  an  up-aod-ilown  motion  by 
means  of  the  copping  ratt,  so  as  to  wind  the  yarn  into  a  regular 
form,  called  a  co;).     tee  Cop. 

The  spindle  and  flyer  revolve  together,  and  give  the  twist  to 
the  sliver,  but  the  degree  of  twist  depends  upon  the  ratio  of  the 
surface  speed  of  the  delivery-roller  and  the  rate  of  the  spindle. 

The  spindle  and  the  bobbin  are  revolved  by  ditfercnt  means 
and  at  different  rates,  in  order  to  wind  the  thread  upon  the  bob- 
bin ;  the  difference  between  the  motions  of  the  bobbin  surface 
and  the  delivery  arm  of  the  flyer  being  equal  to  the  surf.ice  mo- ' 
tion  of  the  delivery -roller,  the  thread  is  wound  iis  fast  as  it  is 
p.iid.out,  receivinga  twist  in  transitit.     See  Ejuviio.nal  Box. 

Bobbin  and Jly  frames  are  (^f  two  kinds,  coarse  and  _/ine,  or 
first  and  second.  The  former  is  fed  with  .^livers  from  cans,  and 
the  1  itter  with  slivers  wound  on  cops  made  in  the  course  roving- 
ftame.    i^ee  BoBuiM  AND  Fly  Frame. 

Rov'ing-frame.  The  roving-frame  for  worsted 
is  similar  to  that  for  cotton.  It  takes  in  two  slivers 
fjom  the  cans  of  the  clra wing-frame  and  elongates 
them  four  times,  giving  them  a  slight  twist  to  impart 
coherence.     See  previous  article. 

Rov'ing-head.  A  roving-frame  usediu  the  wors- 
ted niamifacturc. 

Rov'ing-plate.  A  piece  of  iron  or  steel  plate 
simihir  to  a  joiner's  scraper,  which  is  held  to  the 
top  of  a  grindstone  with  its  edge  inclined  at  a  small 
angle,  for  the  |iurpose  of  smoothing  its  surface. 

Rov'ing-reel.  A  device  for  ineasuiing  the  length 
of  a  roving,  sliver,  or  hank  of 
yarn.  It  has  a  drum  and  a 
small  presser-roUer,  between 
wliicli  the  roving  is  drawn  by 
turning  a  crank  on  the  axis 
of  the  drum  ;  the  axis  has  a 
worm  cut  on  its  periphery, 
which  turns  a  dial-wheel  indi- 
cating, by  means  of  a  pointer, 
the  number  of  yards  which 
have  passed  between  the  roll- 
ers ;  when  the  crank-liandle 
is  down,  the  dial  stands  at 
zero. 

Row'el.    A  spiked  wheel,  as, — 

1.  (Saddlcrij.)    a.  The  stellar  wheel  of  a  spur. 
b.  The  flat  ring  in  a  horse's  bit. 

2.  {Agricultural.)  The  spiked  wheel  of  the  Nor- 
wegian harrow  and  other  soil  pulverizers.  See 
Hai:iio\v. 

Row'el-ing-nee'dle.  (.Farriery.)  An  instru- 
ment used  in  farriery  to  insert  a  rowel  through  the 
skin  of  a  horse.  A  rowel  consists  of  hair  or  silk,  or 
is  even  a  roll  of  leather,  and  corresponds  to  a  scion 
in  surgery. 

It  is  sometimes  inserted  in  a  gash,  in  the  manner 
of  a  tent. 

Row'el-ing-scis'sors,  An  instrument  used  in 
inserting  rowels  in  the  ilesh  of  horses. 

Rcwl.    (Nautical.)    The  sheave  of  a  whiii-tnckle. 

Rowle.  (Nautical.)  A  light  crane,  formerly 
used  in  discharging  cargo. 

Ro'w'lock.    (Nautical.)    A  crotch  or  notch  on 

Fig.  4486. 
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Norcross^s  Oar-Lock. 
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the  gunwale  of  a  boat,  against  which  the  oar  works 
in  rowing. 

Various  devices  are  used  :  — 
1.  Two  sliort  pegs  or  posts  rising  from  the  gun- 
wale. 
Fig44S6.    ^^  2.    An    iron   stirnip 

pivoted  in  the  gunwale. 

3.  An  iron  pin  in  the  I 
gunwale,  and   the    oar  ! 
fastened    to     it    by    a 
thong. 

4.  A  pin  in  the  gun- 
wale passing  through  a 
hole  in  the  oar. 

5.  A  notch  in  the 
gunwale. 

Fig.  4485  is  a  hook  C 
swiveled  on  a  post  D 
which  is  fastened  to  the 
gunwale  by  a  flanged 
plate,  staple,  and  latcli, 
so  as  to  be  unshipped 
when  required. 

Fig.  4486  is  a  fork  swiveled  in  a  socket  inserted 
into  the  gunwale. 

In  Fig.  44S7,  the  pin  of  the  rowlock  enters  and 

Fig.  4487. 


Rowlock. 


Rowlock. 


works  in  a  roller,  which  is  pivoted  to  two  ears  at- 
tached to  the  gunwale.     See  also  0.\r-lock. 

Roto  dry.  An  order  given  to  the  oarsmen  to  row  in  such  a 
manner  as  not  to  splash  the  water. 

Rowed  of  all.    An  order  to  cease  pulling  and  lay  in  the  air? 

Ro-w-port.  (N^auticjl.)  Suiall  ports  lu'ar  tlie 
water's  edge  for  the  sweeps  or  large  oars,  whereby  a 
ve.ssel  is  rowed  during  a  calm. 

Roy'al.  1.  (Xaidical.)  A  mast  and  sail  ne.xt 
above  the  top-gallant. 

2.  {Paper.)  A  size  of  drawing  and  writing  paper, 
measuring  23J  x  19  inches  and  weighing  according 
to  (juality. 

3.  (Ordnance.)     A  small  mortar. 
Eub'ber.     A  polisher. 

1.  .\  grinding  agent,  as  emery  or  glass  paper. 

2.  a.  Caoutchouc.  See  India-rubbei!  ;  Caout- 
chouc. 

b.  A  block  of  caoutchouc  for  erasing  pencil-marks. 

3.  A  coarse  file. 

4.  A  whetstone. 

5.  (Fabric.)  a.  A  coarse,  unbleached  flax  towel- 
ing for  rubbing  the  body  after  batliing. 

0.  A  coarse  towel  used  for  drying  horses. 

6.  (.l/rMOH.n/.)  Aboard 
or  block  used  in  grinding 
or  polishing.  In  the 
moldings  of  stone,  an 
iron  rubber  mounted  on 
a  wooden  stock  is  em- 
ployed for  fillets,  beads, 
and  astragals.  These 
rubbers  have  convex  or 
concave  faces,  according 


to  the  required  contour  of  the  work.  A  stone  or 
wooden  block  covered  with  thick  felt  is  used  for  pol- 
ishing stone  and  marble. 

7.  (Elcctricitij.)  a.  That  part  of  an  electrical 
machine  which  rubs  .against  the  cylinder  or  disk. 

b.  The  moving  pad  or  piston  of  an  electrophorus. 

8.  (Nautical.)  A  tool  for  flattening  down  the 
seams  in  sail-making. 

9.  A  roll  of  cloth  charged  with  emery,  rottenstone, 
or  other  abradant  or  polishing  material,  for  surlacing 
plates. 

10.  (Vehicle.)  The  part  of  the  wagon-lock  which 
presses  against  the  wheels. 

Rub'ber  Cem'ent.  1.  Caoutchouc  cleaned,  trit- 
urated with  a  small  quantitj'  (say  3  per  cent)  of  sul- 
phur, and  then  dissolved  in  benzine  or  other  hydro- 
carbon. 

In  this  condition  it  is  ready  for  spreading  on  cloth 
to  be  cut  into  shapes  to  form  various  articles,  such 
as  boots,  shoes,  coats,  buckets,  belting,  and  many 
other  things. 

2.  For  fastening  rubber  plates  or  rings  to  metal 
or  wood.  A  solurion  of  shellac  in  ten  times  its 
weight  of  strong  ammonia.  Leit  to  soften  for  weeks 
without  heat. 

Rub'ber-cloth.  1.  Fabric  covered  with  caout- 
chouc. 

2.  Caoutchouc  in  sheets.     See  Caoutchouc  ;  In- 

DIA-P.UEBER. 

Rub'ber-cut'ting  Ma-chine'.  A  machine  for 
making  threads  of  caoutchouc  for  nhiirs. 

Jacques'  machine  is  shown  in  Fig.  4489  by  longi- 
tudinal and  transverse  vertical  sections.     It  has  a 


Fig.  4489. 


(  tuth  Rubier. 


Jacques'  Rubber-Cutting  Machine. 


series  of  disks  with  sqtiare  cutting-edges  and  motinted 
upon  spindles,  arranged  in  such  proximity  to  each 
other  as  to  allow  the  disks  of  one  spindle  to  mesh 
with  the  disks  of  the  other.  The  disks  on  each 
spindle  are  prevented  from  revolving  thereon  by 
means  of  a  spline  or  feather,  and  are  separated  by 
gage-plates  of  a  thickness  equal  to  the  thickness  of 
the  cutters,  and  of  a  diameter  sufficient  to  support 
the  sides  of  the  disks  during  the  cutting  operation, 
so  that  they  shall  not  deviate  laterally. 

Rub'ber-file.    A  heavy,  fish-bellied  file,  desig- 
nated  by  weight,  which   \'aries  from  four  to  fifteen 
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pounds.     They  aie  of  squarB  or  triangular  section, 
and  used  foi*  coai'se  worlc. 

Wliun  tliey  liave  tliref  Hat  faces  and  one  rounded, 
they  arc  known  its  luilf-tliick  hies. 

Rub'ber-gage.      A  device   for  ascertaining  the 
ijuantity  of  inilia-ruliber   rec|uircd 
Fig  M90.  to  nuke  a  given  article,     Tlic  ves- 

sel   (Fi^'.    44110)   is   parlially   lilled 
with   water,   and   tlic   lower   inde.\ 
set  at  the  hight  of  its  level.     The 
model   of   the  object  is   then   im- 
mersed in  the  water  and  the  upper 
inde.\  set  at  the  point  to  whicli  tlie 
water  rises.      The  model  being  re- 
moved, the  vessel  is  again  lilled  to 
the  iiight  of  the  lower  indc.<  ;  rub- 
ber  is  aildeJ  until   it  rises  to  the 
RtMer- Gngt.       upper  ini|.'.\.    The  a!no.int  rei[iiire.l 
to  make  it  do  this   is  that  vvliich 
the  article  requires  for  its  mmufacture,  to  whicii  an 
additi'in  ni  ly  be  mide  for  loss  or  wastage. 

Rab'ber-kalfe.  A  circular  b'ade  rotate  I  at  hi  ;li 
speed  and  kept  constantly  wet  by  a  jet  m  spray  of 
water.      It  is  techiiically  known  as  a  rabb-r-si,  o. 

Rub'ber-mDld.  1.'  A  U.isk  or  former  lor  shap- 
ing phistic  rubber. 

Z.  A  vulcmite  mr>ld  for  shaping  plates  for  artili- 
cial  dentures,  etc. 

Rub'ber  -  mount'ins.  (Sxddlcry.)  Harness 
mounting  in  which  the  metal  is  covere.I  with  vul- 
canized india-rubber  iu  imitation  of  leather-covered 
work. 

Rub'ber-saw.  A  tool  used  in  cutting  india- 
rubber,  —  caoutehouc.  It  is  not  properly  a  saw,  but 
is  so  term  -d  in  the  trad.'.  It  is  a  circular  knife, 
driven  at  high  speed,  ami  kept  constantly  wet  by  a 
ji^t  or  spray  of  water. 

Rub'bing.  Tlie  process  of  straigliteningthe  wires 
for  needles.  The  wire  is  furnished  in  coils,  fi'om 
which  the  blanks  are  cut  in  double  lengths.  The 
bend  is  taken  out  of  them  by  a  process  called  rab- 
biiij.  Several  thousands  of  the  pieces  of  wire  are  col- 
lected within  two  broad  and  heavy  rings  placed  on 
a  shelf  in  the  furnace,  and  heated  to  redness.  A 
slotted  bar,  called  a  smooth  file,  is  then  pressed  upon 
the  needles  in  the  pack,  the  rings  piojecting  inti 
slots  in  the  bar,  which  is  reciprocated  endways,  so 
as  to  rub  the  wires  against  each  other  as  the  jia^if 
rolls  back  an  1  forth  until,  by  mutual  attrition,  the 
beml  is  .all  taken  out. 

Rub'bins-paunoh.  (Xcaticil.)  A  piece  of 
wool  nailed  on  the  forcside  of  a  mast  to  prevent  in- 
jury to  the  latter  by  yarils  or  spars  in  raising  or 
lowering. 

Rub'bias-stoae.  (Brlcklnying.)  A  grit-stone, 
which  is  placed  upon  the  banker  or  bricklayer's 
bench,  and  upon  which  sto.ies  are  rubbed  smooth 
after  being  dressed  by  au  axe  to  a  shape  suitable  for 
giged  arc'ies,  dimes,  nicli's,  or  similar  work. 

Rub'ble.  (Afawfi.7-11.)  Broken  stone,  brickbats, 
small  stones U5e J  in  tilling  behind  the  face  courses 
of  walls. 

Rub'ble-ma'son-ry.  Differshom coui-scdrubble 
in  not  being  built  in  courses. 


A.i'itarant  RiiMe ;  Ashlar  Faring. 


Coursed  and  riMlc  masonry  are  sometimes  com- 
bined, and  produce  a  rusticated  etlect,  as  iu  the  il- 
lustration, where  the  coping  a  b,  the  piers  a  c,  the 
plinth  cd,  and  the  quoins  bdaw  of  coursed  masonry, 
giving  soiiility  to  the  wall  and  adding  to  its  appear- 
ance. With  thick  walls,  the  facing  may  be  of  ash- 
/.(cr,  lilled  in  with  rubble.  Occasional  bond  or  liend- 
iiuj  stones  a  keep  the  facings  from  settling  apai't. 

Rub'ble-work.  (MusuHnj.)  Masonry  in  which 
stones  are  used  iu  the  rough  without  being  dressed 
to  size,  unless  on  their  exposed  faces  (c.  Fig.  4491). 

It  is  regular  coursed  when  the  courses  are  of  the 
same  hight ;  irregular  coursed  when  the  courses  are  of 
dillerent  bights  ;  random  or  uncourscd  when  stones 
of  different  bights  are  used  in  the  same  course. 

Ru-belle'.  1.  (Emiineling.)  Probably  from  the 
red  tourmaline.  (Ger.  ItubcUan.)  A  red  color  in 
enameling. 

2.  (Mctalhirgy.)  (Ger.  Rubclle,  from  reihen,  to 
rub.)  An  iron  plate  on  which  ores  are  ground  to 
test  tbi'm  or  prepare  for  test  by  assay. 

Rub-ir'on.  A  plate  on  a  carriage  or  wagon-bed 
against  which  tlie  lore-wheel  rubs  when  turning 
short. 

Called  wheel-guard  plate  in  a  field-artillery  car- 
riage ;  one  is  placed  on  each  side  of  the  stock. 

Rub-stone.  The  Hat  stone  on  which  the  curri- 
er's knife  is  ground  to  an  edge.  The  clearing-stone 
is  one  of  liner  grain,  on  which  the  knife  receives  a 
more  perfect  edge,  which  is  then  turned  over  by  a 
steel. 

Ru'by.  1.  {Printing.)  The  name  given  in  Eng- 
land to  a  type  eonvsiionding  to  that  called  Agate 
in  the  United  States.      See  Agate. 

reorl. 

Agate  or  Ruby. 
Nonpareil. 

2.  (Horology.)  The  jewel  of  a  watch.  The  end- 
stone  is  usually  a  ruby  in  first-class  work. 

Rud'der.  1.  {Nautical.)  A  Hat  frame  hung  to 
the  stern-post  of  a  vessel  and  affording  a  means  of 
steering. 

The  pintles  of  the  rudder  are  booked  upon  the  eye- 
bolts  of  the  stern-post,  which  afford  an  axis  of  oscilla- 
tion as  the  rudder  is  moved  to  and  fro  liy  the  tiller. 

Rudders  are  not  as  old  as  boats  by  any  means. 
The  first,  rudder  was  a  ]iaddle  or  oar  held  over  the 
stern.     One  is  shown  in  the  .sculptuies  of  Nimroi.d. 

The  Kile  boats  of  ancient  Egypt  had  rudders,  one, 
two,  or  three  in  number;  sometinies  the  oar  trav- 
ersed on  a  beam  at  the  stern,  or  it  was  slung  from  a 
post  on  which  it  was  pivoted. 

The  rudder  is  shown  in  two  forms  in  the  nneient 
paintings  of  Edfou  ;  projecting  at  the  stern  like  an 
oar,  and  pivoted  vertically.  The  latter  form  has 
the  tiller. 

Hesiod  recommends  to  hang  up  the  rudder  in  the 
smoke  of  the  chimney  when  out  of  service. 

The  rudders  of  the  ancients  were  paddle,''  which  protruded 
througli  ports  in  the  j*tern,  or  re-'-ted  in  rowlork,s  on  the  ttilTrai! 
of  the  ship  or  boat.  In  the  tempestuous  voyage  of  I'nul,  when 
they  liad  "  di -covered  a  certain  creel*  with  a  shoi-e,  into  which 
they  were  niinrled,  if  i^  were  possible,  to  thrust  the  J-hip,*'  tliey 
to(iI{  '-up  theaneliora,"  "  eonimitfed  themselves  unto  the  sci," 
loosened  the  fisfenines  of  the  rudders,  "  hoisted  the  ninirtSHil 
to  tile  wind,  and  made  towards  shore,"  Paul  wrote  well  on  every 
subject  he  undertook,  and  the  account  of  his  voyafre  pives  us  a 
better  idea  of  the  mode  of  navigation  2,01  0  years  Hgo  thnn  any 
other  work  which  his  come  down  to  our  time.  The  rudders, 
where  more  than  one  w.is  used,  were  on  each  quarter,  protrud- 
InfT  thrnuph  holes  in  tltc  counter. 

The  f'lremost  p:trt  of  t'le  frnme  of  a  rudder  is  the  luitilf-Mock. 
Its  slope  Is  termed  the  rnXv  of  the  rudder ;  this  depends  on  the 
rake  of  the  stern-post.  Its  upper  cylindrical  end  i.^  the  ntdittr- 
It'nl,  It  rises  throuflh  the  ri/r/i/z-r-^/nr/ in  the  stern.  Its  lower 
end  in  the  lieH.  and  rests  on  the  step.  It  turns  on  pittites,  flt- 
tini  into  eves  called  brnres.  on  t!ie  stent-pnst  or  nnl./er.pnst. 

T,ie  front  edire  of  the  rudder  is  henrdetl  or  beveled,  to  allow  it 
to  be  put  I  ver  eit aer  w.iy  to  a  greater  angle. 
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Ru  lUers  are  shecuhed  with  copper  or  mixed-metal  sheets.  ) 

T.ieruaJer,  waen  hung,  is  guarded  against  bt-iag  unsliipped  ' 

by  a  movable  piece  called  a  wood-lock,  which  is  screwed  upou  ; 

Fig.  4492. 


Ancient  Ship  {Jrom  a  Painting  at  Pompeii). 

the  stem-po5t  or  ru  Ider,  and  fits  into  a  score  a  little  above  the 
upperiuo«t  pintle. 

Lumley'.^  two  leived  rudder  (Enfjlish)  has  a  body  hinged  to 
the  stern-pD-t  hi  t  le  usual  way,  and  a  tail  hinged  to  the  body. 
The  part.*  ;ire  also  connected  by  a  i/oke,  which  causes  the  tail 
to  assume  t'.xe  same  angle  relatively  to  the  body  that  the  body 
doesrelitivL'ly  to  the  snip 

Hitider-chaiTis  Oind  pen  fanis  &Te  chains  securing  the  iradder 
to  the  st«rn.    See  Rudder-ceivin. 

The  ntddfT  is  moved  by  the  kelm.  This  may  be  a  mere  lever, 
called  a  tiller,  moving  in  a  horizontal  plane.  Such  was  the 
original  device,  still  used  in  boits  and  by  Chinese  navigators. 

Another  form  is  the  yoke ;  a  horizontal  bar  on  the  rudder- 
head,  athwartship,  and  having  ropei  from  its  respective  ends, 
whioh  are  used  by  the  coxswai^i  or  steersman  io  moving  the 
rudder.     This  is  common  in  boats. 

The  usual  form  in  ships  consist  of  a  wheel  (see  Steering- 
wheel)  with  ropes  or  chains  winding  on  the  axis  of  the  wheel 
and  passing  through  sheaves  to  the  tiller  or  yoke  on  the  rudder- 
hei'l. 

On  the  steamboats  of  our  Western  and  Southern  rivers,  a  j 
tiller  is  dispensed  with,  the  rulJer  being  operated  by  wire  cords  , 
or  chains  which  proceel  from  the  steering  apparatus  in  the 
pilot-house  or  "  Texa'',"  on  the  hurricane  deck.  The  chains 
are  made  fast  to  the  outer  extremity  of  the  raider.  Hempen 
curds  were  formerly  used,  but  several  accidents  having  been 
made'much  more  fatil  from  the  cords  burning  off,  rendering 
the  vessel  unmanageable^  wires  and  chains  have  been  generally 
substituted. 

2.  (A^friaiJticre.)  A  sieve  for  separating  the  chaff 
from  tlie  ^ain.     Probably  a  corruption  of  Riddle. 

Rud'der-band.  (XmUicil.)  That  member  of  a 
rudiler-hinge  which  has  bands  to  brace  tlie  rudder 
and  an  eye  for  the  pintle  on  tlie  part  attached  to  the 
st4»rn-p(fst. 

Rud'der-bresch'ing,  (N'nUicftl.)  A  rope  for 
lifting  the  rudder  to  ease  the  motion  of  the  pintles 
in  their  fjudgeons. 

Rud'der-case.  {N'aiUical.)  The  well  in  the 
stern  occupied  by  the  rudder-stock.  The  ricdcUr- 
trunk. 

Rud'der-chain.  {Nautical.)  One  of  the  chains 
whereby  the  rudder  is  fastened  to  the  stern  quarters. 

They  are  shackled  to  the  rudder  by  holts  just 
above  the  water-line,  and  hang  slack  enough  to  per- 
mit the  free  motion  of  the  rudder.  Their  use  is  to 
prevent  the  rudder  being  lost  in  the  event  of  its 
becoming  unshipped.  They  also  sometimes  led  in- 
board, to  be  used  in  steering  should  the  rudder-head 
or  tiller  give  way. 

Rud'dsr-coat.  (yaufical.)  A  canvas  clothing 
to  the  rudder-stock,  which  keeps  the  sea  from  pass- 
ing throu','h  the  trunk  in  the  counter. 

Rud'der  -  pen'dant.  (Xaiifical.)  A  continua- 
tion of  the  rudtler-cliain,  secured  by  a  staple  around 
the  quarter,  under  the  molding.  In  the  en<l  of  the 
pendant  a  thimble  is  spliced,  to  which  may  be  hooked 
a  tackle,  in  ca.se  the  tiller  or  head  of  the  rudder  is 
carried  away. 


Rud'der-port.  (Shipbuilding.)  The  hole  in  a 
shiit's  counter  for  the  passage  of  the  rudder-liead. 

Rud'der-tack'le.  A  tackle  employed  for  oper- 
ating the  rudder  in  case  its  head  is  carried  away  or 
fur  working  a  make-shift  rudder. 

Ru-den'ttire.  {Architecture.)  The  figure  of  a 
rope  or  start",  sometimes  plain,  sometimes  carved, 
with  which  the  third  part  of  the  flutings  of  column* 
is  fretpientiy  filled  up. 

Ru'der-a'tiou.  A  term  used  by  Vitnivius  for 
laying  of  pavement  with  pebbles. 

Ruffle.  A  strip  gathered  and  sewn  on  one  edge 
and  the  full  edge  hemmed.  A  double  ruffle  is  full  on 
both  edges  and  gathered  in  the  middle.  A  puff  is 
gathered  on  both  edges  and  full  in  the  middle. 

Ruf'fler.  1.  A  sewing-machine  attachment  for 
foiming  ruffles  in  goods.  That  illustrated  at  A^  Fig. 
4493,  is  Toofs,  particularly  designed  for  the  Singer 
machine,  but  its  mode  of  attachment  may  be  varied 
to  suit  other  machines. 

The  arm  a  is  connected  by  s  screw  at  6  to  the  preBSer-foot  bar 
of  the  sewing  -  ma- 
chine, and  to  it  is  con-  Fig.  4493. 
nected  by  a  rivet  c  the 
lever  rf,  which  is 
forked  at  f  \o  receive 
the  nut  securing  the 
needle,  from  which 
nut  it  derives  motion. 

The  lever  d  carries 
a  set-screw  e'  for  ad- 
justing the  amount 
of  movement  given  to 
the  feed  plate  /  at 
each  reciprocation  of 
the  needle,  which 
passes  through  a  slot 
at  the  rear  ol  the  feed- 
plate. 

The  goods  are 
placed  between  the 
feed-plate  and  the 
presser-foot  of  the 
machine,  and  as  the 
needle  passes  upward 
and  down  ward, carry- 
ing the  long  arm  of 
the  lever^/withit,  the 
arm  g  of  the  index 
device  h  reciprocates 
the  feed-plate  to  an 
amount      previously  "^  Kufflf.rs. 

regulated  by  the  ad- 
justment of  the  screw  e'  \  at  each  forward  movement  the  feed- 
plate  acts  on  the  presser-arni.rarrjinp  forward  and  folding  the 
cloth,  which  is  penetrated  by  the  needle  as  the  latrer  destends 
and  causes  the  backward  n  oven  ent  of  the  fei  d-pl:ile. 

In  the  Johnston  riiffler(  H,  Hg.  4413),  a  fliding-plate  a  is  re- 
cured  to  the  bed-plate  b  cf  the  n.achine  by  rivets  or  screws  j»afs- 
tng  through  slots  in  the  plate,  fo  as  to  permit  the  necessary 
motion.  The  plate  n  is  re»  iprocated  by  the  forked  lever  c  op»  r- 
ated  from  the  rcedle-bar.  The  moven.ent  of  the  plate  a  and  the 
depth  of  the  gather  or  ruffling  are  regulated  by  a  1  ent  lever  d 
pivoted  on  the  sliding-plate.  One  htui  of  this  lever  pas-^es  un- 
der a  slotted  piece  e  attached  to  the  slidirg-platc,  and  the  other 
has  a  projection  at  it«  end  for  holding  it  in  either  of  a  scries  of 
notches/  The  cloth  is  held  bct^'cen  a  spring  s  a^tiched  to  an 
arm  It  on  the  bed  plate,  and  a  spring  /  connct  ted  by  an  arm  to 
the  sliding-plate.  which  is  reciprocated  at  eacli  n  ovi'n.ent  of 
the  needle  to  a  distance  determined  by  the  previous  adjustment 
of  the  lever  d. 

2.   A  sort  of  heckle  for  flax. 

Ruff-^vheel.  {Mrtallurgij.)  An  ore-crushing 
mill  for  the  pieces  whiih  will  not  feed  iuto  the  usual 
crusher. 

Rug.    {Fabric.)    A  nappy  fabric  made  for  a  wrap- 
per,  cover,  or  protection. 
1      A  rnihcay-ritf/  is  a  coarse  shawl  for  wrapping  the 
legs  or  for  use  as  a  blanket. 
I      A  bed-rug  is  a  nappy,  woolen,  colored  blanket. 

A  hearth-rug  is  a  tufted  fabric  on  a  backing  con- 
j  sisting  of  a  hempen,  linen,  or  cotton  web.  It  is 
j  made  in  the  manner  of  a  Turkey  carpet.  The  verti- 
I  cal  chain  of  the  web  is  stretched  between  the  yam- 
\  bkam  above  and  the  cloth-beam  below.    A  number  of 
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colored  \voi-.sti'J  yarns  are  luiiig  over  a  bjir  to  the 
right  i>f  tlie  weaver,  who,  taking  the  end  of  one  yarn, 
attaelies  it  tu  the  chain,  cuts  it  off  to  the  proper 
lengtli,  then  twists  in  anotlier,  wliich  he  severs  in 
tlie  same  manner,  and  in  tliis  way  forms  a  row  of 
tufts  across  the  warp.  He  ne.\t  passes  a  shoot  or 
two  of  weft,  and  drives  tlie  weft  against  the  web 
with  consideralile  force  to  compact  the  fabric. 

Rug^ging.  1.  (Fabric.)  Coarse  woolen  wrapping 
or  lilanket  eloth, 

2.  (Siiddleri/.)  A  coarse  cloth  used  for  the  body 
of  knee  and  otlier  horse  hoots. 

Ruhm'korff  Bat'ter-y.  Fig.  4494  shows  Tie- 
mann's  KuhiukorU'  battery  for  medical  purposes,    b  b 


urements.  It  is  divided  into  inches  and  fractions, 
and  is  usually  jointed,  so  that  it  may  be  folded 
up  and  carried  in  the  pocket.  Those  used  by  some 
classes  of  artificers  are,  however,  made  in  a  single 
piece. 

Fig,  4496  is  denominated  a  clinometer  rule.  A 
small  spirit-level  is  set  into  one  of  the  legs,  and  be- 
ing provided  with  a  pivoted  branch  folding  into  a 
cavity  in  the  other  leg,  the  rule  may  be  used  as  a 
clinometer  or  slope  level ;  a  plumb,  sijuare,  bevel, 
protractor,  or  T  square  ;  in  combination  with  a 
stiaight  edge,  as  a  parallel  ruler,  and  also  for  ap- 
proximately deterudning  bights  and  distances  trig- 
onometrically 

"  Abroad  to  find  out  one  to  en- 
gnve  my  tables  upon  my  new 
sliding  rule  with  silver  plates,  it 
being  so  small,  that  Browne,  that 
made  it,  cannot  get  one  to  do  it. 
So  I  got  Cocker  [the  celebrated 
arithmetician,  Ob.  1679],  the  fa- 
mous writing  muster,  to  do  it,  and 
I  set  an  hour  by  him,  to  see  him 
design  it  all.'" — Pepys's  Diary ^ 
1664. 

Fig.  4496. 


Ttemann^s  Ruhmkorff'  Battery. 

are  the  cells,  and  a  a  elements  of  the  piles.  In  the 
middle  compartment  is  shown  the  induction-coil,  and 
on  the  partition  are  holes  A  B  C  D  forming  a  kind 
of  |)eg-switch.  The  two  connectors  are  placed  in  one 
or  other  of  the  holes,  according  to  the  re<[uired  extent 
of  the  length  of  coil  desired  to  be  embraced  in  the 
circuit. 

Ruhm'korff  Coil.    A  form  of  coil  devised  l)y 
Ruhmkortl',  for  causing  intense  electro-magnetic  cur- 


Fig.  4495. 
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rents  by  induction.  It  consists  of  an  inner  primary 
coil,  made  of  wires  about  No.  1.5,  wire  gage,  in  ilianie- 
ter,  I'orniiijg  part  of  the  circuit  of  a  battery,  and  having 
an  axial  bundle  of  straight  wires  of  soft  iron,  united 
at  each  end  to  a  disk  of  similar  metal.  The  outer, 
secondary  coil  is  of  much  smaller  wire,  about  No. 
32.  wire  gage,  in  diameter,  and  very  much  greater 
length.  In  a  large  api)aratus,  the  former  might  be 
about  90  yards,  and  the  latter  90  miles  long.  The 
convolutions  of  the  secondary  coil  are  carefully  i'l- 
sul  ited  from  each  other  and  from  the  primary  coil, 
ami  its  ends  are  secured  by  binding-screws  n  h  sup- 
ported by  glass  jiillars.  See  Induction-coil  ;  In- 
l)iu'rrii!ii:M. 

Ru-ille'.  (Fr.  ruillie.)  {Bui'dinrt.)  A  pointing 
of  ninrtar  at  the  junction  of  a  roof  with  a  wall  higher 
tlnn  itself.      A  tillet  of  niort;tr  to  shed  the  water. 

Rule.      An  instrument  for  making  linear  meas- 


Rules. 


Some  rules  have  a  slider  in  one  leg ;  in  Ounter's 
scale  this  is  graduated  and  engraved  with  figures, 
enabling  various  simple  computations  to  l)e  made 
mechanically. 

When  Dalton  (who  died  in  1844,  tet.  78)  made 
known  his  discovery  of  the  theory  nf  clnunical 
j  equivalents.  Dr.  Wollaston  invented  a  sliding  rule, 
j  on  the  ])rinciple  of  Gunter's,  for  facilitating  clienacal 
calculations  ;  it  was  employed  for  determining  the 
chemical  equivalence  of  compound  bodies,  and  the 
proportion  of  one  substance  necessary  to  decompose 
another. 

Pattern-makers  use  a  rule  whose  divisions  are 
made  a  certain  per  cent  huiger  than  .standard  meas- 
ure. Iron  castings  shrink  in  cooling  about  1  per 
cent,  or  J  of  an  inch  to  a  foot.  The  patterns  there- 
fore require  to  be  made  proportionately  larger.  By 
u-ing  a  rule  J  inch  in  a  foot  longer  than  the  st.ind- 
anl,  every  measurement  of  the  pattern  is  made 
proportiouately  larger  without  the  trouble  of  calcu- 
lation. 
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\Vhcn  a  wooden  pattern  is  made,  from  which  an 
iron  pattern  is  to  be  east,  the  hitter  being  intended 
to  serve  as  the  permanent,  foundry  pattern,  as  there 
are  t«o  shrinkages  to  allow  for,  a  double-contraction 
nth  is  employed,  or  one  in  which  the  measurenieuts 
are  in  excess  ^  inch  in  every  foot,  for  iron. 

The  shrinkage  of  brass  is  about  i\-  of  an  inch  to 
the  foot.  Iron  castings  weigh  about  14  times  as 
much  as  the  pine  patterns. 

2.  (Prinling.)  a.  A  thin  plate  of  metal,  used  for 
separating  headings,  titles,  the  eoluniiis  of  type  in  a 
book,  or  columns  of  figures  in  tabular  work. 

Rules  are  of  the  same  hight  as  the  type,  and  some 
have  a  guttered  face  so  as  to  print  a  douUe  line. 

b.  A  slip  of  metal  laid  above  the  last  line  set,  to 
facilitate  placing  type  in  the  stick. 

3.  {Plastering.)  A  strip  or  screed  of  wood  or 
plaster,  placed  on  the  face  of  a  wall  as  a  guide  to 
assist  in  keeping  the  plane  surface. 

Rule-joiat  A  movable  joint  in  which  a  tongue 
on  one  piece  enters  a  slot  in  the  other,  and  is  se- 
cured by  a  pin  or  rivet.  When  the  two  pieces  are 
in  line,  their  emls  abut,  so  that  movement  is  only 
possible  in  one  direction.  This  arrangement  is  used 
for  carpenter's  rules  and  tabledeaves. 

Rul'er.  An  instrument  with  straight  .sides,  for 
guiding  a  pen,  pencil,  or  seriher  in  drawing  straight 
lines.  The  fiducial  edge,  when  divided,  enables 
linear  measurements  to  be  laid  down  therefrom. 

The  rcgula  (ruler)  of  the  ancient  Romans  was  thus 
divideil,  as  are  the  ndes  of  carpentei-s  and  other 
artisans  at  present. 

Desk-rulers  ai'e  either  flat  or  round  ;  the  first  have 
a  beveled  edge  to  prevent  ink  flowing  from  the  sides 
of  the  pen  on  to  the  pa]ier.  The  round  fonn  is  very 
convenient  for  ruling  parallel  lines  by  one  accus- 
tomed to  its  use. 

The  'common  parallel  ruler  is  composed  of  two 
straight-edged  arms,  which  are  kept  parallel  by 
means  of  two  pieces  pivoted  to  each.  Sometimes 
an  intermediate  parallel  piece  is  inteqiosed,  or  a 
single  straight-edge,  having  a  roller  near  each  end, 
is  employed. 

The  universil  adjustable  ruler  (a,  Fig.  4497)  comprises  a 
graduated  straight-edge  and  a  protractor,  euabiiog  aogular 

Fig.  4197. 


b.  DoltoQd's  ruler ;  has  a  roller  near  each  end. 

c.  Three-part  ruler, 
rf.  Cross-brace  ruler. 

The  draftsman's  table  is  provided  with  two  triangles :  one 
having  the  angles  of  45'  and  90%  and  the  other,  30°,  60°,  and 

Fig.  4498. 
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Rulers. 

measurements  to  be  made  or  parallel  line"  to  be  drawn  at  any 
anffle  with  the  edjje  of  the  table  or  drawins-board. 

Theriiler6is  also  adapted  for  drawing  parallel  equidistant 
linps:  the  protractor  bein^ dispensed  witli. 

There  are  several  varieties  u?ed  for  drawing  parallel  lines. 

a.  Two-part  ruler  ;  the  most  usual  kind. 
126 


Parallel  Rulers. 

90°.  By  holding  the  former  of  these  steady  with  the  left  band, 
at  sueh  an  ailjustnient  that  the  edge  of  the  trianaile  shall  be 
coincident  with  the  snven  line,  a  line  parallel  with  the  said  line 
may  be  obtained  either  above  or  below  it,  by  slipping  the  tri- 
angle 6  on  the  triangle  a. 

e  has  a  metallic  straight-edge  imbedded  in  the  face. 

Other  rulers  have  parallel  hinged  slats ,  or  consist  of  an  elastic 
stnigbt-edge,  which  will  yield  to  the  bent  pages  of  a  record  or 
.".rrr.unt-bo'^k ;  a  straight-edge  considerably  elevated  from  the 
paper  to  prevent  ink  soiling  the  latter:  one  provided  with 
clamps  to  secure  it  to  the  edges  of  a  book  ;  containing  recess 
for  holding  pencil  or  pen,  made  of  folded  sheet  nietiil  or  both  ; 
T-shaped  for  ruling  lines  parallel  or  at  right  angles  to  edge  of 
book. 

Rule-staff.  (Sfitpbuihlincf.)  A  lathe  about  4 
iiK-lifs  ill  ln't-adth.  nseil  for  laying  off  ciirvps. 

Rul'ing-ina-chine'.  An  arrantrtMnent  for  ruling 
sheets  of  paper  for  blanks  or  for  writing. 

Tlie  Muiplest  ruling-mnehine,  perliaps,  is  a  pen 
and  straiglit-edge.  A  cylindrical  ruler  with  a  guide 
for  the  ruling-pen  is  a  common  device. 

In  ruling  paper  with  farnf.  lines  for  writing,  the 
sheets  are  passed  singly  under  a  series  of  ruling-]ieiis, 
ari-anged  at  proper  distances  apart  to  give  the  lines. 

The  pen  is  a  bent  strip  of  thin  sheet-metal,  form- 
ing a  trough,  downjjOnch  the  ink  or  dye  runs  from 
a  bit  of  cloth  or  sponge,  which  is  saturatetl  witli  the 
fluid.  Two  or  more  coloi-s  may  be  ruled  in  parallel 
lines  by  employing  a  set  of  pens  for  each  color. 

Blank-books  and  blanks  with  printed  headings  are  preferably 
ruled  of  late  years  by  the  ruling-machine,  instead  of  on  the 
letter-press,  the  rules  in  the  latter  ca-se  makiug  an  impression 
in  the  paper  which  is  liable  to  catch  the  pen. 

Perpendicular  rules  are  sometimes  drawn  from  different  points 
at  the  top  of  the  page,  when  heads  and  sub-heads  are  printed  on 
the  paper.  This  is  accomplished  in  a  ruling  machine  by  raiding 
some  of  the  pens  until  the  sheet  has  passed  to  the  point  from 
which  the  lines  are  drawn,  when  the  pens  are  lowered  to  the 
paper.  This  is  accomplished  by  hand,  or  by  a  cam  movement 
operating  a  striker. 

All  the  pens  are  lifted  at  once  at  the  foot  of  the  sheet,  gen- 
erally by  a  cam  mechanism. 

Blanks  and  blank-books  are  generally  printed  before  ruling. 

The  ruling  of  note  and  letter  paper  on  three  pages  is  accom- 
plished by  a  cam  nmvemcnt  which  raises  the  pens  when  half- 
way across  the  outside  of  the  sheet.  The  expense  of  ruling  on 
three  pages  is  therefore  greater  than  where  the  paper  is  ruled 
entirely  across. 

Compound  lines,  as  the  heavy  lines  in  account-books,  when 
of  two  colors,  are  ruled  by  pens  of  different  length,  one  pea 
extending  forward  on  the  machine  beyond  its  neighbors.  The 
lines  are  thus  brought  close  together  without  crowding  the  pens, 
and  the  dye  first  run  upon  the  paper  has  an  instant  of  time  to 
sft  before  the  second  color  is  reached. 

Zigzag,  wavy,  and  cross  lines  are  ruled  on  bank-notes,  checks, 
etc.,  by  giving  the  papera  double  motion  while  under  the  pens. 
Very  neat  designs  and  tints  are  sometimes  secure»i  in  this  way. 

In  Hickock's  machine,  the  sheets  from  tlie  feel-table  are  re- 
ceived by  the  roller  a  and  carried,  by  an  endle.>*s  belt  and  cords, 
beneath  the  row  of  pens  6,  from  which  they  arc  conveyed  by 
the  cords  c  to  the  other  end  of  the  machine,  and  after  passing 


RULING-MACHINE. 


2002 


•RULING-PEN. 


around  the  roller  c',  travel  upon  the  cords  il  to  #,  where  they 
are  tnuist'LTred  to  the  eonls  /,  by  which  t.n.'y  are  conducted  tu 
the  diiiivt'ry -board  a,  having;  tlirii-e  traver.-^ed  the  whole  leugth 
of  the  muchiue.     Thw  is  Uouu  iu  order  to  dry  tue  iuk. 


The  pen-holder  for  ruling-machines  (Fig.  4500)  consists  of  an 
arm  a  ?erured  to  the  rulev-bar  in  such  <i,  way  that  the  distance 
between  tlie  hold<'r,s  coni[>i)»iiig  the  set  may  be  varied.  The  other 
end  haa  a  pair  uf  jaws,  between  whieh  a  double  pen  6  is  secured 


Fig.  4499. 


H'tckock's  Ruling-Machine. 


by  a  set-screw.    Above,  and  hinged  to  the  arm  a,  is  a  second  sUd- 
ing-holder  c,  which  may  be  held  fast  by  the  set-screw  d.     This 

Fig.  4500. 


Ruling- Machine  Pen. 

receives  a  single  pen  e.    The  distance  between  the  pi'ns  6  e  is 
varied  by  means  of  a  set-screw/. 

2.  (Enffrdvimf.)  Tin- invention  of  Wilson  Lowry. 
This  consists  of  a  carriage  traveling  in  a  groove  or 
on  a  bar,  and  carrying  a  diatnonil-pointed  stylus, 
which  makes  a  line  through  the  ffromtd  covering  the 
plate.  The  line  bring  drawn,  a  thumb-piece"  lifts 
the  stylu.s,  and  the  carriage  is  retractcHl.  Then,  by 
a  lever  arrangement,  the  oairiage  track  is  shifted 
laterally  the  distance  between  two  lines.  This  dis- 
tance  is  regulated  acconling  to  requirements  for  wide 
or  narrow  ruling,  and  when  set,  the  distance  is  pre- 
served until  the  job  is  finished,  unless  by  a  grailual 
inci-ease  or  <Iecrease  in  the  sweeji  of  the  dikance-Ievrr, 
the  nding  is  grailually  luatle  more  or  less  open.  In 
line  engraving,  tlie  .sky  antl  still  water  are  usually 
ruled  in  by  the  machine.  In  the  commoner  class  of 
line  engravings  it  is  also  much  usi-d  for  throwing  an 
even  tint,  either  light  or  dark,  over  an  object.  It 
is  considered  by  the  profession  to  be  unworthy  of  the 
artist,  as  cheapening  tin;  jirocess  and  degrading 
the  purity  of  the  art.  Tlie  ell'ect  of  ruling  in  tliesy 
latter  cases  gives  a  smooth  nuv/otint  eflert,  is  easily 
accomplished,  and  is  pleasing  to  those  who  do  not 
care  for  the  conventionalities  of  the  ait. 

Rul'ing-pen.    (Vrawing.)    A  pen  used  for  draw- 


ing lines  of  equable  thicknes.s.  For  this  purpose, 
the  nibs  or  the  ink-channels,  as  the  case  may  be,  are 
adjusted  for  a  given  width  of  line,  in-espective  of 
pressure  ;  in  this  respect  dilfering  from  the  writing- 
pen,  which  gives  a  line  of  varying  tliickness,  accord- 
ing to  pressure. 

Ruling-pens  are  for  hand  or  machine.  The  ordinary  rnl- 
jng-pen  a  has  a  pair  of  steel  birides  attached  to  tiie  end  of  a 
holder  and  having  even,  sliarp,  elliptical  ends,  which  may  be 
regulated  as  to  relative  distance,  nccording  to  the  width  of  the 
line  required.  The  pellicle  of  ink  is  contained  between  the 
blades.  A  second  form 

of  ruling-pei'ft wasin-  Fig.  4501. 

troduccd  from  France 
perhaps  forty  years 
since.  The  instru- 
ment has  a  pair  of 
jaws  which  shut  per- 
fectly together,  in- 
closing an  ink  reser- 
voir. At  tlie  tip  of 
the  pen  i-;  a  small 
aperture,  nut  of  which 
the  ink  flows. 

Christie's  ruling- 
pen  f  has  a  triangular 
arrangement  of  con- 
verging points,  which 
hold  a  drop  of  ink  ; 
the  small  triangular 
hole  between  the 
need  le-poi  n  ts  forma 
the  ink-duct. 

Sucli  pens  are  com- 
mo'ily  made  of  glass 
of  late  years, and  are 
hawked  about  the 
streets. 

The  ruling-pen  for 
machines,  by  which 
letter  and  account- 
book  pajier  are  ruled, 
is  miide  by  doubling 
a  piece  of  tliin  sheet- 
bnuss,  forming  a  small  trough 
trough  i.s  cut  obliquely,  so  fhiit  it  rests  on  the  paper,  —  the  width 
of  the  line  de|)ending  on  tlie  width  of  the  pen;  the  depth  of 
color  partly  on  the  composition  of  the  ink,  and  partly  on  the 
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ispeed  of  the  tool  over  the  paper  or  of  the  paper  under  the  tool, 
the  latter  being  usual  in  rulinfr-machines 

The  ink  is  furnished  by  a  wetted  strip  of  flaupel,  which  is  laid 
above  the  gans;  of  pens.  (See  Ruling-mvchixe.)  The  muMC- 
pen  is  similarly  constructed.     See  .Music-pen. 

Rum'ble.  1.  A  rotating  cyliiuler  or  bo.x  in  wliiuh 
artii;les  are  placed  to  be  fjiound,  cleaned,  or  [lolislieil 
by  mutual  attrition.  Grinding  or  polishing  material 
or  merely  .sawdust  or  bran  may  lie  added,  according 
to  the  need  of  the  subject.  Chains  are  cleaned  oC 
rust,  castings  of  sand  and  scale.  Small  articles  are 
polished  by  means  of  the  rumble. 

The  machine  is  extensively  u.sed  in  various  trades,  sometimes 
being  called  a  lumhUui^-boxoT  a  shakim^-inaclnn^.    It  is  used. — 

For  polishing  needles,  plus,  and  steel-peua  with  sawdust  aud 
bran. 

For  polishing  bone  buttons  with  sand. 

For  polishing  lead-shot  with  graphite. 

For  .scouring  small  castings  to  remove  the  sand  coat. 

For  brightening  tacks  in  water  before  tinning. 

For  cleaning  the  rust  off  cannon-balls. 

For  drying  coin  blanks,  etc.,  in  .sawdust. 

For  dissolving  gums  in  spirits  of  wine  for  making  lacquers 
and  varnishes. 

2.  {Fchic/e.)  An  elevated  .seat  behind  the  body 
of  a  carriage. 

Rum'bo-w-line.  (IfauCical.)  Condemned  can- 
vas, rope,  etc.    ■ 

Rum'swiz-zle.  An  Irish  fabric  made  of  niidyed 
foreign  wool. 

Run.  1.  {Miiiin/j.)  The  direction  or  had  of  a 
vein  of  ore,  or  a  seam  or  stratum  of  other  mineral, 
as  of  coal  or  marble. 

2.  {Founding.)  A  mold  is  said  to  run  if  the  metal 
makes  its  way  along  the  parting,  or  in  any  other 
way  appears  on  the  outside  edges  of  the  llask.  It  is 
avoided  by  weighting  the  llask. 

3.  A  plank  laid  down  to  support  rollers  in  moving 
buildings  and  otlier  heavy  objects.  Also  as  a  ti'ack 
for  wheelbarrows. 

4.  {Nautical.)  a.  The  aftermost  part  of  a  ship's 
bottom,  which  becomes  gradually  narrower  from  the 
floor-timbers  to  the  stern-post. 

b.  The  course  or  distance  sailed  by  a  vessel. 

c.  To  run  out  a  tcarp,  hawser,  or  cibfe  is  to  carry 
out  its  end  to  an)'  object,  for  the  purpose  of  moor- 
ing, warping,  etc. 

To  run  out  the  guns.  To  force  their  muzzles  out 
of  the  port  by  means  of  the  side  tackles. 

To  undcrrun  a  cable  or  haw.ser.  To  pass  along  it 
in  a  boat,  the  cable  being  lifted  from  the  bottom  at 
the  bow  of  the  boat  and  passed  out  over  the  stern  as 
she  proceeds,  in  order  to  e.vamine  it  or  for  the  pur- 
pose of  weighing  the  anchor. 

To  let  run  a  rope.     To  unloo.se  it. 

Ruu'dle.  1.  The  step  or  round  of  a  ladder.  A 
rung. 

2.  {NauticnI.)     The  drum  of  a  capstan. 

3.  One  of  the  bars  in  a  L.\ntern-wheel  (which 
see). 

Rung.  1.  The  round  stick  forming  a  .step  of  a 
ladder. 

2.  Tlie  spoke  of  a  wallower  or  /rtJi^crH-wheel,  or 
one  of  the  radial  handles  projecting  from  the  rim  of 
a  steering-wheel. 

3.  (SlUpbuilding.)  A  floor  or  ground  timber  of  a 
ship's  frame.  The  spaces  l)etween  the  rungs  are  spir- 
kets. 

i.  One  of  the  bars  of  a  windmill  sail. 

Rung-head.  (Shipwrighting.)  The  upper  end 
of  a  slii|i's  tloor-timher. 

Run'ner.  1.  (Milling.)  The  revolving  mill- 
stone of  a  grinding-niill.  It  is  usOally  the  upper 
stone,  but  not  always.  Sometimes  both  stones  (F, 
Plate  XXII.)  are  driven,  and  thus  become  the  upper 
and  lower  runner,  respectively.  See  Grixdi.ng- 
MILL. 


2.  (.Sadd/i'ri/.)  A  loop,  usuitlly  of  metal,  used  in 
harness-making  to  recei\'e  a  running  sti'ap  or  I'eiii. 
Tile  gag-rein  passes  through  rnniiers  suspended  from 
the  throat-latch  on  each  side  of  the  throat. 

3.  (Vcliitlc.)  The  curved  pieces  of  a  sled  or  sleigh 
which  run  or  .slide- upon  the  ground  and  sujiport 
the  bed.  The  best  are  made  from  a  natural  liend  or 
crook,  and  best  of  all  is  to  dig  up  a  tree  and  use  the 
natural  bend  where  the  bole  of  a  tree  Sjireads  out  to 
form  a  root.  Tliis  portion  is  very  tough,  and  holds 
the  roller  well  without  splitting.  (See  Si.Kii; 
Sleigh.)  In  factories,  where  the  same  amonnt  of 
care  in  selec'tion  cannot  be  (exercised,  runners  are 
made  of  bent  stulf.  Farmers  pri-fei-  a  natural  crook. 
The  material  depends  on  the  part  of  the  country. 
In  Ohio, blue-ash  is  admired,  oak  is  much  used.    Ked 

Fig.  4502. 
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beech  is  lasting,  and  wears  very  smooth,  c.  Fig.  4502, 
shows  a  runner  attached  to  a  wheel  to  be  used,  when 
permitted  by  the  condition  of  the  roads,  for 
sleighing. 

4.  (Founding.)  Specifically,  the  horizontal  chan- 
nel—  one  or  more  —  cut  in  the  sand  fium  the  bot- 
tom of  the  gate  to  the  space  left  by  the  removal  of 
the  pattern,  and  through  which  the  metal  runs. 
This  term  is,  however,  constantly  used  as  a  synonym 
for  gale  or  git. 

5.  (Nuntical.)  A  thick  rope  (d,  Fig.  4.502)  rove 
through  a  single  block,  a  hook  attached  to  one  end 
and  the  other  passed  avouml  one  of  the  tackle-Mocks. 

It  may  be  applied  by  attaching  the  hook  of  the 
runner  and  also  the  hook  of  the  lower  tackle-block 
to  the  body  to  be  moved  ;  or  tlie  lower  may  consti- 
tute a  standing  block  bv  being  hookeil  to  an  eye- 
bolt. 

A  whip  and  runner  has  a  single  block  only,  at- 
tached to  the  fall  of  the  runner.     See  Tackle. 

(i.   (Optics.)     A  convex  tool  («,  Fig.  4503)  of  cast- 
iron  on  which  lenses 
are    su]iported   while  Fig.  4503. 

grinding  in  the  shell 
b.  The  shell  is  of 
ca.st-iron,  and  is  cast  , 
upon  a  mold  made 
from  a  wooden  pat- 
tern. The  pcdtern  is  Runner. 
shaped  on  the  lathe 

to  correspond  to  a  templet.  The  templet  is  a  piece  of 
sheet-bra.ss  or  glass,  whose  edge  is  curved  to  the 
radius  required.  This  is  the  backward  way  of  .slat- 
ing it,  hut  is  consecutive,  starting  from  the  shell. 

7.  (Slonc-u-orking.)  The  upper,  moving  slab 
(Fig.  4503)  in  the  proce.ss  of  grinding  and  polishing 
stone.  The  ujiper  may  be  a  smaller  piece  of  marble 
or  stone,  which  is  ground  or  jiolished,  as  the  ca.se 
may  be,  while  it  ell'ects  the  same  upon  the  lower  (i). 
The  upper  is  generally  the  harder  quality. 
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Ill  .some  ca.ses,  the  nmner  is  of  iron,  with  a  raised 
rim  anuuul  Uie  upper  siirlaee  to  I'unii  a  tray  wliieh 
liolcls  tlie  sand  and  water.  The  liottom  of  the  tniy 
is  perlorateil  and  allows  the  al>radant  to  pass  tlirim<;li, 
keeping  a  constant  supply  of  sand  and  water  to  the 
{grinding  surfaces. 

In  each  case,  sand  or  other  powder  is  the  cutting 
material. 

The  runner  is  sometimes  termed  the  rubber,  for 
olivious  re:usons,  and  is  nnjved  by  means  of  a  long 
liamlle  secured  to  it  in  the  manner  indicated. 

8.  {IFcll-borinij.)  A  loop-shaped  piece  for  taking 
hold  of  the  lopit  or  top-piece  of  the  tiaiu  of  boring- 
rods. 

9.  The  slider  of  an  umbrella  to  which  the  spread- 
ers are  iiivotcd. 

Run'ner-ball.  (Ganpowdrr.)  A  wooden  disk 
wliich  crushes  tie-  mill-cake  through  the  meshes  of 
the  sii'\'es  in  granulating  gunpowder. 

Run'ner-stick.  {Foandiinj.)  A  cylindrical  or 
slightly  conic.d  piece  of  wood,  which  acts  as  a  [lat- 
teru  to  form  the  n[iright  part  of  the  gate.  Its  point 
is  stuck  in  the  sand  of  the  lower  nioldiug-l)o.\  ami 
the  sand  of  the  top  part  rammed  around  it.  It  is 
withdrawn  belVire  lifting  the  latter. 

Run'ner-tack'le.  [Xdiitiail.)  A  lufl-tackle 
ajiplicd  to  tlic  nuiniiig  end  of  a  rope  passed  through 
a  movable  pillow.      See  Kitn'NKH. 

Run'niug-block.  (XiinlicuJ.)  A  hooked  block 
which  moves  as  the  fall  is  hauled  upon.  In  contra- 
distinction to  that  block  of  a  tackle  which  is  hookecl 
to  a  stationary  object,  anil  is  called  the  slandimj- 
block. 

Run'niiig-bo'w'liue  Knot.  (Xauficn!.)  The 
end  is  taken  round  tie-  standing  part  and  made  into 
a  bowline  arounil  its  own  part. 

Ruu'niug-bud'dle.     (Minini/.)    See  BuDTiLK. 

Rvm'ning-gear.  (/'eAi'c/c.)  The  entire  |)ortiou 
of  the  vehicle  below'  tlie  bed  or  body.  Specifically, 
the  wheels,  axles,  perch  (if  any),  hounds,  bolsters, 
and  tongue. 

Run'niiig-hand.  (Pi-intin'j.)  A  font  of  typi' in 
imitation  of  running-hand. 
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Run'ning-knot.    .See  Knot. 

Run'uiug-off.  {Foaiidiiifi.)  Opening  the  tap- 
hole  of  a  blast-l'iiniace  to  allow  the  metal  to  ilow 
into  the  channels  and  thence  to  the  molds. 

Run'ning-part  (XauUval.)  The  hauling  part 
or  ./if//  of  a  tai-kle  ;  as  distinguished  from  the 
standing  part.     .See  Tackle. 

Running-reiu.  (.Uciwgr.)  A  driving-rein  which 
runs  over  inillcys  on  the  headstall  to  increase  its 
freedom  of  motion.  It  freiiueiitly  jiasses  over  sheavi's 
on  the  bit  and  ri'turns  n|)  the  cheek,  so  ,is  to  piUl 
tlie  bit  up  into  the  angle  of  the  month.  See  the  fol- 
lowing patents  :  — 
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Run'ning-rig'ging.    (Xuulkal.)     Ropes  for  ar- 
ranging the  yards  and  sails,  as  — 
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Inhauls. 

Outhauls. 

Brails. 

l^A'ech-lines. 

Slab-lines. 

Tripiiiiig-lines. 

Heet'-tackle. 

Tves. 

"Vangs,  etc. 


respec- 


See  RiRGIN'C  ;  also  the  above  under  their 
five  heads. 

The  term  is  in  contradistinction  to  standing-rig- 
'jwa,  which  includes  stays,  shrouds,  etc. 

Ruu'ning-ti'tle.  (Printiini.)  A  line  at  the 
head  of  a  page  indicating  the  subject.  Head- 
/in,: 

Run  of  Stones.  A  pair  of  mill-stones  in  work- 
ing order.     Sec  (.ii;i.\niNG-MiLL. 

Run  Through.  (^Founding.)  A  inold  is  said  to 
be  run  /hruinjh  when  a  quantity  of  metal  is  made  to 
enter  at  one  gate  and  out  at  another,  to  remove  sul- 
lage,  air,  etc.,  and  make  the  casting  solid.  Also 
called  Flowing. 

Run-up.  (Bookbinding.)  A  fillet-mark  which 
runs  from  head  to  tail  on  the  back,  without  mitering 
with  the  horizcuital  cross  fillets  on  the  (lanels. 

Ru'pert's  Drop.  A  tear-shaped  drop  of  unan- 
nealed  glass.  On  breaking  a  piece  from  the  point 
or  tail  the  whole  drojis  to  pieces.  This  philosophi- 
cal toy  was  first  brought  into  notice,  perliaps  invent- 
ed, by  Prince  Rupert,  neplifw  of  Cliarles  1.  of  Eng- 
land. 

"  Mr.  Peter  did  show  us  the  experiment  of  the  rliTmicall 
gla.sses,  which  bn-ak  all  to  dust  by  breaking  off  a  little  small 
end  ;  which  is  a  great  mystery  to  me."  —  PtPYS,  1662. 


Rup'tur-ing-for'ceps, 

ment  used  in  ruptur- 
ingthe  prepuce  in  eases 
of  ]>himosi.s.  It  is  in- 
troduced between  the 
glans  and  the  prepuce, 
distending  the  latter 
to  rupture  or  forming 
a  director  for  the  bis- 
lovrtf. 

Ru'ral   Lock. 
{Lock.'im  itliing.)     A 
cheap  kind   of  lock   with  a 
4505,  A'  is  tl     "       "      ■ 


(Surgical.)    An  iiistru- 


Hutchinson\^  Fnrreps  ftrr  RuptuT' 
iyig  lite  Prepttve. 


wooden  case.  In  Fig. 
key  having  studs  which  lift  the  spring 
tumblers  ff  IF  out  of  the  notches  i  i  in  the  spring- 
bolt  C.  The  spring-tninbler  F  is  raised  from  the 
notch  d  when  used  as  a  latch. 

The  illustration  shows  a  late  invention,  agreeing 
in  all  substantial  respects  with  the  locks  of  Egypt, 
3,500  years  ago,  ami  those  of  Syria,  yet  used.  See 
./,  Fig.  -.29,80.  page  l:!:?9. 

Rush-light.  A  tallow  candle  with  a  rush  wick. 
Rush-lights  are  made  in  the  same  manner  as  dip- 
candles,  a  peeled  rush  being  used  for  a  wick.     One 
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Rural  Lock. 

narrow  ribbon  of  the  rind  is  left  on  the  pith  to  hokl 
it  to<xetl»er.  Tlie  rushes  thus  pivparoJ  are  bleached 
and  dried.  They  are  dipped  vertically  in  the  melt- 
ed tallow  several  times,  as  usual  with  dip-eandles. 
Fifteen  inches  of  rush-light  is  said  to  burn  about  30 
minutes.  There  are  1,600  rushes  in  a  iiound,  and 
it  takes  6  pounds  of  fat  to  dip  them  ;  the  cost  is 
tlius  very  low.     So  says  Gilbert  White. 

Rus'set.  (LcoMf^r-y/i^.na/acttire.)  The  condition 
of  leather  when  it  is  finished,  excepting  the  opera- 
tions of  coloring  and  polishing  the  surface,  either 
the  ^flcsk  or  gmia^  as  the  case  may  be,  according  to 
the  purpose  for  which  the  skin  is  intended.  Tliis  is 
called  ricssct-Jlmshy  and  in  this  comlition  leather 
is  stored  to  be  completed  iu//i>  leather,  that  is,  nn- 
colored,  b^aek  on  t)ie  ficsh  or  black  on  the  grain,  for 
harne-;s,  boots  or  shoes,  or  for  other  purposes. 

Rus'sia-duck.  {Fabric.)  Fine  white  linen  can- 
vas. 

Rus'sia-leath'er.  Rmsia-Ieatlier^  also  known  as 
juofcii,  has  a  peculiar  faculty  for  resisting  moisture 
and  the  ravages  of  insects.  As  its  name  indicates, 
it  was  originally  made  in  Russia,  all  kinds  of  hide.^ 
being  employed,  but  it  is  now  made  in  Paris,  where 
only  goat  and  sheep  skins  are  employed  for  the  pur- 
pose. 

The  foHowin?  is  a  summary  of  the  Rils=i  vn  process  :  — 

1.  The  dried  skios  are  softeaeil  hy  steeping  in  water  for  from 
5  to  12  days,  accordiog  to  temper. it ure. 

2.  Unhaircd  by  a  lime  bith,  S  feet  in  diameter,  "i  feet  deep, 
and  coutaiaing  1S5  pounds  of  slaked  lime. 

3.  When  the  hairslip^,  the epiderniisis  scraped  off  on  the  beam. 
4    The  tiesh  side  is  cleanel  by  a  fieshing-knife. 

5-  Steeping  and  beating  to  remove  the  lime. 
*     6.    The   remninder  of  the   lime   neutralized   and   the   hides 
swelled  in  a  vat  containing  a  fermentei  menstruum  of  rye-meal, 
1,100  pounds;  oatmeal,  ^rdO  pounds;  salt,  G  pounds.     Leaven 
to  ferment. 

The  acetic  acid  developed  raises  the  hi  Je  and  counteractsi  the 
lime.  An  infusion  of  white  gentian  for  21  hours  is  sometimes 
used  to  geLrid  of  the  alkali. 

7.  The  skins  are  steeped  in  an  infusion  of  willow-bark. 

8-  The  skins  are  phicel  in  a  pit,  interstntified  with  layers  of 
willow-bark  and  subjected  to  the  pressure  of  planks  and  stones 
for  from  1-5  to  28  days,  the  steep  of  the  former  process  being 
emploved. 

9.  The  skins  are  drawn,  fresh  hark  and  solution  being  em- 
ployed, and  the  skins  packed  into  the  pit,  as  before. 

This  is  repeatej  till  from  3  to  6  such  changes  have  been 
ina<ie,  according  to  the  thickness  of  the  skin. 

10  The  ttnuej  skins  are  ^nftened  by  maceration  in  a  paste 
of  oatmeal,  130  pounds;  salt,  y  pounds:  warm  water. 

This  (luantity  serves  for  1.50  skins. 

11.  The  leather  is  cleaned  and  drained. 

12.  The  leather  is  curried  .  a  mixture  of  seal-calf  oil  2, 
birch-bark  oil  1,  being  employed,  anj  carefully  spread  on  to  the 
extent  of  9  ounces  of  oil  to  a  skin 

13-  The  skins  are  stretched  upon  cords  in  an  open  shed  and 
dried. 
The  French  plan  is  as  follows :  — 
1.  Unhairing  by  a  weak  steep  of  lime  and  potassa. 
2    Scraping  on  the  beam. 

3.  Ri'ising  and  fulling. 

4.  Wxshin:::  in  hot  water 

5.  Steeping  8  da-s  in  a  farinaceon.s  fermenting  liquor. 

6.  W;ished,  and  scraped  with  a  fjesliing-knif^. 

7.  Inimc '■sod  43  hours  in  a  paste  of  rye  Hour,  fermented,  and 
then  diluted. 

8.  15  days'  steeping  in  a  similar  steep. 

9.  Washed  previous  to  tanning. 


10.  Steeped  for  from  7  to  14  days  in  a  warm  infusion  of 
willow-bark 

The  skins  are  handled  twice  a  day,  and  pressed  for  an  hour 
each  time 

11.  Drawn  and  dried. 

12.  Curried,  a.  Treated  with  fish-oil;  the  bide  being  sheaved 
to  equalize  it,  stretched  and  ponuneled  to  j-upple  it. 

b.  Grained  by  weighted  rollers,  whose  surfaces  have  raised 
parallel  and  intersecting  threads,  so  disposed  as  to  give  the  de- 
sired patteru- 

c.  Treated  with  oil  of  birch  on  the  flesh  side. 

13.  Colored      Pommeled,  slicked,  and  hard  brushed. 

The  red  color  is  given  by  alum  and  a  decoction  of  Bmzil  and 
sandal  woods;  the  biark  by  a  .solution  of  sulphate  of  iron  and 
sandal-wood.  It  is  evident  that  the  sandal-wood  has  something 
to  do  with  the  ixK:uliar  fragrance. 

Rus'sia-mat'ting.  flatting  manufactured  iu 
Russia  from  the  inner  bark  of  the  linden  {Tilia 
Earopaa).  This  matting  is  much  used  for  jtacking, 
and  the  bast  of  which  it  is  composed  is  used  for  tying 
up  plants. 

Kus'sia  Sheet-i'ron.  Sheet-iron  made  in  Rus- 
sia, and  having  a  smooth,  glo.'^sy  surface  of  a  purplish 
color,  sometimes  mottled.  The  process  has  been 
long  supposed  to  be  a  secret,  or  it  has  been  sup- 
posed that  certain  secret  com]>ositions  are  used. 
There  may  be  some  truth  in  this,  and  it  does  not 
a]ipear  that  all  the  manufactones  follow  exactly  the 
same  order  of  treatment.  The  process  lias  been  ob- 
.served  by  many  travelers,  among  whom  nisy  be  cited 
Punipelly.  One  authority  states  that  the  metal  is 
not  subjected  to  any  secret  process,  but  that  the 
iron  is,  in  the  lir&t  i>lace,  a  very  ptn-e  article,  ren- 
dered exceedingly  toutih  and  flexible  by  refining  and 
anne;iling.  Its  peculiar  surface  is  a  rombineil  sili- 
cate and  oxide  of  iron,  produced  by  ]^assing  the  liot 
sheet,  moistened  with  a  solution  of  wood  ashes, 
between  poli.shed  steel  roUei-s. 

Most  of  the  attempts  to  imitate  the  Rnssia  sheet- 
iron  have  been  to  give  it  a  surface  of  carbuiet  of  iron. 

Probably  the  mo.st  reliable  descrij'tion  accessible 
is  that  given  by  Captain  Jleshtcberkin,  a  Russian 
mining-engineer  conversant  with  the  manufacture, 
to  Dr.  Percy. 

According  to  this  officer,  the  manufacture  is  pnn- 
<ipally  contined  to  the  eastern  or  Asiatic  side  of  the 
Ural  ilountains. 


Charcoal  iron  from  magnetic  ore.  carbonate,  or  red  and  brown 
hematite,  and  refined  iu  the  cbarrnal  finery  or  the  puddling- 
furnace,  is  employed.  It  should  be  mtber  crystalline  than 
i  fibrous,  and  contain  snffident  carlion  to  render  it  somewhat 
"  steely."'  The  puddle-b:ills  are  rolled  into  bars  5  inches  wide 
by  i  inch  thick.  Either  one  or  two  pairs  of  rolls,  making  not 
less  than  TiO  revolutions  per  minute,  are  eniplo\ed. 

The  sheets  ore  extended  under  a  trip-hammer  {n.  Fig-  4507) 
having  a  wrought-iron  head  faced  willi  fte<fl.  and  «iighing 
about  60  poods  (2,160  pounds) ;  the  anvil  is  of  white  cast-iron  ; 
both  should  be  quite  hard.  Another  trip-hiuiinier  (6),  having  a 
broaJcr  face,  weighing  40  to  50  poods  (1,4-iO  to  I,8C0  pourdsl, 
attached  to  a  kver  fulcrunied  more  nearly  at  the  center  than 
the  first,  is  employed  in  polisliing. 

The  reheating  furnace  is  shown  in  rection  ate  and  in  plan  atrf. 
The  fireplace  e  extends  under  the  bed  of  the  rehcating-chauiber/ 
from  end  to  end,  and  thepi>eous  pi  oiluct.s  of  combustion  are  car- 
ried into  the  chamber  through  five  equal  openings^  on  each  side, 
and  are  finally  carried  off  by  the  chimney  /(.  t  are  the  grate- 
bars,  and  Ic  i-thc  doors  of  the  fireplace  and  ash-pit.  /  is  the 
charging-door.  This  and  the  other  doors  are  made  as  tight  as 
possible,  in  order  to  prevent  access  of  air  to  the  plates  being 
heated.  Wood  is  the  fuel  used,  and  some  of  this  nl.^o  sur- 
rounds the  pile  in  the  reheating-*  hamber.  The  puddle-bars  are 
cut  into  strips  29  inches  in  length,  which  are  then  heated  to 
redne.ss  and  cross-rolled  some  12  or  14  times,  until  they  are 
about  29  inches  square.  The  sheets  thus  produced  are  then 
cleansed  with  a  wet  broom,  arranged  in  packets  of  three,  and 
pa-sed  through  the  roils  about  ten  times,  powdered  char- 
coal having  been  previously  sprinkled  in  between  them,  and 
afterward  sheared  to  the  dimensions  of  28  ■  56  inches.  Each 
.';he.-t  is  then  brushed  all  over  with  a  mixture  of  birch-charcoal 
[(owder  and  water.  From  70  to  10(1  sheets  are  made  up  into  a 
packet  wi,  which  is  bound  with  %v:iste  sheets  and  slowly  heated 
for  o  or  6  hours  in  the  furnace,  surrounded  by  logs  of  wood,  in 
order  to  consume  any  free  oxygen  present.  The  pile  is  then 
removed  from  the  furnace  aud  placed  under  the  first  hammer, 
being  manipulated  so  that  the  blows  fall  upon  it  in  successive 
rows" from  end  to  end.     When  it  has  been  gone  over  about  six 
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times  in  this  way,  it  is  removed  and  the  sheets  arc  alternated 
with  sauK-  whieh  ure  completely  tiui.-«hed,  niitkiii<;  tip  a  juicket 
of  from  l4i)  to '3HJ  sheets  ;  these  are  suhjeetud  to  tue  action  of  the 
second  hammer,  under  which  they  are  parsed  twice  in  a  similar 


Fig.  4506, 


^ 


Russia  Sheet-Iron  {H'tmriurs  and 
furnace!') 


manner,  which  com- 
pletes the  smoothing 
process. 

After  the  second 
hammering,  the 

p:icket  is  opened, 
the  surface  of  each 
sheet  is  again 
cleaned  with  a  wet 
broom,  and  it  is  set 
in  a  Vertical  rack  to 
cool ;  it  is  then 
sheared  to  the  di- 
mensions of  28  X  5i5 
inches 

Prnfessor  Punipel- 
ly.who  witnes-ed  the 
proress  eniployeii  in 
the  works  at  Nijoi 
Tagilsk,  attributes 
thesuperioriby  of  the 
Russian  product  in 
great  part  to  the 
cleanliness  observed 
and  the  skill  and 
carefuhiess  of  the 
workmen.  lie  stages 
that  when  thin 
sheets  are  required, 


the  rolling  is  repeated  a  third  time  in  packages  of  four  or  si.K. 
The  spotted  sheets  are  separated  into  two  inferior  classes,  and 
their  diminution  in  value  is  deiluct«j  from  the  workmen's  pay. 

The  fire-proof  bricks  used  in  lining  the  furnace  are  made  of  a 
fine  quartz  sand,  merely  sprinkled  with  lime-water  before  being 
molded  and  burned. 

By  another  account,  the  rollers  used  are  not  formed  in  a 
lathe,  hut  ca.-*t  at  once  of  the  requisite  smootlines:*  and  regular- 
ity in  mold<  rubbed  over  with  graphite  While  the  plates  are 
being  rolled,  the  edges  arc  kept  free  from  gaps  by  paring  them 
with  large  shears.  They  are  then  placed  in  picks  of  from  10  to 
20  on  a  moving  bench,  which  pLisse-s  them  to  and  fro  under  a 
hammer  of  40  poods'  weight ;  both  sides  are  alternately  exposed 
to  it^  action, and  a  man  carefully  brushes  off  the  scales  that  are 
continually  produced  on  the  surface-  The  pirings  are  mixed 
with  half  their  weight  of  charcoal  and  converted  iuto  bar-iron. 

Herbrrt  15any,  late  director  of  estates  antl  iron- 
works of  Vuiek.sa,  thus  describes  the  manuf.ieture  :  — 

The  refined  iron  is  hammered  under  the  tilt-hammer  into 
ntirrow  slab-i,  calculated  to  produce  a  sheet  of  fiui^Ued  iron, 
5S  inches  by  2S  inches,  weighing  wlieu  finished  from  6  to 
12  pounds.  These  slabs  are  put  in  the  reheiting-furnaces, 
heated  to  a  red  heat,  and  rolled  down  to  a  sheet  in  three  opera- 
tions. These  are  .subse(iuently  hammered  to  reduce  tlie  thick- 
ness and  coufer  the  glance,  k  nuuiber  of  these  sheets,  having 
been  again  heatc  1  to  a  red  heat,  have  charcoal-powder  sifted  be- 
tween them.  The  pile,  then  receiving  covering  and  a  bottom  in 
shape  of  a  sheet  of  thicker  iron,  is  placed  under  a  heavy  ham- 
mer; the  bundle,  grii.><pcd  with  tongs  by  two  men,  is  pulled 
backward  and  forward  by  the  gang,  so  that  every  part  may  he 
well  hannnered.  When  the  redness  goes  off,  they  are  finished, 
80  far  as  this  pirt  of  the  opi-ration  goes,  and  have  received  some 
of  the  glance  or  necessary  pilis  i.  Tiiey  are  then  agiiu  heat^-ii 
atid  are  rolli-d  between  cold  finished  sheets.  Thev  are  again 
h  immerc  1,  and,  after  thi-*  process,  are  finished  as  far  as  thick- 
ness and  :f!ance  are  coui-erneil. 

Thrown  down  separately  to  cool,  they  are  taken  to  the  shears 
an  1  trimmed-  Each  sheet  is  then  weighed, and  after  being  thus 
as.-iorte  1  in  wcighU,  tlu'V  an^  linallv  .-Jortcd  into  firsts,  se<'onds, 
ami  third-i,  according  to  tlieir  alanrt  and  freedom  from  Haws 
and  splits.  A  fir.-it-class  sheet  must  be  like  a  mirror,  without  a 
Bpot  in  it. 

The  general  weight  per  sheet  is  from  six  to  twelve  pound'',  the 
larger  demauti  being  from  ten  to  eleven  pounds;  but  they  are 


made  weighing  as  much  as  thirty  pounds,  and  may  then  almost 
be  called  thin  boiler-plates,  being  used  for  stoves,  etc. 

The  appearanie  of  Russia  iron  is  imparted  to  sheet*:  (No.  22 
wire  gage)  by  dipping  liiem  while  warm  in  a  mixture,  the  cnn- 
si.stency  of  moUuiscs,  of  chalk,  porcelain-clay,  and  graphite,  in 
equal  parts.  When  dried,  they  are  farther  robed  and  anin-alcd, 
and  afti-rward  dipped  in  a  pickle  of  1  part  sulphuric  acid  to  3 
water  till  free  from  scales,  then  allowed  to  remain  a  short  time 
in  a  lye  of  1  potatih  to  20  water,  filtered  ;  afterward  washed  with 
Clearwater  and  smoked  in  an  oven  heated  with  light  wood; 
the  soot  is  burned  off  !is  the  heat  increases,  and  a  carburet  is 
formed  on  the  surface  with  which  it  is  closely  combined.  The 
plates  are  now  gradually  permitted  to  cool, and  then  hammered 
or  rolled  and  tempered  in  a  tightly  closed  chamber  lined  with 
fire-brick,  when  tiiey  may  be  again  lightly  hammered  or  pjist-ed 
through  the  polishing-rolls. 

At  the  sheet-iron  works  in  Brooklyn,  an  engine  of  200  horse- 
power drives  an  automatic  steam-hammer  weighing  seven  tons. 
The  roiled  sheet  iron  is  greased  and  arranged  in  packages  of 
thirty  or  more  sheets,  liich  sheet  is  about  2J  feet  wide  and  7 
feet  long.  The  i)acks  are  then  run  into  an  oven  and  exposed  to 
heat  until  the  surface  has  attained  the  proper  degree  of  oxida- 
tion. The  packs  are  tlien  transferred  to  the  hammer,  all  the 
sheets  in  the  pjck  being  hammered  at  once.  The  anvil  is  mov- 
able, and  the  workmen  change  the  position  of  the  pack  at  each 
stroke  of  the  hammer,  so  that  every  portion  of  the  iron  will  be 
acted  upon. 

At  the  McKeesport  Iron-Works,  Wood's  process  is  used.  A 
heavy  haumter  falls  vertically  on  the  sheets  with  rapid  blows  as 
they  are  passed  over  an  anvil,  the  face  of  the  haumier  and  the 
anvil  being  pitted  with  small  indentations.  It  is  the  passage 
under  this  hanmier  that  does  the  planishing,  giving  the  even 
surface,  mottled  finish,  and  density  of  fiber  which  characterize 
the  Russian.  The  charcoal  iron  is  rolled  iuto  bars  and  cut,  the 
scale  is  removed,  after  which  it  is  rolled  into  sheets  of  diflerent 
thirkncs?es,  then  cold  rolled,  then  heated  to  a  cherry-red,  and 
pas.sed  under  the  planishing-hanmier  three  sheets  at  a  time. 

The  following  are  condensed  descriptions  of  United  StJites 
patents  for  modes  of  making  sheet-iron  similar  to  the  Riissi.in  : 

No.  2,813,  Wood,  10,  12,  1842.  Rolled  in  usual  manner,  but 
left  thicker:  oxide  removed  by  acid  ;  cleaned  and  dried  ;  coated 
with  linseed-oil;  two  such  plates  placed  between  two  otliers; 
the  pack  heated  to  a  cherry-red  and  rolled  repeatedly  till  the 
gloss  is  ohtained. 

No.  2,824,  Guilford,  22,  10,1842  Scale  removed  by  acid; 
washed  and  dried  ;  subjectt^d  to  mutual  friction  in  a  box  with 
lid  aiid  stampers;  heated  to  blue  color;  passed,  while  hot, 
thrcugli  hardened  and  polislied  rolls. 

No  ^8,048,  Wood,  15,  4, 1851.  Similar  to  No.  2.813,  but  tlie 
pack  Is  rolled  between  shield-plates  The  latter  eventually  be- 
come inside  plates,  being  scaled,  oiled,  heated,  and  rolled  as 
the  others.  Smoothed  and  glared  by  cold  rolling  between 
shield-plates. 

No.  9,075,  McCarty,  26,  6,  1852.  Plates  are  scaled  by  acid 
bath  and  zinc  in  a  lead  pan  during  efl"ervescence  ;  washed  and 
dried  ;  heated  to  cherry-red  in  a  lead  bath  ;  ridled  while  hot ; 
nifittlcd  marks  given  by  hammer-dressing  on  the  rolls. 

English  patent.  No-  14,244, 1852  The  sheets  are  rolled,  piled, 
in  fours,  and  rerolled,  trimmed,  heated,  rolled  in  packs,  heated, 
packed  (20  sheets)  with  intervening  charcoal,  hammered  with  a 
::5l)-ponnd  hammer;  unpaiked,  packed  (40  sheets)  without  , 
chiircoitl,  one  hot  and  one  cold  sheet  alternately  ;  haumiered  by 
aimO-pounil  hammer;  annealed  and  trimmed. 

No,  10,047,  McCarty,  27, 0, 1853.  Planished  rolls  to  give  mot- 
tled marks  to  the  iron  sheets. 

No  10,482,  Pomeroy,  31, 1, 1854.  Iron  plates  painted  with  a 
composition  of  graphite,  charcoal,  and  soot  or  boneblack,  diluted 
with  anything  and  put  on  with  a  brush  :  heat  and  roll 

No.  21,fiU2,  Morris.  5,  10,  18&8.  Making  a  mottled,  chilled- 
iron  roll  for  rolling  sheet-iron.  The  rolls  are  chilled,  turned, 
polished  :  dotted  with  wax  according  to  taste  ;  immersed  in  acid 
bath  to  etch  in  the  intervals ;  placed  in  a  lathe  and  rubbed  with 
emery  and  oil  to  take  off  the  sharp  edges. 

No"  21,772,  Morris,  12,  10,  IS5S.  Siicet-iron  of  carefully  Fe- 
lected  and  prepared  metal  is  passed  between  mottled  rollers  (ns 
above),  plai  ed  in  a  mutfle,  heated  to  redness  in  a  furnace  ;  made 
into  a  pack  of  ten,  with  intervening  charcoal ;  the  pack  placed 
on  an  anvil,  which  is  made  to  travel  to  and  fro  beneath  a  gang 
of  hammers;  reheated;  rehammered;  annealed. 

No.  21,817,  Chandler,  19,  10,  1858.  Sheets  are  rubbed  with 
or  dipped  into  a  paste  of  clay  or  peat,  and  metallic  oxides; 
rolled,  cleaned,  made  into  a  pack,  and  rerolled. 

No  31 ,184,  Morris,  22, 1, 1861.  Rolled  sheets  are  coated  with 
oil,  boxeil.  placed  in  a  muffle,  and  heated  to  OOll*^  Fah,  ;  ham- 
mered in  tlie  pack  to  combine  the  carbonized  tcale  and  form  a 
carbureted  surface. 

No.  32  341,  Wood,  14,  5,  1861.  Rolled  sheets  are  annealed  at 
a  dull  white  heat;  cooled;  rolled  between  corrugated  roils  to 
break  scale,  then  between  plain  rolls;  no  acids;  coat  surface 
with  oil  and  graphite;  heat  to  bright  red;  roll  in  packs;  rol.s 
covered  with  oil  and  graphite 

No  3;J,341,  Wood,  3,  9,  ISJl.  Rolled  plates  are  warmed  and 
di[»ped  in  a  bath  of  water,  chalk,  poreclain-clay,  and  graphite; 
withdrawn  and  dried;  pack  of  ten  plate-*  heated  to  bright  red 
and  rolled  :  acid  bath  to  remove  scale  ;  alkaline  bath  to  develop 
color ;  water  bath ;  dried  ;  heated  in  a  smoky  oven  to  cover  sur- 
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face  with  carbon  deposit,  which  becomes  embodied  in  the  iron  ;  I 
cooled;  planished  or  rolled;   tempered. 

No  33,214.  Kiess,  3,  9,  IS.Jl     Rolled  plates  are  dipped  in  a  J 
bath  of  chalk,   porcelaiun-lay,  and  grapaite;    dried,  packed, 
heated,  rolled,  and  annealed. 

No.  3:i,S44,MiDiniel  and  Harvey, 3,12, 1861.  Vacnum  press- 
ure in  t.ie  removal  of  acid  hquor,  and  subsequent  alkaline 
treatment. 

No.  31,294,  Dixon,  4,  2,  1862.     Rolled  plates  scaled  by  acid 
bath;  washei  with  adaesive,  or  rye-water ;  swabbed  at  less  than 
a  red  heat  with  an  enamel  composition :  kept  at  that  heat  for  ] 
ten  hours  in  an  oven ;  sheets  placed  in  an  annealing-bo.t  with  I 
interposed  charcoal-dust,  and  heated  ;  rolled  in  p.icks  and  an-  j 
nealed. 

No  46,974,  Pratt,  14,  2, 18155.  Sheet-metal  immer-ed  in  acid 
bath  at  a  prescribed  heat ;  removed,  scrubbed,  and  inunersed 
in  alkaline  bath ;  brushed  with  rotary  brushes  while  wet ; 
heated  to  dryness;  immersed  in  oil  bath  at  100^  to  l.jU^  Fah. ; 
dripped,  and  passed  between  polished  steel-rollers ;  buffed  by 
leatller-rollers  and  chalk-dust ;  colored  over  charcoal  furnace. 

No  48,918,  EUs,25, 7, 186.5  Sheets  annealed  ;  placed  loosely 
in  a  cast  iron  box,  with  scale  of  oxide,  animal  charcoal,  coke, 
lime,  or  other  decarbonizing  or  cutting  agents;  agiUited  while 
heated  in  the  furnace. 

No.  50,203,  Grey,  26.  9, 1865-  Heats  the  sheets  previous  to 
finishing;  cools  to  a  point  below  cherry-red  ;  rolls  without  re- 
moving scale ;  repeats  operation. 

No.  52,647,  Perkins,  13,  2,  1.866.  Cleans  and  brightens  me- 
chanicallv :'  then  heats  in  an  oven  to  develop  color. 

No.  53.476,  Perkins,  27,  3,  1866.  Sheets  packed  with  inter- 
vening iron  turnings;  heated,  rolled,  annealed 

No.  53,253,  Allen  and  Hinsdale,  20,  3,  186';.  A  fagot  of  iron 
has  top  and  bottom  steel.plates ;  heated,  rolled  into  a  bar ; 
bar  rolled  into  sheets :  oxide  removed  by  acid  bath  ;  washed ; 
a  pack  often  heated  to  redness  and  rolled. 

No.  56,759.  Jones,  Spaulding,  and  Perkins,  31,  7, 1866.  The 
wrought-iron  melted  in  a  crucible  with  nitrate  of  lead,  muriate 
of  antimony,  bone-dust,  and  graphite;  stir;  remove  flux  from 
the  top  ;  run  into  molds  and  roll  as  usual. 

No.  61,034,  Wood,  8,  1,  18  J7.  After  removing  from  the  alka- 
line bath,  and  washing  as  usual  in  hot  water,  tile  plate  is  dried 
and  heated  in  an  oven  below  redness;  dipped  in  a  bath  of  oil 
ami  turpentine. 

No.  63,8il5,  Miller,  16,  4,  1857.  The  rolled  sheet,  before  a 
final  rolling,  is  heated  nearly  to  welding  point  by  g.is-jets,  above 
and  below  the  plate,  just  before  entering  between  the  fiuishing- 
roUers. 

No.  77,111,  Shaw,  21,  4, 18  j8.  The  heated  iron,  or  the  rolls, 
are  mopped  with  a  composition  of  graphite,  animal  fat,  soda, 
and  water 

No  81,903,  Hinsdale,  8,  9,  1868.  The  bar-iron  is  scaled; 
washed ;  dipped  in  a  bath  of  clay  100,  lampblack  1,  prussiato 
of  potash  .5;  heated  and  rolled;  the  sheet-iron  is  dipped  in 
same  composition  and  rerolled 

No.  88,002,  Atkins,  23,  3,  18,59.  Roll  into  sheets,  scale  with 
acid,  neutralize  with  lime-water,  oil ;  lay  up  the  iron  in  paclvs 
with  intervening  charcoal  and  marble  dust ;  raise  to  Jl  red-heat, 
roll  singly  ;  reheat,  and  roll  in  pairs,  and  so  on  ;  rolling  till 
cold  to  develop  polish  ;  heat  in  packs  to  anneal ;  roll,  and  cool 
slowly. 

No.  95,554,  Barker,  5, 10. 1869.  Roll :  remove  scale  by  acid  ; 
wash;  potash  bath,  in  which  they  remain  till  rolled;  roll  in 
packs,  cold  ;  mottled  rolls,  made  by  a  peculiar  process  of  chili 
casting 

No.  98,3!H,  Fields,  28, 12,  1869.  Iron  is  of  Franklioite  100, 
good  pig-iron  400  Sheet-iron  is  scaled ;  dipped  in  a  bath  of 
flour  of  zinc  1,  graphite  1,  tallow  enough  to  make  consistence 
of  cream,  when  melted  ;  a  pick  of  three  sheets  is  placed  be- 
neath a  steam-hammer  with  a  hard-wood  face  ;  the  anvil  having 
a  similar  face;  grain  of  wood  vertical. 

No  103,.323.  Grey,  24,  5, 1871.  Scale  removed  by  an  acid  bath 
and  subsequent  heating  on  racks  in  an  oven  to  raise  the  scale 
in  blisters.  ,\  tliin,  tenacious  oxide  forms  on  the  surface  and 
is  preserved.    Rolled  cold,  first  singly,  then  in  packs  ;  annealed. 

No,  103.577,  Craig,  31.  5,  1870.  Plates  are  built  into  packs 
with  intervening  eliarcoal-dust ;  heated  nearly  to  welding  heat ; 
rolled  in  packs  ;  reviving  the  metal  of  the  superficial  oxide. 

No-  114,956,  Marshall,  16,5,  1871-  Scale  removed  by  saline 
bath  and  furnace  heating;  dipped  in  lime-water;  heated  to 
cherry -red  and  rolled  in  packs  ;  anneal 

Rus'ti-ca'tion.  (.Uasourif.)  A  genoral  natne  for 
tliat  speuies  of  iiia.sonry  in  wliich  tlie  surfaces  of  the 
stones  are  left  rougli,  aiKl  the  .several  courses  ami 
the  stones  in  each  course  are  distinctly  marked  hy 
sunk  joints  or  groo\'es,  either  chamfered  or  other- 
wise cut. 


Contrary  to  the  import  of  the  name,  rmiication 
admits  of  great  variety  of  e.\pression  and  very 
ehiborate  tre;itnient.  The  faces  of  the  stones  are 
sometimes  venniculated  or  otherwise  made  rough  ; 
the  tooling  occupying  a  panel  surrounded  liy  a 
smooth  border  terminating  in  the  arris  of  the  chani- 
fei-,  which  constitutes  the  projection  of  the  face 
above  the  surface  of  the  sunk  joint. 

The  varieties  of  rusticated  work  are  known  as  rcr- 
miculated,  j)u;icturcd,  frosted,  stiilaciilcd,  chamfered, 
according  to  the  character  of  the  ornamentation  of 
the  face,  or  some  peculiarity  of  the  salient  edge. 

Vcrmiculatcd  has  contorted  tooling  distantly  re- 
sembling worms,  from  which  its  name  is  derived. 

Pimetiired  Is  picked  full  of  holes  in  lines  or  ir- 
regularly. 

Frosted  has  a  fine,  even  roughness,  distantly  re- 
sembling hoar  frost. 

IStaladUcd  has  ornaments  like  icicles,  in  imitation 
of  those  natural  deposits  from  which  the  name  is 
derived. 

Chamfered  ;  the  salient  panel  has  a  beveled  edge, 
having  an  angle  of  1-35°  with  the  face. 

Rus'tic  Cham'fered  Work.  (Masonr;/.)  The 
chamlered  eilgcs  of  the  face  of  the  ashlar  have  an 
angle  of  135°  with  the  face,  so  that  at  the  joint  the 
beveling  will  fcn-m  a  right  angle. 

Rus'tic  Joint.  (Masonr;/.)  A  sunken  joint  be- 
tween stones,  eitlier  si|uaiv  or  <'liamfered. 

Rus'tic  Or'der.  That  kind  of  building  in  which 
the  faces  of  the  stones  are  hatched  or  uir/r/edwith  the 
point  of  the  hammer. 

Rus'tic  Quoin,  (.l/asoi?)-//.)  The  a^hlaring  at 
the  collier  of  a  house  or  wall,  projecting  from  the 
face,  and  laid  alternately  stretcher  and  header  with 
nistic  joints. 

The  quoins  may  have  edges  chamfered  to  an  angle 
of  135°  with  the  face  of  tlie  building,  so  as  to  make 
a  right  angular  joint.  The  faces  of  the  stones  are 
usually  tooled. 

Rus'tic  Work.  1.  {Wood.)  An  imitation  of 
rough  or  jniiiiitive  work.  Funiiture  for  snminer- 
hoiises  and  lawns,  made  of  limbs  of  trees,  taking 
advantage  of  natural  crooks  and  crotches  to  form 
the  shapes  desired.     See  Gaiuien'-seat,  Fig.  2159. 

2.  (Stone.)  Masonry  jagged  over  with  a  hammer  to 
an  irregular  surface.  A  margin  around  the  joints 
is  recessed.  This  is  known  as  the  margin-draft. 
When  the  face  is  made  in  imitation  of  ice,  it  is 
called  frosted  rustic-trork.  When  contorted,  it  is 
called   rrrmiculatcd  work. 

Rust-joint.  (Mdal-vorking.)  A  joint  made 
water-tight  by  a  compound  which  oxidizes  or  sets 
on  exposure  to  the  air  ;  as  the  following  :  — 

Quickiv  senilis.  Sal-ammoniac  in  powder,  by  weight,  1  part ; 
flour  sulphur.  2  parts  ;  iron  borings,  80  parts.  Make  toa  paste 
with  water. 

Slowfil  setting.  Sal-ammoniac  in  powder,  by  weight,  2  parts  ; 
flour  sulphur,  1  part ;  iron  borings,  200  parts. 

The  latter  cement  is  the  better  one  if  the  joint  be  not  re- 
quired for  immediate  use. 

Ru-the'ui-um.  Equivalent,  52.1  ;  symbol,  iii'. ; 
specific  gravity,  11.4  ;  nearly  invisible.  It  is  of  a 
gray  color,  hard  and  brittle".  A  rare  metal  found 
associated  with  platinum.  It  was  discovered  by 
Clans  in  1845. 

Rynd.  (Grinding-miH.)  The  ball  which  sup- 
ports the  runner  on  the  head  of  the  spindle.  See 
Balange-uy.mj,  F  F,  Fig.  536. 
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Sa'ber.  (JFcapon.)  A  sword  having  a  cnrvei.1 
bliulo,  siu'ciiiUy  iulapted  for  cutting. 

Three,  kinds  jice  in  general  use  in  the  armies  of 
Europe  and  America. 

That  for  liuavy  cavahy  has  a  slightly  curved, 
heavy  bhule. 

The  ligiit-cavalry  saber  has  a  lighter  blade  some- 
what more  curved. 

Tiie  horse-artillery  salier  i.s  still  shorter,  lighter, 
and  more  curved,  and  has  but  one  branch  to  the 
guard. 

Sa-bot'.  1.  A  wooden  shoe  made  of  one  piece 
hollowt-l  out  hy  boriug-touls  and  scrapers. 

We  learn  from  Cicero  that  }niri-icides  at  Rome  were 
fitted  with  a  pair  of  wooden  shoi?s  lielbre  tliey  were 
sewn  up  in  tlie  sack  in  whicli  they  were  drowned. 

Sabots  are  cherished  l)y  tiie  whole  Gallic  race,  and 
might  be  vised  with  advantage  by  other  people  for 
occasional  protection  on  sloppy  pavements  and  on 
wet  ground,  wliile  about  the  duties  of  the  kitchen, 
laundry,  and  kitehen-gardeu. 

Sabots  in  France  are  divided  into  the  grox  and  the  fins:  the 
former  being  co^irse  and  sold  at  14  cents  per  pair ;  and  the  latter 
at  40  cents,  trinuning  extra. 

The  kinds 'of  wool  used,  beginning  with  the  commoner  varie- 
ties, are  wjllow,  puplar  (LombarJy),  beech,  birch,  ai*pen,  ash, 
horubeam,  w.ilnut. 

The  wood  is  cut  when  it  attains  a  certain  size,  and  is  sold  on 
the  spot  by  auction.  The  sa'tntiers  attend  in  person  and  worlc 
up  their  purghascs  on  the  spot,  giving  the  crude  form  to  the 
sabots,  whicli  are  afterward  se,iJioneJ,  and  are  tlien  finished, 
carved,  and  blacked  iii  Paris  or  some  other  mercantile  center. 
The  seasoning  of  the  woo. I  t;ikes  about  twelve  months.  Gros 
sabots  are  sometimes  dried  and  smoked  to  expedite  the  season- 
ing, and  are  finished  and  sold  by  country  makers  and  venders 
in  their  own  communities. 

The  timber  is  cross-cut  in  lengths  for  shoes  and  riven  into 
blocks.  They  are  rough  hewn  by  a  hind-axe,  the  operator  be- 
ing called  a  laiileur^  or  cutter.  Another  workman,  the  pnmir^ 
or  pirer,  now  takes  them.  The  cut;ing-to'»l  has  a  bent  blade, 
,  a  short  handle,  and  its  point  h  is  a  honk  which  engiges  a  ring 
attached  to  tlie  bench.  The  block  is  liuld  in  the  left  hand  and 
steadied  by  certain  indentations  and  prominences  on  tlie  bench 
■while  it  is  being  pared,  assuming  some.vh  it  the  shape  of  a  last. 

The  third  workman  is  the  creiis^itr,  or  scooper,  who  works  wirli 
augers  and  spoon-shaped  cutters,  called  ciiUeres.  The  blank 
is  fixed  by  wedges  between  po-sts  on  the  bench,  the  heel  pre- 
sented toward  the  workman,  who  scoops  and  gouges  out  the 
JQterior,  testing  his  work  by  giges. 

Aft«r  drying,  they  are  carved,  painted,  and  trimmed. 
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compromise  ;  a  shoe  with  double 
wooden  sole,  hav- 
ing a  double  ik^\- 
ible  shank  D  in- 
terposed between 
tlie  toe  and  heel 
parts. 

2.    (Ord)iancc.) 
a.        A     circular 
lilock,   usually  of  ; 
wood,       hollowed 
out  and  lixed  by  i 
Sabot.  tin    straps    to    a  I 

jirojeetilc,  so  as  j 
to  maintain  its  proper  jiosition  in  the  bore  of  a  gun,  | 
to  prevent  its  np-ictting  m  loading,  wobbling  in  ilis-  l 
charging,  and  to  decrease  windage  hy  occupying  the  ', 
bore  more  perfectly  than  can  be  done  by  the  projec-  I 
tile  itself.  | 

b.  A  nu'tallic  cup  or  disk  fixed  to  the  bottom  of. 
an  elou^ati'il  projeetile,  so  as  tt>  till  the  bore  and  take 
tln'  rilling  wli.'ii  the  gun  is  disc-liarged.  I 

Sa-bo-ti-ere'.     A  French  api>aratus  for  making  j 
ices.      It  consists  of  an  outer  pail  of  wood  and  an 
inuev  vessel  of  metal,  to  contain  the  cream  to  be  , 


iced.  In  the  intervening  space  is  a  mixture  of 
pounded  ice  and  salt,  or  of  sulphate  of  soda  and 
hydrochloric  acid.  The  contents  of  the  inner  vessel 
are  agitated  by  a  handle,  and  the  frozen  cream  is 
occasionally  sc-ra])ed  down. 

Sab're-tasche.  A  leathern  pocket  suspended 
on  the  left  siile  Irom  the  sword-belt  of  a  cavalry 
otticer. 

Sac'cha-rom'e-ter.  A  hydrometer  graduated 
to  indicate  the  amount  of  .sugar  in  worts  and  othel 
saccharine  solutions.  Bate's  is  generally  used  iii 
England. 

It  consists  of  a  brass  ball  with  a  cjdindrical  stem, 
graduated  into  30  parts,  each  corresponding  to  Tn'no 
of  the  specilic  gravity  of  water,  the  relative  length 
of  the  divisions  being  such  tui  to  compensate  for  the 
increased  volume  of  the  submerged  portion  as  it 
sinks  in  the  liquid.  Tables  are  prepared,  showing 
the  percentage  of  sugar  contained  in  worts  of  specific 
gravities  corresponding  to  the  indications  of  the 
scale. 

The  optical  saccharometer  is  a  foi-m  of  ])olariscope 
devised  by  Jlitscherlieh  with  special  reference  to 
testing  sugars  by  polarized  light.  It  is  provided 
with  a  graduated  circle  for  measuring  the  angles  of 
polarization,  wliieh  serve  as  a  basis  of  comparison  for 
the  dilfcrent  qualities. 

The  saccharometer  usually  employed  in  this  country  and  on 
the  Continent  of  Eurojie  is  B:iunit-'s.  It  consists  of  a  bulb  hav- 
ing a  smaller  bulb  beneath,  weighted  with  mercury  or  shot, and 
a  graduated  stem  above.  In  water  it  sinks  to  a  cert;iiii  mark, 
but  in  sirup  it  rises  in  proportion  to  the  density  of  tlie  latter. 
It  is  a  hydroiVFter  with  marks  which  render  it  specially  applicable 
to  the  use-*  of  determining  percentages  of  sugar  in  soluti<)n  or 
in  sirups.  The  alro/iohnfier,  and  others  of  tiiis  cbiss  dilTer  in 
their  graduations,  which  render  them  spei-ially  applicable  to  a 
specific  chuss  of  liquids  or  solutions.  A  degree  on  tlie  scale  of 
the  Riccharometer  marks  0.019  parts  of  sugar  in  the  .'■irup. 
Thus,  if  the  saccharometer,  floating  in  sirup,  marks  10"  It  ,  we 
have  .0J9  X  10  =  .19.  and  know  that  there  is  19  per  cent  of  su- 
gar in  that  sirup  If  the  .«irup  is  boiling,  liowever,  it  is  lighter 
than  when  cold  by  about  3^.  Thin  juice  is  of  the  same  density, 
hot  or  cold.     See  IlYDaoMtTER. 

A  .saccharometer  commonly  employed  by 
brewers  in  England  for  testing  worts  is  of 
copper,  and  has  a  fiat  seem  having  a  pro- 
jec tiun  a  at  the  upper  part  to  receive  a  se- 
ries of  weights  marked  1,2,  3,  4,  5,  10,  20, 
30.  At  the  temperature  of  02°  Fah.,  the 
instrument  sinks  in  distilled  water  to  the 
mark  b.  A  barrel  (30  gallons)  of  pure  wa- 
tvT  at  this  tempei-aturc  weighs  360  pounds. 
If  the  instrument  be  placed  in  a  liquid 
weighing  301  pounds  to  the  barrel,  it  will 
sink  only  to  the  mark  c.  The  distance  be- 
tween tiiese  two  marks  is  divided  into  10 
eriual  parts,  each  equivalent  to  a  difference 
of  ,„  of  a  pound  in  the  weight  of  the  liq- 
uid. The  number  of  pounds  and  tenths 
which  a  barrel  of  wort  weighs  over  3i)0  is 
ascertained  by  placing  weights  over  the  Wort- Saccharometer, 
projectinii  sufficient  to  sink  the  stem  to  one 
of  the  points  b  r  or  one  of  the  intermediate  graduations  Thus, 
if  the  weights  10,  o,  2  be  required  to  sink  the  instrument  to  the 
mark  numbered  3  on  the  stem,  the  wiighi  uf  the  wnrt  will  be 
377.3  pounds  per  barrel,  d  Ua.  ves.^el  fur  containing  the  wort 
to  be  operated  on. 

One  mode  of  detecting  the  character  of  a  saccharine  solution 
is  by  the  polari/,'ition  of  light,  observation  being  made  of  the 
extent  to  which  a  given  volume  of  a  saccbarino  solution  twists 
a  ray  of  polarized  light. 

By  peculiar  operations,  the  presence,  quantity,  or  relative 
proportions  of  cane  and  grape  sugar  may  be  determined.  Both 
cane  and  grape  sugar  twist  the  ray  to  the  right,  but  the  former 
alone  h;ts  this  power  inverted  on  ebullition  with  hydrnchloric 
acid.  This  furhishes  experimental  datji  for  the  quantities  of 
each  pii'sent 

Another  mode  consists  in  converting  the  cnne-sugar  into 
grape-su^ar  by  fioiling  with  dilute  sulphuric  acid  for  two  or 
three  hours  and  thi-n  heating  with  solution  of  potash  or  soda, 
and  comparing  the  depth  of  color  of  the  resulting  dark  brown 


Fig.  4508. 


SACK. 


2009 


SADDLE. 


Fig  4509. 


{Fabric.)    Coarse 

See  Bag-filter, 


liquid  with  similar  liquids  prepared  from  known  weights  of 
sugar. 

Grape-sugar  will  also  reduce  an  alkaline  solution  of  tartrate 
of  copper  with  preeipitatiou  of  orange-y«llow  suboxide  of  cop- 
per. This  reaction  is  perfectly  dftiuite,  and  may  be  applied  in 
the  estimation  of  grape  or  cane  sugar,  or  both. 

Sack.  A  hag  of  leather  or  fabric,  used  for  hold- 
ing grain,  salt,  coal,  and  innumerable  other  articles. 

The  word  snrk  is  said  to  be  the  only  one  which  survived  the 
confusion  of  tongues  at  Babel,  being  tbe  wime  in  all  languages. 
Each  man,  as  soon  as  he  found  something  was  going  wrong, 
called  for  his  sack  to  carry  home  his  tools  in. 

Sacks  are  made  in  U'estern  India  from  the  inner  bark  of  the 
Antiaris  sacci'iora.  A  section  of  the  tree  about  one  foot  in  di- 
ameter is  cut  off,  of  the  length  required  for  a  sack  ;  soaking  and 
pounding  loosens  it,  and  it  is  stripped  off  as  a  squirrel  is  skinned. 
Sew  up  the  end,  and  the  thing  is  complete.  The  bark  is  also 
used,  pounded  thin,  cut  up  to  the  pattern  required,  aud  sewn 
together  like  any  other  fabric 

The  ;?panish  'wine  called  sack,  which  would  appear  to  have 
formed  the  principal  nutriment  of  Falstaff.  is  said  to  derive  its 
name  from  the  le:ithern  sacks  containing  it ;  others,  however, 
think  it  a  corruption  of  5ec  (dry). 

Sack'but.  (Music.)  a.  An  ancient  wind-instni- 
nient  mentioned  in  Daniel  iii.  5-15. 

b.  A  wind-instrument  of  the  trumpet  species.  It  is 
of  a  low  ](itch,  and  the  tone  is  mod- 
ulated by  lengthening  and  shorten- 
ing by  means  of  sliders.    See  Tkom- 

BONE. 

Sack'cloth. 

stull'  for  Sinks. 

Sack-fir  ter. 
page  i2n'.>. 

Sack-hoist.  An  adaptation  of 
the  wheel  and  axle  to  form  a  con- 
tinnoii.s  hoist  for  sacks  and  pack- 
ages in  wurehouses,  etc.  In  Fig. 
4509,  the  wheel  is  turned  by  pull- 
ing on  the  endless  chain  a  ;  the 
links  of  the  hoisting-chain  b  engage 
sprockets  on  the  axle  ;  while  one 
end  is  ascending  with  a  sack  at- 
taL'hed,  the  other  descends  to  re- 
'  ceive  another  sack. 

The  apparatus  may  have  a  fric- 
tion-brake and  a  ratchet  and  pawl 
to  prevent  the  weight  falling  should 
the  hoisting  be  suspended  for  a 
moment. 

The  flispatch-hoist  {a.  Fig-  4.510)  is  spe- 
cially intended  for  sacks  of  corn,  hales  of 
leather,  and  other  articles  not  liable  to 
injury  if  let  down  quickly.  The  load  re- 
mains suspended  just  where  left,  until 
released  by  reversing  the  action  of  tlie 
main  wheel  The  descent  can  be  regulated 
by  this  wheel,  the  rope  remaining  station- 
Sack-Hoist.         ary. 

The  snfety-hoi.-it  {b)  is  adapted  for  goods 
requiring  care  in  lowering.  The  main  wheel, on  being  reversed, 
causes  the  load  to  descend  at  a  moderate  speed. and  can  bi-  kept 
going  by  an  occasional  pull  at  the  rope.  If  the  load  be  allowed 
to  run,  it  will  gradually  check  itself  until  it  stops.     If  the  rope 

Fig.  4510. 


Sack' Lifter. 
A  seat  or  ]»id  to  be 


Sack- Hoist. 


is  suddenly  "  let  go"  while  lifting,  the  kxid  will  remain  su.«- 
pended  just  where  it  is.  The  principle  of  this  latter  is  found  in 
the  differential  pulley. 

Sack'ing.    {Fabric.)     A  coarse  hempen  or  llaxeu 
fabric,  made  for  bags  and  bed-bottoms. 

Sack-lift'er.  Tlie  ajiparatus  (Fig.  4511)  is  used 
as  a  lifter  and  a  truck.  It  is 
turned  up  on  end  to  receive 
the  full  sack,  which  is  placed 
on  the  movable  platform  a  ; 
it  may  then  be  wheeled  to 
the  wagon  or  storehouse,  and 
the  saek  raised  shoulder-high 
by  turning  the  winch  b,  wliiuh 
operates  the  rack  c  attached 
to  the  platform.  A  pawl  d 
prevents  the  descent  of  the 
platform  when  the  winch  is 
let  go. 

Sac'ris-ty.  (Arckikc- 
fnrc.)  That  apartment  of  a 
church  in  which  the  conse- 
erated  vessels  and  the  vest- 
ments of  the  elergy  are  kept. 

Sad'den-ing.      {Dyeing.)  t 
A  method  of  applying  several 
monlants     to     cloth    to    be 
printed. 

Sad'dle.  1.  {Saddlery.) 
placed  on  the  back  of  an  animal  to  su(>port  the  rider 
or  the  load.  Besides  the  ordinary  kinds,  the  man's 
saddle,  and  the  sw?c-saddle  for  women,  there  are  cart^ 
ffif/i  pffclc^  ambuharcc,  camcly  and  ox  saildles.  The 
camel  is  used  in  Asia  and  the  northern  part  of  Af- 
rica. The  ox  is  the  ordinary  beast  for  riding  and 
for  burdens  in  the  interior  of  Africa,  as  witness  Liv- 
ingstone, Speke,  Grant,  Baker,  Barth,  Chaillu,  IJeade. 

The  earliest  saddles  on  record  are  those  of  Egypt  (o)  and  Per- 
sepolis.  They  were  not  for  riding,  but  were  analogous  to  our 
harness-saddles,  except  in  their  po- 
sition. They  rested  on  the  withers 
of  the  horses,  and  were  secured  in 
place  by  belly  and  collar  bands. 
They  were  attached  to  a  yoke  wliic h 
passed  over  the  slinulders  of  the 
horses,  and  at  its  niidlength  was  at- 
tached to  the  pole  or  tongue  of  the  ' 
chariot.  The  saddle  had  a  hook  for 
the  bearing-rein,  and  had  a  single 
trace,  on  the  side  of  the  horse 
against  the  pole.     ?ee  page  1062. 

The  Persian  saddle  (h)  was  sub- 
stantially the  same. 

Equestrians  used  cloths  .«ecured 
by  girths  The  Per>ian  seat  cloths 
were  abundant,  but  they  had  no 
tree. 

The   saddle  referred   to    in    our 
translation  of  the  Bible.  1890  b. 
and  subsequently,  was  doubtless  a\ 
cloth  fastened  by  a  .-^urcingle. 

The  .'saddle  of  Alexander  (320  B.c) 
was  without  a  tree  or  stirrups  ;  the 
cloth  on  which  he  rode  was  secured 
by  girth  and  breast-band  The 
equestrian  represented  ontbeEtrus- 
c:in  vase  of  Cardinal  Gualteri  rode 
on  a  naked  horse.  Even  after  the 
introduction  of  cloths,  it  was  es- 
teemed manly  to  do  so.  The  Roman 
cavalry,  until  the  time  of  Nero,  pa- 
raded and  reviewed  without  cloths 
or  coverings  in  order  to  show  plainly 
the  condition  of  the  animal*,  Nero 
ailded  cloths  for  show,  and  in  the 
time  of  Alexander  Severn?  {A  n.  222) 
they   were    splendidly    nccoutered. 

Pliny  states  that  one  Pelethronius  first  introduced  seat-cloths. 
Xenbphon  speaks  of  the  gorgeous  and  excessive  coverings  of  the 
Persian  horses.  The  Germans  despised  them  after  they  were 
fully  adopted  in  the  Roman  army.  What  may  be  termed pad- 
saf/'ff/es.  of  leather,  are  mentioned  a.  d   .3"4 

The  invention  of  the  saddle  has  been  attributed  to  the  Selinns, 
a  people  of  ancient  Franconia.    Hence,  perhaps,  the  Latin  fella. 


Fig.  4512. 


Ancient  K^tif.tinn  and 
riTsian  Saddles. 
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T^eaviug  a  doubtful  passage  in  Zonaras  referring  to  the  fall  of 
Constautini.'  tlie  Younger  (a.  d.  3iU)  from  the  sfUa,  wliii-li  uiay 
uie.iu  a  saddU,hK\i  more  probably  means  his  seat  on  lior.-eback, 
we  fin  J  tlie  -sad-l!*;  full>  describej  in  the  time  of  Ttieodi>sius.  In 
the  code  of  this  monarch,  publi^ned  about  The  year  '6ih^  there 
is  a  rescript  wliieli  diii-'ets  tliat  the  weight  of  a  caddie  and  bridle 
for  post-liorses  should  not  togetner  exceed  GU  pounds,  —  a  very 
good  order. 

The  Emperor  Leo  I.,  in  the  fifth  rentury,  interdicted  the  use 
of  pearls  and  jewela  in  the  decoration  of  .*iaddles. 

Mauritiu.4,  in  the  sixtli  century,  ordered  the  saddles  of  the 
cavalry  to'be  covered  with  fur. 

It  appears  that  the  lireeks  and  Romans  mounted  from  what 
we  call  the  off  side  of  the  liorse. 

The  dilference  between  a  pad  and  a  saddle  consists  in  the 
pre.sL-nce  of  a  tree  in  the  latter.  The  niouunieuts  and  eoiny  show 
a  gradual  change,  IVom  the  mere  cloCh  to  a  padded  seat  and  sur- 
cingle ;  then  appear  roll.-*,  wliicli  m;iy  be  consideivd  incipient 
pounnel  and  cantle.  The  wnrd  in  early  use  was  e/>hi/'/>iifm;  it 
wa^  afterward  silla.     I'erh  ips  tlie  latter  was  the  true  saddle. 

The  saddle  was  known  in  England  among  the  Saxons,  and  was 
probably  introiluecd  by  the  Romans  during  the  latter  portion 
of  their  occupition.  According  to  Strutt,  wiio  is,  perhaps,  the 
best  authority,  the  Saxon  and  Norman  ladies  rode  sideways,  as 
at  present.  Other  autnorities  state  that  the  side-saddle  was  in- 
troduced by  Auuo,  daughter  of  the  king  of  Bohemia  and  queeu 


Fig.  4513. 


CaiTid  Saddle  and  Gun. 

of  Richard  TT.  Previous  to  that  time,  a  lady  rode  on  a  pillion 
behind  her  cavalier  or  a  servant,  or  else  in  the  masculine  man- 
ner still  customary  in  some  parts  of  Europe. 

Que<Mi  Elizabeth  rode  on  a  pillion  behind  the  Lord  Chancellor 
from  London  to  Exeter,  and  this  was  common  till  the  beginning 
of  the  prcseiit  century. 

Stirrups  were  invented  about  200  years  after  riding-saddles. 
See  St  naup. 

The  Tartar  saddles  are  of  wood,  carefully  adapted  to  tlie  shape 
of  the  animal's  back.  The  fitting  is  done  by  a  Uuife,  by  succes- 
sive parings  and  trials. 

The  Japane-Je  saddle  is  of  wood,  with  a  cushion  unrlerneath, 
and  a  cloth  at  the  rear,  covering  the  horse's  loins.  It  is  secured 
by  a  girth,  a  poitral,  or  breast  leather,  and  a  crupper.    The 


Fig.  4514. 


"^■'g^j'^^^^ 


^.hti^ 


Fig.  4515. 


Camels  Saddle. 


civilian  traveler  uses  a  pair  of  saddle-bags,  an  adnfski  or  trunk 
laid  over  them,  and  sits  upon  a  cloth  spread  over  all. 

The  dignitiiry  or  cavalry  soldier  rides  upon  a  saddle  with  high 
ridges  for  ponunel  and  cantlo.  The  stirrup  is  shaped  like  a 
shoe-sole,  and  is  open  at  the  side.  The  stirrup-leathers  are 
short,     The  rider  mounts  from  the  o^side 

Fig.  4.^13  is  a  view  of  a  camel's  saddle  and  gun,  from  l>ahore 
in  the  Punjaub.  The  drawing  is  from  the  article  which  was 
contributed  from  India  to  the  London  Exhibition  of  1851. 

Fig  4514  is  also  a  camel's  saddle  from  Lahore. 

The  Icelandic  side-saddtes,  like  those  of  some  other  nations, 
resemble  an  ordinary  chair-seat 
with  a  foot-piece,  as  in  the  an- 
nexed cut  from  a  drawing  by  J. 
Ross  Browne. 

The  Prussian  cavalry -saddle 
has  a  wooden  tree  in  two  parts, 
attached  at  the  ends  by  cast-iron 
forks,  forming  a  high  pommel  and 
cantle.  The  seat  is  covered  with 
a  padded  leathern  cushion.  A 
padding  of  straw  is  used  with 
the  saddle 

Among  some  nations,  as  the 
Ilungaiians,  Mexicans,  and  oth- 
ers, tlic  saddles  are  extremely 
elaborate.  An  enumeration  of 
tlie  parts  and  appurtenances  of  a  Ilungarian  saddle  may  be 
interesting :  — 


Icelandic  Side-Saddle. 


Tree. 

Straining-leather. 

Seat. 

La<ing- thongs. 

Ilolstur. 

Girth. 

Girth-strap. 

Pilch  {pell)  fur  covering. 

Flaps 

Crupper  dock,  body,  and  strap. 

Brcast-plate. 


Stirrups. 
Stirrup-leJithers. 
Carbine  bucket  and  strap. 
Carbine  stay-strap. 
Baggage-straps. 
Cloak-straps. 
Ilorf-eshoc-case. 
Shabraque  strap. 
Wanty,  for  binding  on  a  lond. 
Blanket,  folded    beneath    the 
tree. 


The  parts  of  a  saddle  are  the  tree  or  foundation,  the  padding ^ 
skirts,  seat,  girth,  stirrup-strap,  and  crupptr-loop. 


Fig.  4516. 


Fig.  4517 


Spring- Saddle. 

The  tree  consists  of  pommel,  cantle^  and  side-bars.  To  the 
latter  are  attjiched  the  stirrup-loops;  the  cntpper-loopU  attached 
to    the    cantle.     See 

S-VDDLE-TaEE. 

In  Fig.  4516,  the 
seat  is  suspended 
above  the  tiH?e  fiouj 
springs  attached  to 
the  pommel  and  can- 
tle 

Fig.  4517    has   an 
ehistic  seat  H  strained 
between  the  poniniel 
and  cantle,  and  has  an  additional  support  by  transverse, arched 
springs  (1  G,  whose  ends  rest  upon  the  side  plates. 

Fig  4518  is  a  haruess-sadd.e. 


Fig-  4518. 


Riding- Saddle. 


Harness-  Saddle. 


2.  (N'auHcaL)     A  pi('['e  or  lilock  hnllowcd  out  to 
fit  another  portion,  which  is  seated  thereon,  us  — 
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a.  The  block  on  a  jard-arin  wliich  receives  the 
studding-sail  boom. 

b.  The  blix;k  on  the  ui)per  side  of  the  bowsprit  to 
receive  the  heel  of  the  jiLi-booni.  It  is  situated  at  a 
distance  one  third  of  the  length  of  the  jib-boom  in- 
ward from  the  outside  of  tin;  bowsprit-cap. 

3.  (Ordnance.)  A  support  on  which  a  gun  is 
placed  for  bouching. 

4.  {Uailwaii.)  a.  The  bearing  or  ftrass  resting  on 
the  journal  of  a  car-a.xle  in  the  a.\le-box.  See  Cau- 
Axr.E  Box. 

b.  A  chair  or  seat  for  a  railway-rail.  See  Rail- 
way-chair. 

5.  (Machinery.)  A  block  with  a  hollowing  top  to 
sustain  a  round  object,  as  a  rod  upon  a  Iwuch  or  lied. 

6.  (Bridge-building.)  A  block  on  the  summit  of 
a  jiier  over  which  suspension  cables  pass  or  to  which 
they  are  attached.  In  the  illustration,  ^  is  a  sec- 
tion, B  an  elevation,  and  Ca  plan  of  the  saddles  of 
Cliai-ing  Cross  Bridge.  Tlie  plates  a  a,  to  which  the 
upper  and  lower  chains  are  connected,  rest  upon  a 
cast-iron  plate  b,  to  which  they  are  fixed  by  the 
standards  c  c  ;  this  plate  is  supported  upon  rollers 
d  d  held  in  place  by  a  frame  e  c.     The  lower  plates 

Fig.  4519. 


SaddU.for  Cable  of  Suspension  Bridge. 

f  f,  on  wliich  the  rollers  run,  are  supported  on  a 
platform  of  timber  and  iron  girders,  by  which  the 
weight  is  distributed  over  four  pillars  of  brickwork, 
whicli  support  the  whole.  There  are  two  saddles  on 
each  pier,  connected  together  by  a  bar  g  working  on 
a  center  at  h,  so  that  wdiile  the  saddles  are  main- 
tained at  a  proper  distance  apart,  they  are  allowed 
the  renuisite  freedom  of  motion. 

/>  is  a  saddle  on  the  apex  of  one  of  the  piers  of  the 
Menai  Suspension  Bridge.  It  is  of  cast-iron,  resting 
on  wrought-iron  rollers  with  brass  boxes,  so  that  as 
the  temperature  varies  some  jday  is  allowed  to  the 
chains.  There  were  16  chains,  "e.ach  weighing  120 
tons  299  pounds.  Total,  3,876,784  pouiids.  The 
bridge  was  built  over  the  Menai  Straits  by  Telford, 
in  18'29.  Each  of  the  eight  cast-iron  saddles  weighed 
3,248   pounds,  and  the  cast-iron   bed-plate   on  the 


apex  of  each  pier,  supporting  the  saddles  at  that  end 
of  the  catenary,  weighed  46,080  pouuds. 

Sad'dle-back.  (Jluildinij.)  A  co]iing  with  a 
double  slope  to  shed  rain. 

Sad'dle-bags.  (Saddlery.)  A  ])air  of  lags  or 
pouches,  connected  by  a  leathern  seat,  carried  on  the 
back  of  an  animal,  being  laid  over  or  behind  the  saddle. 

Sad'<31e-bar.  \.  (Carpentry.)  An  iron  bar  cross- 
ing a  window-frame  and  sei'ving  as  a  stiTj'  for  the 
fretwork  or  glass  secured  in  leaden  cames  or  bars. 
See  FEETWor.K. 

2.  (Saddlery.)  The  side-bar,  sidc-plalc,  or  sjiriny- 
bar  of  a  saddle-tree,  one  on  each  side  connecting  the 
pommel  and  cantle. 

Sad'dle-bow.  (Saddlery.)  The  upper,  front 
part  of  a  saddle-tree  formed  of  two  curved  pieces 
unitcil  so  as  to  foim  an  arch.     The  pommel. 

Sad'dle-cloth.  (Saddlery.)  A  cloth  attached 
to  a  saddle  and  extending  over  the  loins  of  the  horse. 
A  housinei.     A  shabrack. 

Sad'dle-girth.  (Saddlery.)  A  band  of  leather 
or  webbing  which  is  attacheil  on  one  side  of  the  sad- 
dle, and,  passing  under  the  horse's  bellv,  is  secured 
to  the  other  side  by  a  buckle  and  strap,  serving  to 
keeyi  the  saddle  in  phice. 

Sad'dle-joint.     A  form  of  joint  for  sheet-metal, 
in  connertiug  adjacent  boiling-pans 
or  adjoining  strijis  in  rooling.     One         F'S-  4520 
portion  oveilajis  and  straddles  the 
vertical  edge  of  the  next. 

Sad'dle-nail.     (Saddlery.)       A 
short   nail   having  a   large,   smooth      SiuldU-Joint. 
bend,  n.-sed  iu  making  saddles. 

Sad'dle-rail.  (Railivay  Enoineerinq.)  A  rail- 
way rail  which  has  llanges  straddling  a  longitudinal 
and  continuous  sleeper.     See  Rail. 

Sad'dle-reed.  (Saddlery.)  Small  reeds  used  in 
the  place  of  cord  to  form  the  edges  of  gig-saddle 
sides. 

Sad'dle-roof.  (Building.)  A  double-gabled 
roof. 

Sad'dler's   Knife.     (Saddlery.)    A  half-round 
knife.     The  semicirrnlar  kuife,  .so  fandliar  as 
a  leather  knife,  is  shown  in  the  paintings  of  F'g  4521. 
ancient  Egyjit.  ~ 

Sad'dler's  Piuch'ers.  (Saddlery.)  A 
tool  somewhat  resembling  the  shoemaker's, 
but  heavier,  and  having  straighter  grasping 
jaws.  It  has  a  lug  on  its  lower  side,  serving 
as  a  fulcrum  in  drawing  nails,  etc.,  and 
straining  leatlier  tightly  into  jiositioii  for 
tacking  or  stitcliing.       '  SnddUr's 

Sad'dler-y  and  Har'uess.     Sce- 


Piiickers- 


Apron. 

Awl. 

Rack-band. 

Back-strap. 

Beam. 

Bearing-rein. 

Jiellv-band. 

Billet. 

Bit. 

Bitting-rij^ging. 

BlinJ 

Blind-bridle. 

Bliick. 

Boot. 

Branch. 

Breaking-hame?8. 

Bre:i.«t-band. 

Erea.«t-chain. 

Brea.'^t-collar. 

Breast  strap. 

Brea-st-strap  harness. 

Breast  strap  slide. 

Breeching. 

Bridle 

Bridnon. 

Bristle  boot. 


Brow  band. 

Buckle. 

Butt-chain. 

Canon-bit. 

Cantle. 

Caparison. 

Carbine  thimble. 

Card. 

Cart-saddle. 

Causson. 

Cavesson. 

Cbaff  halter. 

Chamfering-tool. 

Channeling-tool. 

Chape. 

Chapelet. 

Check-hook. 

Check  rein. 

Check-rein  hook. 

Cheek-strap. 

Chin  strap. 

Choke  strap. 

Clipper. 

Cock-eye. 

Collar. 

Collar- awl. 


SADDLERY  AND  HARNESS. 


2012 


SADIRON. 


Collar  block. 

Collar-harnvsa. 

t'ollar  fitufflug  machine. 

Creaser. 

Cross  straining. 

Cross-wphbing, 

Crown-piece. 

Crup|ier. 

Crupper-loop. 

Curb. 

Curb  bit.    , 

('urryooiiib. 

Currying  glove. 

Da.^li. 

B.ishlioanl. 

Dog- muzzle. 

Draw-giige  cutter. 

Eiige-toul. 

Fetlofk-boot 

Fetter. 

Fly-net 

Foot-stall. 

Fore- bow. 

Fore -piece. 

Gag  rein. 

O^g- runner. 

(iauiliaJo. 

Gears 

Gig-s:uMtt. 

Gii  tree. 

Girth. 

Groimtl  plate. 

Gullet 

II  liter. 

Hamc. 

Hanie-ftsteuer. 

1  lame  lock. 

Harness. 

llarness-rlnmp 

Harness-hook. 

ilarness-pad. 

Hirness-sadiile. 

Harness-snap 

lleft'ling-knile. 

lieail-stail. 

Hip-strap. 

Hitching  clamp. 

Hold  buk 

Hollow  punch. 

Hol.-^ter. 

Hood. 

Hopple. 

Horn. 

Hor-e  collar. 

Housing. 

Interfering  attachment. 

.Tockey-pad. 

Knee-cap. 

La  ri.it 

LlL-iSO 

Leash 

Leaf  her- gouge 

Leg  and  tuot  guards  for  horses. 

Leg-guard. 

Line. 

Lunette. 

Mail-bag. 

Misrtingale. 

Men's  harness. 

Mousing-hook. 

Musrole. 

Muzzle. 

Neck- yoke. 

Nose-hag. 

Nose  band. 

Open  link. 

Over  check. 

Ox -yoke. 

Pack-saddle. 

Pad 

Pad  crimp  press. 

Pad  for  horses. 

P.id-hook. 

Pad-saddle. 


Pad -screw. 
Pad-tree. 

Pieket-pin. 

Pillion. 

Piping. 

Poitral. 

Pommel. 

Prieker. 

Pricking- wheel. 

Rein. 

Kein-sliiie. 

Ilein-snap. 

Itound  knife. 

Koundiug-tool. 

Saddle. 

Saddle-bags. 

SaiUlle-bow 

Saddlecloth. 

Saddle-girth. 

Saddle-harness. 

Saddler's  knife. 

Saddler's  pinchers. 

Saddle.     Side 

Saddle-tree 

Saddle-tree  harness. 

Safe. 

Safety -rein 

Scalloping  tool. 

Seribing-eompass. 

Set. 

Setting-pu-irh. 

Sewintr-ilanip. 

Sewing-horse. 

Sliabraek. 

Shaft-tug. 

Side-bar. 

Side-Hap. 

Side-plate. 

Side-saddle. 

Side-strap. 

Single  line. 

Skirting 

Steiu-h-i.ell. 

Slitting-gage. 

Snattie. 

Snap-liook. 

Snap  link. 

Spur. 

Stiff-bit. 

Stirrup. 

Stitching-clamp. 

Stitching-horse. 

Stitch  wheel. 

Straining. 

Straining-fork. 

St  raining- reel. 

Stuffer. 

Surcingle. 

Swivel. 

Tiu-k-claw. 

Tether. 

Terret. 

Thill-tug. 

Throat-latch. 

Throwing  horses.     Apparatus 

for 
Trace. 

Trace-fastener. 
Trace- hook. 
Traveling-bag. 
Tree. 
Trunk. 
Trunk-brace. 
Tug. 

Tug-cai-rier. 
Tug-slide. 
Twitch. 
Valise. 

Valise  saddle. 
Watering-bridle. 
Webbing. 
Whip-rack. 
Wood-cock  eye. 


An  Eii-^'lisli  sndirer  publisln-.s  tlip  following  list  of 
artiok's  nccdi'd  in  a  stable  liy  a  g.-ntlemau  keeping  a 
carriage  anil  one  horse  :  — 

Set  of  single  harness.  Pair  knee-caps. 

Driving-whip.  Set  Hannel  bandages. 

Carriage-nmta.  Set  linen  bandages. 

Whip-soeket.  Exeroisinji-bridle. 

Loin-leather.  Hoad-i  ullar. 

Suit  horse-clothing.  Pair  h l-collar  reins. 

Night-rug  Pail-  pillar  reins. 


Si  n  gei  ng-apparat  us . 

Dung-shovel. 

Dung-basket. 

Corn-meiisure. 

Corn -sieve. 

Picker. 

Stopping-box. 

Lant«fru. 

Pail. 

Burnisher. 

Setter. 

Oil-can. 

Oil-bottle 

Scraper. 

Clipping-machine. 

Hemp  head  and  reins. 

Cleaning  materials,  viz.  :  — 

Soap. 

Oil. 

Dye. 

Carriage -can  dies. 

Blacking. 

(Sadiflrn/.)     A   gen- 


Roller. 

Lamp. 

Horse-brush. 

Curryeonib. 

Water-brush. 

Spoke-brush. 

Dandy-brush. 

Com  position-brush. 

Oil-brush 

Bass- broom 

Inside  carriage-brush, 

Set  sluK'-brushes. 

Crest-brush. 

Brass-brush- 

llack-chains. 

Six  rubbers. 

Four  leathers. 

Two  sponges. 

Mane-comb. 

'I'rimming-comb. 

Pair  scissors. 

Dung-fork. 

Sad'dler-y-hard'ware. 

eral  naiin'  lor  all  metallic  goods  used  in  making  .sad- 
dles and  haiiiess. 

Sad'dle-tree.  {Saddlery,)  a.  The  frame  form- 
ing the  supiiort  of  a  saddle  ;  usually  made  of  wood. 
Tlie  parts  are  secured  together  hy  tenons  and  mor- 
ti.ses,  and  held  in  jdace  by  a  covering  of  canvas  or 
wet  raw-hide,  which  is  tacked  tiglitly  and  then 
shrunk  by  drying. 

The  tree  c<)iisists  of  a  2)07m)icl,  cojitle,  two  side- 
bam  :  two  sfij-rup-bars  are  added  and  iron  staples  for 
the  valise,  if  requii-ed. 

The  kinds  are  numerous,  according  to  the  purpose,  taste,  or 
fixahion  of  saddles.     We  may  enumerate  — 
Spanish.  McClellan. 

Half-Spanish.  Somerset. 

English.  Jockey,  etc. 

Side. 

The  tree  is  the  basis  of  the  saddle,  and  determines  its  shape, 
IIS  well  as  to  a  large  extent  it>j  eRieiency.  It  is  usually  of  beech, 
sti-engthened  by  iron  plates;  the  gutlei-plates  under  the  head, 
plates  over  the  head  and  under  the  eantle. 

Kelly,  1810,  nuide  saddle-trees  of  whalebone  lined  in  part  with 
metal 

Thompson,  1825,  made  a  saddle- 
tree of  steel  or  iron.  iJielefeld,  in 
1*>55,  one  principally  of  gutta-per- 
cha. Brooinan,  18ij5,  of  wood  and 
leather.  Another  man.  in  lS(i;j,one 
of  papier  mache  and  horseliair 
combined  and  molded. 

As  a  means  of  making  Ruldles 
adjustable  to  fit  different  horse.i.  a 
Mr.  Smith,  in  178fi,  made  the  foie 
points  of  steel  springs  with  gullet- 
plates  set  out  or  narrowed  by  >~et- 
screws.  Dunn,  in  1791,  nuule 
jointed  gullet-plates. 

h.  The  frame  of  a  Immess-sadflh 
or  ^i^-safifile.  In  the  exam})le,  the 
check-rein  hook  G  is  seeured  be- 
tween the  seat  and  the  tree  by  means  of  a  lug  or  projection  o 
passing  through  the  leather  at  the  upper  surface  <if  the  tree, 
combined  with  a  screw,  Hush  with  the  under  surface;  and  an- 
other screw  passes  through  a  lip  placed  at  the  rear  of  the  tree 
and  into  a  pendant  projection,  for  the  purpose  of  securing  the 
rear  portion. 

Sad'i-ron.  An  iron  with  a  fiat  face,  used  for 
smoothing  clothes.  A 
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Hanu.ss  Saddle-  Tree. 


^flat-iron.  A  smooth- 
ing-iron. 

Besides  the  ordi- 
nary laundry-iron  are 
many  others,  heated 
by  incandescent  eliar- 
coal,  by  iron-heater, 
by  gas,  lamp,  etc. 

In  Fig.  452:5,  the 
body  of  the  iron  is 
liollowand  lias  a  per- 
forated curved  jilate 
supi)orting  the  fuel. 
The  top  is  formed  by 
two  plates  b  c,  one  of 
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rcoai-Hfuled  Hoi/iron. 
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Fig.  4o24.  which  serves  as  a  dam- 

per. The  products  of 
coiiibustion  are  carried 
off  by  tlie  Hue  C. 

In  Fij;.  4524,  the covpv 
is  hinged  at  the  back  and 
held  sliut  by  a  spiing- 
bolt  at  the  fore  end.  The 
heater  C  is  re|daced  by  a 
hut  one  wheu  it  becomes 
cooled. 

In  Fig.  4525,  the  hol- 
low iron  has  an  opening 
ibr    the    admission   of   a 
gas-burner,  the  Hame  of 
which  is  directed  against  the  bottom  of  the  iron.    An 
elastic  tube  connects  the  gas-bracket  witli  the  sadiron. 

rig.  4525. 


Fig.  4527. 


Heater  ^diron. 


Gas-Jet  Sadiron. 

In  Fig.  4520,  the  iron  is  perforated  longitudinally 
and  turned  uj)  at  the  forward  end,  where  it  has  a  lid. 
The  iron  is  sn|iported  on  a  stand,  so  that  the  chim- 
ney of  a  coal-oil  lamp  may  occupy  the  perforation  of 
the  iron.     The  window  c  allows  a  view  of  the  tianie. 


Lumji-Iifatrd  Iron. 


Sad'i-ron   Heat'- 

er.     1.   A  block  to  be 
made  red-hot  in  a  fne 
and  placed  in  a  box  sadiron. 

2.  A  device  for  heating  a  sadiron,  a.s  a  lamp  (Fig. 
4526)  or  a  gas-jet  (Fig.  4525).  A  stool  (Fig.  4527) 
for  holding  a  tiat-iron  suspended  over  the  fiot-hole 
of  a  stove. 

3.  A  heated  block  (lo\yer  part  of  Fig.  4527)  in 
whiih  an  iron  is  placed  to  heat. 

Sad'wet  {Ghiss-mahiiiff.)  A  corruption  if  .S'«/h/- 
de-  venv  (Fy. ).  The  saline  scum  or  alkaline  sulphates 
formed  on  glass-pots.      Glass-gall.      Sandivcr. 

Safe.  ].  A  strong  ease  ibr  containing  money, 
account-books,  and  other  valuable  articles,  to  guard 
Uiem  from  the  attacks  of  burglar.s,  and  generally 
provided  with  means  for  protecting  them  against  the 
action  of  fire. 


Fig.  4528. 


Herring^s  Bankers^  Safe. 


Safes  are  of  various  kinds  for  different  purposes, 
a.s,  — 


Bui^lar-proof 

Kitchen. 

Milk. 

Coin. 

Mnrine. 

Portable. 

Fire-proof. 

Match. 

^          Steam  fire-proof. 

Floating. 

Meat. 

Water-proof. 

Fig.  4528  is  an  illustration  of  a  modem  form  of 
safe,  built  of  wrought-iron,  high  and  low  steel  weld- 
ed, and  franklinite  iron.  It  has  hooped  boily  and 
solid  corners,  tongued  and  groo\'ed  door  with  a  lever 
hinge.  The  joints  are  ])acked  with  rubber  to  pre- 
vent the  operation  of  the  air-pump,  —  a.  new  and 
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dangiM-ous  resort  of  burglars  in  intruiliR-iiig  explosives 
at  tiie  cracks,  to  blow  o[hmi  the  doors.  The  view 
shows  the  outer  and  inin-r  tloor  oju-n,  and  also  tiie 
door  of  the  inelosed  coin-sate. 

The  crown  jewels  of  Scotland  were,  at  the  time  of  the  Union, 
in  1707,  Uepositeil  in  au  oaken  chest.  Its  Hd  was  scoured  by 
three  loirks,  which  were  forced  open  in  1818.  because  the  keys 
coul'l  not  anywhere  be  found,  leaving  u.s  to  infer  that  lock- 
smith:*  at  leist  were  not  at  that  time  very  expert  in  the  mystery 
of  [ock-pickin<!:. 

Old  muniment,  deed,  and  cash  cliests  of  this  kind  were 
8tren;;theiK'd  by  iron  bind'*,  and  {generally  elaborately  carved. 
They  were  f  istened  by  several  padlocks,  or  by  a  multiplicity  of 
bolts  shot  by  a  single  lock  ;  were  formerly  considered  as  secure 
as  first-class  safes  are  at  present. 

The  first  eximplcji  of  metallic  safes  are  coffers,  consisting  of 
iron  frames,  covered  with  sheet-iron, aiid  strengthened  by  hoop- 
iron  crossed  at  right  angles  on  the  outside  and  riveted  through. 
These  were  common  during  the  last  century. 

The  first  Engli-sh  patent  tor  a  fire-resisting  safe  was  to  Richard 
Scott,  in  18JI.  It  consisted  of  an  inner  and  outer  causing  of 
iron  or  other  met;il,  between  which  was  an  interspace  on  all 
sides,  filled  iu  with  charcoal  or  wooi  treated  with  a  solution  of 
alkaline  salt.     The  door  was  male  in  a  similir  way. 

The  next  wa^  to  U'illiam  Marr,  1831,  who  introduced  a  second 
metallic  lining,  so  as  to  form  two  interspaces  within  the  safe, 
the  inaencf  wliicli  was  lined  with  mica  or  talc,  and  filled  in  with 
a  non-conducting  material.  These  were  known  as  "  double- 
chests,"  and  a  variety  of  non-conducting  materials  were  used 
for  filling, —  clay,  lime,  graphite.     Asbestus  was  used  in  1834. 

Chubb,  1833,  pitented  a  process  of  rendering  wooden  safes 
burglar-proof  by  lining  them  with  steel  or  case-hardened  iron 
plates,  and  fire-proofing  iron  safes  by  means  of  several  linings, 
the  interspices  bet.veen  which  were  filled  with  granulated  brick, 
pori-tTr',  or  ot'.ier  slow  conductor  of  heat. 

Milin-r,  184'J,  filled  the  spaces  between  the  linings  with  an 
absr)rl)cnt  material,  in  wjica  were  placed  vessels  cont  lining  an 
alk.tiiue  solution  or  other  liquid  which  could  be  vaporized  by 
he  it,  so  that  in  case  of  fire  theie  would  burst  and  saturate  the 
porous  materi  il  with  vapor. 

In  1S43.  VViller  made  a  safe  of  heavy  plates  of  iron,  with  a 
filling  of  hydrated  gypsum,  hydraulic  cement,  steatite,  alum, 
and  tlie  neutralizL'd  and  dried  residuum  of  the  so-called  soda- 
water  [ninuficture. 

Lillie  u*ed  slabs  of  chilled  cast-iron  and  flowed  cast-iron  over 
wrou^:it-iron  ribs.  Herring  made  safes  wita  boiler-iron  exte- 
rior, harlened  steel  inner  safe,  and  the  interior  filled  with  a 
casting  of  franklinite  around  rods  of  soft  steel. 

Tanii,  H43,  used  an  outer  and  an  inner  metal  casing  filled  in 
wit'a  a  coaipo-iition  of  equil  quintities  of  alum  and  gypsum,  or 
Austin'sceaieat;  withintheinnercasing  wasa  wooden  iining.'^cp- 
arated  from  the  canng  by  a  spice  filled  with  the  same  compound 
Slier .vooi,  1S50  to  1854,  mentions  a  safe  within  a. safe,  wiih  a 
filling  of  firebrick,  melted  alum,  and  clay.  Steam  or  water,  or 
carboiiicJicid  gis,  injected  or  evolve  I  in  the  safe.  Safe  in  a 
safe,  intervening  space  filieil  with  water;  corners  of  angle-iron, 
and  other  points  of  construction.  Safe  burns  loose  (in  case  of 
fire)  and  filbt  into  a  protected  place.  An  arrangement  of  a 
cor)Iing  passige  around  a  safe  in  situ. 

Ne.vton,  1S.J3.  formed  a  burglar-proof  safe  consisting  of  an 
exterior  shell  of  cast  iron,  within  which  was  placed  a  network 
of  wrought-iron  rods  ;  a  core  wius  built  within  these,  and  fluid 
iron  poured  in,  filling  up  that  part  of  the  spice  between  it  and 
the  shell  not  occupied  by  the  ro  Is  ;  this  became  chided  by  con- 
tact with  the  surface  of  the  shell.  The  whole  thus  formed  a 
compound  ma.ss,  offering  different  degrees  of  resistance,  so  as 
to  turn  aside  burglar's  tools. 

Guiick,  1857.  A  marine  safe,  rendered  water-proof  and  hav- 
ing compirtments  filled  with  air  or  cork,  so  that  it  may  float 
when  thro.vn  overboard, 

Chubb,  1857.  Inserting  plugs  of  hardened  steel  into  the  iron 
plates  of  which  a  safe  is  made,  at  short  intervals,  apart  or  hack 
of  the  exterior  iron  plate,  with  a  corruga?.ed  steel  plate  or  strips 
of  .ste;;l,  so  as  to  prevent  drilling  into  the  safe. 

Rhodes,  18J9.  Admitting  a  flow  of  cold  water  to  circulate 
bet.veen  the  inner  and  outer  walls  of  a  safe  and  its  door  by  a 
valve  which  opens  when  the  temperature  reaches  212'^. 

Caatwood,  18  JU.  B  icking  corrugated  or  indented  iron  plates 
by  pouring  in  fluid  metal  beaind  tliem,  which  becomes  chilled 
on  the  face;  the  hard  corrugations  or  indentations  serving  to 
break  the  drill  in  case  drilhng  is  attempted  ;  also  so  aflftxing'the 
lock-chamber  that  it  will  partially  open  to  allow  the  gas  to 
escipe  if  it  is  attempted  to  blow  the  safe  open,  and  then  close 
automatically. 

Stocker,  1831.  Method  of  partially  converting,  piling,  and 
rolling  bir.^  and  plates  for  safes,  so  that  their  outer  surfaces 
may  have  the  hardness  of  steel  while  the  inside  retains  the 
fibrom  nature  of  iron. 

Chatwood,  18o2.  Mode  of  making  safes  from  "iron-steel," 
compo<ed  of  .a  plate  of  steel  welded  in  between  two  of  iron,  by 
forming  ttie  top.  bottom,  and  two  sides  from  a  single  piece,  the 
end*  being  welded  or  riveteil  together;  also  by  casting  in  one 
piece  of  liomogeneous  or  other  ductile  nietJil  :"fire-proofing  by 
lining  with  .vood  saturated  with  solution  of  sulphate  of  iron, 


sulphate  of  copper,  alum,  etc.,  and  filling  in  cavity  between  the 
body  and  lining  with  non-conducting  substjjiice  containing  ves- 
sels filled  witii  sulphurous  acid,  bisulphide  of  carbon,  or  otiicr 
substiince  wliich  vaporizes  at  a  low  temperature;  providing 
safety-valves  and  apertures  for  carrying  olT  the  gases  in  ca.se 
gunpowder  be  used,  and  filling  the  lock-chanilier  with  an  ab- 
sorbent containing  a  compound  of  glycerine  and  parafline,  or 
other  substance  which  hinders  the  powder  from  exploding 

Price  and  Dawes,  18(J3,  Uacking  wrought-iron  outer  plates, 
having  inward  projections,  with  white  cast-iron  cither  joined 
I  inmiediately  by  pouring  or  cast  separately,  and  having  pieces 
of  hard  mineral  substiince  interposed. 

Chubb,  18t)5.  Placing  the  safe  door  within  a  recess, and  pro- 
viding it  with  an  exterior  bar  to  pi-event  its  beitig  wedged  open. 

Thompson,  1895.  Recessing  the  door  and  providing  an  in- 
terior Hange,  behind  which  tiie  bolts  shoot  to  prevent  tlie  in- 
troduction of  wedges. 

Varley's,  1865,  is  the  first  patent  for  an  electro-magnetic 
alarm  for  safes.  The  signal  is  given  by  means  of  a  bell  cau^ed 
to  ring  when  the  circuit  is  broken  by  moving  the  safe  or  open- 
ing its  door  at  an  improper  hour. 

Tann,  1865,  in  order  to  render  safes  burglar-proof,  welds 
bars  of  iron  and  steel  together,  hardens  them  and  rivets  them  on 
the  body  of  the  safe,  with  or  without  an  interior  plate.  Also 
fire-proofing  with  alum  and  non-conducting  materials. 

Hill,  18fi5,  and  Hodgson,  1865.  Sliding  doors  of  peculiai' 
form  to  resist  the  operations  of  burglars. 

Loysel,  1865.  A  protecting  wall,  revolving  or  sliding,  is 
placed  between  inner  and  outer  cylinders  or  plates;  the  inner 
one  contains  the  door,  to  which  access  is  had  by  pushing  atide 
the  protecting  wall  when  its  bolts  are  released. 

Parrish,  Thatcher,  and  Glas.scock,  1865.  Forming  a  series  of 
dovetiiil  projections  on  the  door  frame,  which  fit  corresponding 
mortises  in  the  door  to  prevent  its  being  forced  open  by  wedges. 

Other  modifications  of  this  principle,  in  the  form  of  serra- 
tions or  undulations  in  the  door  and  its  casing,  have  since  been 
embraced  in  various  patents.  Another  method  is  to  form  a 
bead  around  the  donr,  fitting  a  groove  in  the  ca.sing.  Uesides 
this,  various  special  arrangements  have  been  adopted  to  prevent 
the  entrance  of  wedges. 

Other  methods  of  combining  and  arranging  metals  of  different 
degrees  of  hardness,  so  a.s  to  break  the  drill  or  turn  it  aside, 
to  render  it  impossible  to  drill  a  continuous  hole,  have  also 
been  contrived. 

Billing,  1866.  Two  hollow  spheres,  one  placed  concentrically 
within  the  other,  aeid  capable  of  rotating  therein.  Each  is  pro- 
vided with  a  cylindrical  door  ;  the  inner  sphere  may  be  made  to 
rotate  by  bevel  gearing,  or  arranged  so  as  to  bring  its  door  oppo- 
site that  of  the  outer  one  in  the  act  of  unlocking.  Other  forms, 
as  the  ellip.-oid  and  cjlinder,  may  be  substituted  for  the  sphere. 

Besides  the  electro-magnetic  alarms  ot  Varley  and  others, sig- 
nals have  been  devised  to  indicate  by  the  sudden  extinguish- 
ment of  a  light  if  an  attempt  has  been  made  to  open  a  safe. 

As  filling  for  safes,  we  meet  with  tiie  following  materials  The 
numbers  of  the  United  States  patents  are  cited  for  the  conven- 
ience of  farther  reference :  — 

8,952.    Residuum  of  soda-water  manutacture. 
Soaps  tone. 

Tiles,  alutn,  and  clay. 
Alum,  pieces  of  brick,  alkali. 
Alumina,  sulphates  of  alumina,  and  ammonia. 
Coj>peras,  gypsum. 
Starch,  water,  gypsum. 


10,661. 

11,842 

12,-594. 

28,45lt. 

28.756. 

39,920. 

40,800.  )   -,        .       .  .    ,    ^^    ,  . 

41  521  ( ■'^''^'"  *"  pieces,  imbedded  in  gypsum. 

46,228.     Epsom  salts,  gypsum. 

Hydraulic  cement,  sawdust,  lime,  and  sand-mortar. 

Paper-pulp,  alum. 

Steam  and  wat*;r  vessels. 

Removable  water-vessels  between  the  casings. 

Moistened  sponge  to  dampen  powder  used  for  blow- 
ing the  8  ife  open. 

Nest  of  pipes  in  safe ;  fusible  plug  gives  way  with 
belt. 

Vials  stopped  with  fusible  alloy  and  containing  sul- 
phuric acid,  which  rejiches  carbonate  of.voda  and 
carbonate  of  ammonia,  generating  carbonic-acid 
gas. 

Paper-pulp,  alum. 

Raw  cotton,  sawdust,  whiting. 
100,632.     Asbestus,  earths,  sucli  as  cement  or  gypsum,  chemi- 
cal salts,  alum. 
101,268.     Asbestus,  marble-dust,  pipe-clay,  gypsum,  glycer- 
ine, mucilage,  sulphnte  magne.^ia,  sulphate  soda, 
borax,  alum,  sal-soda,  paraflfine. 

Safes  and  vaults  using  water  or  steam  for  protection  in  rase 
of  fire :  — 


51,937 
59,529. 
66,790. 
('.7  154. 
67,629. 

70,390. 

76,ia3. 


85,893. 
87,140. 


Horsford 

Sjinborn  . . . . 

Ashcroft 

Bryant 

Bryant 

Sanborn 

Bryant 

Ashcroft. . . . 


.No.  39.019  I  Katonand  Ireland. .No.  71288 


63.;W1 
fi6,ii';2 
6^J,790 
67.154 
67.220 
67,ti2y 
70,390 


Urvant "    79,808 

Bryant *'    79.H(t9 

Bryant "    86,356 

Robertson "101  .(t44 

Putnam "  104,352 

Short "  116,227 
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Fig.  4529. 


'Fire- Proof  Safe. 


Fig.  4529  shows  a  safe  with  exterior  and  interior 
■walls,  with  intervening  non-couducting  tilliug.  The 
door  is  also  double. 

Fig.  4530  is  a  view  of  Hall's  safe,  in  which,  the 

Fig.  4530. 


cial  compartment  of  a  fii-e-proof  safe,  as  shown  at 
c.  Tlie  tire-jirooting  material  is  a  composition  of 
calcined  plaster  of  I'aris  and  alum,  which,  on  being 


Fig.  4532. 
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Hall  Burglar-  Proof  Safe. 

plates  are  dovetailed  together,  and  angle-irons  are 
tenoned  into  the  corners  to  make  them  mutually 
sustaining. 
Fie.  4531.  Fig.  4531   is  a  safe 

having  hollow  walls 
connected  with  the 
city  main. 

Marvin's  burglar- 
proof  safe  (a  b.  Fig. 
453"2)  is  of  globular 
form,  having  no  ."^a- 
lient  points  to  facili- 
tate the  action  of  a 
tool  for  opening  it. 
It  is  made  of  chrome- 
iron,  whose  extreme 
hardne.ss  renders  it 
impervious  to  the  drill, 
and  the  door,  which  is 
Fire-Proof  Safe  wilk  Waler-Jacket.  CnnicSLl  and  of  Cast- 
steel,  is  accurately 
fitted  to  its  opening.  It  may  be  simply  mounted 
on  a  platform  with  rollers,  or  fitted  within  a  spe- 


a  6  c,  Morfin'5  Spherical  Safe;  li,  Coin-Safe^ 

heated,  gives  up  its  water  of  crystallization  ;  this  is 
converted  into  steam,  which  prevents  access  of  fire 
to  the  interior. 

The  portable  coin-safe  (d,  Fig.  4532)  is  of  cast- 
iron,  and  opens  in  the  middle  like  a  portmanteau. 
The  two  halves  are  secured  together  by  screws  tr  n, 
and  have  depressions  b  b  to  receive  seals.  The 
inside  has  a  series  of  rarks  c  e,  which  may  be  of 
difi'erent  sizes  to  suit  ditferent  coins. 

2.  A  ventilated  receptacle  for  meat  and  other 
articles. 

Safes  for  meat,  etc.,  have  a  wooden  frame  cov- 
ered with  wire  ganze  or  )iciforated  sheet-metal 
(usually  tin-plate),  to  permit  a  free  circulation  of 
air  but  prevent  the  entrance  of  insects.  If  the 
latter  material  be  emjiloyed,  the  ]ierforations  are 
made  by  a  number  of  dies  set  in  a  press  and  so 
arranged  as  to  form  lines  and  geometrical  figures 
by  turning  the  sheet  on  its  supporting  block  or 
die. 

3.  (SaiidJenj.)  Apiece  of  leather  placed  un- 
der a  buckle,  to  prevent  it  from  chafing. 

4.  A  smooth  edge  to  a  file. 
Safe-a-larm'.  An  alarm-lock,  or  other  contri- 
vance, to  notify  a  watchman  or  the  police  of  the 
tampering  with  a  safe.  Alarms  foi'  this  purpose  are 
usually  electro-magnetic,  but  are  also  operated  by 
the  escape  of  a  body  of  water  or  of  air  confined 
within  the  outer  shell  of  the  safe. 

Safe-edge  File.  One  having  a  smooth  edge, 
which  does  not  cut  a  surface  against  which  it  im- 
pinges. 

Safe-guard.  1.  (Hailirai/  Eiigiiivcring.)  a.  A 
rail-i/uanl  at  a  switch  or  crossing. 

b.  A  contrivance  attached  to  a  locomotive  for 
throwing  stones  and  otlier  obstructions  oil'  the  track. 

2.   (.P.ijirr.')     See  S.^ff.ty-paper. 

Safe-lock.  A  comidex  lock  for  a  safe.  See 
list  uiiiler  L'TK. 

Safe'ty-arch.  (ArchUecture.)  One  placed  in  a 
wall  to  receive  a  weight  of  superincumbent  niasoniy 
and  relieve  a  transom  or  beam.  A  discharging 
arch. 

Safe'ty-beam.  (Hailu-ay.)  A  beam  in  some 
forms  of  railway  car-tnicks  which  has  stra]is  to  catch 
ou  iu  case  of  breakage.     A  similar  duty  is  performed 
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Safety-Bridle. 


by    the    salety -stirrups    s   v    in    Fig.    1159,    page 
488. 

Safe'ty-belt.  A  ln-lt  witli  c(]ik  liniii-i:;,  or  iiiaUe 
of  iutlatabie  material,  iisetl  to  keep  a  per.'ioli  from 
sinking'  beneath  the  surfaee  of  the  water.  A  lifc- 
prcse.rnr. 

Safe'ty-bri'dle.  (Saddlery.)  A  briille  designed 
to  alVoril  the  means 
of  pronjptly  elu'ck- 
ing  hoisrs  in  tlie 
event  of  tlieir  at- 
tempting to  run 
away. 

In  the  example, 
the  hit-ring /''is  sus- 
pended on  each  side 
from  a  ring  D  on 
the  cheek-strap  by 
a  running-strap  G, 
whicli  is  connected 
]iriniarily  to  the  l>it- 
ring,  passes  up  and 
througli  the  check- 
ring  ;  the  running- 
strap  is  then  carried 
down  through  the  hit-ring  and  connected  to  a  safety- 
rein  /;  tile  latter  is  also  connected  to  tile  gag-rein, 
so  that  pulling  ujion  the  safcty-i'cin  shortens  uv  the 
gag-rein  A',  and  at  the  same  time  diaws  up  th-  bit 
toward  the  ring  on  tint  cheek-strap.      .See  liumLE. 

Safe'ty-buoy.  \  float  to  be  attached  to  the  per- 
son to  prrvi'iit  ilrowning. 

Safe'ty-cage.  A  hoisting  and  lowering  chamber 
for  mines,  having  guards  wdiich  arrest  the  descent  if 
the  ropc!  break  or  overwind.     See  Cage  ;  RoI'E-klb- 

VATcll:  ;   .'^AFETV-STOP,  etc. 

Safe'ty-car.     1.  A   marine  car  adapted  to   be 
drawn  ashore  on  a  hawser  connecting  a  stranded  ves- 
sel with   Tiic  land.     See   Life-car,  Fig,  2!i27 
1302. 

2.  A  hoisting  cage  with  stops  to  arre-st  its  fall  if 
the  rope  hieak.      See  Cage  ;  SAFETY-sroi>. 

Safe'ty-chain.  (Riiilwii.ii.)  A  shndc  chain 
which  attaclics  a  truck  to  a  ear-body  ami  limits  the 
e.\cnisions  of  the  former  as  it  slues  round. 

Safe'ty-fun'nel.  A  glass  funnel  with  a  long 
neck  for  iiitroducing  acids,  etc.,  into  liipiids  contained 
in  bottles  (jr  retorts,  ami  under  a  pressure  of  gas. 

Safe'ty-fuse.  A  water-proof  tube,  ribbon,  or  tape 
containing  an  iullammable  composition  for  ignitin" 
a  blasting-cartridge.  The  i;omposition  has  a  regular 
rate  of  burning,  say  two  or  three  feet  in  a  minute, 
allowing  the  miners  or  quarrymeu  time  to  reach  a 
]ilaee  of  safety  previous  to  the  explosion.  In  some 
cases,  however,  a  mticli  more  rapidly  bnniing  com- 
position is  employed,  a  nua'h  greater  length  of  fuse 
being  used,  and  tire  being  ronnnunicated  at  the  spot 
whrre  the  nien  have  taken  refuge. 

Safe'ty-guard.      (Ihiilinni    Enciivcerinri.)      An 
axle-guard   to  keep  the  car-wheels  on  a  track  at  a 
switch. 

Safe'ty-hoist.  1.  A  hoisting-gen  r  on 
t\w  dilferciitial-pnllcy  principle,  which  will 
not  allow  the  load  io  descend  by  the  run. 
See  Sack-iioist. 

2.  .V  catch  to  prevent  the  fall  of  a  cage 
when  a  rope  breaks.      See  Fig.  4539. 

Safe'ty-hook.  .\  device  to  prevent  a 
watch  from  being  detached  from  its  chain 
L  by  accident  oi'  by  a  smlden  jerk.  In  the 
I  ligure,  this  is  ell'e('ted  by  screw'ing  down  the 
nut  li  against  the  shoulder  n  ;  this  prevents 
the  tongue  i  from  .  turning  open  on  its 
pivot. 
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Safe'ty-lamp.  A  lamp  surroundcil  by  a  cylin- 
der of  wire  gauze,  invented  about  IblS  by  ISir  Huni- 
[diry  Davy,  to  obviate  the  danger  of  tire-damp  ex]ilo- 
sions  in  mines.  A  similar  contrivance  was,  about 
the  same  time,  invented  by  the  elder  Stephenson. 

Davy,  after  numerous  experinuMits  upon  the 
pa.ssage  of  Ihune  through  narrow  apertures,  found 
that  wire  gauze  of  suHicient  linenes-s  acted  as  a  com- 
plete barrier  to  its  transmission,  and  that  the  gas  in 
question  could  not  be  exploded  unless  absolutely  in 
contact  with  the  flame. 

The  principle  may  be  readily  demonstrated  by 
lioldiug  a  sheet  of  wire  gau/.c  above  a  fl.ame  and 
bringing  it  down  gradually  till  it  divides  the  cone 
of  intlammable  vapor  ami  matter  by  a  horizontal  sec- 
tion. That  w  hich  is  below  the  gauze  will  continue 
to  burn,  but  that  above  may  be  blown  out  anil  relit ; 
but  the  llame  will  not  communicate  through  the 
gauze  to  the  vapors  above. 

Sir  Humphry  Davy  gave  some  ofl'ense  to  the  fac- 
ulty, who  ccuild  not  keep  nji  with  his  discoveries, 
and  especially  a  patriarch  in  Aberdeen,  who  ignored 
Davy's  researches  lor  some  years.  The  discovery  of 
potassium  was  so  paljiabht  a  hit  that  the  sage  had  to 
relax  the  quarantine,  and  announced  :  "Gentlemen, 
both  potash  and  .soda  are  now  said  to  be  metallic 
oxides  ;  the  oxiiles,  in  fac't,  <jf  two  nu'tals,  called 
pota.ssium  and  sodium  by  the  discoverer  of  them,  — 
one  Davy,  in  London,  —  a  verra  troublesome  person 
in  chymistri/." 

Davy's  lamp  (n),  sent  to  the  mines  for  experi- 
mental n.se,  has  74S  apertures  to  the  square  inch, 
the  wire  being  -/„-  of  an  inch  in  diameter.  The  cage 
or  cylinder  has  double  joinings,  the  gauze  being 
lapyied  over  at  that  point.  The  jiarts  are  fastened 
by  hard  solder.  The  limit  of  .size  is  2  inches  in  di- 
ameter ;  that  of  the  meshes  j',!  of  an  inch.  The  num- 
ber of  meshes  was  subseipiently  increased  by  Dr. 
Clanny,  who  also  made  other  improvements  in  the 
lamp,  to  1,290  per  square  inch. 

In  Mupselor's  safety-lamp,  Belg:i.in  a  part  of  the  metallic  eoT- 
ering  which  surrounds  the  tiaiiie  aod  fnnus  the  chimney  is  re- 
placed by  glass,  atVordiiifr  more  light  than  that  yielded  by  the 
Davy  lamp.  The  air  for  supporfing  combustion  is  admitted 
from  above  through  two  wire  gauze  diaphragms  at  right  angles 
to  each  other. 

Eloin's  lamp,  also  Belgian,  has  a  concave  glass  at  its  lower 
part,  to  thsper^e  the  rays  of  light 

Messrs.  Liaute  and  Denoyel,  students  in  L'Ecole  Polytcch- 
nique,  of  Pari>,  have  devised  a  lamp  in  which  tiie  gas  necessary 
to  support  combustion  is  generated  in  the  lamp  itself  In  an 
experiment  made  at  Paris,  one  of  the  lamps  was  burned  for 
three  quarters  of  an  hour  eight  feet  under  water,  and  when 
drawn  up  was  burning  as  brightly  as  at  first. 

a  represents  the  first  Davy  safety  lamp,  in  which  a  wire  cyl- 

Fig.  4535. 


Safetij-Lajnps. 

inder  was  placed  as  casing  over  the  flame.  It  is  now  in  the 
possession  of  the  Hnyal  Socii'ty. 

f',  English  lamp.  The  light  inclosed  in  a  glass  cylinder,  the 
upper  end  of  which  is  prntcffcd  by  wire  gauze. 

c.  Knglish  lamp.     The  gauze  cylinder  protected. 
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d,  French  lamp,  Mucseler's.     Glass  and  gauze  cylinders. 

e,  petroleum  lamp,     liliis?  and  gauze. 
See  also  Photo-electric  Lamp. 


Safe'ty-lock.  1.  {Lock.)  A  lock  so  contrived 
as  not  tu  be  opened  by  a  picklock  or  without  the 
proper  key.     See  Lock. 

2.  {Firc-ai-ms.)  One  provided  with  a  stop  or 
catch  to  prevent  iiceiilental  discharge. 

Safe'ty-pa'per.  A  p^iper  chemically  or  mechani 
cally  prepared 

changed  by  being  tampered  with  ;  or  a  paj)er  so 
difficult  of  production  as  to  give  an  additional  meas- 
ure of  safety. 

Of  safe t}*^- papers  there  are  several  kinds  :  — 

1.  Paper  made  witli  distinguisliing  marks  to  indi- 
cate proprietorship,  as  with  the  Bank  of  finghind 
water-mark,  to  imitate  which  is  felony.  Or  the 
paper  of  the  United  States  currency,  which  has  silk 
libers  united  with  the  pulp,  the  imitation  of  which 
is  felony. 

2.  Paper  made  with  layers  or  materials  which  are 
disturbed  by  erasure  or  chemical  discharge  of  written 
or  printed  contents,  so  as  to  prevent  fraudulent 
tampering. 

3.  Paper  made  of  pecidiar  materials  or  color,  to 
prevent  copying  by  photographic  means. 

A  number  of  processes  may  be  cited  :  — 

One  kind  is  made  of  a  pulp  tinged  with  a  stain  easily  affected 
by  chlorine,  acids,  or  alkalies,  and  is  made  into  sheets  as  usual. 

Water-marks  made  by  wires  twined  among  the  meshes  of  the 
wire  cloth  on  which  the  paper  is  made      See  Wat^r-m  \rr. 

Threads  embodied  in  tlie  web  of  the  paper.  Colorcil  threads 
systematically  arranged  were  formerly  used  in  EnglauJ  fc»r  pn^i- 
oflire  envelopes  and  exchequer  bills. 

Silken  fibers  mixed  with  the  pulp  or  dusted  upon  it  in  pro- 
cess of  formation  ;  as  useJ  in  the  United  States  paper  currency. 

Tigere,  181".    Treating  the  pulp  or    the   paper,  previous   to 
Bizing,  with  solution  of  prus- 
siate  of  potash. 

SirWm.  Congreve,lS19.  A 
colored  layer  of  pulp  in  com- 
bination with  white  layers. 

Printing  upon  one  sheet 
and  covering  with  an  outer 
layer  plain  or  water-marked. 

(.ilynn  and  Appel,  1S21. 
Mixing  a  copper  s>tlt  in  the 
pu.p  and  aher^vard  adling 
an  alkili  or  alkaline  salt  to 
produce  acopious precipitate. 
The  pulp  is  then  washed, 
m  lie  into  piper  and  dipped  in 
a  sapnnai'eous  co:npound. 

Stevenson,    1S3T.      Incor- 
porating into  paper  a  metallic  ba^«e,  as  manganese,  and  a  neu- 
tral compound,  as  prussiate  of  potash,  to  protect  writing  from 
being  tamperej  with. 

Varnh  un,  1815.  A  paper  consisting  of  a  white  sheet  or  sur- 
face on  one  or  both  sides  of  a  colored  sheet. 

Stones,  1851.  An  ioJide  or  bromide  i.i  connection  with  fejro- 
cyanide  of  pota'^^ium  and  starch  are  combined  with  the  pulp. 

Johnson,  18>3.  Employing  the  rough  and  irregular  surface 
produced  by  the  fracture  of  cast-iron  or  other  brittle  metal  to 
form  a  water-mark  for  paper  by  taking  an  impression  there- 
from on  soft  metal,  gutta-percha,  etc.,  and  aft:erw.ird  transfer- 
ring it  to  the  wire  cioth  on  wliich  the  piper  is  made. 

Scoutteten,  1353.  Treating  piper  with  caoutchouc  dissolved 
in  bisulphide  of  Girbon,  to  render  it  impermeable  and  to  pre- 
vent erasures  or  chemical  action. 

Ross,  1854.  Water-linin_ 
the  note  in  colors  while  the  pulp  is  yet  soft 

Evans,  1854  Embodying  a  lace  or  open-work  fabric  in  the 
pulp  when  making. 

Courboulay.  1S5*).  Mixing  in  the  pulp,  or  applying  to  the 
paper  salts  of  iodine  or  hromine- 

Loubatieres,  1857.  Manufacturing  paper  in  layers,  any  or 
all  of  which  might  be  colored,  or  have  impressions  or  con- 
spicuous marks  for  preventing  forgery. 

Herapath,  185S.  Imbuing  paper  during  or  after  its  manufac- 
ture with  a  solution  of  a  ferrocyanide,  a  ferrid-cyanide,  or  sul- 
pho-cyanide  of  potassium,  sodium,  or  ammonium. 

Seyd  auit  Brewer,  1S5S.  Applying  aqueous  solution  of  ferro- 
cyanide of  potas-sium  or  other  .salt,  which  forms  an  indelible 
compound  with  the  ferruginous  base  of  writing-ink 

Spirre,  18o9.  Opaque  matter,  such  as  Prussian  blue,  white 
or  red  lead,  insoluble  in  water,  is  stenciled  on  one  layer  of  the 
paper  web,  forming  a  regular  pattern  ;  this  is  then  covered  by 
a  second  layer  of  paper. 
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Moss,  1859.  Coloring-matter  prepared  from  burned  china  or 
otiier  clay,  oxide  of  chromium  or  sulphur,  is  combined  with  the 
pulp. 

Barclay, 1859.  Incorporating  with  the  paper,  1.  soluble  ferro- 
eyauides,  ferrid-cyauides,  and  sulpho-cyauides  of  various  metals, 
or  forming  dibasic  salts  with  potassium,  sodium,  or  ammonium, 
in  conjunctiou  with  vegetable,  animal,  or  metallic  coloring-mat- 
ters, 

2.  Salts  of  manganese,  lead,  or  nickel  not  containing  ferro- 
eyanogen. 

,...w.^.^ ».     .,.  ..-^^. ..*,.,  ^'  t'^rrocyanides,  etc,  of  potassium,  sodium,  and  amnioni- 

Vi    V  r"i--'  -—•"—""J  v.  ..-^^...*...    j  ^^    .     ^.Qnjmjction  with  insoluble  salts  of  manganese,  lead,  or 
that  Its  color  or  texture  will  be    njckel.  b         .        .  "^ 


4.  Insoluble  ferro-  or  ferrid-  cyanide  of  manganese,  or  soluble 
sulpho-cyanide  of  manganese  alone,  or  forming  double  salt3 
with  potassii^i,  sodium,  or  ammonium. 

Hooper,  1S(>0.  Oxides  of  iron,  either  alone  or  dissolved  in  an 
acid,  are  mixed  with  the  pulp. 

Nissen,  1860.  Treating  paper  with  a  preparation  of  iron,  to- 
gether with  ammonia,  prussiate  of  pota^^h  and  chlorine,  while 
in  the  pulp  or  being  sized- 

Middleton,1860.  One  portion  of  a  bank-note  is  printed  upon 
one  sheet  of  thin  paper  and  the  other  part  on  another;  the  two 
are  then  cemented  together  by  india-rubber,  gulta-percha,  or 
Other  compound.  The  interior  printing  is  seen  through  its  cov- 
ering sheet,  so  that  the  whole  device  on  the  note  appears  on  its 
fece. 

Olier,  186K  Several  layers  of  paper  of  various  materials  and 
colors  are  employed  ;  the  middle  one  may  be  colored  with  a 
deleble  dye,  whose  color  will  be  changed  by  the  application  of 
chemicals  to  the  outer  layer. 

Olier,  1863.  A  paper  of  three  layers  of  difft^•ent  thicknesses, 
the  central  one  having  an  easily  removable  color,  and  the  exter- 
nal layers  charged  with  silicateofmagnc-ia  or  other  .salt. 

Forster  and  Draper,  1804  Treating  paper  during  or  after  its 
manufacture  with  artificial  ultramarine  and  Prussian  blue  or 
other  metallic  compound. 

Besides  these,  are  numerous  devices  for  preventing  copying 
by  piiotographic  means,  certain  colors  l)eing  employed  in  parts 
of  the  genuine  note  which  are  not  capable  of  giving  a  photo- 
graphic image  with  the  distinctness  required. 

In  a  paper  made  by  the  apparatus  shown  in  Fig.  4530,  threads 
of  rublx-r  or  gutta-percha  from  the  roll  H  are  iuserted  ijetweea 
the  two  layers  of  the  double  web,  formed  by  the  making  cylin- 
ders B  D  D^  compacted  by  the  press-rolls  E  E,  and  solteued 

fig.  4536. 


limit. 

2.  A  device  to  pre- 
vent  barrels   from 
bursting  by  the  expan- 
or  printing  the  denomination  of!  sion  of  their  contents, 

generated 


Saftty-Paptr  Machine. 

and  united  to  the  paper  fiber  on  passing  through  the  heated 
drying-cylinders  F  F. 

Safe'ty-plug.  1,  {Steam-boiler.)  A  btilt  hav- 
ing the  centtT  tilled  witli  a  fusible  metal  and  screwed 
into  the  top  of  the  fire-box,  so  tliat  the  metal  may 
melt  out  when  the  tt-mperature  of  the  inside  of  the 
boiler  reaches  a  certain 

Fig.  4537. 


or     gases 

therein. 

It  consists  of  a  hol- 
low metallic  screw- 
phig,  haWng  a  valve, 
which  is  supported 
against  its  seat  by  an 
adj  ustable  spring  of 
india-rubber,  or  other 
ela-stic  material,  which 
will  yield  when  the 
pri'S.sure  in  the  vessel  from  any  cause  exceeds  a  cer- 
tain limit. 

Safe 'ty -rail.    {lUiilway  Eaginecritig.)   A  guard- 


Safrtf- Plug  for  Barrels. 
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rail  at  a  switi-Ii  to  licai-  against  tlie  inside  edge  ol'  a 
wlii'i'l-lliuif!!'  to  kta'[i  the  tivad  on  tlie  ((■((cA'-iail. 

Safe'ty-ra'zor.  A  razor  liaving  guards  at  each 
side  of  Ihe  cilgi'  to  prevent  nervous  and  inlirni  jier- 
sons  troni  aiTidentally  cutting  tlicnisclves  in  sliaving. 
See  liA/.oi;. 

Safe'ty-rein.  (Saddler;/.)  A  rein  to  be  used 
in  case  the  liorse  iittc^inpts  to  run  away.  It  usually 
has  a  special  purcha.se  of  some  kind  intended  to  draw 
the  hit  violently  into  the  angles  of  the  mouth  ;  to 
throw  a  blind  over  the  eyes  ;  to  draw  a  choking- 
strap  around  tlie  throat,  etc.,  etc. 

In  the  e.\am[)le,  the  gag-rein  passes  through  a 
loop  above  the  bit-ring,  and  is  connected  to  the 
cheek-piece  by  the  brow  hand.  It  is  also  connected 
by  cross  strap  to   the  driving-rein,  which  has  a 


Fig.  4541. 


Safety-Rein, 

spring  section  next  the  bit.  The  driving  and  gag- 
reins  e.\ert  their  usual  functions  until  the  horse  is 
restive,  when  severe  draft  on  the  driving-rein 
stretches  the  elastic  section  aiul  transfers  the  ])o\ver 
to  the  gag,  which  draws  the  bit  into  the  angle  of 
tlie  mouth. 

Safe'ty-stop.  {Hoisling-machim.)  Provision 
is  made  in  hoisting-machines  whi<'h  are  hoisted  by 
a  rope  for  being  automatically  stopiied  when  the 
I'ope  breaks. 

Otis"s  apparatus  for  tliis  purpose  (Fig.  45.30)  consists  of  a  pair 
of    pawls     wliich     engage 


Fig.  4539. 


Safttii-Stop. 


ratcliet  teeth  in  tlie  bars 
attactieU  to  ttle  uprights  on 
the  side  of  the  sliaft.  The 
pawls  are  held  out  of  en- 
gagcuiGiit  with  the  racks 
so  long  as  the  weight  of 
the  platform  is  .suspended 
from  the  rope,  hut  if  the 
rope  break  the  spring  comes 
into  action  and  depresses 
the  elbow  levers,  which 
force  out  the  pawls  and 
prevent  the  farther  descent 
of  the  platform.  SeellOPE- 
ELEVAToa. 

In  Fig.  4540,  the  rubher 

, ^         springs  A'  A',  in  case  the 

V         rope    break.s,  draw    down 
^ — '  th» 


the  inner  ends  of  the  arms 
A  A,  forcing  their  beveled 
outer  ends  into  a  rack  on  the  guides  G  G. 

Fig.  4540. 


In  Fig  4541,  the  press- 
ure of  the  elliptic  spring 
L  against  the  levers  jV  jV 
is  relieved  sutticiently  to 
allow  them  to  clear  the 
notches  in  the  guides 
T  r  so  long  as  the  hoist- 
ing-rope is  kept  tense  by 
the  weight  of  the  cage  ; 
but  in  case  of  breakage 
the  spring  acts  to  force 
out  two  sliding  catch- 
bolts  into  the  notches, 
preventing  farther  de- 
scent. 

2.  (Fire-arms.)  A 
device  to  prevent  the 
accidental  discharge 
of  a  gun.  In  Fig. 
4542,  a  flat  spring 
catches  against  the 
rear  of  the  hammer 
and  locks  it  against 
the  nipple ;  when 
the  spring  is  pressed 
against  the  stuck,  the 
hammer  is  free  to  be  cocked. 

3.  A  device  on  a  pulley  or  sheave,  to  keep  it  from 
running  backward. 

4.  .\  stop-motion  in  a  spinning-maehine,  knitting- 
machine,  loom,   etc.,   which    arrests  the  motion   in 

Fig.  4542. 


Miller's  Sa/tlij-Stop. 


Safettj- Stop  for  Elevators. 


Safety- Stop  for  Gitn-Locks. 


case  of  the  breakage  of  a  sliver,  yarn,  or  thread,  as 
the  case  may  be. 

Safe'ty-strap.  (Saddler;/.)  An  extra  back 
band  pas.-.ing  over  the  seat  of  a  gig-saddle,  having 
holes  through  which  the  terrets  jiass  to  keep  it  iu 
position,  the  ends  being  buckled  to  the  .shait-tug  ; 
used  as  a  safeguard  on  light  trotting  harness. 

Safe'ty-switch.  (JiaiUca;/.)  A  switch  which 
returns  automatically  to  its  normal  position  after 
having  been  moved  to  let  a  train  on  to  or  oU'  of  a 
silling. 

Safe'ty-tube.  A  tube  used  in  chemical  opera- 
tions to  ]irevent  the  bursting  of  a  vessel  from  the 
sudden  disengagement  of  gases,  accession  of  air,  or 
the  niingling  of  lluids  in  vessels  connected  together. 

Safe'ty -valve.  (Sleatn-cnginc.)  A  valve  which 
automat iially  opens  to  permit  steam  to  escape  or  air 
to  enter  the  boiler  in  order  to  prevent  its  explosion 
or  coUajise. 

Interval.  Opens  to  the  inner  side  when  the  press- 
ure of  steam  is  less  than  a  given  weight. 

E.elernal.  Opens  to  the  outside  when  the  pressure 
of  steaiu  is  greater  than  a  given  weight. 

The  latter  is  more  important,  and  is  an  indi.>ipen- 
sable  attachment  to  ('\-ery  boiler.  It  I'onsists  com- 
monly of  a  lever  of  the  third  class  pivoted  at  one  end  ; 
the  valve,  which  is  on  a  stem  projecting  from  the 
lower  side  of  the  lever,  is  conical,  and  lits  into  a  cor- 
lesponding  seat.  The  lever  has  notehcs  for  receiving 
the  hook  or  loop  of  a  weight  which  is  susjiended 
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therefrom,  and  may  be  moved  from  one  notch  to 
another,  like  the  weight  of  a  steelyard,  so  that  a 
gi-eater  or  lese-  amount  of  steam  |iressure  may  be  re- 
quired to  lift  the  valve  from  its  seat. 

The  safety-valve  is  also  used  with  boilers  of  va- 
rious kinds,  air  and  gas  engines,  i)roving-[iuinps, 
liydraulic-piesses. 

Locomotive-engines  have  two  valves  placed  on 
thi.:  boiler  for  the  escape  of  stt-am  when  it  exceeds 
certain  Uniits.  One  of  them  is  placed  beyond  iht; 
control  of  the  engineer,  and  is  called  the  lock-up 
valve.  The  othei"  is  regulated  by  a  lever  and  spring- 
balance  at  a  little  lower  pressure  than  the  lock-up 
valve. 

It  was  invented  by  Papiu,  1695,  and  was  origi- 
nally applied  to  his  dlgi^Mcr. 

XjFig.  4543,  shows  Papia's  safety-valye  in  connection  with 
his  engine  for  raising  water,  a  is  the  valve,  which  is  a  conical 
stopper,  representing  the  power  in  a  lever  of  the  third  kinil, 
weighted  at  6,  lilted  by  the  valve  when  the  steam  pres^siire  iu 


the  boiler  c  exceeds  a  fixed  limit.  For  raising  water  by  this 
machine,  a  vacuum  was  produced  over  the  Heat  d  in  the  cham- 
ber e,  causing  the  water  to  rise  through  the  induction-pipe  f 
and  fill  the  chamber;  on  turning  the  cot  k  g-,  steam  was  admitted 
above  the  float,  forcing  the  water  out  through  the  discharge-pipe 
/(,  the  cock  I  being  opened  for  that  purpose.  Au  air-chamber  k 
made  the  discharge  continuous. 

B,  safety-valve  for  high-pressure  boilers  The  weight  is  re- 
placed by  a  spiral  spring  whose  tension  is  adjusted  by  a  thumb- 
nut. 

C,  French  safety-valve.  The  lever  has  two  equal  arms,  hav- 
ing weights  traversing  on  rollers;  when  the  pressure  reaches 
the  fixed  limit,  the  weights  roll  down  the  tilted  lever,  leaving 
the  valve  opening  free  until  they  are  rephiced. 

/),  common  safety-valve  with  graduated  lever,  on  which  the 
weight  may  be  set  at  any  required  number  of  pounds'  pressure. 

E,  the  valve  is  held  to  its  seat  by  bent  springs. 

F,  a  series  of  removable  perforated  weights  on  the  valve- 
spindle  are  employed. 

G,  the  weight  is  attached  to  a  stem  projecting  downwardly 
into  the  boiler. 

H,  Nlmmo's  valve  for  steamboat  boilera ;  a  modification  of 
the  above. 

/,  A',  valve  used  by  Mr.  Southern  in  his  experiments  on  high- 
pressure  steam  ;  the  first  iu  closed,  the  second  in  open  position. 

In  the  conditions  of  competition  for  the  £500  prize  for  the 
best  locomotive-engine,  offL-red  by  the  Liverpool  and  Manches- 
ter Railway  Company,  and  won  by  Stephenson's  "  Xtocket,"  it 
was   stated    that    one    of   the 
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safe t}"- valves  should  be  *'  locked 
up."  See  also  Loce-up  S.afety- 

VALVE, 

A  British  form  of  the  lock-up 
safety-valve,  which  is  inacces- 
sible to  the  engineer,  except  to 
lift  it  to  ascertain  that  it  is  not 
set  fast,  is  shown  in  the  illus- 
tration (Fig.  4544). 

Fig.  4.S45  shows  two  other 
forms  of  safety- valves  forsteam- 
boilers  ;  one  from  Burch'.-^  wnrk 
on  "  Steam -Boilers  "  ;  the  lower 
one  is  Cameron's  valve. 

In  Fig.  4546,   the  lever  and 


Fig.  4644. 


Loc/l-up  Saffty-Yalve, 


weight  are  toothed  on  their  under  surfaces,  engngnig  the  teeth. 

of  aspur-wheel,  to  whose 

axis  an  index  is  attached  Fig.  4545. 

which  indicates  on  a  dial  ^^  _ 

the   steam    pressure  at 

which   the   saiety-vaive 

is  set. 

Fig.  4547  is  a  safety- 
valve,  or  blow-off  valve ; 
operated  in  the  latter 
case  by  a  stem  passing 
through  a  stuffing-box 
in  the  front  ofthe  boiler. 

Safe'ty-valve 
Le'ver.  {SUa/n- 
cnghic.)  The  lever 
to  which  is  attached 
the  weight  or  spring 
that  controls  the 
opening  of  the  safe- 
ty-valve. In  loco- 
motive-engines, it  is 
fixed  at  one  end  to  a 
stud  and  rests  on  the 
valve  at  a  short  dis- 
tance from  this  stud. 
Its  length  is  proper-  Safety-  Valves. 

tioned  to  the  area  of 
the  valve,  and  a  spring-balance  indicates  the  pressure 

Fig.  4547. 


Safety-  Valve. 
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Fig.  4647. 
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in  poumls  per 
siiuare  inch  on 
till'  btiiler  above 
ii  t  III  OS  p  he  ric 
j)rcssiiie. 

Saf  fi-an. 
[Lfttt  kcr .)  A 
(lyi'tl  leather 
iiiaduat  Astnu'au 
^P  ami  other  }Kirts 
of  A.siatio  Hiis- 
sia.  The  skins 
of  bucks  ami 
goats  are  used 
for  the  purpose, 
and  the  colors 
used  are  retl  ami  yellow.  The  articles  used  in  its 
preparation  are  liine,  do<;'s  duuf^,  and  bran.  Honey 
is  used  alter  the  bran.  After  three  days'  feruienta- 
tion.  tlie  skin  is  salted  and  dried.  The  skin  is  then 
dyed,  and  tanned  with  sumach.  The  red  color  is 
given  by  eociiineal  and  iricoidc.%  an  alkaline  plant 
growing  plentifully  on  the  Tartarian  salt  deserts. 
The  color  is  tinislied  with  alum.  For  the  iinest 
qualities,  sorrel  is  added  in  the  cochineal  bath,  and 
the  tanniui^  is  done  by  galls.  The  roughness  is 
given  by  a  in'avy  iron  rake  with  lilunt  ])oints. 

Sag.  1.  The  liending  downward  of  the  middle  of  a 
beam  or  other  object  supported  at  both  ends.  Some- 
times beams  are  i'raiued  with  a  slight  ccunbcr^  which 
neutralizes  tlie  stvj. 

Hof/ginij  is  the  depression  of  the  ends  when  sup- 
ported in  the  midtUe.     See  Hog-fkamk. 

2.  The  movement  of  a  shi[»  when  making  consid- 
erable Irr.-waif.  It  is  the  opi)osite  of  hulUing  a  good 
wind,  or  bi-aring  up  well  to  windward, 

Sag'a-thy.  {Fabric.)  A  mixed  fabric  of  silk 
an<l  cotton. 

Sag'ger.  (Porcelain.)  Saggers  for  earthenware 
liold  a  pile  of  ware  in  the  biscuit  or  white  condition, 
but  ehimi  and  line  porcelain  articles  are  contained 
separately  in  small  sttijfjcrs  called  sctt^^rs^  which  are  of 
a  shape  to  suit  tlu'  article.  They  are  reared  iu  bnntjs 
in  the  hiln  where  they  are  fired.  Saggar ;  seggar. 
See  Seggau. 

Clay  for  making  pots  to  be  used  as  saggers. 
Sag'ging.     {X'tnticul.)     A  term   the   reverse   of 
hugging.      Ap[)lied  to  a  ship  when  tiie  middle  por- 
tion of  tlii^  keirl  and  bottom  arch  downward. 

Sa-git'ta.  {Masonrg.)  a.  The  keystone  of  anarch. 
b.  The  versed  sine  of  an  arch  ;  from  the  resem- 
blance of  an  arrow  standing  upright  on  the  string  of 
a  bow. 

Sa'go-mak'ing.  Sago  is  a  variety  of  stan-h  pre- 
parctl  fmiii  the  pith  of  palms  behmging  to  the  ^'enus 
sitgics,  and  emi)loytrd  in  various  culinary  preparations, 
particularly  for  invalids. 

At  the  proper  age,  the  sago-palm  is  cut  down,  the  wood  being 
a  mere  shell  around  a  most  iiliuiidmit  pith.  A  strip  of  the  burk 
and  j*hell  of  the  trunk  is  rcnioveil,  and  the  interior  pnlp  bejiten 
up  with  stone  hammers  until  only  a  trough  about  half  an  inch 
thick  is  left.  Tlie  pulp  is  then  taken  in  ba.'ikets  made  of  Kigo- 
palm  leaves,  and  wa.shed  in  tnxighs  nuule  fnun  the  trunks  of 
the  tree,  strained  throuj^li  sieves  made  from  the  filx-r  and  allowed 
to  settle,  this  part  of  the  proceiw  resonihliug  the  iiiannfactiire 
of  stareh.  When  a  sufficient  quantity  has  been  olitaiiied,  it  in 
made  into  thirty-pound  rolls,  wrapfied  in  sago  leavt-s,  uud  is 
rt-ady  for  market  under  the  name  of  raw  sago.  By  tlic  .Malays 
this  farina  is  broken,  up  into  powder  and  dried  in  the  sun.  Tliis 
is  baked  in  shapes  in  an  oven.  The  cakes  are  dried  iu  the  sun, 
tied  in  bundles,  and  packed  away.  They  are  eateu  dry,  wet, 
toasted,  or  boiled  like  rice. 

Sa'ic.  ( J'cssrI. )  A  Levantine  vessel  like  a 
ketch,  but  without  top-gallant  sail  or  niizzen-toj)- 
sail. 

Sail.     A  canvas  clotli  spread  to  catch  the  wind. 


1.  (XaiUicai.)  It  is  supported  by  the  masts,  spai's, 
or  stays  of  a  vessel. 

2.  The  propelling  sheet  of  a  wind-driven  caiTiage. 

3.  Tile  clothing  on  the  radial  arms  of  a  windmill. 

4.  A  funnel-shaped  bag  on  the  deck  of  a  vessel  to 
intercept  or  gather  air  and  lead  it  below  deck^for  the 
purpose  of  ventilation.     A  n-ind'Sail. 

The  Greek  tradition  that  L)?edalus,  the  Athenian, 
1240  B.  c,  tirst  contrived  sails,  is  disproved  by  the 
expeditions  of  the  Phcenicians  around  the  Mediter- 
ranean i)revious  to  that  time,  by  the  fart  that  the 
Nile  had  been  for  over  1,000  year.^  the  great  liigh- 
way  of  Kgyjit,  and  the  rivers  of  China  for  an  eipial  or 
greater  jieriod  had  run  through  a  well-peopled  country. 

*'  Sails  come  from  Egypt,  and  this  paper  too." 

Ubrmippcs  :  quoted  i)y  ATHi:N.EUS,  a.  d  220. 

The  Veneti,  a  tribe  of  the  Belga?,  had  leathern  sails  managed 
by  chains.  The  Romans  tore  them  by  scythes  on  the  ends  of 
long  poles.  —  Str.\bo. 

Sails  take  their  names  from  the  mast,  yard,  or 
stay  on  which  they  are  stretched.  Some  of  the 
names  indicate  relative  elevation  :  — 

Foretopmast-stiysait . 
Maintopmast-studdingsail. 
Main-skysail,  etc.,  etc. 
See  Fig  4549. 

They  also  differ  in  their  mo<le  of  extension  :  — 

A  square  sail  is  extended  hy  a  yard  or  bno77i  (see  Fig  4'4S) 
A.  fore-and-aft  sail  is  extended  by  a  ^njf\  stay,  April,  or  i/rtrd. 

Names  indicative  of  form  ;  — 


Mainsail. 
Foretopsail. 
MizztMi-royal-sail 
Main-staysail. 


Square  sail, 
L;i  teen-sail. 


Shoulder-of-mutton  sail,  etc 


Sjieeific  names  of  vai-ious  derivations  :  — 


Bonnet. 
Jib. 

liing-tail. 
Sky  .sail. 
Spencer. 


Driver. 

Lug. 

Save-all. 

Spanker. 

Trysail. 


Names  derived  from  normal  position  :  — 


Fore-and-aft  sail. 
Water-sail. 


Studdingsail. 
Bonnet. 


Hy  position  before  or  abaft  the  center  of  effort  of 
the  vessel  :  — 


llead-sail. 


After-sail. 


The  Sfjnare  sails  are:  courses,  topsails,  top'gallantsails,  roy- 
als, and  skifsails,  on  each  mast.  Lu^  and  ituddins  sails  are 
also  enumerated  among  the  square  sails. 

Ihe  fore'aiul-aft  sails  are:  staysails,  trysails,  jibs,  drivers^ 
spatiker.s,  gnj/'topiails ;  and  in  sloops,  cutters,  and  schooners, 
the  main  and  fore  sails,  and  frequently  the  topsails. 

TVysails  arc  bent  to  small  spars  abaft  the  lower  masts.  That 
of  the  niizzen  is  called  the  spanker. 

Siaysai/s  arc  those  hoisted  on  the  stays  of  the  masts.  The 
/(trttoiii/i'tsi-stai/snil.  Jib,  Jlying-jib,  a.ud  jib-of-jib  are  of  this 
kind.     Suiitf  jibs  do  not  run  on  a  stay.     See  Cutter. 

Tlie  courses  are  the  sails  sustiiined  by  the  lower  masts,  as  the 
forisail,  -inainsnil,  and  spanker. 

The  parts  and  accessories  of  a  sail  are:  — 

Hrad  ;  the  upper  edge. 

Foot ;  the  lower  edge. 

Leech:  the  vertieal  edge.  The  weather-leech  is  the  luff.  The 
lee-leech  is  the  atter-Xcvah 

Clew :  one  of  the  lower  corners  of  a  square  sail ;  the  lower 
after-corner  of  a  fore-and-aft  sail. 

Tnrk  :  the  lower  weather-corner  of  a  square  sail ;  the  lower 
forward  corner  of  a  fore-and-aft  sjiil. 

Bunt :  the  middle  part  of  a  sail,  vertically. 

Bolt-rope  :  .sewed  round  the  edges  of  .1  SJiil ;  it  is  called  the 
head,  f'fiot,  or  Irerh  rope,  according  to  position. 

Earing  :  the  upper  corner  of  a  squan*  sail. 

The  depth  of  a  sail  is  from  the  head-rope  to  the  foot-rope  of  a 
square  sail :  the  length  of  the  after-leech  of  a  fore-and-«ft  sail. 

Tabling ;  an  additional  thickness  of  canvas  on  the  ropid  side 
of  a  .»iail. 

Reef-band;  a  strengthening  band  across  the  sail  at  the  eyelet- 
holes  for  the  reef-points. 

B  erf -paints  ;  tJipering  pieces  of  braided  cordage  called  sentiit, 
which  pass  through  the  eyelets  and  bang  down  an  cfjual  dis- 
tJincc  before  ami  abaft  the  sjiil.  The  length  is  such  as  to  enable 
them  to  reach  twice  round  tlie  yard. 

Reef-line:  a  substitute  for  reef-pnints,  consisting  of  a  rope 
rove  through  the  eyelets  of  a  reef-baud  and  over  the  yard. 
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Reff-tackh  ;  a  purchase  by  which  the  reef-rringles  on  the 
leech  of  the  s;iil  are  hauleJ  up  to  the  yard  in  reetiu}^. 

Bethj-buH'S :  a  strengthening  band  of  canvas  running:  horizon- 
tally niid'.vay  between  the  lowest  reef-baud  and  tin*  foot  of  the  sail. 

Bunlline-ciolhs ;  bands  of  canvas  ruuuing  up  aud  down  fi'om 
the  belly-band  to  the  foot  of  tlie  sail. 

Rerf-iackle  patch:  a  strengthening  piece 
of  canvas  at  the  reef-cringle  on  the  leech  of 
a  sail. 

Top-tin  m? ;  a  patch  on  the  lower  part  of 
a  topsail  where  it  chafes  on  the  lup  of  a 
lower  mast. 

Cringle ;  a  loop  on  the  leech  of  a  sail  to 
which  the  reef-tackles  are  attached.  The 
head-cringle  is  a  loop  ou  the  upper  corner 
of  a  sail  by  which  it  is  lashed  to  the  heatl- 
earins;  strops  on  the  yard-arms. 

The  hea/I-rope  of  the  sail  is  secured  to  the 
jarkstay  on  the  yard  by  robands  passing 
through  eyelet-holes. 

The  roarh  of  the  sail  is  the  concave  curve 
of  the  foot. 

A  save-all  is  a  piece  which  fills  up  the 
roach  when  required. 

For  the  ropes  to  operate  yards,  sails,  etc., 

see  RUNMNG-RIGGUiG. 

A  sail  is  — 

Bmt ;  that  is,  fastened  to  its  yard  or  other 
spai;;  or 

Unb-nt :  cast  loose  therefrom. 

FurU'I :  drawn  up  to  the  yard  or  spar  and 
secured  by  gaskets. 

Reefed:   reduced  in  area  by  tying  up  a    t, 
portion  of  theybof  or  of  the  ktad,  as  the  case 
may  be. 

Atrip  :  hoisted  and  sheeted  home  ready  for 
trimming. 

Tt  imined ;  when  the  yards  are  braced  up 
in  the  most  advantageous  position  to  catch 
the  wind. 

To  set  sail ;  to  expand  it  on  its  yard  or  stay. 

To  7nake  sail  is  to  spread  all  or  a  part  of  the  sails  or  shake  out 
the  reefs. 

To  shorten  sail  is  to  furl,  reef,  or  clew  a  part  of  the  sails. 

To  strike  sail  is  to  lower  it  sudJeuly  by  letting  run  the  hal- 
yards 

To  lonsen  sail ;  to  shake  it  from  the  yard  to  dry. 

To  bark  sail :  to  handle  the  sail  so  as  to  catch  the  wind  in  a 
direction  to  force  the  ship  astern. 

To  hand  sail  is  to  furl  it. 

To  brace  a  sail  is  to  move  it  by  bracing  the  yards;  to  brace 
about  is  to  brace  them  in  a  contrary  direction  ;  to  brace  in  i^  to 
haul  in  the  weather-braces;  to  brare  up  is  to  haul  in  the  lee- 
braces. 

To  brail  is  to  haul  up  the  foot  and  leeches  of  a  sail  by  its  brails. 

To  Jilt  is  to  brace  the  yards  so  that  the  wind  will  act  upon  the 
after  surface  of  the  .siijls. 

To  settle  down  a  sail  is  to  lower  it  to  the  cap  handsomely. 

Square  sails  are  worked  by  the  motions  of  the  yards  which  are 
effected  by  those  parts  of  the  running-rigging  known  as 
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Frigate  under  Full  Sail. 


Halyards. 
Braces. 


Lifts. 


The  ropes  especially  devoted  to  the  sails  are  the 


Sheets. 
Jacks. 

Clewlines. 
Bowlines. 


Buntlines. 
Downhauls. 
Brails. 
Outhaulers, 


Canvas  or  sail-cloth  ismade  in  grades  of  quality  and  strength. 
Of  the  latter  it  is  Nos.  1  to  8.  The  first  number  is  the  sti-on- 
gest,  and  is  used  for  storm-sails ;  No.  8  for  small  sails  and  stud- 
din  gsai  Is. 

The  seams  of  the  cloth  in  a  square  sail  are  vertical.  In  a 
fore-and-aft  sail  they  are  parallel  with  the  after-/fac/i. 

In  Cowan's  patent  (English)  the  seams  are  horizontal. 

The  seams  have  also  been  made  diagonal,  with  no  improved 
effect,  but  rather  otherwise 

Some  of  the  terms  employed  by  sail-niakera  are,  — 

Seaming;  sewing  the  breadths  together. 

Goring:  cutting  out  the  wedge-shaped  pieces  where  the  sail 
narrows. 

Tabling ;  putting  on  the  strengthening  strips  around  the 
edge,  where  the  cringles  are  inserted 

Sowing  on  the  reef,  bellfi,  lining,  and  buntUne  bands. 

Roping  ;  sewing  on  the  bnll-mpe. 

Marling  on  the  clews  and  foot-rope. 

Many  attempts  have  been  made  to  avoid  the  necessity  of  going 
aloft  to  set  or  furl  sail's,  which  is  a  dangerous  duty,  especially  in 
stormy  and  wintry  weather. 

Cunningham's  patent  (English) is  for  a  yard,  rotated  by  ropes 
from  the  deck,  so  a<  to  wind  on  or  unwind  the  sail  in  furling  or 
setting.  The  plan  involves  a  vertical  division  of  the  sail,  and 
has  not  been  genoral'y  adopted. 

Fig.  454S  is  a  course  or  lower  square-sail. 


spanker, 
mizzen-topsftil. 
mizzen-toii-gallantsail. 
mizzen-royal. 
mainsail, 
main- topsail. 

maintopmast-studdingsail. 
main-tnp-gallantsail. 
',  niaiu-top-gallant-studding 
sails. 

main-royal. 
,  maiu-royal-^tuddingsails. 


in,  foresail. 

n ,  fore-studdingsail. 

o,  foretopsail. 

p,  foreto|imtist-«tuddingsail. 

9,  forc-t  op-gal  I  ant  sail 

r,  fore-top-gallant-studding- 

sall. 
.«,  fore-royal. 
t,  fpi-p-royal-studdingsail. 
I',  jib. 
V,  flying-jib. 


Sail-cloth.  iFubric.)  A  canvas  for  sails,  made 
of  Hax,  lu'mp,  cotton,  or  jute.  In  thii-kness,  and 
consequent  weight,  it  varies  from  22  to  44  pounds 
per  bolt  of  3S  yards,  24  inches  wide. 

Sail-clutch.  An  iron  hand  fastening  a  sail  ;  a 
substitute  for  hoops  or  hashing. 

Sail-hook.  {Xa<(ticaL)  A  small  hook  for  hold- 
ing the  sail-cloth  while  sewing. 

Sail-hoop.  {Nautical.)  The  wooden  rings  by 
which  fore-and-aft  sails  are  secured  to  masts  anil 
stays. 

Sail'ing-car'riage.  A  wheeled  vehicle  propelled 
by  sailis.  Such  appear  to  have  been  used  by  the 
Chinese,  and  at  the  present  day  a  kind  of  sled  pro- 
vided with  sails  is  sometimes  met  with  on  our  north- 
ern rivers.  They  are  capable  of  great  sjieed.  See 
IcR-i^(»AT  ;  Kite. 

Sail-loft.  A  large  apartment  where  sails  are  cut 
out  and  made. 

Sail-nee 'die.  {Nautical.)  A  large  needle  with 
triancrulnr  tapering  end,  used  in  sewing  canvas. 

Sail-room.  {Nautical)  An  apartment  or  bimk 
on  board  sliip  where  spare  sails  are  stowed. 

Sail-wheel.  A  name  sometimes  apjdied  to  the 
tachometer  of  "Woltmann.      See  TAriioMETKR. 

Sa'ker.  {Ordnance.)  An  old  form  of  cannon,  8 
or  y  feet  long,  and  of  5  pounds'  calilier. 

"  The  cannon,  blundt^rbuss,  and  saker, 
lie  was  the  inventor  of  and  maker." 

IIUDIBRAS. 

Sal'a-man'der.  1,  A  circular  iron  plate  u.sed  in 
cooking.      A  griddle. 
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SALLY-PORT. 


2.  A  tenii  souu'tiiiies  applieil  to  a  fire-])foof  safu. 

3.  A  lii'iiti-'J  iron  1'ot-  liriiigcaiiiion,  called  on  .sliip- 
boai'd  a  lo<^gt'i"hi'ail.      Not  now  in  use. 

Sal'a-mander's  Hair.  Asbestus,  ainiantlma, 
mineral  lla.x.      Sec  \a'^cn  l(i7,  168. 

Sa'li-ent  An'gle.  (/•'art ijicution.)  Two  united 
faees,  present inj;  the  veitex  outward,  as  in  the  redan 
and  bi I. ■<! in, I.     Wee  Ki^'.  4-2KS, 

Sal'i-nom'e-ter.  An  instrument  for  ascertain- 
ing the  saltness  ol'  water.    . 

The  thcrnionu'in'cal  method  is  hy  ascertaining  the 
boiling-point  of  the  hriue.  This  is  used  in  salt- 
works, the  scale  being  graduated  to  indicate  percent- 
ages. 

The  hydromclric  method  is  by  finding  its  specitiu 
gravity  at  a  given  temperature. 

The  following  table  shows  the  boiling-points  and  specific  grav- 
ities of  sea-water  (at  00^  Fall. )  of  UilTereiit  degrees  of  saturation, 
expressed  in  parts  of  salt  contained  therein,  the  bai'ometer  indi- 
cating 30  inches  of  mercury  :  — 


Soltncss. 

Boils. 

Sp.  Gr. 

Pure  water 0 

212° 

1. 

Commou  se!i-water  i  ^3 

213  2° 

1.029 

214.4° 

lOoS 

»S 

21d.5° 

1.08T 

Up  to  this  point  no 

deposit  will  be  Ibrmcil. 

'js 

2Hi.7° 

1.116 

''Z 

217, SF 

1.145 

"32 

219.1° 

1,174 

'^ 

2211 .3° 

1.203 

Ss 

221  5° 

1.233 

"S 

222.7° 

12H1 

'»!;3 

223,8° 

1,290 

"3: 

226  0° 

1.319 

■^il: 

220.1° 

1  348  satui-atcd  solution 

As  a  general  rule,  the  boJIiiif^-point  of  the  water,  when  sub- 
jected to  :i  pressure  of  one  atmosphere,  shoiiliJ  never  be  allowed 
to  exceed  21ii'^.  The  tempenitiircnuist  be  ascertained  by  draw- 
injj  off  ;i  small  quantity  of  the  brine,  and  boiling  it  in  a  deep 
copper  vessel  in  the  engine-room,  a  eori'cctiou  being  ma.de,  if 
necessary,  for  the  state  of  the  barometer. 

The  following  table  shows  the  liit^ht  of  the  boiling-point  in 
Fahrenheifs  scale  at  different  bights  of  the  barometer  :  — 


Barometer. 

Boiling-point 

Barometer. 

Boiling-point 

27  inches. 

206.96° 

29,V  inches. 

211  20° 

27.i  inches. 

207.!M° 

30  inches. 

212° 

28  inches. 

208.69' 

30'.  inches. 

212.79° 

28i  inches. 

209  55° 

31  inches. 

213.57° 

29  inches. 

210.38° 

Fig.  4551. 


Fig.  4552. 


Fig.  4550. 


Salinometer. 

An    ordinary  form    of 
marine  salinometer  is  a 
graduated     glass    tube, 
whose   bottom   swells  into  two  bulbs,  the 
lower  the  smaller,  and  eontiiining  shot,  to 
cause   the   instrument   to    float   vertically. 
The  greater  the  degi'ee  of  saturation,  the 


Scdinometer. 


heavier  the  liquid,  and  the  consequent  hight  of  the  graduated 
stem  relatively  to  the  water's  surfat-e. 

The  water-chamber  of  Gamble's  salinometer  (Fig.  4550)  is 
connected  to  the  boiler,  so  as  to  give  a  constant  indicutit.n  of 
the  di'gree  of  saturation,  find  cont.iinsa  thermometer  for  show- 
ing the  temperature  tif  the  watLT  in  the  boiler.  The  case  has  a 
gl;u-<8  fiice,  tiiruugli  wliich  the  salinometer  can  be  seen,  and  the 
bulb  has  a  horizontal  line,  whose  coincidence  with  one  of  the 
graduations  at  the  side  of  the  case  shows  the  proportion  ot  salt 
contained  in  the  water,  as  1  y™, "-  33,  etc. ;  intermediate  propor- 
tions may  be  estimated  by  the  eye. 

In  Fig,  4551,  water  from  the  boiler  is  drawn  through  the  pipe 
E  into  the  cylinder  B.  The  upper  end  of  the  hydrometer  is 
visible  through  an  opening  in  the  tube  C,  so  a*  to  expose  the 
graduations.     A  thermometer  G  indicates  the  boiling-point. 

In  Fig.  4552,  an  inner  tube  is  weighted  to  balance  a  column 
of  water  of  known  hight  and  density,  and  rests  upon  a  Hexible 
diaphragm,  through  which  the  pressure  of  the  water  is  trans- 
mitted. Variations  of  pressure  are  indicated  by  an  index  con- 
nected with  the  upper  end  of  the  tube  and  traversing  the  dial, 

Sal'i-nom'e-ter-pot.  A  vessel  into  uliich  wa- 
ter from  the  boiler  is  drawn,  in  older  to  be  tested  by 
the  salinometer. 

In  Sewell's,  the  water  entering;  at  the  induetion- 
pipe  a  is  received  in  the  outi-r  ehiiniber  /»,  and  thence 
passes  downward  and  around  the  lower  edge  of  the 
inner  chamber  C,  so  as  to  prevent  a  scalding  jet  fly- 
ing out  at  the  top. 

Fig.  4554. 
Fig.  455a 


Salt  name  ter-Pot. 

Sa-li'va-pump.       {Vcn- 
tislrn.)   Adevice toreniovethe  Saliva-Pump. 

saliva  from  the  month  during 

dental  operations.  The  tongue  and  cheeks  are  kept 
from  eoutaet  with  the  teeth  of  the  lower  jaw,  and 
the  saliva  drawn  ott'  by  an  air-pninii  throngli  a  per- 
forated tube  into  a  receiver.  The  air-eseaj^e  valve  is 
between  the  receiver  and  the  exhanst-bulb  of  the 
pump. 

In  Fig.  4555,  the  rebent  upper  end  of  the  pipe 
has  a  rose  head  to  take  up  the  saliva.  A  compressi- 
ble bulb  and  two  valves  form  the  operative  mech- 
anism. 

Sal'ly-port.  1.  {Forfifimtion.)  An  ojx'ning  cut 
in  the  giaci.'^,  through  which  a  passage  leads  by  a 
ramp  from  the  terreplein  to  the  covered  way  of  the 
interior.  A  postern.  An  underground  passage  from 
a  fortihcation  for  making  sallies  from  the  covered 
way. 

2.  (Nautical.)  A  port  for  entering  or  leaving  a 
vesseL 
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Fig.  1SS5. 


Saliva-Pump' 


Sal'ly-port 
Sledge.  (Fortifica- 
tion.) A  sledge  used 
for  hauling  oid- 
nance,  aiiiriiunitiim, 
etc.,  uji  the  rani  [is, 
ete.,iii1'ortitieations. 
Salomon  -  lad'- 
der.  A  eliute  lor 
salmon  to  a.^cend 
falls  and  weirs.  It 
has  usually  a  broken 
or  a  sinuous  descent. 
A  fish-ladder  orfish- 
uvqi. 

Sal'mon- stair. 
A  zigzag  channel  (Ui 
the  face  of  a  weir  to 
assist  fish  in  ascend- 
ing the  same.  A 
fish-hidder. 

Sa-loon'-car. 
{Railway  Eiujinccr- 
ing.)  A  passenger- 
car  fitted  up  with 
sofas  and  chairs,  to  afford  first-class  accommodation 
for  those  aide  and  willing  to  pay  extra  for  it.  A 
drmrina-mnDi  or  paictcc  car. 

Salt-block.  An  apjiaratus  for  evaporating  the 
wati'r  from  a  saline  solution.  The  technical  name 
for  a  siilt-fictory. 

Salt'ern.  A  salt  manufactory  where  water  is 
evaporated  from  brine  and  dry  salt  olitained. 

More  especially  a  plot  of  retentive  land,  laid  ont 
in  pools  and  walks,  wheie  the  S(^i-\vater  is  admitted 
to  be  evaporated  by  the  heat  of  the  sun's  rays. 
The  operation  is  concluded  in  boilers. 
Salt-fur'nace. 

The  simplest  form  of  this  apparatus,  where  artificial  heat  is 

employed,  is  probably  that  of  West  Viriiinia  or  Syracuse,  N  Y., 

where  the  brine  is  piimpeil 

Fig.  4556.  from  a  great  depth  of  the 

e — ^T— ~  — ^    earth     and    conducted    by 

pipes  to  the  kettles,  whicli 
are  in  two  \oxi^  rows,  built 
into  the  top  of  a  furnace, 
which  is  150  feet  in  length, 
h;iviiig  the  furnace  doors  at 
ihh;  end  and  a  chimney  .at 
the  other.  The  iron  pans 
:,ri'  licavy  and  shallow,  and 
nuay  be  from  80  to  100  in 
numljor.  .\.s  the  water  evap- 
orates, the  salt  is  precipi- 
tated,and  is  dipped  out  into 
baskets,  which  are  placed 
in  pairs  over  the  pans,  in 
nrilcr  that  the  salt  may  drip 
iimi  dry.  The  salt  is  then 
,-inptied  into  the  bin  and 
.-hoveled  into  barrels  for 
fr;insportation. 
The  brine  which  supplies 
Sn!t-Fttrnar^.  the  aalt-works  of  Moutiers, 

in  the  Tarantaise.  Switzer- 
land, has  only  1  83  per  cent  of  saline  matter,  IJ  pounds  to  13 
pillons  of  water.  (The  water  of  the  North  Sea  in  Europe  has 
2.25  per  cent.) 

To  condense  this  attenuated  solution,  the  brine  is  repeatedly 
trickled  over  fagots  of  thorn  placed  in  frames,  being  conden.sed 
bv  aiSrial  evaporation  to  22  per  cent.  Another  plan  there  ailopt- 
ej  is  to  trickle  the  brine  down  vertical  cords,  upon  which  it 
crystallizes,  and  the  saline  cylinder  is  then  broken  off  The 
cords  are  renewed  every  25  ye:irs  ;  the  fagots,  every  7  years. 

Salt-gage.  A  s.\linomf.teii.  See  Figs.  4450, 
44.51,  44.5'2,  previous  page. 

Salt-glaz'ing.  (Potlerii.)  A  glaze  for  earthen- 
ware, lurjiured  from  common  salt. 

Salt-pan.  A  salt-pit,  or  salt-works.  An  evap- 
orating-j'nn  for  salines. 

Sai'vage.  (Xautii-nL)  A  .skein  of  hemp,  not 
twisted,   but   simply  bound  with  yarn  ;    used    for 


r- 
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tackling  of  cannon,  and  other  purposes  where  great 
pliancy  and  strength  are  required.      Sdvacicc. 

Sal'ver.  {Uuusr.hold. )  A  kind  of  tray  or  waiter, 
used  lor  falile  service.. 

Sa'mite.  (Fabric.)  A  heavy  silk  embroidered 
stull'.  Saincftc.  The  name  is  from  the  Greek 
f'iaVuroj,  six-threaded,  which  indicates  a  peculiar 
twill  in  the  original  goods,  given  by  floating  the 
weft  over  5  warps.     ,See  DlMirv  ;  Twill. 

**  Clothed  in  white  samite.''^ 

Tejwtson. 

Sam'pan.  A  Chinese  punt  used  on  the  rivers 
for  roMViying  merchandise,  and  also  frequently  for 
habitations. 

Sam'son-post.  I.  {Shipbuilding/.)  A  pillar  rest- 
ing on  the  keel.son  and  KU]q>orting  a  deck-beam. 

2.  {Nautical.)  A  spar  sustained  in  a  vertical  posi- 
tion by  guys,  and  used  as  a  ^(7)  for  the  suspension 
of  hnisting-taekle,  for  getting  boats  or  blubber 
aboard,   fishing  the  anchor,  etc. 

Sa'nat.     {Fabric.)     An  Indi.an  calico. 

Saud.  {Foundiiifi.)  The  .sand  used  by  the 
molder,  while  it  consists  essentially  of  crystalline 
particles  of  silica,  mu.st  contain  other  substances 
as  well,  to  give  it  tenacity  when  damp,  and  wdien 
sub-scquently  dried.  Clay  plays  the  most  important 
part;  it  is  a  common  constituent  of  the  .sand  as 
found  in  its  natural  bed.  In  this  respect,  different 
kinds  of  sand  differ  exceedingly,  and  tliey  have  to 
be  mixed  in  suitable  proportions,  and  (for  iron 
molding)  additions  of  powdered  coal  or  coke  made 
to  adapt  the  sand  to  each  specific  purpose. 

Sands  lor  difl'erent  purposes  or  kinds  of  work  re- 
ceive sjiecific  names,  as,  — 

Co?'c-sand,  dry  sand,  /rtcf/iflr-sand,  green  sand,  new 
.sand,  old  .sand,  strong  sand,  etc.,  which  see  under 
their  respective  heails.     See  also  ho.\u. 

Sau'dal.  A  protection  for  the  sole  of  the  foot. 
It  consi.sts  merely  of  a  sole,  with  sometimes  a  shield 
at  the  toe  and  heel,  leaving  the  upper  part  of  the 
foot  bare,  and  is  secured  by  straps  jiassing  over  the 
instep  and  around  the  ankle.  Sandals  were  worn 
by  the  Jews,  and  most  Oiiental  nations,  as  well  as  by 
the  Greeks  and  Ronuans,  but  appear  to  have  been 
to  a  great  extent  supplanted,  even  among  the 
Orientals,  by  shoes. 

The  sandals  of  the  ancient  Egyptians  are  shown  in  many  of 
their  paintings  at  Medinet-Aboo  and  elsewhere. 


Fig.  4557 


E^ijp'i'an  and  A>^t/r"nt  Sandals  and  Shoes. 
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In  the  Abbott  Collection  (New  York  IlistoriciU  Society)  arc 
old  Egyptiaa  sandals  made  from  date-lfuves,  papyrus,  luatlier, 
and  raw-liide  Also  boots  and  shoes  of  purple  leather,  white 
kid,  and  red  leather. 

Tlieir  common  sandals  were  of  papyrus  or  palm-leaves  ;  those 
of  the  Greeks  and  Komans  of  willow.  The  haxa  was  the  saudal 
of  the  comedian  ;  the  culhitrnus,  of  the  tra-^ie  aotoi". 

The  priests  of  Egypt  eschewed  leatlier  for  .sandals,  as  the  con- 
tact of  anything  that  had  died  wa.-^  delilement. 

A  number  of  examples  are  given  iu  the  cut  annexed,  a  is  a 
handsome  sandal  with  tlie  usual  instep  strap  and  the  cord 
which  reached  from  the  latter  to  the  sole,  passing  between  the 
great  toe  and  the  second  one.  0  assumes  the  shape  of  a  shoe, 
having  sides  and  no  straps  between  the  toes,  i  J  k  are  distinctly 
shoes,     c  is  the  common  saudal  of  the  people 

The  common  sandal,  in  Orient  d  countries,  is  made  of  a  piece 
of  hide  from  tiie  n(!ck  of  a  cami^l ,  and  sometimes  of  several  thick- 
nesses sewed  toLjether.  It  is  fastened  by  two  straps,  one  of 
Which  passes  between  the  great  and  the  secoad  toe,  and  the  other 


Fig.  4558. 


Sattdals. 

around  the  heel  and  over  the  instep  ;  hence  it  w.as  easily  slipped 
off  when  the  "latchet"  was  "unloosed"  (Mark  i.  7).  The 
direction  of  the  angel  to  Peter,  "  Bind  on  thy  sandals"  (.\cts 
xii.  8),  indicates  the  style  of  f.istening,  even  did  not  contempo- 
rary statuary  show  the  form  with  perfect  clearness. 

\Vhile  many  ladies  vvere  shod  with  ornamental  sandals,  which 
were  sometimes  like  pittens  to  raise  them  above  tlie  dirt  of  tlie 
street  or  the  dunpuess  of  the  bath-rooai  tloor,  it  is  probable 
that  some  wore  buskins,  or  moccasins,. as  we  should  term  them, 
and  that  such  were  alluded  to  in  Canticles  vii.  1 :  ''  How  be.iu- 
tiful  are  thy  feet  with  shoes."  They  were  probably  worn  by 
Judith  when, as  it  is  said,  her  sandals  ravished  the  eyes  of  IIolo- 
ferues.  Bid'^er's  skin  is  referred  to  by  Ezekiel  (xvi.  10)  as  a 
choice  m  iterial  therefor. 

On  the  sculptures  of  Nimroud  the  king  is  represented  wear- 
ing sand  lis.  Those  of  the  Emperor  .Augustus  were  rights  and 
lefts,  lie  esteemed  it  an  ill  omen  that  he  acci  lentally  misplaced 
them.  The  pillar  or  thong  bet.veeo  the  big  toe  and  its  neigh- 
bor would  early  suggest  making  them  specially  for  each  foot. 

The  Assyrian  sanilal  e  had  a  long  counter  .and  a  sole,fastene(l 
to  the  foot  by  means  of  binds  around  the  iustep,  in  some  eases 
aided  by  straps  which  passed  forward  to  the  ball  of  the  foot  or 
between  the  largest  and  the  seeoud  toes.  They  were  of  wood  or 
leather.  In  E^s'pt,  palm-leaves  and  papyrus-stalks  were  em- 
ployed in  addition  to  leather.  The  soles 
of  the  Assyrian  sand.ils  were  flat ;  those 
of  the  Egyptians  were  freiiuently  turned 
up  at  the  toes,  as  at  /'.  g  k  are  also  As- 
Syrian  ;  t  m  n,  Egyptian. 

Saii'dal-brick.  A  local  name 
fur  iiii[)  'rl'fctly  burnt  brick.  San- 
del,  .s■'//^■/,  placCf  pixkiiirf  l)rick. 

Sand-bag.  \.  {Fortification.) 
A  caiiva.s  .sack  lilleil  with  sand  or 
earth,  and  used  in  fortilication. 

Sand-bags  are  u.sed  a.s  a  eovfir 
for  troops,  as  a  revctiuiuit  for  para- 
pets and  embrasures.  They  usu- 
ally contain  a  cubic  foot  of  earth. 

They  are  extensively  uscid  to  crown  the  parajiet 
of  earth  e.'ceavated  in  sippiivj.  1,000,000  sand-ljags 
were  employed  in  the  offensive  works  at  Sevastopol, 
prim-ipaily  in  the  protection  for  the  70  miles  of  iip- 
proitche^. 

2.  A  form  of  ballast  for  boats. 

3.  The  ballast  of  a  balloon,  thrown  out  to  enable 
the  balloon  to  rise,  or  to  keep  its  level  as  f;asesea))es. 

i.  A  lonr;  llannel  baj;  filled  with  sand,  n.seil  to 
stop  chinks  beneath  doors  or  between  sashes. 

5.  {S)t.eet-mcliU  Working.)  A  flat  .sack  filled  with 
Baud  on  which  work  is  supported  while  being  chased. 


6.  {Enrjravimj.)   A  similar  bag  on  which  Fig.  4559. 
the  [ilate  is  laid  and  turned  about  while 
being  operated  on  with  the  graver. 

Sand-balL     Soap  made  up  into  a  ball 
with  tiiii'  sand,  for  washing  the  liands. 

Sand-bath.    1.  Avesselof  heated  sand, 
used  as  an  e([uable  lu'ater  for  retorts,  etc.  *"'"'-■'»"«• 

A  form  of  evaporator  largely  used  in  laboratories. 

Fig.  -lotiU  represents  a  form  of  sand-lmth  in  which 
ce  a  is  a  trough  for  sand  ;  i,  a  small  steam-boiler, 

Fig.  4500. 


Sand-Bath. 

wliich  has  a  safety-valve  not  shown  ;  d  d  a.re  hot-air 
and  smoke  Hues  ;  and  e  a  reservoir  from  which  the 
boiler  is  suii]>lied  with  water. 

]>y  the  n.se  of  this  or  a  similar  aiTangement,  an 
eijnable  temperature  may  be  attained  in  the  bath, 
and  the  chemist  has  always  at  hand  a  supjily  of  hot 
water  for  jmrposes  of  the  lab<uatory. 

2.  (Mcdicul.)  A  form  of  bath  in  which  the  body 
is  covered  with  warm  or  wilh  sea  sand. 

Sand-bed.  (Foiindintj.)  a.  Tlie  floor  of  sand 
at  a  snielting-furnace  in  which  the  metal  from  the 
furnace  is  run  into  Jiigs. 

b.  The  floor  of  a  foundry  in  which  large  eastings 
are  made,  or  on  which  the  llasks  aie  laid,  rammed, 
and  ]iouieil, 

Sand-bel'Iows.  A  haiul-ljellowsused  for  sprink- 
ling sand  on  a  Ireshly  painted  surface  to  give  it  the 
apliearance  of  stone. 

The  sand  from  box  £  sifts  down  into  the  .spout  as 
the  ujiper  valve  is  opened,  and  is  ejected  by  the 
bliibt  as  the  bellows  are  closed. 


Fig.  4561. 
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Sand-blast.  A  method  of  engraving  and  cut- 
ting glass  and  other  hard  niaterinls  by  the  percussive 
force  of  jiarticles  of  sand  driven  bv  a  steam  or  air 
blast.     See  Gl.Ass-ci'TTlxo,  page  97S. 

For  cutting  an  ornament  or  in.scrii)tion  on  stone, 
an  iron  pattern  is  fastened  to  the  stone,  ,and  a  mov- 
able jet-]iipe  is  caused  to  traversi'  the  surface  of  the 
stone,  which  it  abrades,  leaving  intai't  the  jiortions 
protected  by  the  pattern.  Common  hard  sand  is 
the  material  cni|iloved  ;  but  small  granules  of  iron, 
about  uV  inch  in  diameter,  have  been  found  to  act 
more  vapidly  on  granite.  Crushed  agate  is  also 
used. 


SAND-BLOWER. 
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Sand-blo'w'er.  A  device  for  powdering  with 
sand  a  I'reslily  painted  surt'ate,  in  order  to  make  it 
resemble  stone. 

Tlie  piston  is  chambered,  and  has  inwardly  open- 
ing valves  in  its  two  disks,  so  that  when  moving  in 


Fig.  4562. 


Siiiid-Biower^ 

either  direction  the  air  is  forced  throngh  the  tubular 
piston  rod  and  j)ipe  to  the  discharge-mouth. 

Sand-board.  (I'ehidc.)  A  bar  over  the  hind 
a.xle  and  luiralli-l  therewith.  It  vests  upon  the  hind 
hoiinils  ivhcre  they  cross  the  a.xle. 

Sand-box.     1.  A  bo.K  filled  with  sand,  usually 
placed  in  front  of  th(^ 
Fig.  4563.  driving-wlieel,   with 

a  pipe  to  guide  the 
sand  to  the  rail,  to 
be  used  when  the 
drivers  slip  on  the 
rails,  owing  to  frost 
or  wet. 

In  the  West,  railway- 
trains  have  been  stopped 
on  a  grade  by  loensts. 
When  the  dew  fiills  and 
the  rails  are  warmer  than 
the  grass,  these  insects 
have  a  fancy  for  sitting 
on  the  rails,  and  when 
theengine-wheel  tonclies 
them  they  are  crushed, 
leaving  the  rails  so  soapy 
that  the  wheels  slip. 
Sand-boxes  are  used  with  the  locomotive. 

In  Fig.  45153,  the  box  has  a  hemispherical  bottom, 
in  tlie  lower  part  of  which  is  a  conical  valve-seat, 
which  is  closed  by  a  valve  of  the  same  form.  This 
valve-seat  has  two  apertures,  one  on  each  side  of  the 
engine,  through  which  the  sand  passes,  and  is  con- 
veyed to  the  rail  in  front  of  each  driving-wheel. 

2.  A  box  with  perforated  top,  for  sprinkling  paper 
witli  sand  in  manner  of  a  pounce-box. 

Sand-burned.  (Founding.)  When  the  heat  of 
the  melted  metal  cast  into  a  mold  atfects  tlic  surfece 
of  tlie  sand  so  as  to  subject  it  to  a  jiartial  fusion, 
whereby  it  adlieres  to  and  even  unites  more  or  less 
with  the  surface  of  the  metal,  giving  a  rough  result, 
the  casting  is  said  to  be  snnd-bnrnrd.  Tliis  defect 
is  caused  by  the  unsuitable  nature  of  the  sand  or  the 
want  of  proper  hhwking  on  the  mold. 

Sand  Crush'er  and  Wash'er.  A  machine  for 
breaking  nodules  of  sand,  reducing  it  to  a  fineness 
and  wasliing  away  foreign  matter.     The  axis  of  the 


wheel  is  attached  to  a  vertical  shaft,  which  rotates 
in  the  central  opening  of  the  pan,  while  the  wheels 
traverse  in  the  annular  trough,  the  water  assisting 

Fig  4564. 


Sand  Crusher  and  Ifasher. 

in  comminuting  the  mass  and  washing  off  the  earthy 
particles.  It  is  especially  used  in  preparing  sand  for 
gla.ss-making. 

Sand-glass.  A  time-measurer,  consisting  of  a 
vessel  containing  a  measnreil  amount  of  sand,  which 
is  allowed  to  escape  through  a  hole  of  definite  pro- 
portions so  as  to  occupy  a  certain  time  in  so  doing. 

The  sand-gla.ss  was  derived  from  or  suggested  the  clepsydra, 
or  water-clock,  in  which  the  lapse  of  time  was  indicated  by  the 
esciipe  of  water  from  a  hole  in  a  vessel.  This  was  probably 
the  first  time-measurer  acting  mechanically.  Previous  to  this 
the  lapse  of  time  was  counted  by  the  dial ,  by  devices  such  as  the 
counting  of  jjebbles  from  one  helmet  to  another  by  the  Franks 
and  Norsemen  :  a  measured  tread  and  counted  paces  ;  the  time 
required  to  recite  the  prayers,  as  indicated  by  the  beads.  See 
Clepsydra. 

The  clepsydra  assumed  various  forms. 

1.  In  one  ca.se  a  brass  dish  with  a  hole  in  the  bottom  was 
floated  in  a  cistern,  and  the  time  required  for  its  filling  and  sub- 
mergence formed  a  unit  of  time. 

2.  The  emptying  of  a  large  brazen  vessel,  the  side  of  which 
was  pierced  with  a  small  hole. 

3.  A  vessel  similar  to  the  foregoing,  with  a  float  and  gradu- 
ated stem,  indicating  time  by  its  subsidence. 

4.  The  device  No.  3,  with  the  addition  of  a  string  from  the 
float,  to  turn  an  axis  and  a  pointer  finger  on  a  figured  dial. 

5.  A  clepsydra  in  which  the  e-'^caping  water  turned  a  wheel 
which  communicated  motion  to  a  hand  on  a  dial.  See  Clepsydra. 

These  devices  were  subject  to  many  difficulties  such  as  the 
evaporation  of  the  water,  which  affected  those  depending  upon 
the  measured  amount,  and  the  unequal  rate  of  flow  at  dilTerent 
stages  of  fullness  of  the  discharging-vesscl 

At  what  period  toothed  gearing  was  invented  cannot  be  readily 
ascertained.  Archimedes  used  it  220  B.  c,  and  probably  saw  it 
in  Egvpt. 

Sand,. a5  the  flo-ving  material,  is  stated  by  some  authorities 
to  have  been  introduced  in  France  about  the  time  of  Charle- 
magne, but  this  is  an  error. 

On  an  ancient  bas-relief  in  Rome  an  hourgla.«s  is  placed  in 
the  hands  of  Morpheus.  Athenajus  says  that  the  ancients 
carried  portable  hour-glasses  with  them. 

The  term  translated   bour-sla^s  does  not  warrant  the  idea 

that  glass  was  used.     The  probable  material  was  horn,  or  tlie 

I  mineral  then  so  much  used  for  windows,  laminated  mica,  the 

I  lapis  spenilnris  of  Plinv.      The  two  chambers  were  probably 

separated  bva  plate  having  a  drilled  opening.     See  HouR-Guss, 

It  may  be  mentioned  in  this  connection  tliat  the  first  dial 
on  record  is  that  of  Ahaz,  742  B.  c.  It  was  probably  derived 
from  Assyria.     See  Di.vr. 

The  dial  is  mentioned  in  the  book  of  Tobit.  The  date  of  the 
writing  of  this  book  is  not  certain,  but  it  details  the  experiences 
of  an  Israelite  of  Naphtali,  a  prisoner  in  Nineveh  in  the  reigns 
of  Shalinanezer  and  Senn.acherib. 

The  statement  of  Herodotus  that  the  Oreeks  derived  the  sun- 
!  dial  from  the  Chaldeans  is  no  doubt  correct.     In  the  time  of 
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Ahaz,  the  communications  between  Assyria  and  Palestine  were 
open  anj  w«U  trHveliMJ.as  the  l!*raiilit*;s  well  Ituew  and  felt. 

Homer  describes  the  sun-dial,  950  u.  c. 

The  dial  was  introduced  in  Atla-ns  by  Meton,  433  u.  c. 

By  L.  Papirius  Cursor  into  Itonie,  '-iiW  u  c 

Hipparchus  used  a  dial  at  Alexandria,  130  b.  c. 

Auj^ustus  set  nne  up  ou  a  luuguiticent  bcale  in  the  Campus 
M;irtius.     See  Dial. 

San'di-ver.  (Fr.  Snint-dc-verrc.)  A  saline  scum 
whicii  rises  to  the  surfaot;  of  fused  glass  in  the  pot, 
and  is  skimmed  off.     Called  also  glass-gall ;  saduui. 

Sand-jet.  A  process  for  grinding  and  abrading 
hard  sulistaiices  by  the  itnpact  of  a  stream  of  sand 
propelled  by  an  air  or  steam  jet. 

In  depolishing  ghiss,  the  stream  of  sharp  sand  is  projected  by 
a  fan  thirty  inches  in  diameter,  makiug  thirty  revolutions  per 
minute.  The  air  U  driven  through  a  chute  into  which  tbesand 
is  fei,  and  from  which  it  is  thrown  forcibly  down  upon  the  gla:ss 
below  the  mouth  of  the  eluite.  From  ten  to  fifteen  -seconds'  ex- 
posure to  the  shower  of  sand  is  sufficieut  to  dcpolish  the  sur- 
face of  ordinary  glass;  and  sheets  of  the  latter  may  be  con- 
veniently treated  by  being  passed  slowly  under  the  sand  by 
means  of  endless  bclt^,  for  cuttint;  stone,  the  impelling  jet  is 
Btoam  ;  tlie  force  given  to  tlu?  sand,  and,  of  course,  the  rapidity 
of  the  cutting  effect,  being  proportioued  to  the  steam  pressure 
For  one  hundi-ed  pounds"  pressure,  the  sand  is  most  advan- 
tageously applied  by  drawing  it  through  a  three-sixteenth  inch 
tube  ;  the  steam  issuing  through  an  outer  tube  concentric  with 
that  which  conducts  the  sand.  This  is  for  drilling  holes  in  hard 
niat^?rial ;  and,  with  a  pressure  one  fourth  greater  than  thtit 
just  indicated,  one  and  a  lialf  cubic  inches  of  granite  are  worn 
away  per  minute,  three  inches  of  marble,  and  ten  inches  of  soft 
brown-stone.  In  cutting  corundum  with  sand  driven  by  steam 
at  three  hundred  pounds'  pressure,  a  hole  an  inch  and  a  half  in 
diameter  was  cut  through  a  piece  one  and  a  half  inciie^  thick 
iu  twenty-five  minutes.  The  process  is  also  used  in  cleuuiug 
the  internal  surfaces  of  hollow  ware  preparatory  to  tinning. 
See  Olass-cuttinu,  page  978. 

Sand-pa'per.  An  abrading  agent  made  by  eoat- 
ing  paper  with  glue  and  dusting  tine  sand  over  it 
with  a  sieve.  Thin  cotton  cloth  is  sometimes  used 
instead  of  paper.  Sand-paper  is  intermediate  between 
glass-paper  and  emery-paper  in  its  action  on  metals, 
but  is  less  energetic  than  glass-paper  in  its  action  on 
wood. 

Glass-pai'ER  (which  see)  is  prepared  in  a  similar 
way  from  pounded  glass,  and  is  sometimes  termed 
sand-paper. 

Sand-pa'per  Hold'er.  A  block  or  ]iad  on  which 
a  [liece  uf  sam.1  ur  glass  i)api.-r  is  wrapped  for  use. 


Fig.  4565. 


Sand- Papering  Machine  (Shoe  Machiiury  Mann/actitrijig  Co.). 

Sand-pa'per-ing  Ma-chine'.  1.  {Joinery.)  A 
device  fur  siiml-jiapcring  Hat  surfaces.  Thr  work  is 
laid  on  the  table,  which  is  vertically  adjustable  ;  the 
sand-paper  disk  is  rotated  at  the  end  of  a  jointed 
tubular  extension  arm,  which  also  conducts  the  dust 


Fig.  456' 


Sand-  Papering  Machine. 


Sand'Pulverizer. 

away,  through  tlie  hollow  arm,  to  the 
exhaust-fan. 

2.  {Shoemahin{}.)  For  buffing  the 
Boles  of  boots  and  shoes.  Sometimes 
called  whitening. 

An  exhaust  Ian  or  blower  create.^;  a 
draft  which  conducts  away  the  dust 
caused  by  the  action  of  the  snnd-piipcr 
roll  ujion  the  bnttoiiis  of  the  shoes. 

Sand-pul'ver-iz'er.  A  machine 
to  grind  and  sift  s;nid  for  use  in  glass- 
making  and  for  otlier  jmrjio.'ics.  Fig. 
45H7    has   a   grinding -plate   working 

.  against  a  vertical  yielding  bed  and  a 

^^^^^^^  revolving  wire-gauze  cylinder,  by  which 
the  sand  is  sifted. 
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Fig.  4568. 


Sand-pump.  A  cylindrical  case  or  metallic  tube 
havin<;  a  valve  at  bottom  opening  uinvardly.  Its 
office  is  to  remove  the  sand  whicli  collects  in  the 
bore  when  a  well  is  being  drilled  ;  the  drill  being 
temporarily  removed,  and  as  the  sand-pump  is  low- 
ered, the  dirt  and  water  force  up  the  valve  and  enter 
the  tube,  the  valve  dropping  again  to  prevent  their 
return.  Tliis  being  repeated  again  and  again,  the 
barrel  of  the  sand-pump  becomes  hlled,  is  drawn  to 
the  surface  and  emptied.  When  the  detritus  is  all 
removed  from  the  bore,  the  drill  is  reintroduced  and 
the  operation  proceeds. 

The  sand  pump  is  described  in  Gool's  English  p.itent,  1823 
It  is  tlxero  called  a  sftelt  or  sfteU-pinnp.  It  is  called  by  the 
French,  i-mp(irle-}ncce .     See  SHELL-peMP. 

The  Chinese  liave  had  deep-bored  wells  for  .ages  ;  we  cannot 
suppose  that  they  have  failed  to  use  this  device  for  withdrawing 
the  detritus.  The  wells  of 
Ou-Tong-Ki.ao  in  China  are 
numbered  by  hundreds, 
are  5  or  (5  inches  in  diame- 
ter, and  over  1,000  feet 
deep. 

The  sand-pumps,  used 
for  removing  the  sand 
from  the  caissons  of  the 
St.  liouis  and  Illinois 
brirlge,  as  the  piers  de- 
scended ,  were  of  three-inch 
bore,  e.ich  discharging  ten 
cubic  yards  of  sand  in  an 
hour,  and  gravel  stones 
two  and  a  quarter  inches 
in  diameter.  A  stream  of 
water  was  forced  down 
through  one  pipe,  and 
caused  to  discharge  near 
the  sand  into  another  pipe 
in  an  annular  jet,  and  in 
an  upward  direction.  The 
jet  created  a  vacuum  be- 
low it,  by  which  the  sand 
was  drawn  into  the  second 
pipe  or  pump,  the  lower 
end  of  which  was  in  the 
sand  The  force  of  the 
jet  drove  the  .sand  up  to 
the  surface  as  fast  as  it 
entered  the  second  pipe. 
See  Air-lock  ;  Caisson. 


Sand-Ejector  ( 5"^  Louis  Bridge 
Caisson), 


Saud-roU.     One  for  a  rolling-mill,  for  instance, 

—  cast  in  sand,  as  distinguished  from  a  chill-roll, 

one  cast  on  a  chill. 

Sand-scoop.    A  shovel  for  obtaining  sand  from 

the  bottom  of  a 
river.  A  form  of 
dredge.  In  Fig. 
4569,  the  staff 
rises  perpendicu- 
larly from  the  rear 
end  of  the  scoop, 
and  has  a  collar 
towhichthelioist- 
ing-ropc  is  at- 
tached. The  rope 
has  a  series  of 
loops  to  engage 
over  a  pin  on  the 
boat,  and  the  rope 
attachment  to  the 
start'  forms  a  ful- 
crum in  the  use  of 
the  scoop.  See 
Fig.  517,  Dredg- 
ing -  .M  .\  c  H I N  E , 
page  747. 
Sand-shot.     (Ordnance.)    Small  cast-iron  balls, 

such  as  grape,  canister,  or  case,  cast  in  sand.    Larger 

balls  are  cast  in  iron  molds. 

Sand'stone.     An  aggregation  of  siliceous  grains, 

sometimes   cohering    without   visible    cement,   but 


Dredging-  Scoop. 


usually  bound    together    by  a   slight    quantity  of 
siliceous  or  calcareous  matter,  or  by  iron  or  clay. 

Nature  shows  all  gradations  in  texture.      When 
coarse-grained,  it  is  called  grit.    When  the  fragments 
are  so  large  as  to  form  jiebblcs,  it  is  called  co}i- 
glomerate  or  pudding-sUme,  which  may  cuii- Fig  4570. 
sist  of  one  or  several  kinds  of  rock. 

Micaceous  sandstone  has  little  ]ilates  of 
mica,  which  are  sometimes  in  layers  parallel 
to  the  stratification. 

Calcareous  sandstones  are  those  in  which 
the  siliceous  grains  are  cemented  by  car- 
bonate of  lime,  or  in  whicli  the  particles  are 
partly  siliceous  and  partly  calcareous. 

Sand-throw'er.       An    implement    for 
sanding  sized  or  painted  surfaces.      The  ex- 
amjile  has  a  hollow  handle,  whiidi  contains  a 
sufiply  of  sand  that  is  received  in  a  V-shaped    sa„,i. 
bi).\  li,  having  a  narrow  slit  with  a  projecting  Thrower. 
liji  h.  by  which  the  sand  is  distributed. 

Sand-trap.      (Hijdraulic  Engineering.)     A  de- 
vice    f  o  r     separating 
sand,  etc.,  from  water  lis.  4571. 

flowing  through  a  pipe. 
In  Fig.  4571,  the  wa- 
ter enters  the  trap 
through  the  valved 
induction-pipe  D,  and, 
flowing  upwardly  into 
the  dome-shaped  cover 
/>',  is  conducted  oH'  by 
another  pipe  ;  the  sand 
is  detained  by  the 
diaphragm  A,  and 
settles  in  the  annular 
reser\'oir  0. 

Sand--wash'er.  A 
device  for  separating 
earthy  matters  from  sand.  In  Fig.  4572,  a  cylindri- 
cal wire  screen  having  exterior  wings  0  is  rotated  in 
a  trough  B,  to  which  a  constant  supply  of  water  is 
admitted  through  a  chute  M  ;  soluble  matters  pass- 
ing through  the  meshes  of  the  riddle  are  carried  off 

Kg.  4572. 


Sand-Trap. 


Sand-tt'asher. 

by  the  chute  C,  and  other  foreign  particles  are  dis- 
charged by  the  tail-spout  L. 

In  Fig.  457.3,  the  .sand,  after  being  screened  by  a 
shaking  riddle,  passes  down  a  chute  to  a  series  of 
troughs  having  wheels  rotating  on  a  common  axis, 
by  which  it  is  agitated  and  successively  transferre<l 
from  one  to  the  next,  being  cleansed  by  the  action 
of  water  at  each  step. 

Sand'^wiched.  Said  of  a  rail  or  lamina  which  is 
inter]iosed  between  two  sleepers  or  thicknesses. 

Sap.  (Fortification.)  An  excavated  trench  or 
tunnel,  for  the  purpose  of  approaching  a  fort  under 
cover  of  the  scarp  and  parapet  formed  by  the  ditch 
and  excavated  earth. 

At  the  head  of  the  sap]iing  party  is  a  bullet-proof 
snp-rollcr,  which  is  juished  along  as  the  sap  advances, 
affording  protection  to  the  men. 


SAP-BOILER. 
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Fig.  4573. 


Sand-Wa$her. 

The  sap  advances  by  a  series  of  zigzags,  so  directed 
a.s  not  to  be  exposed  to  an  enfilading  tire  from  tlie 
fortress. 

Tlie  approaches  and  the  paralli'ls  are  made  by  sap- 
ping, and  tliese  sunken  roails  all'urd  the  tneiins  for 
conveying  ordnance,  aniniunition,  and  .stores  to  and 
from  the  advanced  batteries,  and  for  marching  bodies 
of  troops  to  and  fro. 

Sand- bags,  gabions,  and  fascines  are  employed  as 
revetments  or  to  crown  the  paiapet  formed  by  the 
excavated  earth. 

The  works  in  front  of  Sevastopol  consisted  of  70 
miles  of  snnken  trenches  ;  and  no  less  than  60,000 
fascines,  80,000  gabions,  and  1,000,000  sand-bags 
were  em])loycd  to  protect  the  men  working  in  the 
trenches  and  at  the  ditl'crent  batteries. 

The  diiubte  sup  has  a  jiarapet  at  each  side. 

Sap-boil'er.  A  furnace  with  pans  for  evapo- 
rating tlie  so]i  of  the  maple.  See  EvAPor..\Ti)K, 
pages  .SU  -,Sl:l. 

Sap-buck'et.  {Suiiar  Manufacture.)  A  bucket 
for  rei'civing  tlic  sap  of  the  sugar-maple  as  it  runs 
from  tlie  trci-.  Tin  jians,  earthenware  pots,  and 
woollen  troughs  hollowed  out  fiom  the  log  are  also 
emiiluycd. 

Sap-buck'et  Hook.  {Saijiir-wal-in<i.)  A  hook 
from  which  the  sap-bucket  is  suspended  ;    it  has  a 


Fig.  4574. 


same  length 
tweeii  being  I 


Sapping-Machine, 


pointed  or  screw-threaded  end  for  attachment  to  the 
tree. 
Sap-fag'ot.     {Fortification.)     A  fascine  about  3 
feet  long,  used  in  sapping,  to  close  the 
crevices  between  gabions. 

Sap -fork.  (Fortification.)  A 
forked  lever  used  for  advancing  the 
sap-i"ller. 

Sap'ping-ma-chine'.  A  circular 
.saw  turslabljing  balks  and  sawing  bolts 
for  shingle  stull'. 

Sap-roU'er.  (Fortification.)  A 
large  roller  kejit  in  advance  of  the 
men  engaged  in  .sajiping.  It  is  rolled 
along  at  the  head  of  the  sap  for  the 
protection  of  tlic  excavators. 

The  sap-roller  is  a  gabion,  6  feet  long 
and  4  feet  in  diameter,  rendered  liuUct- 
proof  by  an  internal  gabion  of  the 
and  2\  feet  in  diameter,  the  space  be- 
llied up  with  stout  wooden  pickets.  It 
is  sometimes  stutt'ed  with  wool.  It  is  pushed  forward 
by  a  sap-fork. 

Sap-spile.  (Snriar-making.)  A  small  wooden 
spout,  which  is  driven  into  an  auger-hole  bored  in 
the  sugar-maple  tree,  and  serves  to  ccuiduct  the  sap 
to  the  trough  or  bucket.  It  is  sometimes  made  of 
an  I'lder  with  the  pith  pushed  out  ;  sometimes  of 
wooil,  liori'd  out. 

Sap-spout.  (Suyar-inakinij.)  A  device  for 
conducting  sugar- 

niajile    sap    from  Fig  4575. 

the     tap-hole     to 
the  bucket. 

The  spout  has, 
between  the  hold- 
ing-screw and  the 
collar,  a  perfo- 
rated neck  which  Sap-Spout. 
gives  free  com- 
munication with  the  outer  layer  of  the  alburnum. 
A  hook  gives  means  of  suspension  for  the  bucket. 

Sar'ce-uet.  (Fuhric.)  A  thin  grade  of  silk 
goods  used  Ibr  liniiig.s,  etc.  Named  from  th>*  Sara- 
cens, (k'araceniciiin,  Latin.  Cloth  made  by  the 
Saracens. )     Sarsenet. 

'*  With  my  wife  to  the  new  Exrh.ingc  to  huy  her  pome  things ; 
where  we  saw  some  new-fasliion  [jetty  coats  ril'sarcenett,  witli  a 
blnclt  broad  lace  printed  aroiwl  f/ie  bottom  and  before,  very 
handsome.'*  —  Pepys's  Diart/,  1662. 

How  about  balmorals  ? 

Sar-coph'a-gus.     A  stone  coffin. 

Sarcopli.-!;;!  were  aneiently  in  generjil  use,  at  least  with  the 
wealthy,  among  the  Orientils.  paitirularly.  tiioje  iiihal>iting  tlie 
ea.stern  shores  of  tlie  Mediterranean,  and  were  oftt-n  oriiaii.ented 
witll  elaborate  and  expensive  srnlptnres.  Large  numbers  )et 
remain  in  that  part  of  Syria  whieli  tbnnerly  belonged  to  Tyre 
and  Sidon,  though  the  ancient  cemeteries  have  forages  supplied 
tlie  later  inhabitants  with  stone  for  eeonomie  nses. 

The  sarcophagus  of  King  .\shmnnazer,  discovered  at  Sidon  in 
1855,  is  interesting  as  containing  the  longest  IMlcenieian  inscrip- 
tion known  to  e.\ist.  until  the  Moabite  stone,  since  discovered, 
antedated  it.     .^^ee  Pen. 

The  sarcophagus    of   Setei-Menephthah   was   discovered  by 

Relzoni   in  a  deep  recess  of  a   tomb       It  is  of  Oiiental  ala- 

bii.^ter.  and  is  co\'ered  with   some  thousands  of  figures,  evi- 

.l.'iitly  a  funeral  procession.     It  was   long  in  the  museum  of 

Sir  .lohn  Soane,  Lincoln's  Inn  Fields,  London.     It 

had  been  broken  open  by  robbers,  probably  many 

centuries  before  the  visit  of  Bel/oni.    The  body  was 

gntu'.  and  the  lid  broken  into  five  jiieees. 

In  Fig.  4576,  a  repn'sents  a  Clmlda'an  clay  coffin  or 
vault-cover  found  at  Mngheir,  eight  feet  in-low  the 
Rurfice  of  the  soil.  A  shows  the  interior  on  an  en- 
largeit  scale  On  a  platform  of  snn-dried  brick  is  laid 
a  m.'it.  rm  this  the  skeleton  or  pjiirof  skebtons.  sur- 
rountlol  by  ntensils  or  ornnnients.  .\  huge  rover  of 
burnt  clay  inclosed  the  whole.  In  the  particular 
instance  illustrated,  the  cnnrents,  besides  the  skele- 
ton, were  a  sun-dried  brick  for  a  pillow ;  a  copper 
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bowl;  small  cylinders  of  meteoric  stone:  pieces  of  bamboo; 
baked  cliij  jars'nod  uteusils  for  fnod  ami  water :  remains  of  dute- 
stones  in  a  shallow  dish,  c  is  anotlierkind  of  Ulialda-an  sarioph- 
Rgus,  formed  of  two  lai-ire  open-nioutbed  j:irs,  two  and  a  half 
to  three  feet  iu  depth  and  two  feet  in  diameter.    The  mouth 

Vis-  4576. 


Ckaldaan  Sarcophagi . 

of  the  smaller  is  inserted  in  that  of  the  larger,  and  luted  with 
bitumen.  In  each  coffer  is  a  small  hole  for  the  escape  of  the 
(rases  of  putrefaction.  This  form  is  common  at  Mugheir  and 
Tel-el-Lahm. Journal  of  the  Asiatic  Society,  XV.  413,  414- 

Sa'ree.  1.  A  cotton  fabric  worn  by  East-Indian 
women  wrapped  about  the  person. 

2.  A  long  scarf  of  embroiJeiTd  ganze  or  silk. 

Sark'ing.  (Buildinrf.)  Tlic  slieathing  of  a  roof 
above  the  rafters,  and  affording  a  liolil  for  the  nails 
■which  secure  the  shingles  or  slates. 

Sar-rus'o-phone.  (.Uiisic.)  A  form  of  wind- 
instrument  of  the  horn  clas.s,  m.ade  by  G.autrot  Aine 
and  Cie,  Paris.  They  are  made  cti  siiilc,  of  sizes  and 
compass  to  take  diflerent  parts  in  concerted  pieces  of 
music,  and  are  known  as  tlie  cornets  and  sa.xhorns  by 
names,  as  so]U"ano,  contralto,  tenor,  barytone,  bass, 
etc. ;  or  by  the  pitch,  as  b  flat,  c  flat,  etc.     See  a, 

Fig.  -inei. 

Sarse.     A  fine  sieve. 

Sash.     1.   (Carpentry.)     A  frame  for  holding  the 

glass  of  a  window.     The  side  pieces  are  the  sfi/rs  : 

the  top  and  bottom  pieces,  rails;  and  the  interior 

pieces,  which   hold  the   panes, 

'  ^Fig.  4577.   JfWJi^     bars. 

There  are  two  kinds  of  sa.sh  : 

1.  French  sa,sh  or  casement: 
I  liiuig  upon  hinges  so  as  to  swing 

ipi'ii  like  doors. 

2.  Sliding  sash;  opening  and 
shutting  vertically.  When  sus- 
pended  by   weights    and   conls 

r^^^  /^    passing  over  pulleys,   thi'v  are 

[        )  /      '\  **''^  *"  ^'^  hung. 

a.  Double  hung;  both  sa.shes  being 
nnvahlp. 

ft.  .Single  hung ;  one  sash  only  being 
movnhlp 

f.   Bittfinred :  when  each  sa.sh  has  a 
Sath.      LiJ       counterpoise  weight,  so  that  it  is  read- 


ily lifted :  or  the  two  sashes  are  made  to  counterbalance  each 
other.  In  the  former  case,  the  sashes  may  be  lifted  or  depressed 
independently  ;  in  the  latter  case,  they  move  tn;:ether,  closing 
or  opening  siinultaneously  and  in  the  same  degree. 

a,  Gothic  sash.  c,  ovolo  sash. 

6,  ogee  sash.  <l,  square-bevel  sash. 

2.  The  gale  in  which  a  mill-saw-  is  strained  and 
reciprocates. 

3.  An  oraamental  girdle  worn  over  the  shoulder 
like  a  baldric  or  around  the  waist. 

Sash-bar.  (C'arpenlr;/.)  The  vertical  and  trans- 
verse pieces  within  a  window-frame  wliiih  liold  the 
panes  of  glass  in  place.  Tliey  are  laMieted  or  grooved 
on  one  side  to  receive  the  gla.ss,  and  are  uiitered  to 
each  other  and  to  the  frame.     See  Sash. 

Those  for  the  Crystal  Palace,  in  1851,  were  made 
by  a  special  inachii'ie  devised  by  Paxton  and  Birch, 
in  which  a  series  of  revolving  cutters  .shaped  a  piece 
which  was  afterward  diviileti  by  circular  saws  into 
four  jiarts,  each  constituting  a  comjdetc  bar,  other 
saws  of  less  diameter  at  the  same  time  making  the 
grooves  for  the  glass. 

They  were  painted  by  drawing  tlieni  through  a 
trough  filled  with  color,  and  afterward  jiassiug  them 
between  a  series  of  brushes  set  at  right  angles  to 
eacli  other,  which  removed  the  sujierlluous  paint. 

Sash-bor'ing  Ma-chine'.  A  machine  for  bor- 
ing holes  in  the  stile.s  of  sashes  for  reception  of  the 
bars.      It  may  be  preliminary  to  mortising. 

Sash-chis'el.  (Carpentry.)  A  chisel  having  a 
narrow  eilge  and  a  strong  blade,  for  making  the  mor- 
tises in  blinil  and  sash  stiles. 

Sash-fas'ten-er.  (Bu  ilding. ) 
the  meeting  rails  of  .'ashes,  to  pre- 
vent a  sash  from  being  opened. 
Usually  a  sort  of  turn-button  on  one 
sash  wliich  locks  over  the  to]i  of  the 
lower  sash.  In  the  example,  the 
sashes  are  locked  together  by  a  jtin, 
which  transfi.\es  tliem. 

b.  A  device  on  the  eilge  of  the 
sash  which  locks  against  it,  to 
maintain  it  at  a  given  higlit.  In 
Hammnnd's,  the  edge  of  the  sash 
is  notched  and  engaged  by  a  spring 
piece,  which  may  be  withdrawn 
when  the  .sash  is  to  be  lowered. 

An  ordinary  form  is  a  snail-shaped 
piece  on  the  sash  which  locks  against  the  jamb. 

Sash-fil'lis-ter.     (Carjxntry.)     A  plane  for  rab- 
beting window-sash  to  receive  the  panes  ot 
glass  and  the  putty,  which  holds  tliem  in  Fig.  4579. 
jdace  ;    the   illustration   shows  the    rabbet 


A   device  at 
Fig.  4578. 
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made  by  the  sash-fillister,  and  also  the  ovolo   T       | 
molding. 

Sash-frame.     1.  The  frame,  within  the    Sasli. 
windosv-casing,  in  which  a  sasli  slides. 

Sash-frames  are  cased  or  solid.  The  former  have 
boxes  at  each  side  for  the  weight.  The  latter  con- 
sist merely  of  strips  fastened  to  the  window-jandis. 
A  sash-casing  consists  of  four  pieces,  —  the  pulley- 
piece  and  inside,  oidsielc,  and  back-lining. 

The  strips  which  form  the  sash-slides  are  the  in- 
side and  outside  beads  and  the pa>-ling-bead. 

The  parts  of  a  sash-frame  are  the  fiead,  sill,  and 
sides  or  casings. 

2.  The  rectangular  frame,  in  which  a  mill-saw  is 
strained. 

Sash-gate.  (Hydraulic  Engineering.)  A  stop- 
valve  sliding  vertically  to  and  from  its  seat. 

Sash-lock.  A  i'a'stening  for  the  meeting  rails 
of  window-saslies. 

Sash-mold'ing  Ma-chine'.  (IJ'ood-worling.) 
A  machine  lor  planing  molds  on  sash  bars  and  stiles. 
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Fig.  4580. 


Sasli-Mohlmg  Machine. 


Fir  4581 


Its  size,  higlit,  ami  iiroiiortinns  pnrtionlnrly  a  Inpt  it 
for  tlie  work  on  tlii.s  small 
.stuff.  Tlie  views  A  B 
am  respectively  .side  and 
end  elevations  of  the  ma- 
cliine.  a  is  the  rotary 
outter,  having  bits  of 
such  .shape  as  the  mold- 
ing rei)uire.s  ;  b  is  the 
stutl'  going  through  be- 
neath the  rollers  c  c,  the 
pressureof  which  is  deter- 
mined by  the  adjustable 
weigiit  d ;  r.  cc  are  spring- 
pieces  to  keep  the  stuff 
against  the  fence. 

Sash-mor'tis-ing 
Ma-chliie'.  (Wnnl- 
ii-iirkinfj.)  X  macliine 
for  forming  mortises  in 
.stiles  and  rails  of  doors, 
sash,  and  other  small 
work. 

In  that  illustrated,  the 
chisel -holder  is  recipro- 
cated by  ]iitman  connec- 
tion with  a  crank  on  a 
wheel  driven  by  judley 
and  belting.  Tlie  cliisei- 
•  bar  a  is  revei'sed  Ijy  a 
slight  movement  of  the 
ti'eadle  b,  and  the  bed  c 


may  be  adjusted  to  njortise  at  any  desired  angle, 
ami  is  n^i^ed  or  lowered  liy  turning  the  crank  d, 
to  determine  the  de|ilb  of  cut  on  work  ol  any  dimen- 
sion within  its  i:apacity. 

Sash'oou.  (Sliocmakinri.)  A  soft  leathern  jiad 
placed  inside  a  shoe  to  ease  the  pressure  on  a  tcniler 
sp<it. 

Sash-plan'ing    Ma-chine'.      A    snjall  Fig  4582. 
form   III'  moldin,i;-niachinc   adapted  to  mnk(^ 
the  rabbets  and  nioUiing  for  the  stiles  and 
liars  of  window-.sasli.      See   S.i.sii-sTicKi.Mi 
Machine. 

Sash-pul'ley.  The  sheave  in  the  ]>ulley- 
piece  ol  a  sash-liame  over  winch  the  weight- 
cord  runs.  In  the  example,  tlie  .slicave  is 
held  between  two  ])lates,  which  have  coun- 
ter proj'ections  ami  depressions  on  the  edges 
of  their  incurved  ends,  and  .side  perforations 
for  reception  of  the  sheave-pivots.  Snsh- 

Sash-rail.     One  of  the  horizontal  bars  in  PulUy. 
a  w  imhtw-sash. 

Sash-saw.  1.  A  mill-saw  strained  in  a  yate,  or 
snsh,  as  it  is  sometimes  called,  fioni  the  resemblance 
of  its  stiles  anil  rails  to  the  frame  of  a  window-sasli. 

2.  A  particular  size  of  tenon-saw  used  in  making 
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Fay^s  Sash-Sltckmg  Machine. 

window-sash  is  known  as  a  siis/i:wni:  It  is  bacl<ed 
with  brass  instead  of  iron,  and  has  13  teeth  to  the 
inch.  The  tcnun-saic  has  8  teeth  to 
the  inch. 

Sash-sluice.  A  sluice  with  ver- 
tically sliding  viilves. 

Sash-stick'ing  Ma-chine'.  A  ma- 
chine for  planing  the  moldings  on  the 
edges  of  s.ash  bars  and  rails.  The  exam- 
ple shows  a  table  r»  on  which  the  stuff 
.slides  beneath  the  feed-roller  b  and  cut- 
ter c.  A  spring  d  rests  on  the  stulf  and 
prevents  chattering.  The  cutter-head  is 
provided  with  bits  adapted  to  make  the 
molding  required.  Two  extra  cutter- 
heads  are  upon  the  floor.  The  weight « 
is  adjustable  on  its  arm  to  press  the  feed- 
roller  upon  the  work.  The  bed  is  gibhed 
to  the  frame  and  raised  by  a  single  screw. 
The  machine  is  also  n.sed  for  planing  up 
small  stulf,  such  as  slats  and  trunk-stuff. 

Sash-sup-port'er.  (Biii/diinj.)  a. 
A  device  to  hold  a  sash  in  an  elevated 
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position.  Frequently  a  spring 
holt,  wliii'li  locks  into  a  hole  or 
notch  in  tlie  sash.  Or  acani-shaped 
piece,  which  binds  against  the 
janili  or  strip. 

b.  A  suspension  arrangement  of 
cord,  weight,  and  pidley. 

A  rack  and  pinion  arrangement 
by  which  the  sashes  are  made  to 
balance  eacli  other. 

Sash-ten'ou-ing  Ma-chine'. 
A  machine  lor  cutting  the  tenons 
on  sash-slats.  Machines  of  simi- 
lar construction  are  used  in  cut- 
ting tenons  on  slats  of  Venetian 
blinds. 

In  the  machine  shown  in  Fig.  45S5,  the  upper  and 
lower  cutter-heads  raise  and  lower  by  a  set-screw 
operated  by  a  hand-wheel  c,  and  by  this  adjustment 
any  thickness  of  tenon  may  be  made,  the  carriage  d 
remaining  stationary  as  to  i£s  vertical  adjustment, 

Fig.  4585. 
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Sask-Tenontn^  Machine. 

but  sliding  easily  across  the  bed  of  the  machine, 
carrying  the  slats  between  the  cutters.  The  upper 
cutter  has  an  endwise  adjustment  on  its  arbor,  so  as 
to  cut  a  longer  tenon  on  one  side  of  the  slat  if  de- 
sired. The  driving-belt  c  passes  over  the  pulleys  of 
both  cutters,  propelling  them  at  uniform  speed. 

Sasse.  {HijdmnUc  Enginccriiu/.)  A  weir  with 
flood-gates  ;  a  navigable  sluice. 

Safin.  (Fabric.)  A  silken  fabric  with  an  over- 
shot woof  and  a  highly  finished  surlace.  It  was  ori- 
ginally imported  fioni  China. 

"  What  s,iid  master  Dumbleton  about  the  satin  for  my  short 
cloak  and^lops  ?  —  Fa  lstaff. 

"  The  Duchesse  of  York,  sitting  in  state  in  a  chair,  in  white 
satlin.''  — PtpYS,  1662. 

"  To  church  with  my  wife,  who  this  day  put  on  her  green 
petticoate  of  flowred  sattin,  with  fine  white  and  bl.ack  gimp  lace 
of  her  own  putting  on,  which  is  very  pretty."  —  Ibid. 

The  woof  of  .satin  is  coarse,  and  is  hidden  nnder- 
ncath  the  wai-p,  which  forms  the  surface.  The  unrp 
is  of  orcfanzijie  ;  the  vxff.  of  trom.  In  a  full  satin 
twill  there  is  an  interval  of  fifteen  threads.  See 
Twill. 

Sat-i-net'.     (Fabric.)     a.  A  light  kind  of  satin. 

b.  A  glossy  cloth  made  of  a  cotton  warp  and  woolen 
filling  to  imitate  sutiit. 

Sat'in-ing-ma-chine'.  (Pnpcr-mrding.)  A 
machine  for  impaiting  the  "  satin  "  finish  to  paper. 


Satin  ing-  Mncit  ine. 

The  web  from  the  roller  I)  is  presented  by  the  rollers 
B  B  to  the  action  of  the  brush  J.,  which  rotates  in 
the  same  direction,  but  with  greater  velocity,  and  is 
raised  therefrom  by  the  rollers  C  C,  being  finally 
wound  upon  the  second  roller  D.  The  rollers  B  are 
adjustable  by  set-screws,  and  are  rotated  by  a  series 
of  gear- wheels,  w  bile  the  rollei's  C  run  loose  on  their 
spindles,  and  are  turned  by  the  onward  movement 
of  the  web. 

Sat'in-jean.  (Fabric.)  A  twilled  cotton  goods, 
having  a  .smooth,  satiny  surface. 

Sat'in-loom.  (JFeaving.)  The  satin-loom  has 
at  least  a  fivc-Icavcd  set  of  heddles, 
with  corresponding  treadles,  which 
are  so  operated  that  the  .shuttle 
passes  over  one  and  under  four  or- 
more  of  the  warp-threads  at  each 
throw.  The  upper  is  the  glossy  side. 
Sau'cer.  1.  (Hydraulic Engiiieer- 
iv(j.)  A  tiat  caisson  or  camel  which, 
being  sunk  and  placed  beneath  a  ves- 
sel, is  then  punijied  ont,  so  as  to  raise 
the  vessel.  By  another  mode  of  op- 
erating, the  saucer  is  raised  by  the 
power  of  hydraulic  presses,  so  that 
the  water  riin.^  out  of  it. 
_  2.  (Nautical.)     An  iron  bed  bolted 

'^^  to  the  deck  below  that  on  which  the 

capstan   works,    for   the  purpose    of 
securing  the  pivot  of  the  cajistan. 
3.   A  shallow  piece  of  table  service,  forming  a  sup- 
port for  a  teacuji. 

Sau-cisse' ;  Sau-cis-son'.  (Fortification.)  a. 
A  powder-luise  for  coniniunicating  fire  to  a  charge 
in  military  mining. 

h.  A  stout  and  long  fagot,  larger  than  a  fascine. 
Sau'sage-fill'er.    (Domestic.)    A  small  machine 
for  stuffing  sausage-meat  into  intestines.     See  Sau- 
sAr.F,-.sTrFFKr,. 

Sau'sage-grind'er.  (Domestic.)  A  machine 
for  mincing  meat  for  sausage. 

Sau'sage-ma-chine'.  A  machine  for  grinding, 
mincing,  or  pounding  meat  to  make  sausages.  In 
the  vernacular,  these  are  "either  in  guts  or  tlabs." 

Axlonicus,  in  the  "  Chalcis,"  quoted  by  Atbenseus,  a.  ». 
220,  says ;  — 

"  T  am  making  hash. 
Putting  in  well-warmed  fish,  and  adding  to  them 
Some  scarce  half-oaten  fragments  ;  and  the  pettitoes 
Of  a  young  porker,  and  his  ears  ;  the  which  I  sprinkle 
With  savory  a.safetida  ;  and  then 
I  make  the  whole  into  a  well-tlavored  sausage, 
A  meat  most  salable.     Then  I  do  add  a  slice 
Of  tender  tripe  ;  and  a  snout  soaked  in  vinegar." 
De  gustibuK  non  est  dispittanduw. 

The  sausages  of  Heliogahalus  were  a  compound  of  oysters,  lob- 
sters, crabs,  and  shrimps,  flavored  with  delicious  condiments, 
—  black  pepper.,  anise-seed,  garlic,  asafetida,  ginger,  rue,  and 
anchovies. 

Some  people,  following  the  Pennsylvania  Dutch  process,  to 
go  no  tarther  back,  use  the  anchydle  or  coecum  of  the  entrails 
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of  the  ox  as  nn  envelope  for  sausage.  To  such  — ami  thert*  are 
very  iiiff  |)uopli'  who  stufV  Siiiisnj^L'  into  t;uts  unJ  ttiiiij5-«,  even 
iuto  liiieu  bitgn  —  let  uricuiuiueiid  tlie  fuliortiujj,  which  is  a  recipe 
na  old  as  Ueiioijahiilus  :  — 

"  A  IIoo's  Paunch. 

"  Having  cleansed  it  well,  wash  it,  first  with  vinegar  and  salt, 
and  afterward  with  water.  Tlien  take  the  hog'«  flesh  pounded 
into  a  paste  ;  mix  it  with  the  brains  of  tliree  hogs,  clejinst'd  from 
the  fibers,  together  with  hard  eggs.  To  tliis  put  cloves  of  gar- 
lic ;  add  whole  pepper,  and  make  of  a  proper  consi-stence  with 
broth.  Heat  up  peppLT,  lovage,  luiafetida,  anise-seed,  ginger, 
rue,  anchovies,  and  a  little  oil.  With  this  stuff  tlie  paunch. 
Tie  the  mouths  of  t!ie  paunch  and  boil,  friek  with  a  pin  to 
prevent  bursting.     Then  smoke  it." 

"  Here  "s  richness!  " 

The  old  plan  was  to  cut  the  meat  by  means  of  cleavers,  one 
in  each  hand,  a  practice  in  which  some  jiersons  attained  great 
dexterity.  Iti  early  times  in  the  West,  sausage  w;is  cut  on  the 
block  by  an  axe.  This  wa^  much  slower  tliun  the  handy  little 
pair  of  cleavers,  which  were  kept  for  that  purpose,  and  went 
the  round  of  a  settlement  when  hog-butchering  began. 

The  earlier  forms  of  sausage-niitchines  used  cleavers,  which 
were  at  first  on  levers,  tri)>ped  by  cam  movement  from  the  main 
shaft  (see  i'ig.  3106,  page  Hlo).     Afterward,  knives  were  made 
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to  reciproeate  vertically  bv  means  of  crank  and  shaft.  There 
are  many  modifications  of  this  fnnu  Tlie  tub  usually  rotates 
beneiith  the  knivi's,  so  as  to  bring  all  the  mcit  in  sureessioa 
beneath  tlie  cutters  ;  a  scraper  lifts  the  meat  and  turns  it  over, 
so  that  the  knives  sluill  not  repeat  the  blow  in  the  same  place. 
See  Fig  4:.8r,  and  Fig.  3107,  pig.*  1415- 

The  f  ivnrite  domestic  form  is  a  compact  little  machine.  It  13 
either  a  spii-jil  ro.v  of  stuils  projecting  radially  from  a  barrel  and 
forcing  the  meat  between  knives  projecting  inwardly  from  the 
ca'^ing ; 

Or  it  has  a  series  of  radial  knives  on  each  of  a  pair  of  cylin- 
ders, and  placed  so  as  to  m:ike  a  shear-cut  against  each  other 
(Fig.  31119,  page  Uli); 

Or  the  single  barrel  his  knives  which  cut  against  opposed 
edges  inside  the  ca-*e  (  Kig.  311')) 

In  each  ease  a  spiral  vane  forces  the  meat  through  the  ma- 
chine, which  is  cut  as  it  passes  along,  and  is  discharged  at  the 
end  opposite  that  at  which  it  was  fed  in. 


Sau'sage-stuff'er. 

Fig.  4583. 


{Domes fie.)  A  device  for 
stuIRn^  ck-anwl  intes- 
tines with. sausati^o-nicat. 

Amon;.^  the  kinds  may 
be  enumerated  :  — 

Tlie  piston,  which  is 
movedhy;i'h'ver or  rack- 
bar,  foreiiif^  the  minced 
meat  out  at  tlie  spmit, 
over  which  the  gut  is 
forced,  and  from  which 
it  slijis  as  it  is  fiUed. 

The  rotarify  which  re- 
sembles in  essential 
strui'ture  the  rotary 
l)nmp. 

The  hinged  valve 
(Fi^.  4580),  which  os- 
cillates ISOMn  the  hop- 
pei',  folding  against  the 
side  while  fiUiuf;,  and  then,  as  the  handle  is  vibrated, 
forcing  the  meat  out  of  the  nozzle  into  the  "ut. 
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Saute-relle'.  (Sfonc-irorHng.)  A  mason's  im- 
pliinciit,  usrd  in  tracing  and  forming  angles. 

Save-all.  1.  {Nautical.)  A  strip  of  canvas 
which  may  be  laced  to  a  sail  to  fill  the  roach  or 
upward  curve  of  the  foot  of  the  sail. 

2.  {Pa2}cr-inakiii(i.)  A  trough  in  a  paper-making 
machine  wliich  collects  any  pulp  that  may  have 
slopped  ovei-  the  edge  of  the  wire  cloth  in  the  Four- 
drinier  machine. 

3.  A  little  tube  and  flaring  collar  to  hold  a  candle- 
end  in  a  candlestick  while  burning. 

Saw.  An  instrument  with  a  serrated  blade,  the 
teeth  of  which  rasp  or  cut  away  the  wood  or  other 
nniterial,  making  a  groove  known  as  a  I'erf. 

The  wasp  was  perhaps  the  first  sawyer. 

The  Grecian  myth  of  the  invention  of  the  saw  (by  Dirdalua, 
Pliny:  Talus,  nepliew  of  Pfcdahis,  Apnthrtorus)  is  that  the  in- 
ventor once  found  the  jawbone  of  a  snake,  and  used  it  to  cut 
through  a  piece  of  wood  ;  he  then  imitated  it  V>y  jafrging  an  iron 
plate,  and  thus  made  a  saw  It  is  said  that  the  uncle,  jealous 
of  the  discovery,  killed  Talus.  It  miiy  have  been  a  case  of  in- 
terference between  two  inventors,  with  irregular  process  and 
short  shrift,  Researches  in  Egypt  npset  some  of  the  tattle  of 
Pliny  and  others  of  his  day.  We  owe  them  a  great  debt  of  grat- 
itude, however. 

Other  writers  say  that  Perdix,  nephew  of  Deedalus,  employed 
the  backbone  of  a  tish,  and  was  thus  leil  to  the  invention. 
Perdix  raised  the  jealousy  of  somebody,  and  was  changed  into 
a  partridge.  Ovid  mentions  this,  without  assigning  the  name 
of  the  inventor. 

Saws  of  the  bronze,  age  have  been  discovered  in 
Oermany  and  Denmark,  but  not  in  Great  Britain. 
(Lubbock.)  The  metal  was  cast  thin,  and  probably 
was  .serrated  by  chipjiing  and  grinding. 

Saws  of  the  stone  age  were  made  by  setting  flakes 
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of  flint  in  wooden  handles  and  securing  witli  bitu- 
men. Obsidian  was  used  in  Mexico.  Saws  and 
knives  of  oltsidian  have  been  disinterred  in  tlie  allu- 
vial ground  of  New  Jersey  beneath  the  recent  gravel. 
They  are  held  to  prove  the  existence  of  extensive 
coastwise  trade,  as  no  obsidian  is  found  nearer  than 
Mexico.  The  saws  of  the  South  Sea  islanders  in 
1768,  when  Captain  Cook  went  to  Otalieite  to  ob- 
serve a  transit  of  Venus,  were  made  of  sharks'  teeth 
lashed  to  a  back-piece.  The  saws  of  the  Lacustrians 
and  other  early  inhabitants  of  Europe  were  of  jagged 
flint ;  those  of  the  Caribs,  of  notched  shells.  The  .saw 
is  a  very  old  device,  as  old  as  a  knife  with  a  ragged 
edge. 

Fig.  4590  is  from  a  group  of  persons  represented 
in  an  ancient  painting  at  Thebes,  who  are  making 
poles  or  carriage- tongues. 

In  dividing  a  beam  of  moderate  length  into  planks, 
it  seems  to  have  been  usual  with  the  ancient  Egyp- 
tians to  set  it  upright  between  posts,  to  which  it 
was  lashed.  Wilkinson  failed  to  tind  any  saw  adapted 
for  use  b}'  two  persons,  like  the  pit-saw. 

gr,  Fig.  3032,  page  1379,  represents  a  saw  discov- 
ered by  Mr.  Burton  at  Thebes,  and  now  placed  in 
the  British  Museum.  The  owner  had  probably  been 
dead  several  hundred  years  before  Pythagoras,,  Solon, 
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or  Plato  visited  Egypt  to  study  science.    The  ancient 
saws  were  Juvid  and  fra/tie, 

a.  From  a  painting  at  Herculaneum.  Two  genii 
working  a  frame-saw. 

b.  A  frame-saw  from  a  funeral  monument. 

c.  A  frame-saw  blade  detached  ;  from  a  monument. 

d.  An  Egyptian  saw  in  the  British  Museum. 
The  implements  of  labor  of  the  Assyrians  are  not 

so  fully  represented 
Fig.  4592.  on  the    monuments 

as  those  of  warfare. 
The  cross-cut  saw 
was  two-handled, 
but  not  cross-han- 
dled, apparently. 
The  shovels  were 
heart-shaped,  as  at 
present  used  in  Asia 
Minor.  The  picks 
had  single  heads. 
The  hatchets  had  a 
poll. 

The  modern  Oriental  saw  is  used  with  a  fims;  rather  than  a 
drife  motion,  and  the  teeth  are  suitably  incUned,  raking  toward 
the  handle  rather  than  away  from  it.  The  ancient  Egyptian 
blade  wa:«  of  bronze,  attached  to  the  handles  by  leathern  thongs, 
and  was  single-handled.  Some  of  the  blades,  however,  as  in  the 
instances  of  some  of  the  Egyptian  saws  iu  the  British  Museum, 
are  set  into  the  handles  with  tangs,  like  our  case-knives.  The 
Egyptian  saws  were  operated  by  the  thrust  movement,  the  edge 
curved  or  straight.  Such  are  shown  in  the  paintings  of  ancient 
Egypt. 

St.  .Terome  is  understood  to  have  alluded  to  circular  saws,  but 
the  point  is  not  clear. 

128 


Tools  of  Babylon. 


A  double-handled  iron  saw  has  been  discovered  at  Nimroud. 

Scsorthus  was  called  Aslepius  by  the  Egyptians  on  accouot 
of  his  mechanical  skill.  The  Greeks  derived  from  him  the  name 
and  atti'ibutes  of  Jisculapius.  He  introduced  into  Egypt  the 
art  of  building  with  hewn  stone,  and,  it  ha;;  been  suppost-d,  used 
saws  upon  his  blocks  of  stoue.  This  is  by  no  moans  certain, 
but  we  are  told  distinctly  in  the  Hebrew  history  that  the  Phoe- 
nician architects  of  Solomon's  temple  built  it  of  stone  squared 
with  the  saw.  The  marble  facing  of  the  palace  of  Mausolus, 
king  of  Caria,  described  by  Vitruvius,  is  believed  by  Pliny  to 
have  been  faced  with  sawn  slabs.     This  was  erected  350  u.  c. 

Samuel  (1033  B.  c.)  and  Isaiah  (742  b.  c.  )  refer  to  saws. 

The  stone  saws  were  commonly  used,  and  the  respective  ac- 
tions of  the  metal  and  sand  were  fully  understood,  in  the  time 
of  Pliny.    See  Stone-saw. 

For  machines^  see  Sawixg-machine  ;  Saw^-mill  ; 
and  list  infra. 

Japanese  saws  are  shaped  like  butchers'  cleavers.  The  han- 
dle is  llattish,  as  if  whittled  out  of  a  piece  of  inch  hoard  ;  the 
shank  of  the  s:iw  is  driven  into  the  handle,  and  the  whole  is 
secured  by  being  wrapped  with  fine  split  cane.  The  metal  of 
the  saw  is  about  the  substance  of  our  saws,  but  the  teeth  are 
narrower,  giving  more  of  them  to  an  inch,  and  much  longer. 
The  teeth  are  pointed  toward  the  handle,  ^^'he^  a  Japanese 
wants  to  rip  a  plank,  he  places  it  across  anything  which  will 
elevate  the  end  a  few  inches,  then  stands  on  the  wood  and  cuts 
it  by  seizing  the  cleaver-looking  saw  in  both  hands,  and  pulling 
it  towai'd  him,  working  it  by  short,  quick  up-strokes. 

The  very  distinguished  place  occupied  by  General 
Sir  Samuel  Bentham  in  the  history  of  the  inven- 
tion and  manufacture  of  wood-working  machines  is 
evinced  by  the  list  of  sawing-machines  invented  and 
manufactured  bj'  him  for  the  British  Admiralty  pre- 
vious to  ISOO. 

Circular  saw.  Bevel  saw. 

Segmental  circular  saw.  Curvilinear  saw. 

Crown  and  cylinder  saws.  Saw-blade  grinding-machine. 

Segment  sa wing-machine  with     Taper-gage      for      sawing-ma- 

radius  arm.  chines. 

Saw  for  irregular  forms  with     Double-grooving  saws. 

tracer-guide. 

The  circular  saw  is  well  described  in  Miller's  Eng- 
lish patent,  No.  1,152,  of  1777. 

The  band-saw  is  described  iii  Newberry's  English 
patent,  18.08. 

See  also  AVood-wokking  Machines  and  list  un- 
der Saw-,  infra. 

A  circular  saw  was  made  with  blacksmiths*  tools 
by  Benjamin  Cummins,  at  Bentonsville,  N.  Y.,  about 
1814.  This  is  supposed  to  have  been  the  first  made 
in  this  country. 

Making  a  saw  involves  the  fono\ving  processes ;  — 

1.  Cutting  out  the  blade  from  the  sheet. 

2.  Toothing  with  a  press  and  appropriately  formed  dies. 

3.  Hardening,  by  plunging  while  heated  in  an  oil-bath.  In 
this  state  the  metal  is  extremely  brittle. 

4.  Tempering  and  straightening ;  the  latter  is  effected  by 
hammering  on  an  anvil  or  by  compressing  several  blades,  while 
hot,  between  two  dies  worked  by  a  hydraulic  press. 

5.  Grinding  and  polishing  with  emery -powder. 

6.  Filing  and  setting  the  teeth. 

7.  Reheating  to  restore  the  elasticity  lost  in  tempering. 

8.  Removing  the  scale  by  immersion,  first  in  dilute  acid,  and 
afterward  in  alkali  to  remove  the  acid. 

9    The  handle  is  attached  and  the  blade  tested. 

The  plates  for  saws  are  made  of  ingots  of  steel,  carefully  pre- 
pai'ed  to  secure  uniformity,  and  reduced  to  the  proper  thickness 
hy  rolling.  Formerly,  the  larger  portion  came  from  Sheffield, 
England,  but  Philadelphia,  Pittsburg,  Cincinnati,  and  other 
places  make  them  of  the  best  quality,  and  from  American  steel  of 
American  Iron  Circular  saws  were  employed  by  Brunei  in  his 
block-making  machine,  and  afterward  came  into  general  use. 
The  plates  for  these  vary  in  thickness  from  i  <i„  to  ^  ^  inch,  ac- 
cording to  purpo.se.  and  the  diameter  from  3  to  72  inches  :  though 
sometimes  they  are  made  88  or  even  100  inches  in  diameter. 
The  materials  employed  are  steel  and  iron  scraps  of  the  best 
quality,  melted  together,  and  after  casting  reduced  by  repeated 
rollings.  The  hole  tn  the  center  is  drilled  out,  and  the  teeth 
roughly  cut  out  by  dies  under  a  powerful  press,  after  which 
the  plate  is  firmly  secured  upon  a  heated  table  and  the  teeth 
pointed  and  sharpened  by  an  emery-wheel ;  a  farther  grinding 
and  polishing  operation  then  ensues,  a  second  and  narrower 
wheel  finishing  the  gullets.  They  are  then  tempered  by  heat- 
ing until  the  film  of  oxide  on  their  surface  indicates  that  the 
proper  temperature  is  attained,  when  they  are  immersed  for 
about  five  minutes  in  an  oil-bath.  The  oil  is  next  removed  by 
saw-dust,  and  the  temper  lee  down  by  reheating  and  gradually 
cooling.  These  processes  tend  to  warp  the  plate,  which  must, 
I  therefore,  be  straightened  by  hammering  upon  an  anvil,  their 
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accuracy  being  tested  by  a  level  This  operation  requires  great 
care  imd  jud^niL'iit.  The  fwiw  is  then  fxstenL'J  centrally  upon  a 
ehutt  and  caused  to  rotate  rapidly  ag.iiust  a  lar^a-  grindstone 
moving  in  an  opposite  din*ction,  which  dresttes  utTone  side  to  a 
perfectly  uniform  surfat'e,  when  the  saw  is  turned  and  tlie  other 
Bide  similarly  treat*-'d,  making  the  blade  slightly  tliluner  toward 
the  center  than  at  the  I'ircuuiference.  They  are  again  tested  as 
to  planeness,  the  stniighteuing  process  repeated  if  necessary, 
and  afterward  polished  by  being  cuused  to  rotjite  in  contact  with 
wooden  blocks  coated  with  a  composition  of  glue  and  emery. 

Straight  naws  are  made  in  a  similar  manner,  regiird  bt-ing  had 
to  the  difference  in  shape.  The  edge  intended  for  tlie  teeth  is 
trinuiied  true,  the  teeth  punched  by  a  By-press,  filed,  tempered, 
wiped,  heated  until  any  remaining  oil  blazes  ojf,  hammered  on 
an  anvil  or  .s-»nV/(^//,gronnd  to  a  gradually  dccrea.-iing  tliickuess 
from  front  to  bark  (this  is  now  done  on  both  sides  at  once),  re- 
liaiiitnrnd,  aLTiin  ■ground  OT  tirnwn,  glazi'd  or  polished,  iigiun 
8tiai'„-htriu-(i  (111  tlie  anvil,  grained  with  emery,  the  tcetli  set, 
the  bladi-  sritTemd  by  a  heating  process,  any  discoloration  thus 
occa^ioned  removed  by  acids,  and,  finally,  oiled. 

For  correctly  spacing  the  teeth  of  fine  saws,  a  double  chisel 
(Fig.  45U'i)  is  sometimes  employed 

For  still  more  delicate  saws,  a  small  piece  of  steel,  hooked 
rectangularly  at  one  eiul,  is  used.  Its  end  is  hardened,  and 
serves  as  a  guide  for  the  file. 

Piercing  and  inlaying  saws  for  wood,  metal,  and  ivory  are 
made  from  pieces  of  watch-spring ;  the  teeth  are  laid  off  and 

Fig.  4593. 


1.  Taper  Saws,  mostly  wjthodt  Frames. 

The  thickness  is  that  given  by  the  Birmingham  wire-gage. 

With  a  Handle  at  each  End. 


Cross-cut  saw. 
Long,  pit,  or  whip 

saw 

Pit-fnmie  saw 
Felly  or  pit-turuing 

saw 


o 

s? 

1? 

Feel 

Inch. 

4-10 

6-12 

6-8 

9-12 

4-6 

7-11 

4-6 

3-4 

Inch 

3-7 

3i-5 
3-4J 

2-3 


•3  .; 

o  o 

a  o 


Inch. 

i-1 
1-1 

*-6 


12-15 


12-16 
15-18 


13-15 


With  Handle  at  one  End. 
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Spacmg  Teeth  of  Saws. 

filed  by  laying  the  saw  stretched  in  its  frame  flat  in  a  grooved 
bniss  plate  imbedded  in  a  wooden  block  ;  as  each  tooth  is  formed 
the  file  is  shilteii  aiii^uUirly  and  returned  to  its  former  position, 
thus  ste|>ping  off  tJie  interval  of  one  tooth,  the  spacing  being 
deteriniufd  by  the  jud.;nient  and  skill  of  the  operator. 

The  French  niethnd  is  about  as  follows  :  The  blades,  after  be- 
ing rolled  cdld  several  times,  in  order  to  render  the  grain  close 
and  themetJil  lnunngeneous.are  heated  in  special  furnaces,  from 
which  the  air  is  carefully  excluded,  and  wheq  at  the  proper 
temperature  are  plunged  in  a  bath  of  colza  oil ;  this  is  done  in 
a  dark  chamber.  The  tempering  is  effected  with  the  aid  of 
machines  which  cause  the  blades  to  pass  between  cast-iron 
plates  heated  to  a  fixed  temperature,  according  to  the  nature  of 
the  article  to  be  produced.  The  tooth-cutting,  planishing,  and 
grinding  are  done  by  machinery, as  is  also  the  reducing  of  joints 
of  ribbon-saws,  which  is  effected  longitudinally,  instead  of  across 
the  blade. 

Saw-teeth  are  known,  according  to  shape,  rake,  interval,  set, 
or  other  peculiarity,  a-s  pfg,  Jieatn,  gullet,  brier-tooth,  hawk's- 
bill,  skip,  insertnble  tonlh,  etc. 

Fig.  4594  shows  varieties  of  saws  and  saw-teeth. 


Fig.  4594. 


Rip-saw 

Half-rip  saw. .. 

Hand-saw 

Broken     space 
fine  hand  . . . 

Panel-saw 

Fine  panel-saw 

Chest-saw  (for  tool- 
chests) 

Table-saw 

Compjiss  or  lock  saw 

Keyhole  or  fret  saw 

Pruning-saw 
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18-21 

16  - 19 
'18-19 
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4-7  |13-16 


2.  Parallel  Saws  with  Backs. 
With  a  Handle  at  each  End, 
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Tenon-saw 

Sash-saw |14  -  16'2i  -  Si' . 
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Dovetail-saw 6  - 10  I4  -  2 

Smith's  screw-head  saw. . .    3-8     |-1 
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3.  Parallel  Saws  dsed  in  Fbau&s. 
Stretched  Lengthways. 


Mill-saw 

Mill-saw  web. 
Veneer-saw  . . . 


Chair-ni.aker's  saw 

Wonii-cutter's  saw 
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Saivs. 


a  d,  cross-cut  tooth. 
6,  hand-saw  tooth, 
f,  gullet-tooth. 
f,  comp!iss-saw. 
_/",  hand-saw. 

The  foliowinff  table  shows  the  dimensions  of  the  cenerally 
used  varieties  of  the  rectilinear  saws,  arranged  in  three  groups. 


g,  tenon-saw. 
A,  frame-saw  for  wood. 
1,  smith's  frame-saw  for  metal, 
y,  Bovnton's  "  lightning"'  saw. 
See  a  a'  a".  Fig.  4642. 


Fig.  4595,  o,  left-hand  circular-saw; 
rotation  is  from  left  to  right. 

Fig.  4595. 


.  €.  the  direction  of 


Saws:  Lejl-Hand  Saw;  Kight-Hand  Saw. 
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i,  right-hand  saw  ;  rotates  the  other  way.  I 

Rail-saws  uow  consist  of  circular  disks  aliout3  feet  in  diame- 
ter, and  driven  at  the  rate  of  3,lK)()  revolutions  per  minute, 
giving  a  circumferential  velocity  of  over  u  miles  per  minute. 
Steel  rails  are  cut  rapidly,  giving  out  abundance  of  sparks. 
Such  saws  are  used  in  America  aud  in  England. 

Fig.  4596  shows  a  number  of  detachable  teeth  for  circular 
saws.  In  each  case  but  a  portion  of  the  blade  is  shown.  The 
shape  of  the  teeth  and  the  mode  of  fastening  them  in  the  blades 
will  be  understood  at  a  glance. 


Pig.  4596. 


Insertable  Teeth  for  Circttlar  Saivs. 


a,  Krauser. 
6,  Colsen. 

c,  Emerson. 

d,  Clem  son. 
ty  Lippincott. 
y,  Spaulding. 
g,  Emerson. 
A,  Neale. 

f ,  Emerson. 
;',  Brown. 
is  Olemson. 
/,  Woodruff. 
wi,  Emerson. 


n,  Disston. 
o.  Shoemaker. 
p,  Emerson. 
<i,  Emerson, 
r,  Emerson. 
5,  Dis-ston. 
t,  Disstoa. 
w,  Hoe. 
r,  Strange. 
«',  Humphrey, 
ar.  Miller. 
y,  Disston. 
z.  Miller. 


See  under  the  following  heads :  - 


Amputating-saw. 
Annular  saw. 
Back-saw. 
Band-saw. 


Barrel-saw. 
Belt-saw. 
Bench -saw. 
Bevel-saw. 


Bolt-saw. 

Bow-saw. 

Brier-tooth  saw. 

Broken-space  saw. 

Buck-saw. 

Buhl-saw. 

Bur-saw. 

Burring-saw. 

Butting-saw. 

Buzz-saw. 

Cure  ass-saw. 

Center-saw. 

Chain-saw. 

Chair-maker's  saw. 

Chair-web  saw. 

Chest-saw. 

Chuck- saw. 

Circular  saw. 

Comb-cutter's  saw. 

Comb-sawing  machine. 

Com  pass- saw. 

Corner-saw. 

Cross-cut  saw. 

Crown-saw. 

Cylindrical  saw. 

Deal-frame. 

Double  saw. 

Dovetail-saw. 

Drag-saw. 

Drum-saw. 

Edging-saw. 

Endless  saw. 

Equalizing-saw. 

Ex  sec  ting-saw. 

Felling-saw. 

Felly -saw. 

Frame-saw. 

Fret-saw. 

Fuse-saw. 

Gage-saw, 

Gang-saw. 

Gate-saw. 

Gig-saw. 

Gin-saw. 

(J  rub-saw. 

Gullet-saw. 

Gummer. 

Hack-saw. 

Hand-saw. 

llawks'-bill  tooth-saw. 

lley's  saw. 

Ice-saw, 

Indicator  for  saw-teeth. 

Inlaying-saw. 

Inserted-teeth  saw. 

Ivory -saw. 

Jig-saw. 

Joint-saw. 

Keyhole-saw. 

Live-gaug  saw. 

Lock-saw. 

Marble  hand-saw. 

Marble-saw, 

Meat-saw, 

Metacarpal  saw. 

Metiil-saw. 

Mill-saw, 

Molding-saw. 

Muley-saw. 

Panei-saw, 

Perforated  saw. 

Piercing-saw. 

Pile-saw, 

Pit  saw, 

Pruning-saw. 

Rabbet-saw. 

Rachitome. 

Rack-saw. 

Sa-w-ar'bor. 

Theaxi.^towhieh 
a  circular  saw  is 
secured  and  by 
which  it  is  ro- 
tated, a  bj  Fig. 
4597,  are  two 
different  forms. 
In  the  first,  the 
pulley  which 
drives  the  saw  is 
placed  between 
the  journal- 
boxes  d  df  and  in 


Re-sawing  machine. 

Ribbon-saw. 

Rip-saw, 

Router-saw. 

Rubber-saw. 

Sash-saw. 

Saw-arbor. 

Saw-bench. 

Saw-buck. 

Saw-clamp. 

Saw-doctor. 

Saw-file. 

Saw-filing  machine. 

Saw-frame. 

Saw-gage. 

Saw-gate. 

Saw-grinding  macbiae. 

Saw-gummer. 

Sjiw-handle. 

Saw-hanging. 

Saw-horse. 

Sa  wing-block. 

Sawing-machine. 

Saw-mandrel. 

Saw-mill. 

Saw-mill  dog. 

Saw.    Perforated 

Saw-sash. 

Saw-set. 

Saw-sharpening. 

Saw-swage. 

Saw-tern  periDg. 

Saw-tooth. 

Saw-tooth  indicator. 

Saw-toothing  machine. 

Saw-tooth  upsetting. 

Saw-vise. 

Screw-head  saw. 

Scroll-saw. 

Scroll  samng-machine. 

Segment-saw. 

Set-saw. 

Shingle-mill. 

Shingle-saw. 

Skip- tooth  saw. 

Slabbing-gang* 

Slabbing- saw. 

Spherical  saw. 

Spindle-saw. 

Stadda. 

Stave  sawing-machine. 

Stocker's  saw. 

Stock-gang. 

Stone-saw. 

Subcutaneous  saw. 

Sweep-saw. 

Swinging-saw. 

Tenon-saw. 

Tier-saw. 

Timber-frame. 

Tin-saw. 

Tooth-saw. 

Trepan -saw. 

Trephine-saw. 

Tub-saw. 

Turning-saw. 

Twining-saw. 

Two-handled  saw. 

Veneer  saw. 

"VVii.shing-tub  saw. 

Weather- boarding  saw. 

M'eb-saw. 

Whip-saw. 

Wood -saw. 

Yankee  gang-saw. 


Fig.  4597. 


Saw  Arbor  and  Box. 


SAW-BENCH. 
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tlie  second  outside  of  theia.  The  device  has  tlanges 
by  which  it  is  bolted  to  tlie  table.  The  saw  is  held 
between  a  gland  ami  a  nut  c,  and  an  e,\i)andiiig  device 
operated  by  a  screw  at  the  end  adapts  the  arbor  to 
saws  having  ditl'erent-sized  holes.  A  jiin-lever/ pre- 
vents the  arbor  I'roTn  revolving  while  removing  or  re- 
placing a  saw.  The  journal-boxes  have  a  chamber 
at  each  end  connected  by  a  diagonal  recess,  in  which 
a  piece  of  cottou-wicking  is  placed  for  the  purpose  of 
lubrication,  as  shown  at  c. 

SavF-bench.  (Wuod-icorking.)  A  table  on  which 
stutf  is  fed  to  a  saw.    The  examples  are  several  forms 

Kg.  4598. 


SaW'Bt.nclus. 

of  circnlar-!5aw  benches,  with  gages -and  fences  for 
sawing  dimension  stutf. 

Donkin's  saw-bench  (English)  has  a  hinged  plat- 
form in  front  of  the  saw,  with  qviailrants  by  which 
it  may  be  fixed  to  any  bevel  within  its  range.  The 
parallel  rule  is  available  for  setting  out  the  widths  of 


Fig.  4599 


Saw-BeiKh  for  Miured  and  Beveled  Work. 


the  work.    The  saw  is  mounted  upon  a  swing-frame 
of  cast-iron,  shown  separately  in  the  other  figure,  and 


is  adju.sted  by  the  cam,  so  as  to  project  the  required 
distance  through  the  slit  in  the  table. 

Sa-vsr-buck.  Anotlier  name  for  the  Saw-hokse 
(which  see). 

SaTW-clamp.  A  device,  also  known  as  a  horse, 
for  holding  saws  while  being  tiled.     The  standards 


Fig.  4600. 


Saw-Filing  Clamp. 


Saw-Filing  Clamp. 

a  a'  are  hinged  together,  and  are  spread  apart  so  as. 

to  open  the  jaws  c  at  the  up|ier  end,  in  order  to  hold 

the   saw.      This   is   pinched 

tightly  by  pressing  down  the  Fig.  4601. 

treadle   6,   which  forces   tlie 

feet  apart  and  shuts  the  jaws. 

Fig.  4601  is  a  form  adapted 
for  tlie  bench  or  talile. 

SaTw-doc'tor.  An  in- 
strument having  an  angular 
punch  for  cutting  pieces  out 
of  the  edge  of  a  saw-blade,  to 
increase  the  depth  of  the  in- 
terdental spaces.  A  saw- 
ijUiiDiicr. 

SaTw'dust-car'ri-er. 
(JFood-wor/c'hiy.)  A  trough 
or  tube  by  which  the  sawdust 
is  conducted  away  from  a  cir- 
cular or  other  saw.  See  F.'VN- 
BLOWEK,  yi,  Fig.  lOlS. 

Saiw-file.  A  tile  adapted  for  saws  ;  triangular 
in  cross-section  for  handsaws  and  flat  for  mill-saws. 
See  File,  Fig.  1S»65.  The  fineness  of  the  file  depends 
upon  the  character  of  the  work.  See  list  and  table, 
page  840. 

Saw-fil'ing  Ma-chine'.  One  for  sharpening 
the  teeth  of  saws.     Sec  also  Saw-sharpeniN'g. 

The  teeth  of  saws  are  usually  made  by  a  punching 
action  in  a  saw-toothing  vmchine. 

The  example  (Fig.  4602)  has  a  suspended  frame  B 
on  which  the  file  and  ojierative  mechanism  are  ar- 
ranged. The  axis  of  suspension  is  also  the  arbor  of 
the  countershaft  pulley,  connecting  by  belt  with  the 
driving-pulley  F.  The  vertical  shaft  I  is  rotated  by 
bevel-gearing  G  U,  operating  the  pitman  2>  and  cross- 
head  q,  and  teciprocating  the  file-carrier.  The  saw 
is  temporarily  placed  on  a  mandrel  on  the  iM'nch. 

Fig.  4603  comprises  a  standard  a  having  a  pulley 
from  which  a  belt  jiasses  to  a  pulley  on  the  movalile 
frame  c,  attached  by  a  ball  and  socket  joint  to  the 
m.ain  frame  d.  The  pulley-shaft  carries  the  grind- 
ing-wheel  h,  which,  hy  means  of  a  handle,  may  be 
presented  to  the  work  at  any  desired  angle.  It  is 
driven  at  the  rate  of  1,500  to  2,000  revolutions  per 
minute,  and  is  counterpoised  by  a  weighted  lever  e, 
so  as  to  be  manipulated  by  a  slight  pressure.  See 
"Art  of  Saw- Filing"  (56  pp. ),  John  Wiley,  New  York. 
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Fig.  1602. 


Saiv-Filins  Machine. 


Saw-frame.    1.  The  frame  in  which,  a  saw-blade 
Fig.  4603. 


Fig.   4605  i.s  a  Fig.  4606. 

form  of  standaid 
saw  -  gage,  also 
adapted  for  sheet 
metals  and  wire  ; 
the  central  space 
is  open,  rendering 
the  gage  lighter 
and  alTording 
ready  means  for 
hanging  up. 

h.    A  test    for 
the     straightness  Saw-  Ga^e  (draum  to  i  Scak,  Luuar}. 
of  the  line  of  teeth. 

Fig.  4606  is  a  gage  to  be  laid  over  the  line  of  teeth 
so  as  to  indicate  tlie 
e.xactlyproperleugth  FiS-  lljOS. 

of  a  tooth.  In  the 
illustration,  thegage 
lies  upon  two  teeth, 
and  at  its  notch  ex- 
poses tlic  middle 
tooth,  which  is  un- 
der treatment. 

c.  A  test  for  the 
range  ofteeth-points 
relatively    to    their  ! 
^distance    from    the  ; 
'tii  center   of   rotation. 
"  See  Fig.  4643. 

2.  An  adjustable 
device  for  governing 
the  width  of  the 
scantling  or  board 
cut  and  its  angle  of 
presentation  to  the 
saw.      In  Fig.  4607, 

the  former  is  determined  by  the  position  of  the  gage 
in  the  slot  n.    The 


is  stretched. 

Fig.  4604, 


Saw-FUing  Machine. 

In  the  illustration,  this  is  effected  by 
a  stout  metallic  spring 
attached  to  the  part 
which  serves  for  a 
handle.  See  Fr.AME- 
S.WV,  page  913. 

2.  The  snsh  or  gate 
of  a  mill-saw. 

Sa-vr-gage.  1. 
{Sa,r.)  a.  A  t.-st  for 
the  thickness  of  saw- 


Saw-Fiting  Gage. 


angle  is  varied  by  F'g-  460^ 

adjusting  the 
piece  A,  and  any 
desired  slope  is 
given  by  inclin- 
ing the  links  c. 
Set-screws  are  pro- 
vided I'oi'  securing 
each  part  in  the 
position  to  which. 
it  is  adjusted. 

Fig.  4608  is  a  gage  for  circular  saws. 


Saw- Gage. 


The  dis- 


Fig.  4508. 


Ga^c/or  Circular  Sates. 
tance  of  the  rollers  from  the  plane  of  the  saw's  mo- 


tion determines  the  thick- 
ness of  the  plank. 

3.  A  loose  back,  which  is 
adjusted  toward  or  from  the 
blades  or  the  width  of  !  edge  of  tlie  saw,  to  limit  the 
saw-tooth  points.  |  depth  of  the  kerf. 


Pip.  4609. 


SAW-GATE. 
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Sawr-gate.  The  rectangular  frame  in  whicli  a 
mill-saw  or  ganj;  ol'  mill-saws  is  stretched.  See  Fig. 
ItiOl.      >See  alsu  .S.wv-MILL,  Plate  LIV. 

Saw-gin.  (t'uttim.)  The  original  form  of  cotton- 
gin,  in  whicli  the  libers  are  drawn  through  the  grid 
by  the  teeth  of  a  saw.  Fig.  148(3,  page  634,  and 
Fig.  2222,  ]iage  iHiil. 

SaTv-grind'tng  Ma-chine'.  A  machine  for 
dressing  llie  sides  of  saws,  so  as  to  give  the  blade  a 

Fig.  4610. 


^,v 


saw  is  so  constructed  as  to  permit  the  center  of  the 
saw  to  advance  to  the  edge  of  the  grindstone.  Thus 
every  portion  of  the  disk  is  brouglit  in  turn  to  the 
oiieration  of  the  grindstone.  See  also  Disston's  pat- 
ent, November,  1874,  in  which  a  pair  of  giindstones 
grind  the  face  of  the  saw,  and  have  mandrels  so  ad- 
justable as  to  give  any  required  taper,  increasing  or 
decreasing  from  the  edge  to  tlie  eye. 

In  Fig.  4(il2,  the  tlat  mill-saw  blade  is  placed 
in  position  upon  the  reciprocating  bed  and  beneath 
the  rollers,  the  force  of  the  levers  being  then  exerted 


Grinding-Machine /or  Circular  Saws. 

uniform  thickness,  or  impart  a  uniform  taper  from 
center  to  circumference. 

Saw -grinding  machines  were  among  those  supplied 
bv  Sir  S.amuel  Bentham  to  the  British  Admiralty, 
before  1800. 

In  Fig.  4610,  the  saw  is  hung  on  a  spindle,  and 
is  caused  to  rotate  between  two  grindstones  in  a 
plane  at  right  angles  to  their  axes.     By  means  of 


Grinding-Machine  for  Gate- Saws. 

to  raise  the  bed  and  cause  the  blade   to  bear 
against  the  rotating  grindstone.     The  rollers  con- 
fine the  blade  and  its  sujiporting  plate  to  the  bed. 
Fig.  4613  is  for  grinding  band  or  riblion  .saws, 
which  are  ]>laced  over  tlie  drums  B  D  and  passed 
beneath  the  grindstone   C  above    a    bearing-roller 
which  sujiports  the  blade. 

Fig.  4613. 


hand-wheels  and  gearing  the  grind- 
stones ai-e  moved  alti'rnately  toward 
and  from  the  renter  of  the  saw  until 
it  is  reduced  tn  the  ilesired  thickness. 
In  Fig.  4611,  the  saw  is  on  a  hori- 
zontal mandrel,  and  receives  a  motion 
in  two  directions,  —  one  upon  its  axis, 
and  the  other  by  the  reciprocation  of 
tlie  carriage  that  supi)orts  tlie  .saw. 
The  circular  arbor  or  bearing  for  the 


Grinding-MacUine  for  Band- Saws. 


SAW-GKINDING  MACHINE. 
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SAW-HANGING. 


The  machine  may  also  be  used  for  grimling  other 
saw-blades  ;  the  metallic  apron,  in  connection  with 
the  feed-rollers,  moving  the  saw-blade  to  the  action 
of  the  grindstone  with  a  force  not  greater  than  the 
grinding  capacity.  The  flange  or  collar  at  the  eye  of 
the  grindstone  may  be  set  in  position,  or  at  an  incli- 
nation corresponding  with  that  of  the  side  of  the 
grindstone. 

Fig.  4614. 


Fig.  4615. 


GriTtding- Machine  for  Cylinder  Saws. 

Fig.  4614  is  a  machine  for  grinding  cylinder  or 
tub  saws.  The  revolving  grindstone  or  wheel  is 
brought  in  contact  with  the  surface  of  the  cylindrical 
saw,  which  slowly  revolves  and 
traverses  longitudinally  from  end  to 
end,  when  its  motion  is  reversed 
by  suitable  mechanism.  The  saw- 
mandrel  has  a  friction-roller  and 
gage,  and  the  grinding-wheel  is 
adjustable  in  position. 

Saw-guide.     A  piece  with  an 
adjustalile/'r/uv,  wliieli   may  direct 
<  the    saw    in    cross-cutting   .strips, 
against  which  tile  piece  is  laid. 

Sa'w-gum'mer.  An  apparatus 
for  cutting  away  the  jilate  of  a  saw 
to  deepen  the  intei'dcntal  spaces. 
This  is  sometimes  done  by  punch- 
ing, sometimes  by  grinding. 

Saw-Guide.  In  Fig.  4616,  the  punoh-holiler  a  is  piv- 

oted and  depres.^ed  by  a  lever  n'  operating 
the  cams  6  6',  and  ttirown  upward,  after  malting  the  cut,  by  a 
spiral  spring  beneath. 

Fig.  4616. 


Fig.  4617. 


^^      Saw  Glimmer 

Fig.  4618  is  a  view  of  a  portable  form  which  is  held  by  one 
hand  ag.tinst  the  blade  of  a 
mill-saw,  the  set-screws  A'  A' 
resting  against  opposite  sur- 
faces of  the  blade,  while  the 
cutting  cylinder  D  is  rotated 
by  the  crank-handle  E. 

There  are  many  other  forms 
of  the  tool,  some  of  which  em- 
ploy the  emery-wheel,  com- 
monly known  .a.s  tnnite  See 
Emerv-whf.el,  and  specific  in- 
dex under  Geinding,  1017. 


Saw-han'dle.  Va- 
rious forms  of  handles 
are  used  for  the  ditferent 
kinds  of  .saws,  —  hand, 
cross-cut,  etc. 


Fig.  4619, 


CSa 


Saw-HantUe. 


Portable  Saw- GiimmnT. 


In  Fig.  4619,  the  wings  of  the  handle-socket  have 
elongated  slots  through  whicli,  and  thiough  a  cor- 
responding slot  in  the  saw-blade,  is  ]iassed  a  holt, 
cam-shaped  in  section  ;  this  can  enter  the  slot  in 
only  one  way,  and  on  being  tinned  strains  the  blade, 
causing  its  ends  to  bear  against  the  rivets,  which 
unite  the  wings,  while  a  projecting  lip  draws  the 
wings  together,  and  tends  to  prevent  displace- 
ment, 
Savr-hang'ing.  The  devices  by  which  a  mill- 
Hoe^s  .Saw-Gummer.  g,nv  js  strained  in  its  gate.     In  the  exanijile,  strips 

of  steel  are  riveted  on  each  side  at  each  end  of  the 
In  Fig.  4617,  .4,  the  s,iw  is  clamped  between  the  jaws  of  the    ^.j^.  ^„^l  4]^^;^  dovetailed  edges.      Hooks  with  curved 
(rummer  bv  the  screws «  a  ;  rapul  rotation  is  iniparteil  to  the  ,  j.      i      3        ..   m    j    1.  .1^1 

cHtterbvmei.nsofawinch,anditisadv.inced  to  .leciH^n  thecut    ^^'}  correspondniglv  dovetailed  lips  eng.age  the  steel 
bv  the  h.and-wheel  and  screw  6.     In  B,  a  lap  or  emery  wheel  is     strips,  and  form  a  means   of  adjusting   the   strain   at 
tiirned  by  belt  .and  pulley  c  ;  the  sawis  held  on  a  stan.l -/,  whose    .,„y  p^^  of  the  saw  nearer  to  or  farther  from   the 
distance  from  the  laii  mav  he  varied  to  suit  diirerent-sized  S.TWS,  '      l*   *       c         1       Qttt  m-i 
and  which  may  be  tilted  to  vary  the  angle  of  the  cutting  edges     eilge.      r>ee  also  .-ilIKM.  1. 
of  the  teeth.  I      Fig.   4621  shows   Snyder  s    muley-saw    hanging. 

\ 


SAW-HOKSE. 
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rig.  4G20. 


rig.  4621. 


\/ 


Sawing- LluLk. 


at  riglit  angles  with 
the  a.\is,  aiui  two 
others  forming  op- 
posite angles  of  45° 
tlierewith.  Tliese 
serve  respectively 
as  guides  for  cut- 
ting ofi'  square  the 
enils  of  a  piece  of 

wood  ]ihiced  within  tlie  box,  and  for  making  miter- 
joints.     See  MrrEi:-B(jx. 

Saw'ing-ma-chine'.  A  mechanical  contrivance 
liy  which  tlie  power  —  of  the  man  or  an  engine  — 
is  applied  to  the  work  of  driving  tlie  saw. 

Tlie  applications  of  the  saw  in  sho]is  are  very 
numerous,  and  are  considered  under  their  various 
heads.     Among  them  may  be  here  cited  :  — 

Fig.  4624. 


Drag-Saw  for  Cross-cutting  Logs. 


Saw-Hanging. 

The  saw  is  destitute  of  a  gate 
or  sash^  but  plays  between 
guides. 

Saw-horse.  A  kind  of  rack 
on  whiih  sticks  of  cord-wood 
are  laid  for  sawing.  Its  two 
ends  each  form  a  St.  Andrew's 
cross,  and  are  connected  by 
longitudinal  stays.  Also  called 
S.\w-BueK. 

Tliat  shown  in  Fig.  4022  has 
a  curved  clamp  C  pivoted  and 
sliding  on  the  upper  connec'ting 
round  of  the  lianies,  anil  which 
is  held  to  or  released  I'rom  the 
log  by  turning  the  pivoted 
frame  or  lever  D  D. 

Sa-w'ing-block.  {Joinery.) 
through  the  upright  sides  of  which  a  saw  kerf  is  cut 

Fig.  4622. 


Band-saw. 

Barrel-saw. 
Buzz-saw. 
Circular  saM 
Di'iiK-s.aw. 
Gang-saw. 


Gate-saw. 

Gig-saw. 

Resawing-machine. 

SUingle-saw. 

Stave-saw. 

Veneer-saw,  etc. 


See  also  specific  index  under  Saw,  page  2035. 

Fig.  4625  is  a  domestic  saw  for  making  short  fire- 
wood ;  the  pieces  are   laid  in  a  V-shaped  trough, 


Fig.  4625. 


Muley-Saw, 


A  wooden  trough. 


Saw-Horse. 


Saw  for  Stove-Wood  and  Kindling. 


held  by  the  notched  lever  L,  and  the  saw  is  recip- 
rocated by  the  double  rack,  the  teeth  of  the  upper 
and  lower  portion  being  alternately  thrown  into  gear 
with  the  pinion  by  automatic  devices. 

A  handy  workshop-lbrm  of  the  circular  saw.  In 
the  form  shown  (Fig.  4626),  either  of  several  saws  is 
brought  into  cutting  ]iosition  at  the  slit  in  the  table. 

Saw'ing-ma-chine'  Gage.     See  Saw-oage. 

Sa-w-mau'drel.  A  hold-J'ast  for  a  circular  saw 
in  a  laflie.     See  Saw-arbor. 

Savr-mill.  Wood-saw  mills,  driven  by  water, 
were  erected  as  early  as  the  fourth  century  in  Ger- 
many, on  the  river  Roer.     Stone,  marble,  and  grain 
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Fig.  4626. 


Saimng-Table. 


mills  had  been  used  many  centuries  previously  in 
Pontus,  Caria,  and  in  Eome. 

Saw-mills  were  driven  by  water  at  Augsburg  in 
1322.  Indeed,  a  saw-mill  with  a  complete  self- 
action  and  driven  by  a  water-wheel  is  found  in  a 
MS.  of  the  thirteentli  century,  now  in  Paris. 

Saw-mills  were  erected  by  tlie  Spaniards  in  the 
island  of  Madeira  in  1420.  Erected  in  Breslau, 
1427  ;  in  Norway,  1520  ;  in  Rome,  1556. 

Saw-mills  driven  by  water  afterward  became  com- 
mon in  Europe.  In  the  year  1555,  the  Bishop  of 
Ely,  ambassador  from  Mary  Queen  of  England  to 
the  court  of  Rome,  visited  a  saw-mill  in  the  vicinity 
of  Lyons,  which  he  thus  describes  :  — 

"  The  saw-mill  is  driven  with  an  uprig:ht  wheel,  and  the  wa- 
ter that  niaketh  it  go  is  gathered  whole  into  a  narrow  trough, 
which  dc^ivereth  the  same  water  to  the  wheels.  This  wheel  hath 
a  piece  of  timber  put  to  the  axle-tree  end,  like  the  handle  of  a 
broeh,  and  fiistened  to  the  end  of  the  saw,  which,  being  turned 
with  the  force  of  the  water,  hoi^^teth  up  and  down  the  saw.  that 
it  continually  eateth  in,  and  the  handle  of  the  same  is  kept  in 
a  rigall  of  wood  from  swerving.  Also  the  timber  lieth,  as  it 
were,  upon  a  ladder,  which, is  brought  by  little  and  little  to  the 
saw  with  another  vice.*' 

In  1575,  a  miU  having  a  gang  of  saws,  capable  of  sawing.sev- 
eral  boards  at  once,  was  in  operation  on  the  Danube,  near  R-it- 
isbon.  In  1596.  the  first,  it  is  said,  in  Ilnlland  was  erected  at 
Saardam.  In  England, one  erected  in  lt!K.3  by  a  Dutchman  wa<! 
abandoned  on  account  of  the  opposition  of  the  populace  ;  and 
more  than  a  century  later  (1767),  when  James  Stansfield  estab- 
lished a  wind  saw-mill  at  Limehouse.  East  London,  it  was  de- 
stroyed by  a  mob.  A  similar  mill  had  previously  been  in  oper- 
ation for  some  years  at  Leith,  Scotland. 

In  1802,  Oliver  Evans  of  Philadelphia  constructed  a  double- 
acting  high-pressure  engine  for  a  boat  to  run  between  New  Or- 
leans and  Xatchez.  On  reaching  the  Mississippi,  the  boat  was 
high  and  drj-,  and  could  not  be  floated  till  the  periodical  rise 
of  the  river  occurred.  The  engine  was,  therefore,  set  up  in  a 
saw-mill,  and  sawed  at  the  rate  of  3,0(X)  feet  of  boards  per  day. 
This  mill,  also,  was  burned  by  hand-sawyers,  who  thought  their 
craft  was  in  danger. 

The  illustration  (Fig.  4627)  is  taken  from  a  tract  published  in 
London  in  lt>50,  entitled  "  Virginia's  Discovery  of  Silk  Worms, 
with  their  Benefit  and  the  implanting  of  Mulberry  Trees.  Also 
the  dressing  and  keeping  of  Vines  for  the  rich  Trade  of  making 
Wines  there.  Togetlier  with  the  makinj?  of  the  Saw  Mill,  very 
useful  in  Virginia  forcuttingof  Timber  and  making  Clapboards 
to  build  withall,and  its  Conversion  to  other  as  profitable  Uses."' 

In  Michig:in  and  Wisconsin,  Canada,  Maine,  and  Pennsyl- 
vania, the  lumber  business  is  carried  on  upon  a  large  scale.  An 
instance  may  be  given. 

Perley  and  Pattee's  saw-mill  is  one  of  nine  situated  at  the 
Chaudiere  Falls  of  the  Ottawa  River,  just  above  the  city  of  Ot- 
tawa, the  capital  of  the  Dominion  of  Canada  Five  of  these 
mills  are  on  the  south  side  of  th^  river  and  four  on  the  north 
side.     One,  Wright  and  Batson's,  is  driven  by  steam. 

The  united  production  of  the  nine  mills  is  about  1,500,000 
feet,  board  measure,  in  twenty-four  hours,  running  day  and 


Virginian  Satv-Mill  (1650). 

night  for  six  months  in  the  year.  A  general  idea  of  the  arrange- 
ment of  one  of  these  mills  may  be  obtained  by  a  description  of 
that  belonjring  to  Messrs.  Perley  and  Pattec,"above  referred  to. 
It  is  a  composite  stone  and  fr:ime  building,  the  main  part  of 
which  is  84  X  112  feet,  with  an  L  48  X  121  feet,  and  two  wings, 
20  X  122  and  20  x  40,  respectively. 

Beneath  the  main  floor  is  the  heavy  sub-frame  in  which  the 
water-wheels  and  their  at^uncts  are  secured,  and  arranged  upon 
the  floor  are  two  sets  of  machines. 

It  may  be  here  mentioned  that  each  of  those  gangs  is  driven 
by  a  reaction  water-wheel,  known  technically  as  the  Rojre  nnc- 
tion-ivheel,  the  same  being  5  feet  in  diameter  and  having  an  area 
of  discharge  of  something  over  iOii  square  inches.  The  head  of 
water  is  14  feet,  and  the  quantity  unlimited.  The  power  upou 
each  wheel  is  computed  to  be  equal  to  70  horses. 

The  ed^frs  and  biitt.rs  are  driven  by  a  direct-action  central- 
dischai^  wheel.  The  volume  of  water  passing  to  each  wheel 
is  graduated  by  a  wicket  in  (he  chute. 

The  logs  are  obtained  in  the  Ottawa  Country  at  various  points 
as  far  as  200  miles  above  the  falls.  At  the  various  rapids  log- 
slides  have  been  made,  toward  which  the  Ings  are  directed. 
The  saw-mill  owners  have  conihined  to  improve  this  water-way 
for  logs,  and  have  expended  S  130,000  in  the  slides,  booms,  piers, 
and  other  improvements. 

Perley  and  Pattee  employ  about  700  men  in  the  bush  (as  the 
forest  is  called  in  Canada)  and  .3im>  spans  of  horses. 

The  logs  are  marked,  floated  down  the  river  tfl  a  point  about 
30  miles  above  the  city,  are  then  sorted  for  the  mills  on  the 
north  and  south  sides  of  the  river,  respectively,  and  at  a  point 
above  the  Chaudiere  Falls  are  sorted  to  the  separate  owners  and 
collected  in  the  ponds,  whence  they  pa':s  by  races  to  the  respec- 
tive mills.  The  ponds  are  formed  hy  booms  or  more  permanent 
structures.  The  water  runs  from  the  icy  north,  and  never  slacks 
except  in  winter.  The  amount  "  running  to  waste  "  is  immense, 
but  there  is  no  more  land  around  the  falls  to  set  mills  upon. 
About  300  men  are  employed  in  the  mill-yard  and  in  shipjiing. 
As  a  precaution  against  fire,  a  large  "  Ilolley  '"  pump  is  rigged 
in  a  fire-proof  building  in  the  vicinity.  It  is  driven  by  an  80- 
horse-power  water-wheel,  called  into  action  should  occasion 
require.   It  delivers  four  11-inch  streams  through  four  ho*e. 

The  capacity  of  the  mill  is  from  250,000  to  3)10.000  feet,  board 
measure,  per  24  hours,  running  day  anrl  night  for  6  months  of 
the  year.  The  mill  contains  two  sets  of  machinery.  A  set  can- 
siS'ts of 3, sfnhbin^-gans, stock-stJu^^^xid  Ynnkee-i;nns, succeeded 
by  a  douhle-erlser  ami  floubh-huttrr.  The  stahbing-s^ns  and 
stock'gatis  act  consecutively  upon  logs  over  21  inches  in  di- 
ameter. The  Yankee-gnug  is  similar  to  the  two  former,  but 
the  respective  gangs  are  in  more  immediate  proximity,  for  the 
sake  of  compactness  and  convenience. 

The  logs  are  drawn  from  the  fore-bay  by  prapples  attached  to 
an  endless  chain.  Being  placed  on  the  ways,  each  is  dogged 
between  a  head  and  tail  block  on  an  endless  chain,  which  ad- 
vances it  to  the  slabbing-gang.  Thus  they  pass  continuously, 
there  being  no  s'^Z'^g-back  The  saws  are  arranged  to  leave  a 
central  balk  of  a  width  equal  to  the  width  of  the  boards  to  be 
sawed  then*from  in  the  suceee*ling  operation  (the  stock-gang).  " 
The  sides  of  the  log  are  ripped  into  boards  by  the  slab-saws,  the 
result  being  a  central  balk  and  two  sets  of  slab-boards  with 
wany  edges.  This  is  delivereil  behind  the  gang  of  saws,  and 
another  log  advances  to  the  saws. 

The  balk  is  then  transferrcfl  to  the  sinrk-sang^  lying  upon  one 
of  its  flat  sides,  and  is  ripped  into  boards  by  the  gang  of  saws 

The  work  on  the  Yankee-gang  is  similar,  but,  the  logs  being 
lighter,  the  gangs  and  ways  are  placed  nearer  to  each  other. 


2042 


Plate  LIV. 


EUROPEAN  GANG-tSAW  MILL. 


See  page  2041. 


SAW-MILL  DOG. 


2043 


SAW-SET. 


The  slab  boards  or  wany  stuff  from  the  sides  of  the  log  are 
then  taken  to  the  doubleniilging  machine,  which  has  two  saws, 
one  being  permanent  and  the  other  adjustable  on  its  mandrel 
by  means  of  a  lever,  the  saw  moving  on  a  spline  in  the  usual 
manner.  This  adjustability  is  for  the  purpose  of  edging  boards 
of  varying  width.  Tlie  boards  are  then  lifted  on  to  a  double- 
butting  machine,  which  squares  the  ends  and  brings  them  to  a 
uniform  length,  12,  14,  16,  etc.,  .as  the  case  may  be.  Logs  are 
cut  13  feet  long  for  12-feet  lumber,  and  the  mill  works  for  a 
while  on  IG-feet  and  then  on  12-feet  stuff. 

The  double-butting  machine  has  a  pair  of  endless  chains  trav- 
eling in  parallel  planes,  and  having  Jogs  at  equal  and  coincident 
distances.  The  board  is  advanced  by  them  to  the  two  saws,  and 
the  ends  are  butted  simult,aneously. 

The  slabbing-.saws  are  of  No.  9  gage,  and  5,  6.^,  or  7  feet  long. 

The  stock-saws  are  No.  11  gage,  aud  4^  feet  long. 

The  gage  is  the  Stub's  wire-gage. 

Four  hundred  saws  are  used  or  in  reserve,  and  eight  men  are 
employed  in  gumming,  swaging  the  points,  and  filing. 


The  edges  of  the  slabs  are  worked  into  sash,  blind,  and  door 
stuff,  aud  the  refuse  ground  np  in  a  machine  to  chips,  which 
are  passed  with  the  sawdust  into  the  river.  The  authorities  do 
not  allow  larger  stuff  to  be  thrown  into  the  river,  as  it  tends  to 
obstruct  navigation.  In  some  mills,  the  pieces  obtained  by  but- 
ting the  boards  are  sold  to  be  worked  into  matches. 

The  Basin  Mill  at  Orono,  Maine,  is  410  feet  long,  6tJ  feet  wide, 
has  4  gang-saws, 5  single  saws, 2  circular  saws,  5  lath-niarhlnes, 
1  shingle  aud  1  clapboard  machine.  It  saws  daily  20(t,r)0(l  feet 
of  long  lumber,  200,01X1  laths,  10,000  shingles,  aiid  4,000  clap- 
boards, and  by  requirement  of  law  burns  up  about  120  cords  of 
waste  wood  each  day. 

Plate  LIV.  represents  a  European  gang-saw  mill. 

For  many  centuries  none  but  the  reciprocating 
saws  were  used,  and  it  was  only  during  the  latter 
half  of  tlie  last  century  that  the  circular  saw  was  used 
for  its  present  purpose.    This  guarded  expression  is 


Fig.  4629. 


Lane  and  Bottlet/^s  Circular- Saw  MiQ. 


adopted  because  circular  saws  or  disks  hare  been 
used  for  many  centuries  in  lathes  and  lapidary  work. 
Miller's  English  patent  of  1777  describes  tlie  circular 
saw,  and  such  were  made  at  the  coniuiencenient  of 
the  century  by  (Jeneral  Sir  Samuel  Beuthani  for  the 
British  Admiralty.  At  present  the  circular-saw  mill 
is  the  favorite  in  the  woods,  where  the  location  is  to 
be  occasionally  changed  to  comport  with  the  supply 
of  logs.  Circular  saws  of  very  large  diameter  are  also 
used  in  some  of  the  great  mills  on  the  Mississippi. 
See  also  Cii;c-ri„\u  Saw. 

SaTW-mill  Dog.  A  device  for  holding  logs  on 
the  carriage  while  being  sawed. 

Fig.  4629  has  a  swivel  joint  to  permit  the  point 
to  be  turned  in  any  direction. 

Fig.  4629. 


Saw-Mill  Dog. 


Fig.  4630  has  an  arrangement  of  two  dogs  that 
hold  the  log  while  it  is  being  .sawed,  and  are  adjust- 
able by  means  of  a  screw  passing  through  the  dog- 
heads.  Two  parallel  rods  also  pass  through  the  dog- 
heads  to  keep  them  firmly  in  position,  and  all  turn 
or  swing  upon  an  upright  rod  passing  through  a 
swinging  head,  and  are  again  adjusted  by  a  screw- 
rod  pa.ssing  through  the  swinging  head  and  bearing 
on  the  toj>  nf  the  head-block. 

Sa^-mill  Gate.     See  Saw-gate. 


Saw-pad.    A  contrivance  for  conducting  the  web 
of  a  compass-saw  or  lock-saw  in  cutting  out  small 


Fig.  4630. 


holes. 

Saw-pit.  The 
pit  beneath  a  log 
inwliich  the  low- 
er sawyer  works. 

Saw-sash. 
The  rectangular 
frame  in  which 
a  mill-saw  is 
stretched.  A 
satr-fjtitc. 

Saw^-set  X 
tool  or  imple- 
ment to  slant  the 
teeth  laterally 
from  the  plane 
of  the  saw,  alter- 
nately to  the 
right  and  left,  in 
order  that  the 
Iccrf  may  be  wider 
than  tlie  thick- 
ness of  the  blade, 


IL 


Saw-MiU  Head-Elock. 

and  friction  be  reduced.  In  some  cases,  the  edge  of 
the  tooth  is  spread  to  widen  its  cut,  instead  of  bend- 
ing it  laterally. 


SAW-SET. 
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"  Green  wood  fills  the  intervals  between  the  teeth  of  the  saw 
with  siiwdiitit,  rendering  it;!  edge  uniform  and  inert ;  it  is  for 
this  reJisori  that  tin-  teeth  are  made  to  projeet  right  and  left  in 
turns,  so  that  the  sawdust  is  di.schargcd."  —  Fliny,  a.  ».  7y. 

The  saw-uiakcr  geneniUy  employs  a  small  hammer  «,  the  saw 
being  laid  nearly  tiat,  with  its  teeth  along  the  ridge  of  a  rounded 
edged  anvil  or  stake  b  b  held  in  the  tail  vise ;  the  angle  ia  in 
great  measure  determined  by  the  curve  of  the  stake,  which  is, 

Fig.  4631. 


Saw- Sets. 

for  fine-toothed  saws,  considerably  pointed.  Half  the  teeth  hav- 
ing been  bent,  the  saw  is  turned  end  for  end,  and  the  interme- 
diate teeth  similarly  treated. 

The  set  c  d  is  conmionly  employed  by  the  users  of  saws,  re- 
quiring less  skill  to  give  the  proper  inclination  to  the  teeth,  c 
is  used  for  large,  and  d  for  small  saws.  It  consists  of  a  narrow 
blade  of  steel,  with  notches  of  various  widths,  to  acconiniodate 
different  thicknesses  of  blades.  The  saw  is  held  between  clamps, 
the  alternate  teeth  inserted  a  little  way  into  the  notch  which 
they  most  nearly  fit,  and  bent  over  to  the  proper  angle  by  press- 
ing the  handle  of  the  tool ;  the  operation  is  then  repeated  on 
the  intermediate  teeth 

Sometimes  saw-set  pliers  e  are  used.  These  require  two  ad- 
justment-s:  one  for  setting  the  jaws  to  the  thickness  of  the  teeth, 
which  is  effected  by  a  .'stop  held  by  the  thumb-screw  /";  and  the 
other  for  determining  the  angle  to  which  the  teeth  shall  be 
bent,  which  is  regulated  by  the  thumb-screw  g. 

rig.  4632  is  a  form  to  be  stuck  in  a  hole  on  the  work-bench. 
^  The  punch  C  is  pivoted  to  tlie 


Fig.  4632, 


stock,  and  is  struck  by  a  ham- 
mer. The  gage  D,  against 
which  the  points  of  the  teeth 
rest,  graduates  tlie  position  of 
the  saw  in  accordance  with  the 
length  of  the  teeth  and  iu  re- 
lation to  the  hammer.  The 
blaile  rests  on  H,  whose  vertical 
adjustment  determines  the  de- 
gree ot  set. 

Fig  4333  is  another  form  of 
bench  implement,  in  which  the 
punch  is  placed  in  a  socket  of 
the  ailju.stable  spring.  The 
saw-rest  has  an  inclined  lower 
side,  and  the  brackets  vary  in 
elevation  to  suit,  so  that  the 
rest  can  be  moved  endways  to 
alter  its  elevation  and  the  set  of  the  saw,  such  movement  not 
destroying  the  horizontality  of  the  upper  edge  of  the  rest. 

Fig.  4633. 


Fig.  4634. 


Saw  Set'ting  and  Fil'ing  Ma-chine'.     The 

machiiiL'  (Fig.  4t>35)  lor  sutting  and  liliiig  l)and-sa\vs 
has  two  llaiigt'd  lotatable  disks  a  b  jiivotcd  on  tlie 
ends  of  adjustable  aims  passing  thiough  a  olanip- 
piece  c  ;  the  saw  is  slipped  over  the  disks,  and  kept 
tense  by  extending  and  clamping  the  arms.  Turn- 
ing the  hand-wheel  d  actuates  the  pawl  f,  advancing 
the  saw  the  distance  of  one  tooth  at  a  time  ;  the  same 
movement  causes  two  small  hammers,  one  on  each 
side  of  the  longitudinal  opening  in  the  part/,  through 

Fig.  4635. 


Fig. 
on  .B, 
block. 


4G34  is 
and  the 


a  hand-tool  for  small  saws.      The  blades  rest 
teeth  are  driven  by  the  jaw  d  upon  the  anvil- 


Saw  Setting  and  Fitiug  Machine. 

which  the  saw  passes,  to  strike  a  tooth  on  either  side, 
alternately  bending  one  to  the  right  and  the  next  to 
the  left  to  a  distance  determined  by  a  gage. 

At  ]no|>cr  inti'rvals,  the  motion  is  suspended  for 
the  pur]iose  of  tiling  the  teeth  at  that  part  of  the 
saw^  within  the  claniji  g,  which  prevents  vibration 
and  also  serves  to  avoid  too  dee])  a  cut. 

Sa-w-sharp'en-ing  Ma-chine'.  A  machine  for 
giiiidiiig,    tiling,    or 

swaging     teeth      of  Fig.  4636. 

saws. 

In  Fig.  4636,  a 
disk  of  consolidated 
emery  is  enijdoyed. 
This  is  jounuded  on 
a  counterbalanced 
arm,  so  as  to  he  jne- 
sented  to  thfi  teeth 
at  any  requii-ed  an- 
gle, and  rotated  by 
band  and  pulley. 
The  saw  is  held  by 
a  vise  with  wooden 
jaws,  clamped  to  the 
table.  For  sharpen- 
ing circular  saws, 
this  is  removed  and 
replaced  by  another  of  different  form.  See  also  Saw- 
grinding  Machine. 

The  angles  at  the  points  of  saw-teeth  are  in  general  more 
acute  in  proportion  to  the  softness  of  the  material  to  be  oper- 
ated on,  varying  from  90"  for  metals  and  very  hard  woods  to 
fiO°  or  less  for  soft  woods.  To  insure  the  action  of  each  tooth, 
their  points  must  be  in  the  same  straigiit  line  (in  rectilinear 
saws),  and  for  this  purpose  they  are  tofi/ird  by  laying  the  file, 
without  its  handle,  flatwise  upon  their  points,  and  reducing 
them  tfl  the  same  level  by  a  few  strokes  of  the  tool. 

More  force  is  applied  to  the  file  in  sharpening  the  teeth  near 
the  ends  of  the  saw  than  at  the  middle,  where  they  are  more 
worn. 

There  are  five  different  methods  usually  employed, depending 
on  the  charnctcr  of  the  teeth. 

The  first  (Fig.  40.37)  is  applicable  to  the  smith 's  frame-saw, 
the  teeth  of  wliich  have  no  set.  The  saw  being  held  in  a  vise, 
face  upward,  the  teeth  are  lightly  hammered,  by  which  they 
are  slightly  spread  or  upset  anil  reduced  to  the'same  gcnci-sil 
level.  The  file  is  then  applied,  heint;  held  so  as  to  form  a  right 
an^le.  both  vertir-ally  and  horlTinntally,  with  the  saw-blade. 

2.  Pcf;,  M,and  mill-saw  teeth  In  general,  arc  sharpmed,  as 
shown  at  t,  by  applying  the  file  to  the  faces  of  the  teeth  in  the 


:<uu'-^harpfnit}g  Machine 


SAW-SPINDLE. 
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SAW-TOOTH. 


direction  indicated  by  the  dotted  line  ;  several  of  the  teeth  are 
thus  treated,  operating  from  one  side  of  the  saw  ;  the  work- 
man then  operates  from  the  other  side,  applying  the  tile  to  the 
alternate  face^,  which  have  been  left  untouched,  in  diametri- 
cally opposite  direction ;  this  process  is  continued  a  few  teeth 

Fig.  4637. 
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Sajv-  Teeth. 

at  a  time  throughout  the  entire  length  of  the  saw,  after  which 
the  two  remaining  faces  of  each  tooth  are  filed  in  a  similar 
way. 

3.  Hand-saw  and  other  teeth ,  having  angles  of  60°,  are  sharp- 
ened by  first  filing  the  oblique  faces  until  they  coincide  with 
one  dotted  line,  next  the  backs  of  the  same,  then  the  other 
oblique  faces  and  their  backs. 

4.  Wood-pruning  saws  i1,  which  are  made  thicker  on  the 
face  than  at  the  back,  are  sharpened  by  a  triangular  file  applied 
very  obliquely  in  a  horizontal  direction,  sometimes  at  an  angle 
exceeding  4.5°,  as  shown  by  the  oblique  lines. 

5.  In  sharpening  gullet  or  brier  teeth  e,  the  gullets  are 
first  filed  with  a  round-edged  file,  somewhat  smaller  than  the 
gullet,  which  gives  a  concave  face  to  the  tooth  :  it  is  then  em- 
ployed on  the  back  of  the  preceding  tooth  ;  the  top  being  filed 
last  with  the  fiat  .«ide  of  the  file.  The  setting  (see  Saw-set)  is 
afterward  performed. 

Sa-w-spin'dle.  The  shaft  upon  which  a  circu- 
lar saw  is  secured.  This  is  orilinarily  eirectecl  by 
means  of  a  collar  a,  between  which  anil  the  flat  face 
of  a  swell  on  the  spindle  the  saw  is  clamped  by 
screwing  up  a  nut  6.    A  steady  pin,  passing  through 


Fig.  46.38 


Saw- Spindle. 


the  saw  and  into  the  spindle,  prevents  slip  and  vi- 
bration. Rotation  is  imparted  by  a  cone-pulley  hav- 
ing a  series  of  grooves  for  receiving  a  circular  band, 
enabling  it  to  be  run  at  difterent  velocities.    See  also 

SAW-AUBOn. 

Sa'w-s'wage.  A  form  of  punch  or  striker  by 
which  tlie  end  of  a  saw-tooth  is  flattened  to  give  it 
width  and  set. 

The  swage  A  has  a  movable  rod  a  having  a  tooth 
b  by  which  the  points  of  the  saw-teeth  are  spread 


Fig.  4639. 
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Saw-Swages. 

out  previous  to  filing  ;  for  swaging  and  filing 
are  inserted  within  the  notch  c. 


B.  The  split  end  of  the  adjustable  bar  a  is  placed 
on  the  saw-collar  ;  the  ends  of  the  tectli  are  succes- 
■sively  inserted  in  the  notched  piece  d  and  swaged  by 
a  tap  with  tlie  hammer. 

C.  The  saw-tooth  is  inserted  in  the  opening  x  and 
slightly  raised  by  a  blow  ;  it  is  afterward  filed  to  the 
proper  bight. 

Sa-w-tem^per-ing  Ma-chine'.  One  for  hold- 
ing a  saw-blade  to  prevent  buckling  when  plunged 
into  the  bath.     The  studded  and  perforated  plates 


Fig.  4&i0. 


they 


Saw-Ptate  Tempering-Machine. 

are  adjustable  in  distance  from  each  other,  and  the 
studs  impinge  upon  the  opposite  sides  of  the  plate, 
while  the  same  is  lowered  into  the  bath  in  a  liori- 
zontal  position  to  insure  all  parts  entering  the  oil  at 
the  .same  time.     See  Tempering. 

Sa'W-tooth.  Saw-teeth  are  generally  cut  out  by 
the  fly-press.  Those  of  the  forms  d  to  /(  (Fig.  4641) 
renuii-e  but  one  punch,  the  sides  of  which  meet  at 
an  angle  ofr  60°.  Two  studs  are  used  to  direct  the 
edge  of  the  saw-blade  to  the  punch,  the  required 
angle  depending  on  the  pitch  or  inclination  of  the 
teeth  ;  and  an  adjustable  stop  determines  the  .^pnce 
or  interval  from  tooth  to  tooth  by  catching  against 
the  side  of  the  last  tooth  jireviously  made.  Gullet- 
teeth  and  the  other  kindsshown 
require  punches  corresponding 
to  their  peculiar  shapes  and 
sizes. 

After  the  formation  of  the 
teeth,  the  blade  is  ground  u|  on 
a  grind.stone  of  considerable 
diameter,  and  (in  the  case  of 
straight  saws)  principally  cross 
ways,  so  that  it  may  be  thicker  ^  -^  '\_'\AA/>  a 
at  front  than  at  back.  "—  \'\  %  s^a 

When,  by  means  of  hammer  ii_!_^_J;jl}_y35  " 
ing,  the  blade  has  acquired  a  ^  <>  i  \  ^  -^ 
unifomi  elasticity,  the  ti  th  c  '  ^^  ^ -LJS  f 
are  sharpened  with  a  file  and  ,^  -n  -t  ^  ^i--3  g 
set,  that  is,  bent  to  the  right  /^-C.^^^^  1  L  h 
and  left  alternately.  ^ — ■ 

The  word  pitch  (prefenbly  f-j^t^'l  14^  j 

ral-e)  is  employed  to  designate   '"^ ""=    - 

the  inclination  of  the  fact  of  ^ — =^  ^ 
the  tooth,  and  not  the  distance    fLrt/^l^\/\A  k 

from  tooth  to  tooth,  as  in  gear     ^-^ — . ^^—^ 

ing.    The  distance  between  the   J/p  "i^l^T^^^  I 
teeth  is  expressed  in  narrow     ^~°/  -7  ^  '/\ef^ 
spaced  saws  by  the  number  of  F  j'__j-     SM^m 
pnints  to  the  inch ;  when  the  ^      ,sz,j?  ^ 

distance   between    them   is    \  ('^^-^  -''■    -*»^7i 

inch  or  more,  the  saw  is  said     ^- 

tobeof ^-inch,  j-inch,etc.,s;M(X.  Tenh  of  Sa-xs. 


SAW-TOOTH. 
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Fig.  4641  shows  various  forms  of  saw-teeth :  — 
a,  petr-tooth  or  fleam-tuotb. 
6,  M-tooth. 

c,  half-uioon  tooth 

d,  cross.futtinf;  tooth. 

e,  sli^lit  pttrk  or  cross.outtinK  tooth,  generally  used  in  small 
saws:  the  pitch  exceeds  that  of  the  foruier  by  about  15*. 

f,  hanii-saw.  or  orilinnry  pitch  tooth- 

^,  tooth  having  the  euttiug-face  set  forward  at  an  angle  of  IB", 
used  in  niill-.saws  for  soft  wood. 

h,  tootlt  u..*fd  in  some  circular  saws  ;  also  occasionally  for  pit- 
saws,  cross-cut  i«iws,  and  saws  f<^r  cutting  soft  stone. 

t,  shouldered  tooth,  employed  in  some  rectilinear  saws. 

j,  a  similar  tooth,  having  greater  pitch;  used  in  circular 
saws. 

k  I  m  n,  gullet  or  brier  teeth :  the  first  is  better  adapted 
for  cross-cuttiug  and  for  hard  woods,  such  as  mahogany  ;  the 
two  next  for  pit  and  mill  saws ;  and  the  last  for  ripping  and  for 
soft  woods. 

Fig.  4642. 


edges  alternating,  and  slender  clearing- teeth  interposed  between 
each  pair  of  cutters,  as  shown  in  the  figure. 

Kmerson's  saws  (c  c' r"  c'".  Fig.  4ti42)  have  series  of  semi- 
circular openings  in  the  blade,  back  of  the  gums.  These  serve 
to  prevent  a  crack  between  the  teeth  from  extending  farther  in 
case  it  should  occur,  and  also  obviate  the  neccs.sity  of  ii-moving 
much  metal  with  the  tile  in  the  process  of  gumming. 

Lil)liiii(-'ott'.s  cro.ss-(;ut  saw  d  d'  lias  slot.s  or  inden- 
tations having  ]iai"alk»l  sides,  and  extending  into  tlie 
blade  below  the  root  or  termination  of  the  inelineil 
side  of  tlie  teetli,  for  the  jinrjtose  of  serving  as  a 
guide  in  dres.siiig  the  saw  with  a  tile,  so  as  to  pre- 
.serve  the  original  shape  and  relative  distanee  apart 
of  the  saw-teeth,  and  enable  it  to  be  kept  in  order 
without  gumming. 

Drake's  stone-cutting  saw  c  has  diamond  points, 
constituting  or  afti.xed  to  the  teeth.  The  illustration 
shows  an  elevation  of  a  circular  saw  on  this  plan. 
See  Stoxe-saw. 

For     iusertable  -  teeth  Fig-  *6*3. 

saws,  see  Fig.  4596  ;  for 
varieties  of  teeth,  see 
Fig.  4641. 

SaTV-tooth  In'di- 
ca'tor.  A  deviiM*  for 
insuring  the  tiling  or 
setting  the  teeth  of  cir- 
cular saws  to  an  eipial 
distanee  from  the  center. 
It  consists  of  a  hollow 
shaft  «,  having  a  V- 
shaped  point  and  two 
curved  arms  b  c,  whiih 
are  adjusted  to  a  groove 
in  the  saw-collar.  The 
movable  branch  d,  whose 
outer  end  has  a  knife- 
edge,  is  set  to  the  proper 
distance  from  the  center, 
and  held  in  this  position 
by  a  screw. 

The     points     of    the 
teeth,  if  projecting  beyond  this  distance,  are  filed 
down,  or  if  they  are  too  low  and  movable,  they  may 
be    adjusted   to   proper   hight   by   filing    away  the 
shoulder. 

SaTv-tooth'ing  Ma-chine'.  The  machine  (Fig. 
4644)  has  a  g;ite  1/  leeipiocated  by  an  eccentric  and 

Fig.  4644. 


Saw-Toot/t  Indirator. 


Satc-Teelk. 


In  Boynton's  saw  (a  a'  rt".  Fig.  4G42),  the  teeth  ar*  all  clear-  1 
ers,  as  well  as  cutters  :  the  cutting-edces  of  the  teeth  are  alter- '  pitman,    and   has   at    one    end    two    plain    .shearing- 
natcly  on  each  side  of  the  blade,  and  they  are  set  alternately  to    lilajes  J  J',   and  at  the  other  two  toothing-blades 
"'a''Ms  Bo"v'nton-s  perforated  saw.  I  ^'  -S-".  Secured  to  blocks  attached  to  the  gate  and 

Hoe's  cross-cut  saw  b  has  double  cutting-teeth,  their  cutting- 1  frame  C,  respectively.    Two  saws  are  cut  from  a  sin- 
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gle  sheet  at  each  operation,  the  projecting  teeth  of  |  provided  with  a  set  of  keys.      They  are    seven  in 


one  col-responding  to  the  interspaces  of  the  otlier 
The  blades  have  a  slight  inclination,  so  that  tin 
cutting  action  is  gradually  ellected.  Adjustable 
gages  are  secured  to  the  shearing  and  toothing  ends 
of  the  gate,  traveling  down  along  with  the  cut  plate 
or  saw,  and  on  the  return  stroke  the  work  is  released 
and  sticking  prevented. 

Pj  ^^5  Saw-tooth  Swage.  Au  anWl  block 
used  in  connection  witli  a  punch  or  wedge 
of  some  kind  to  tlatten  the  edge  of  a  saw- 
tooth.     .See  also  S.\\v-s\v.\(;e. 

Saw-tooth  XTp-set'ter.     A  tool    to 
spread  tile  edge  of  a  saw-tooth.     In  Fig. 
4646,  two  steel  wedges  are  socketed  in  a 
J,  stock,   their   faces   adapteil    to    form    the 

"^       edges  of  the  tooth  ;  the  tool  is  driven  upon 
I        the  tooth,  upsetting  and  displaying  it  to 
I     widen  its  kerf.     See  S.\%v-.swage. 
L— 111         Sa-w-vise.     Aspeciesof  clamp  for  hold- 
ing saws  while  filing.      A  has  two  jaws, 
one  of  which  is  seen  at  a  ;  they  are  of  metal 
lined  with  wood,  and  are  closed  or  unclosed 
by  turning  the  handle  b.     The  temporary  mandrel 
of  the  saw  may  be  placed  in  either  of  the  holes  of 


Swas;e 

for  Saw- 

Tecth.. 


Fig.  4646. 


Fig.  4647. 


M 


iSaic-  Vises. 


Tool  for  Upsetting 
Saw-Teeth. 


the  perforated  standard, 
according  to  the  diame- 
ter of  the  saw,  so  that 
its  periphery  or  edge 
shall  be  in  the  required 
pro.\imity  to  the  jaws 
of  the  vise. 

B  is  secured  by  screws 
to  any  convenient  sup- 
port, and  tlie  upper  part  of  one  leg  carries  a  fixed 
jaw.  A  movable  jaw  a  is  pivoted  in  the  other  leg, 
the  lower  end  of  its  shank  being  in  contact  with  a 
cam-lever  b.  Depressing  the  lever  closes  this  jaw, 
which  is  thro\vn  outward  by  a  spring  when  the  lever 
is  depressed. 

Saw-wrest.  A  tool  to  bend  saw-teeth  to  give 
thein  a  sii.      .See  S.vw-SET. 

Saw'yer's-dog.  A  timber-dog,  raft-dog,  saw- 
mill dog.  An  iron  bar  with  a  bent-over  end,  which 
is  pointed  to  drive  into  a  log. 

Sax.  A  slate-maker's  axe,  for  trimming  slates  to 
shape.  It  is  16  inches  long  and  2  broad,  and  has  a 
point  at  the  back  for  making  nail-holes  in  the  slate. 

Sax'horn.  (Music)  -A.  wind-instrument  of  metal 
with  keys  and  valves,  and  ma<le  en  suile,  that  is,  of 
various  sizes  and  compass.     See  Hop.x,  f  f  t'. 

Sax'o-phoue.  (Mnsic.)  A  bia.ss  musical  instru- 
ment with  a  single  reed  and  a  clarinet  mouthpiece. 
The  body  of  the  instrument  is  a  parabolic  cone  of  brass 


number,  the  hi'jii,  soprano,  alio,  tciiur,  barytone,  buss, 
and  doublc-biiss.  The  compass  of  each  is  nearly  the 
same.     8e(!  HimN,  b. 

Sax'o-trom'ba.  {Music.)  A  brass  instrument 
with  a  moutlipiece  and  three  or  four  cylinders.  It 
is,  like  the  saxhorn  and  sa.rophone,  made  en  suite, 
but,  its  tube  being  a  little  more  contracted,  it  gives 
a  shriller  sound. 

Sax-tu'ba.  {Mu.iic.)  An  instrument  with  a 
mouthpiece  and  a  mechanisni  of  three  cylinders. 

Say.    (Fabric.)    A  thin  woolen  cloth.    Tlie  name 
is  obsolete,  but  exists  in  old  authms. 
"  Thou  say,  thou  serge,  nay  thou  buckram  [biirnican]  lord." 

Su.vkcspeare:. 

Commoner  goods  for  each  succeeding  e|iithet. 

Say-ette'.  (Fabric.)  A  mixed  fabric  of  silk  and 
wool.      Soijiitlnj. 

Scab'bard.  The  sheath  of  a  cutting  weapon  or 
bayonet,  made  of  metal,  wood,  Icatlier,  raw  hide,  or 
jiaper.  The  first  mentioned  is  the  jioore.st  material 
for  the  purpose.  So  said  Captain  Nolan  of  the  Eng- 
lish Dragoons,  killed  in  the  heroic  but  wanton  cav- 
aliT  charge  at  Balaklava  in  the  Crimea. 

In  early  times  men  had  cases  for  their  knives ;  and, 
associated  with  the  earliest  history,  the  swords  are 
seen  in  their  scabbards,  as  in  the  sculptures  of  Niin- 
roud. 

Scab'bard-plane.  An  abbreviation  of  Scale- 
BOAim  I'l.ANK  (wliich  see).  , 

Scab'bled.  (Masonry.)  Stone  dressed  with  a 
hue  axe,  in  contradistinction  to  plain-faced.  Scap- 
jilcil. 

Scab'bling-ham'mer.  (Masonry.)  A  mason's 
tool  used  in  reducing  stone  to  a  surface.  It  has  two 
somewhat  pointed  ends,  whereby  the  stoni-  is  jiickcd. 
The  face  of  the  stone  is  left  in  lines,  and  is  said  to 
be  nigged  or  nidged.  The  roughly  dressed  block  is 
termed  a  nigged  ashlar.  It  succeeds  in  weight  and 
order  of  usathe  spalliny-hammer  or  kevel. 

Scaffold.  1.  (Building.)  A  platform  tem- 
porarily erected  during  the  progress  of  a  stnicture, 
lor  the  sujiport  of  workmen  and  material. 

The  ordinary  bricklayer's  scaflbld  consists  of  up- 
right poles  called  standards,  supporting  the  horizon- 
tal poles  which  are  lashed  thereto  and  called  ledgers; 
these  support  the  outer  ends  of  the  putlogs,  the  other 
ends  resting  in  holes  in  the  wall.  Tlie  scaflbld 
boards  rest  on  the  putlogs. 

Square  timber-scaffolding  with  a  traveling-crane  was  intro- 
duced into  England  at  the^  building  of  Euston  Station  of  the 
Northwestern  Railway.  London,  and  .subsequently  was  used  at 
the  riusing  of  the  Nelson  Column,  Trafalg;<r  Square,  London, 
and  the  new  Uou.=cs  of  Parliament,  Westminster.  See  Over- 
head-crane ;    TRAVELI^G-CRA^■E. 

The  square  tiniber-.'^caffolding  was,  however,  used  on  the 
Cologne  Cathedral  from  the  commencement  of  its  building,  a.  d. 
124S,  and  probably  will  be  for  several  hundred  years  to  come 
on  the  same  structure,  in  the  rebuilding  and  extension  which 
seem  to  be  progressing  simultaneously. 

A  precedent  for  the  Nelson  Column  erection  is  found  in  the 
more  complex  and  difficult  work  of  raising  the  Eg\  pti:iii  Obe- 
lisk in  the  Plaza  of  St.  Peter's  at  Kome,  by  Domenie  i'ontano, 
A.  n.  1586. 

The  Arc  de  TEtoile  and  the  Eglise  de  la  Madeleine  are  tri- 
umphs of  the  first  Napoleon,  on  which  the  same  style  of  scaf- 
folding was  used. 

The  tendency  in  the  United  States  is  to  the  use  of  the  derrick- 
crane,  whose  simplicity  and  efficiency  leave  little  to  be  desired. 
The  extension  of  the  Treasury  Building  in  Washington,  under 
the  conduct  of  A.  B.  Mullet,  was  made  by  colossal  stones;  its 
monolithic  character  is  said  to  be  second  only  to  the  Churcli  of 
St.  Isaac's  at  St  Petersburg,  Russia.  The  derrick-crane  was 
used  on  this  building,  and  on  the  Capitol  Extension  also. 

Fig.  4648  represents  a  hanging  scaffold  contrived 
by  Perronet  for  the  workmen  employed  in  dressing 
and  pointing  the  masonry  of  tlie  arches  of  the  bridge 
at  Orleans.  It  was  suspemlcd  from  a  frame  which 
straddled  the  parapet,  and  was  rolled  from  place  to 
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Fig  4648.     n      place  as  required.     Tlie  platform  | 
uould  be  raised  and  lowered  and 
lield  at  any  desired  liiylit. 

C'lirioiis  turning  sealt'olds  have 
been  used  in  domes.      See  Ci-esy. 

F'l'oiu  the  nuniei'ous  viirieties, 
three  representative  e.xainples 
may  be  shown  :  — 

a.    Suspoidcd  from  spars  or 

upright  tunbers.     Tlie  uprights 

have  base  supports  and  braces  at 

their  lower  ends.     The  platform 

is  connecting  to  sliding  Irames 

wliich  are  raised  by  ropes  pivssing 

over  sheaves  at  the  tops  of  the 

„      .      „    „  uiunghts  and  wound  by  windlasses 

Hanging  Scaffold.         , .    "  i      i  *     ti      t- 

°    "       ■"  attached  to  the  Irames. 

b.  Propped  against  the  building.    In  the  example, 

the  platform  is  sustained  against  the  wall  by  the 

rig.  4649.       ^ 


fig.  4651. 


Suspended  Scaffold. 

2.   (Mining.)     A  platform  affording  a  temporary 
resting-place  for  an  ascending  or  descending  load. 
Scaf'fold-brack'et.     An  implement  to  form  a 

Fig.  4652. 


Fig.  4650. 


Builders^  Su^ytended  Scaffold. 

extensible  props  reaching  I'roni  the  ground  to  the 
inner  angle  between  its  horizontal  and  vertical  parts. 

c.  Suspended 
from  trrstk.'!.  The 
platform  is  b.al- 
anced  by  ropes 
passing  over  pul- 
leys secured  to  the 
upper  cross-pieces 
of  the  trestle- 
frame,  the  said 
ropes  having  a 
weight  attaclied 
to  one  end.  The 
platform  is  sus- 
tained in  any 
fixed  position  by 
bars,  whicli  are 
passed  through 
holes  in  the  up- 
rights of  the  tres- 
Propped  Scaffold.  tie. 


Scaffold-Bracket. 

footing  for  a  board  to  support  a  person  in  roofing. 
In  the  example,  the  tang  of  the  lower  plate  is  pn.shed 
up  beneath  the  course  of  .shingles,  and  its  claws  en- 
gage the  rafter.  The  upper  i)ivotcd  claw-plate  is 
brought  down  upon  the  shingles  by  the  vibration  of 
the  lever. 

Scaf'fold-ing-pole.  One  of  the  vertical  poles 
wliicli  support  tlie  putlogs  and  boards  of  the  usual 
buihler's  .scafl'okl. 

Scagl-i-o'la.  A  hard,  polished  plaster,  colored 
in  imitation  of  marbles. 

Scnfrlinla  \s  prepared  from  powdered  pyp.''um  mixed  with  isin- 
gla'S).  .alum,  and  coloring  matter  into  a  pa-'^te,  wiiich  i.*  beaten 
on  a  prepared  .^lurface  with  fragments  of  marble,  ete.  The  sur- 
face prepared  for  it  has  a  rough  coating  of  lime  and  hair  The 
colors  arc  laid  on  and  mixed  liy  hand,  in  the  manner  of  fre.^co, 
and  in  imitation  of  various  kinds  of  marbles  When  hardened, 
the  surface  is  pumice-stoned  and  wa-shcd  ;  it  is  polished  succes- 
sively by  tripoli  and  charcoal,  tripoli  and  oil,  and  oil  alone 

Scald'ing.  a.  The  last  boiling  or  bucking  of 
cloth  with  ^vhite  soap  after  bleaching. 

h.  The  soap  itself. 

Scale.  1.  A  measure  divided  into  equal  parts, 
usually  main  divisions  and  subdivisions  ;  as  inches 
and  octonary  fractions  for  carpenters'  work,  decimal 
divisions  and  subdivisions  for  chain-work,  duo- 
decimal for  plotting  carpenters'  work  which  is  in  feet 
and  inches.  The  meter  and  its  decimal  subdivisions 
are  also  sometimes  employed. 

Used  by  surveyors,  architects,  and  draftsmen  for 
laying  down  work  on  paper. 

Among  the  kinds  may  be  cited  the  following,  but  some  of  the 
names  are  synonyms  :  — 
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Architect'8  scale. 
Drafting-scale. 
Engineer's  scale. 
Guoter's  scale. 
Mathematical  scale 
Micrometer-scale. 
Offset-scale. 

Pocket-scale. 
Protract!  Dg-scale. 
Sector-scale. 
Slide-rule. 
Sliding-scale. 
Tailor's  scale. 

Some  of  these  arc 
made  of 

considered  under  these  heads. 

Aluminium. 

Beech. 

Bone. 

Box. 

Brass. 

Ebony.                          Palladium. 
German-silver.            Paper. 
Glass.                            Silver. 
Horn.                            Steel. 
Ivory. 

They  are 


Scales  are  variously  graduated,  so  that  certain 
simple  relations  between  numbers,  trigonometrical 
I  lines,  etc.,  may  be  ascertained  by  inspection.  To 
this  class  belong  the  sector  (which  generally  forms 
part  of  a  case  of  mathematical  instruments)  ;  Gun- 
ter's  scale,  and  Dr.  WoUaston's  scale  of  chemical 
equivalents. 

See  list  under  Calculatisg  and  Measuring 
Instruments. 

2.  A  balance  for  weighing  ;  in  this  sense  the 
word  is  usually  employed  in  the  plural. 

They  frequently  receive  sjiecial  names,  as  — 

Coin-weighing  machine.  Spring-balance. 

Counter-scales.  Steelyard. 

Platform-scales.  Weighing-machine. 

Some  of  which  are  considered  under  their  respec- 
tive heads.     See  also  B.i.LANCE,  page  213. 

Weighing-machines  and  scales,  measures,  and 
weights  have,  in  some  form,  been  in  use  from  time 
immemorial.  Pliny  states  that  they  were  invented 
by  Phidon  of  Argos,  or,  according  to  Gellius,  by 
Palamedes.  Many  centuries  before  this  time,  how- 
ever, Abraham,  1860  B.  c,  weighed  out  "  400  shekels 
of  silver,  current  money  with  the  merchant,"  to 
Ephron  the  Hittite,  as  payment  for  a  piece  of  land, 
including  the  cave  and  all  the  standing  timber  in 
the  field  and  the  fence.  This  sale  was  made  in  the 
presence  of  witnesses,  and  is  believed  to  be  the 
earliest  transfer  of  land  of  which  record  survives. 

In  ancient  Egypt  the  superintendence  of  weights 
and  measures  belonged  to  the  priests  until  the  privi- 
lege was  removed  from  them  by  the  Romans.  The 
scales  were  in  the  public  market,  and  recourse  was 
had  to  them  by  buyers  and  sellers.  The  practice 
still  prevails  to  a  great  e.xtent  in  modem  Egypt. 
The  same  mode  was  adopted  in  Greece,  as  we  read  : 
"  As  the  civil  magistrate  weighs  bread  iu  the  market- 
place." 

The  scales  were  erected  temporarily,  and  had  the 
ordinary  "  beam  suspended  from  a  stirrup  at  its  mid- 
length."  The  weights,  like  the  money,  were  iu  the 
form  of  rings,  as  may  be  seen  in  a  number  of  places 
on  the  Theban  tombs.     See  Coining. 

Large  scales  were  flat  wooden  boards,  each  at- 
tached by  four  ropes  to  a  ring  at  its  respective  end 
of  a  beam,  which  was  sujiported  by  a  middle  ring, 
suspended  from  the  standard  post. 

The  steelyard  is  a  Chinese  invention.  AVilkinson 
failed  to  find  it  at  Thebes 
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or  Beni  Hassan. 

It  was  used  in  Rome 
under  the  name  oi  stalcra. 
See  Balance  ;  Weigh- 
ing-machine. 

The  illustration  is  from 
an  ancient  Egyptian  papy- 
rus in  the  British  Museum, 
re|ireseiiting  the  "  Ritual 
of  the  Dead  "  of  Henuefer, 
superintendent  of  the  cat- 
tle for  Sell  I.,  about  1350 
B.   c.      Tlie  heart  of  the 


deceased  is  being  weighed  before  Osiris  in  the  Hall 
129 


of  Perfect  Justice.  It  will  be  noticed  that  the  bal- 
ance-beam is  not  suspended  from  the  middle  with  a 
series  of  weights,  like  the  modern  scale,  nor  in  the 
manner  of  the  statera,  or  steelyard  ;  but  it  has  a 
shifting  fulcrum,  by  the  adjustment  of  which  the 
ditt'erences  of  the  weights  of  the  articles  may  be  as- 
certained. 

The  lever-scale,  on  the  principle  of  the  steelyard, 
has  for  40  years  been  used  in  the  United  States, 
for  all  purposes,  from  that  of  a  letter-weighci-  to 
that  of  the  weigh-lock  scale.  The  former  weighs  to 
half-ounces,  and  the  latter  to  1,200,000  pounds. 
Here  this  principle  is  supreme  ;  in  England  it  is  yc!t 
far  otherwise.  The  ordinary  balanced  beam,  with  a 
number  of  iron  weights,  112  pounds  each,  in  one 
scale  and  the  hogshead  of  sugar  or  what  not  in  the 
other,  was  the  ordinary  means  of  weighing  in  the 
London  Docks,  a  few  years  since,  and  may  be  yet. 

Platform-scales  were  probably  in  use  in  England 
in  1796,  one  being  patented  in  that  year  by  Salmon. 

In  the  ordinary  platform-scale  (.4,  Fig.  4654),  the  platform  a 
has  a  downwardly  projecting  steef-faced  plate  at  each  corner, 
which  rests  upon  the  knife-edges  b  of  the  levers  c ;  the  dowa- 
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ward  motion  of  the  free  ends  of  the  levers  is  limited  by  loop.<  c. 
The  platform  is  steadied  by  cbeck-rods  d  connected  to  it  and 
to  the  scale. 

Fig.  4655. 


Platform  and  Scoop  Scale. 
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The  ilow«  scale  B  has  adjustable  beariogs  e  at  the  corners  of 
a  framework  resting  upon  tlie  knife-edges  b  :  bails  /"  are  inter- 
|i  iseii  betwei-'u  this  framework  and  t.ie  platform  fcr  obviating 
jar  and  friction  on  the  knife-edges  when  a  weight  is  placed  on 
t.ie  scale  and  the  cbe<-k-rods  are  dispensed  with.  See  Weigu- 
INU-MAC  llNr.,  for  the  lar^-r  kinds. 

Fig.  4(>j5  is  H  combination  of  the  platform  and  scoop  scale,  in 
w'.iich  one  graduated  beam  is  connected  to  both  the  platform 
and  scoop,  so  that  the  weight  of  articles  placed  on  cither  is  in- 
dicated on  the  beam,  without  the  necessity  of  adjusting  any  part 
01  the  scale.  By  the  prnportin  lin  ;  of  tlie  leverages,  the  weight 
uu  the  beam  will  balance  mucu  heavier  articles  on  the  platform 

than  in  the  scoop. 
Fig.  4G5C.  Fig.  4656  s  ho  ws 

three  forms  of  scale 
for  factory  purposes, 
a  is  a  yarn  scale  for 
sizing.  Oue  Ita  or 
cut  of  120  yards  is 
used. 

6  is  a  iap  scale  to 
weigh  quantities  of 
cotton  or  wool,  to  be 
spread  on  the  feed- 
apron  of  the  carding- 
machioe. 

c  is  a  form  of  scale 
for  weighing  yam, 
roving,  drawing  sliv- 
ers,   eto.      See    also 

CoDNTEB-SCtLE. 

3.  (Cullery.) 
One  of  the  side 
plates  of  iron  or 
brass  wliich  form 
the  main  portion 
of  a  pocket-knife 
handle,  and  to 
which  the  sides  of 
ivory,  bone,  wood, 
etc.,  are  riveted. 

4.  A    metallic 
i^  plateworn  instead 

of  an  epaulet  by 
soldiers. 

5.  (Metal-work- 
ing. )  The  lilm  of 
o.xidewhich  forms 
on  the  surface  of 
iron  or  other  met- 
al when  heated. 

6.  (Steam.) 
The  hard  deposit  which  gathers  in  steam-boilers. 
See  Lsxiiu.sTATlON,  page  1177. 

Scale'board.  1.  A  thin  veneer  of  wood,  used 
for  covering,'  the  surfaces  of  wooden  articles  of  furni- 
ture ;  as  backing  for  pictures  and  looking-glasses, 
for  making  wooden  boxes,  and  for  very  many  other 
pui-poses. 

2.  (Printing.)  A  thin  slip  of  wood,  used  for  ex- 
tending pages  of  type  to  the  proper  length,  tilling 
out  matter,  etc.      Si-e  Reglkt. 

Scale'board-plane.  (Joinery.)  One  for  plan- 
ing oH'  wide  chips,  for  fruit,  hat,  and  bonnet  boxes 
and  other  objects.  It  is  a  plane  the  width  of  a 
board,  is  loaded  with  weights,  ami  dragged  or  driven 
over  the  surface  of  the  board  or  balk,  the  degi'ee  of 
protrusion  of  the  plane-iron  determining  the  thick- 
ness of  the  scale.  A  converse  arrangement  is  that  in 
which  the  plane  is  fixed  and  the  board  is  driven 
past  it. 

Scale-bor'er.  .\n  implement  for  removing  the 
scale  from  bniler-tubcs.  Keener's  (Fig.  4657)  is  ar- 
ranged to  be  readily  taken  apart,  so  that  it  may  be 
introduced  through  the  man-hole.  The  bed-plate 
A  is  secured  to  the  boiler-sheet  by  screw-clamps  ; 
the  cutter-head  11  on  the  shaft  G  is  rotated  by  bevel- 
gears  through  the  medium  of  the  crank  L,  and  is 
advanced  by  the  lever  /  adjustably  fulcrumed  in 
the  standard  J.     Extensions  may  be  fitted  to  the 


Counter- Scales. 
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shaft  (?,  enabling  it  to  bore  through  tubes  of  any 
length. 

Scale-mi-crom'e-ter.  A  graduated  scale  in 
the  field  of  a  telescope  for  measuring  distances  be- 
tween o)ijects.     A  linear  micrometer. 

Scale-pi-pette'.  A  tubular  ]>ipette  having  a 
graduated  scale  on  the  side,  enabling  various  I'.'fi- 
nite  quantities  of  liquid  to  be  taken  up.  The  bulb- 
pipette  has  a  swelled  bulb  and  but  a  single  mark. 

Scal'er.  A  dental  tool  for  removing  salivary  cal- 
culus (tartar)  from  the  teeth.  They  liave  various 
shapes,  —  as  chisels,  scrapers,  gouges,  with  straight, 
oblique,  curved  edges,  to  enable  them  to  penetrate 
to  deep-seated  parts. 

Scal'ing.  1.  (Metal -vorlcinri.)  A  preliminary 
process  in  the  manufacture  of  tin  plate.  The  rec- 
tangular plates  are  bent  so  as  to  stand  when  placed 
on  edge,  pickled  in  dilute  muriatic  aciil,  heated  in 
a  furnace  to  remove  the  scale,  cooled,  flattened  on 
an  anvil,  and  rolled  cold.     See  Tin  Plate. 

2.  (Nautical.)  Tlie  process  of  adjusting  sights  to 
the  guns  on  shipboard  was  formerly  so  termed. 

Scal'ing-bar.  (Steam.)  A  rod  for  detaching 
scale  in  boilers. 

Scal'ing-fur'nace.  (Metal-working.)  A  rever- 
beratory  I'urnaee  in  wliich  plates  are  exposed  in  the 
process  of  scaling. 

Scal'ing-ham'mer.  (Steam.)  A  liammer  with 
an  edge  peen,  used  in  loosening  scale  formed  in 
steam-boilers. 

Scal'iag-lad'der.  A  ladder  used  in  the  assault 
of  fortified  places. 

The  parties  represented  as  attacking  fortified  cities,  in  the 
paintings  of  ancient  Egypt,  are  provided  with  scaling-ladders. 
One  shown  in  the  Memnonium  has  34  steps  ;  it  was  probably 
is  feet  long. 

It  has  played  a  much  less  important  part  in  sieges  since  tlie 
introduction  of  artillery  :  the  use  of  whicli  is  continued  when 
practicable  until  the  rubbish  detached  and  broken  up  by  its 
tire  has  formed  a  slope,  over  which  the  storming  parties  may 
pass.  Its  principal  modern  use  is  to  faciliUlte  the  descent  into 
the  ditch,  as  the  countersctirp  cannot  be  demolished  by  the 
artillery. 


Scal'lop-ing- 
tool.  (Saddlcnj.) 
A  tool  for  giving  an 
ornamental  edge  to 
leather  straps. 

Scal'pel.  (Sur- 
gical.) .\  knife 
used  in  operations 
and  dissections. 

Fig.  4568  shows 


Fig.  4658. 


Sca!pets, 
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two  forms  in  fixed  handles,  and  one  in  a  sheath  like 
a  lancet. 

Scalp'er.  {Surgical.)  A  tool  for  rasping  bones. 
A  sC'iliiiiiq-iron. 

Scalp 'ing-ir'on.     (Surgical.)    See  Scalper. 

Scalp'rum.  (Surgical.)  A  rasping  instrument 
used  iu  trepanning  ;  or  removing  the  roughness  from 
the  edges  of  bones,  or  the  teeth. 

Sca-mil'lus.  (Architecture.)  A  small  plinth 
below-  the  bases  of  Ionic  and  Corinthian  columns. 

Scam-pa'vi-a.  (Fcsscl.)  A  fast-rowing  war- 
boat  of  Naples  and  Sicily  ;  in  1S14-  15  they  ranged 
to  150  feet,  pulled  by  40  sweeps  or  oars,  each  man 
having  his  bunk  under  his  sweep.  They  were  rigged 
with  one  huge  lateen  at  one  third  from  the  stem  ; 
no  forward  bulwark  or  stem  above  deck  ;  a  long 
brass  6-pounder  gun  worked  before  the  mast ;  only 
2  feet  above  water  ;  abaft  a  lateen  mizzen  with  top- 
sail. —  Admir.vl  Smyth. 

Scant'Ung.  1.  (Carpentry.)  Lumber  under  5 
inches  square,  used  for  studs,  braces,  ties,  etc.  It 
is  expressed  in  terms  of  its  transverse  dimensions  ; 
as  "  a  timber  having  a  scantling  of  12  x  8." 

2.  (Masonry.)    The  dimensions  of  ashlar  stones. 

3.  (Shipbuilding.)  The  transverse  dimension  of 
pieces  of  timber,  etc.  The  respective  sides  are  known 
as  molding  and  siding. 

Molding  is  depth  or  dimension  which  lies  in  the 
molding-plane. 

Siding,  the  thickness  in  a  direction  perpendicular 
to  the  molding-plane. 

i.  A  trestle  or  horse  in  a  cellar  for  holding  casks 
on  tap. 

Kg.  4^9. 


Scantlin^/oT  Casks. 

5.   The  rough  draft  of  a  work  or  plan. 

Scape.  (Architecture.)  a.  The  shaft  of  a  col- 
umn. 

h.  The  apophygee  of  a  shaft. 

Scape'ment    (Horology.)    See  fecAPEME>n'. 

Scape— Twheel.  (Horology.)  The  wheel  in  an 
es&ipement  whose  teeth  escape  one  at  a  time  from 
the  pallets. 

Scap'ple.  (Masonry.)  To  reduce  a  stone  to  a 
comparatively  level  surface  by  hammer  -  dressing 
witliout  smoothing. 

Scap'pling  -  hatn'mer.  (Stone  -  working.)  A 
hammer  for  dressing  the  face  of  a  stone. 

Sca'pus.   (Architcdure.)    See  Scape. 

Scarce'ment.  1.  (Mining.)  A  ledge  of  a  stra- 
tum left  projecting  into  a  mine-shaft  as  a  footing  for 
a  ladder.  A  support  for  a  pit-cistern,  etc.  It  is  so 
fashioned  below  as  to  form  a  corbel  or  bracket. 

2.  (Building.)  A  ledge  or  footing  formed  by  the 
setting  back  of  a  wall. 

Scarf.  1.  (Carpentry.)  A  joint  uniting  two  pieces 
of  timber  endwise.  The  ends  of  each  are  beveled  off, 
and  projections  are  sometimes  made  in  the  one  cor- 
responding to  concavities  in  the  other,  or  a  corre- 
sponding cavity  in  each  receives  a  joggle  ;  the  two 
are  held  together  by  bolts,  and  sometimes  also  by 
strape.     Also  written  scarpk. 

The  rods  for  the  pumps  of  mines  are  sometimes 
made  in  wooilen  sections  joined  together  by  scarfs 


and  bands,  a,  Fig.  4660,  is  from  a  pump-rod  in  a 
German  mine. 

It  is  common,  but  not  universal,  to  Bcarf  the  timbers  to- 
gether without  making  a  bulge  at  the  junction.  In  «ome  ca^es 
the  parts  are  simply  laid  or  driven  together,  and  in  others  they 
are  lorced  to  their  =e-its  bv  means  of  a  wedge.  In  a.l  ciises  the 
notches  of  one  uave  couiitT(art  projectious  on  the  ether  fticc, 
and  the  surfaces  fit  snugly  ag.iiQSf  eatu  otaer  without  locgi- 
tudinal  or  lateral  play. 

The  mode  of  scarfing  which  has  the  appeirance  of  a  regular 
zigzag,  when  viewed  in  elevation,  is  called  by  the  Frerch,  tratlx 
de  Jupiter  (i),  from  a  fancied  resemblance  to  forke-l  lig  itning. 

The  timbers  are  secured  by  bolts,  straps,  side  plates,  stirrups, 
or  other  devices,  according  to  circumstances  and  the  nature  of 
the  strain' 

Fig.  4660  illustrates  various  modes  of  scarfing. 

a,  pump-rod  scarf 

b  c,  scarfs  with  wedges  and  fish-plates. 

rf,  scarf  with  wedge 

«,  scarf  without  wedge. 

y",  another  form  showing  the  two  pieces  apart  and  united. 


Scarfs. 

S  A.  different  ways  of  making  the  joint. 

t.  trait*  de  Jupiter. 

j  k.  end  scarfs 

1 7ti  n,  .square  and  bevel  scarfs. 

0,  hook  and  butt. 

p,  square  scarf  with  iron  fish-plate. 

q,  bevel  scarf  with  bolts. 

r,  hook  butt  scarf 

s,  scarf  joint  secured  by  fish-plates,  bolts,  and  keys. 

(,  plain  rabbeted  scarf  with  bolts. 

2.  (Melal-irorking.)  The  flattened  or  chamfered 
edges  of  iron  prepared  for  welding.  The  two  sur- 
faces being  drawn  out  or  cut  obliquely,  a  larger  con- 
tact is  given  to  them,  which  fortifies  the  junction. 

Scarf-bolt  (Shi/nrrighiing.)  One  used  by  ship- 
builders for  .seoiirins  the  false  keel. 

Scarf'ing-ma-chine'.  A  machine  for  tapering 
or  shaving  the  ends  of  leathern  belts  where  they  lap 
to  form  a  joint.  It  has  an  upper  or  "hand-wheel 
shaft,"  having  right  and  left  screws  at  its  enils.  play- 
ing in  wedges  which  act  upon  the  vertically  sliding 
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boxes  of  the  upper  or  gage  roller,  so  that  the  leather, 
which  IS  led   with   a  drawing  luotiou  against  the 


Fig  4661. 


Fig.  4662. 


Bf;U-ScftrJin^  Mnchine. 

knife,   may  be   tapered    or   scarfed  to   an  edge,  — 
fcnthrr-cdijrd. 

Scarf-ioint.    See  Sc.\rf. 

Scarf-loom.  A  narrow-ware  figure-loom  of  such 
width  and  ('iipaeity  for  variety  of  work  a-s  to  adapt  it 
for  ornaniiMital  weaving  of  fabrics  of  moderate  breadth. 
Scar'i-fi-ca'tor.  (Surijcrti.)  a.  An  instrument 
used  in  dental  surgery  in  separating 
the  gum  from  the  teeth. 

b.  All  instrument  used  in  cup- 
ping. It  has  a  number  of  lancets, 
wlinse  protrusion  beyond  the  face 
ot  tlie  case  is  adjustable.  These 
.lie  set  in  a  retracted  position,  ami 
simultaneously  discharged  by  a  pull 
on  tlie  trigger,  so  as  to  protrude 
thiough  the  apertures  in  thi^  plane 
lace  and  make  a  number  of  incis- 
ions through  the  skin. 

c.  A  lancet  for  .scarifying  the  skin 
or  an  engorged  membrane. 

Dr.   Battle's  uterine  .scarificator  and  leech  (Fig. 
4664)  is  used  for  abstracting  blood  from  the  engorged 


Scarificator. 


Fig.  466.3. 


.iillfjjlj]> 


Desmarrc^a  Scarificator. 

cervix-uteri.  The  handle  portion,  shown  detached, 
acts  as  a  cover  for  the  needle  when  in  the  pocket. 
In  use,  the  elastic-bulb  handle  is  attached  to  the 

Fig.  4664. 


Scarificator  and  Leech. 

hilt  end  of  the  instrument,  and,  being  compressed, 
aflbrds  a  means  of  withdrawing  blood  through  the 
hollow  needle  and  stock. 

Scar'i-fi'er.  1.  {Surriical.)  An  instrument  for 
hiiiciug  lu-eparatory  to  cupping.      A  scarifirator. 

2.  (Jqrictilturc.)  An  agricultural  impjement  used 
in  Britain  for  stirring  the  soil.  It  is  a  wheeled  cul- 
tivator, but  the  teeth  are  long,  sharp,  and  compain- 
tively  thin.  Its  construction  will  be  readily  under- 
stood fiom  the  illustration. 

Fio;.  4666  has  a  .series  of  cutting-disks,  like  colter- 
W'heels,  pivoted  in  standards  attached  to  the  inclined 


Fig.  466ab 


Henry^s  Scarifier, 

bars  of  a  frame  which  is  vertically  adjustable  upon 
rollers. 

Fig.  4666. 


(t)«llM»iM) 


Wheel-  Scarificator. 

Scarp.  (Fortification.)  The  interior  slope  or 
wall  of  the  ditch  at  the  foot  of  the  pnrnpct.  It  is 
hidden  from  the  enemy  by  the  glacis.    See  Farapet  ; 

ESCAKP. 

The  scarp  and  counterscarp  were  used  by  the  early 
Egyptian.s,  and  also  the  parallel  wall  in  the  ditch. 
They  were  originally  contrived  against  the  movable 
towers  of  assailants  ;  but  favorable  banks  or  recesses 
in  the  ground  must  always  have  been  welcome  to 
those  wiio  fought  with  missiles. 

Scatch.  (Fr.  cscachc.)  {Menage.)  A  kind  of 
bridle-bit. 

Scav'en-ger  -  roll.  (Cotton  Manufacture.)  A 
roller  in  a  spinning-machine  to  collect  loose  fiber 
and  flulf  which  may  gather  on  the  parts  with  which 
it  is  placeil  in  contact. 

Scen'o-graph.  (Drafting.)  The  general  view 
of  a  building,  etc. 

Jrhnograph,  the  ground  plan. 

Orthograph,  the  front  elevation. 

Sciograph,  a  section,  or  a  profile  showing  the  inte- 
rior. 

S-chi8'el.  A  well-boring  chisel  whose  cutting- 
face  has  a  doubly  curved  form,  like  the  letter  "S." 

Scbmelze.  (Glass.)  A  composition  of  silica, 
500  ;    minium , 


800  ;   niter,  100  ; 
potash,  100. 

To  500  parts  of 
which  add  :  — 

43  parts  pris- 
matic borax  ;  4 
parts  oxide  tin  ; 
4  parts  oxide  an- 
timony ;  and  a 
small  portion  of 
solution  of  gold  in 
a(|ua  regia.  Heat 
for  12  hours  in  a 
crucible  and  an- 
neal.  The  mix- 
ture is  used  for 
making  a  ruby 
glass  for  fl/ishing 
colorless  articles. 
See  Flashi.s'o. 


Fig.  4667. 


Folding  School-Desk. 
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School-desk.  One  of  compact  form,  usually 
having  within  it.^elf  a  seat  for  om-  row  of  boys,  backed 
by  a  desk  lor  the  next  rear  row  ;  as  ill  the  illustra- 
tions. 

In  Fig.  4667,  both  seat  and  desk  are  folded,  while 
the  room  is  being  swept  ;  a  convenient  condition  for 
stowage  also  during  transportation. 

Fig.  4668  is  a  form  in  which  a  flap  of  the  desk 
only  is  folding,  covering  up  the  other  half,  which  has 


Fig.  4668. 


School  Desk  and  Seal. 

recesses  or  drawers.     See  also  Desk,  Fig.  1618,  page 

68.t». 

Schoon'er.  (yaiiiica!.)  A  two  or  three  masted 
vessel  wtiose  sails  are  of  the  forc-and-nfl  class,  i.  e. 
extendf-d  on  booms.  The  masts  have  but  one  splice, 
the  topgallant,  if  any,  forming  part  of  the  topmast 
stick. 

When  a  schooner  has  none  but  fore-and-aft  sails, 
she  is  termed  a.  fore-and-aft  schooner  ;  if  carrying  a 
6i|uare  foretopsail  and  fore-top-gallantsail,  a  topsail 
sc  ooner.  This  latter  rig,  formerly  common,  has 
now  become  rare.  Square-rigged  vessels  have  also 
lower  fore-and-aft  sails,  denominated  spencers  or 
trysails,  but  these  are  small  and  are  brailed  up  to  the 
giitf  when  furled,  instead  of  being  lowered  like  those 
of  a  schooner. 

The  first  constructed  was  built  by  Captain  Andrew 
liohiiison  in  Gloucester,  Ma.'is.,  in  1713,  and  was  so 
named  from  her  scooning  or  sailing  over  the  water  as 
she  was  launched. 

A  Ballahore  schooner  has  a  foremast  raking  for- 
wa-d. 

Schwan-pan.  The  Chinese  abacus.  It  is  very 
extensively  employed  by  that  people  in  their  every- 
day business  transactions,  and  enables  computations 
to  be  made  with  great  rapidity. 

The  method  of  the  abacus  gives  an  idea  of  position 
value  in  calculating,  as  in  the  Indian  system,  but 
was  long  unfruitful  with  the  Greeks  and  Romans, 
because  the  idea  of  position  was  not  carried  into  the 
recording  of  values.  This  first  obtained  general  ex- 
tension in  the  Middle  Ages,  especially  after  the  zero 
sign  had  superseded  the  vacant  space.     See  Abaci's. 

The  Tn'liaD  numbera  and  the  value  from  popition  must  be 
more  raoleru  than  the  separation  of  the  Indian  and  Zend,  one 
or  both,  from  the  parent  Aryan  stock,  for  the  Zend  nation  use 
the  far  les.s  convenient  Pehlevi  numbers. 

*'  Tile  Arabs  in  Persia  and  on  the  Euphrates,  a-s  well  as  in 
Arabia,  received  in  the  ninth  century  the  knowledfre  of  the  In- 
dim  numerical  characters,  through  channels  similar  to  those 
w'lich  had  led  to  their  acquaintance  with  the  Indian  alffcbra. 
Per^inns  were  employed  at  that  period  as  revenue-collectors  on 
the  Indus;  and  the  use  of  Indian  numbers  became  general 
among  the  Arab  revenue-officers,  and  extended  to  Northern 
Africa,  opposite  to  the  coast  of  Sicily." 

Scim'i-ter.    An  Oriental  form  of  saber.     It  is 


generally  made  much  heavier  towaid  the  point  than 
the  saber  of  Western  nations.     Chnclcr. 

Sci'o-graph.  (ArddUxturc.)  The  profile  or  si'C- 
tion  of  a  building,  to  show  the  inside..  See  also 
ScF,X0Gr..\PH  or  list  under  'GitAi'ii. 

Sci-op'tj-con.  A  magic-lantern  adapted  for  the 
exhibition  of  photographed  objects.      See   M.\gk- 

LANTEP.N. 

Scis'seL  {MelaZ-wdrking.)  a.  Clippings  of  n;e- 
tallic  plates. 

6.  Remainder  of  plates  after  planchets  have  been 
punched  therefrom  for  coin. 

Scis'sors.  A  cutting  instrument  consisting  of 
two  portions  pivoted  together  and  having  blades 
which  cut  from  ojiposite  sides  against  an  olject 
placed  between  them.  The  shears  is  on  a  laiger 
scale,  but  the  action  is  similar. 

The  scissors  of  .^trojios  were  made  like  sheep- 
shears,  the  bowspring  at  the  junction  of  the  bladed 
handles.  Fosbioke  says  that  **/o?;^ccs  were  thus 
made,"  and  were  common  among  the  Britons  and 
Anglo-Saxons. 

The  blades  with  loops  for  the  fingers  and  pivoted 
together  b)'  a  rivet  is  of  later  date.  Isidore,  in  the 
filth  century,  refei-s  to  them  as  the  tools  of  the  bar- 
ber and  tailor. 

A  pair  of  bronze  scissors,  Ipng  in  a  lady's  work- 
basket,  were  found  in  an  ancient  tomb  lately  opened 
in  Egj-pt.  The  handles  were  formed  in  the  shape  of 
a  sphinx.  The  basket  contained  many  articles  of  the 
toilet  and  work-basket,  —  needles,  pins,  combs, 
false  hair,  etc. 

Scissors  (forfcx,  axicia)  and  knives  were  u.sed  by 
the  Roman  cutlers. 

In  order  to  cut  effectually,  the  blades,  instead  of  being  per- 
fectly plain,  as  shown  at  /,and  parallel  to  each  other,  are  bowed 
and  touch  at  two  points, —  the  cutting  part,  which  moves 
firom  bilt  to  point  as  the  blades  close,  and  the  riding  part 
nj,  a  protuberance  behind  the  screw-pin.  The  blades  have 
a  certain  elasticity  and 

touch  at  the  shifting  and  Fig.  4669. 

constant    parts    as    the 
rivet  draws  the  two  por- 


tions toward  each  other 
with  a  certain  degree  of 
strain. 

Wilkinson's  patent' 
(English)  n,  instead  of  a 
riding  part,  has  a  spring 
pin,  which  bears  upon 
the  shank  of  the  blade, 
near  the  rivet,  with  suffi- 
cient power  to  force  the 
edges  into  cutting  con- 
tact. 


-v^^ 


n^r-^ i 


Scissors. 


Common  Pcissor?  are  made  of  ehear-steel,  with  the  blades 
hardened.  Tailors'  shears  have  the  blades  only  of  steel :  the 
remainder  is  iron.  Formerly  only  the  edge  was  steel.  Some 
pcissors  are  made  of  pood  cast-iron,  called  run  or  vir^n  Pteel. 
Of  these  many  are  sold  at  seven  cents  a  dozen  There  are  some, 
on  the  other  hand,  made  with  bows  or  shanks  of  gold,  that  sell 
for  fifty  dollars  a  pair. 

The  screw  which  unites  the  two  blades  has  a  head,  neck,  and 
I  thread.  The  bottom  of  the  countersink,  which  receives  the 
I  head,  is  called  the  shelf  or  twiilfr-bit. 

I      The  cutting-edges  of  scissors  for  ordinary  purposes  slope  at  an 
I  angle  of  about  4^'"  :  those  of  finer  Fci?sors  are  thinner,  having 
an  angle  of  about  30° ;  in  most  garden  scissors  the  angle  is  from 
40=^  to  50°. 

Scissors  are  made  from  a  bar  of  flat  steel ;  the  end  for  the 

I  bow  is  flattened,  and  punched  with  a  small,  round  hole,  which 

in  gradually  opened  upon  the  beak-iron  of  the  anvil.    A  shallow 

gioove  around  the  beak-iron  serves  to  round  the  inside  of  the 

'  bows.     The  blade  and  joint  of  the  scissors  are  made  upon  the 

1  flat  of  the  anvil  by  means  of  the  hammer,  punch,  and  s^v.iges 

'      After  softening,  the  shank  and  bow  are  improved  by  filing, 

i  the  joint  is  squared,  and  the  hole  bored  and  fitted  for  the  rivet. 

The  blades  are  then  ground,  smooth  filed,  burnished,  matched 

in  pairs,  screwed  together,  and  made  to  icfilk-  and  talk  well,  as  it 

is  called      The  blade-*  are  bound  together  with  wire,  the  rivet  i^ 

removed,  and  the  blades  are  hardened  .md  tempered.    The  wire 

is  removed,  and  the  blades  are  ground  into  shape  and  fitted  to- 

I  get her 

I      The  bows  and  shanks  are  rubbed  with  fine  emery  and  oil,  the 
I  blades  and  shanks  are  fine  ground,  and  the  instrument  is  glazed 
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anj  polished.    The  blades  are  whetted,  and  certaiu  parts  are 

buniinheU. 

Sobsors  euibrate  a  number  of  varieties  of  construction,  spe- 
cially    adapted     lor 
4C70.  cutting  ffibrics,  trim- 

uiiug  plauLt,  and  for 
BurgiL-ul  and  anatomi- 
cal purposes. 

Flower  and  grape 
scia-sont  have  one  of 
the  blades  made  in 
two  parts  riveted  to- 
gether, 80  thut  after 
the  stuui  id  divided, 
it  is  held  a«  in  a  pair 
of  pliers.  The  edges 
are  also  rounded,  to 
prevent  iiyury  to  the 
plant.  a  shows  a 
section  of  the  scissors 
as  closed,  when  not 
in  use,  aud  &,  closed 
with  tue  stem  of  a 
plant  between  the 
blades 

c.  Button-bole 
shears  are  notched 
out  near  the  joint- 
screw  to  enable  the 
blaJes  to  cut  at  a 
little  distance  from 
the  edge  of  the  ma- 
te rij.1. 

Lamp-scissors  have 
one  blade  very  broad, 
and  provided  with  a 
rim  to  prevent  the 
snuff  of  the  wick 
filling  on  the  carpet. 
Nail-scissors  have 
short  blades,  aud  are 
made  in  pairs,  one 
adapted  for  the  left, 
and  the  other  for  the  right  hand. 

(/.  Pocket-.-icissors  have  blades  which  may  be  locked  by  the 
poi.it  of  one  eng  igiug  a  spring  catch  near  the  bow  of  the  otUer ; 
it  ii  released  by  pressure  with  the  nail,  and  turudd  into  the  po- 
sition shown  by  the  dotted  lines  for  use. 

e.  The  pruning  scissors  or  shears  have  one  broad  hooked 
edge,  which  is  often  rougiientid,  to  prevent  the  twig  from  slip- 
ping; or  they  are  madeasat  /',  where  the  cutting-blade  is  slotted, 
so  OS  to  sliJe  ou  the  joint,  moving  forward  as  the  blades  are 
opened,  and  retr  icting  so  as  to  give  a  draw  cut  when  they  close. 
The  handles,  beiug  unprovided  with  bows,  are  separated  by  a 
spring. 

in  ^  h  I  the  blades  have  notches  o,  by  which  a  wire  or  cord 
may  be  severed,  and  one  or  more  (/>}  back  of  the  joint  for  hold- 
ing or  pulUng  needles,  wires,  etc. 

Tiie  scissors  k  h;ive  a  knife  r  at  the  back  of  the  blade,  which  is 
covered  when  not  in  use  by  a  pivoted  guard 

Surgical  scissors  are  used  in  Jividing  soft  parts  which  it  is 
difficult  to  reach  with  a  bistoury  ;  also  for  renewing  the  edges 
of  pirt-*  to  be  unitel  by  suture,  removing  excrescences,  etc. 
Ttiey  are  made  straight  or  curved,  long  or  short,  heavy  or  slen- 
der, to  suit  the  form  of  the  part  to  be  used  upon  They  gen- 
erally have  long  slender  handles,  and  the  blades  are  frequently 
curved  or  twistt;d. 
g,  Dr.  Emmett's  double-curved  scissors  for  operations  on 

Fig.  4671. 


Sci.'isors. 


Fig.  4672. 


Surgical  Scissors. 


vecico- vaginal  fistula  and 
cleft  palate.  See  aliso  Sta- 
PHYLLORAPHY. 

/j  (iiredissecting-sciaaora 

j,  Uower  and  frujt  scis- 
sors. 

k,  rowel  ing-scissors  for 
veterinary  uses. 

Fig.  4ti72  shows  a  group 
of  Tiemauu's  surgical  scis- 
sors. 

a,  Mannoir's  canalicula 
scissors. 

b,  angular  strabismus 
scissors. 

e.  conjunctiva  sebsors, 
curved  on  the  flaU 

d,  Althofs  iridectomy 
scissors. 

e,  Sinirock's  scissors  for 
operatingon  the  tympanum 
and  bones  of  the  ear. 

/',  harelip  scissors. 

^,  Chadivick's  pterigium 
scissors. 

h,  strabismus  scissors. 

Of  the  numerous  varie- 
ties of  scissors  and  shears, 
some  have  peculiarities  of 
structure,  others  merely 
differ  in  size  and  purpose. 

Button-ho.e  scissors. 

Cutting-out  scissors. 

Dissec  ting-scissors. 

Draper's  scissors. 

Flower-scissors. 

Gardeu-s<issors. 

Grape-scissors. 

Hair-s(is.>-"ors. 

Horse-trimming  scissors. 

Lace-scissors. 

Lanip-scisjors. 

Nail-scissors. 

Paper-scissors. 

Scobs.     Ra.s]tinp;.s. 

Sco-li-o'sis  Brace.  (Surgical.) 
treating  laleiiil  eiuvature  of  the 
spine.  Two  elastic  crutches  are  at- 
tached to  tlie  pelvic  belt,  ami  a 
strong  upright  bar  lelieves  the  spine 
of  the  weight  of  the  trunk  ]>osteri- 
orly.  To  the  bar  are  connected  two 
adjustable  pads  for  the  scapulse,  and 
just  below  these  is  a  leathern  band 
terminating  in  a  number  of  strong 
elastic  rubber  webbings.  This  is 
passed  around  the  jnotuberance 
obliquely  and  buckled  to  the  pelvic 
belt  in  front,  an  inch  or  two  beyond 
the  linea  all)a,  so  as  to  exercise  a 
gentle  and  continuous  clastic  pre.ss- 
ui-e,  at  the  same  thue  rotating  the 
ribs  around  their  vertebral  axes,  to  restore  the  spine 
to  its  normal  position. 

Sconce,     a.   A  candle-holder  fixed  to  or  project- 
ing from  ft  wall. 

b.  Tbe  tube  in  an  ordinary  candlestick  in  which 
the  candle  is  inserted. 

Fig.  4674 


Tiewann'*s  Surgical  Scissors. 

Pocket-scissors. 
Pruning-scissora. 
Stationer's  scissors. 
Surgical  scissors. 
Tailor's  scissors. 


A  brace  for 
Fig.  4673. 


k*# 


Sculiosis  lit  ace. 


Sconces. 


Scoop.     1.   a.  A  wooden  shovel. 

b.  A   tliin    metallic  shovel   with    hollowing,    ca- 
pacious sides  for  handling  grain.     A  grain-shovel. 

c.  A  familiar  utensil  (d.  Fig.  4676),  usually  of  tin- 
plate,  for  handling  sugar,  flour,  etc. 
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SCOOP-WHEEL. 


2.  A  tool  (a  6)  for  scooping  out  potato-eyes  from 
the  tubers.     The  object  is  to  save  a  part  of  the 


Fig.  467S. 


Fig.  4676. 


Potato-Scoop. 


Scoops, 


root  for  food.  There  are  several  varieties  of  it.  A 
bent  blade  or  a  sharp-edged  spoon  will  do  for  the 
work. 

3.  A  bailing  device  used  where  the  lift  is  moder- 
ate. Scoops  are  used  for  dipping  liquors,  for  baling 
boats,  for  wetting  sails  in  racing,  c  is  a  bailing  scoop 
for  use  in  ditching. 

Fairbairn's  bail- 
scoop  is  worked  by 
the  single-acting  Cor- 
nish engine.  It  is 
pivoted  to  a  structure 
a  on  the  bank,  and 
adjustably  connected 
by  a  rod  b  to  the  beam 
of  the  engine,  so  that 
the  amount  of  its  dip 
may  be  regulated. 
The  other  end  of  the  engine  working-beam  is  weight- 
ed to  assist  in  raising  the  scoop  when  fiUeil.  Valves 
c  in  the  bottom  open  when  the  scoop  dips  in  the 
water  and  fall  when  it  begins  to  rise.  It  is  employed 
for  raising  water  in  draining,  etc. 

Fig.  4678  is  a  box  shovel  suspended  from  a  tripod 
or  pole,  and  used  to  dip  water  over  a  low  bank.    For- 

Fig.  4678. 


Fairbairn^s  Bail-Scoop. 


Dutch  Scoop. 

merly  much  used  in  Holland.  Now  sometimes  used 
in  bailing  accumulated  water  from  excavations  for 
cellars. 

4.  {Uiidraulic  Engineering.)  The  bucket  of  a 
dredging-machine.  That  shown  (Fig.  4679)  is  in 
two  parts,  firmly  attached  to  their  respective  han- 
dles, which  are  pivoted.  They  are  opened  to  enter 
the  mud  by  hauling  In  the  bifurcated  rope  H  G  O, 


and  closed  to  retain  and  lift 
it  by  meansof  a  rope  attached 
to  the  rod  R. 

5.  {Surgical.)  A  spoon- 
shaped  instrument  for  ex- 
tracting foreign  bodies,  as  a 
bullet  from  a  wound,  calculi 
from  tlie  bladder,  objects  from 
the  meatus  auditorius  exter- 
nus,  nasal  fo.ssse,  etc. 

Scoop-w^heeL  A  form 
of  the  tympanum  water-wheel 
in  which  the  buckets  are  so 
curved  as  to  scoop  up  the 
water  into  which  they  dip, 
raising  a  portion  of  the  same 
and  conducting  it  toward  or 
into  the  axis,  where  it  is  dis- 
charged.    See  Tysipanum. 

Another  form  of  the  scoop-whfel 
ia  also  adapted  to  raise  water  to  an 
elevation  equal  to  about  half  the 
diameter  of  the  wheel,  but  delivers 
it  at  the  periphery,  instead  of  near 
the  axis.  Some  of  the  scoop-ivhrel.^, 
used  so  extensively  in  draining  the 

Fig.  4680. 


Fig.  4879. 


Scoop-  \neel. 

fens  of  Lincolnshire,  England,  are 
made  of  cast-iron  with  wooden  floats 
which  form  an  angle  of  45°  with  Dred^in^- Scoop. 

the  horizon  at  the  point  where  they 

deliver  the  water.  The  floats  are  otherwise  like  those  of  an 
undershot  water-wheel,  and  move  in  a  curved  trough  of  ma- 
sonry called  the  "  hreasliiie:^''^  into  which  they  fit  exactly,  the 
lower  end  of  the  trough  being  in  the  drain,  and  the  upper  dis- 
charging into  the  chute,  which  carries  olT  the  water  on  a  higher 
level.  It  is  just  the  converse  of  the  water-wheel,  being  c/rirfn 
by  steam  and  lifling  the  water.  The  diameter  of  the  wheel  is 
so  proportioned  to  the  lift,  that  the  surface  of  the  water  at  the 
outfall  is  below  its  axis.  The  speed  of  the  surface  of  the  wheel 
is  6  feet  per  second  ;  a  wheel  of  35  to  40  feet  for  a  15-feet  lift . 

One  machine  at  Deeping  Fen  has  a  steam-engine  of  80  horse- 
power, a  water-wheel  28  feet  in  diameter,  float-boards  b\  feet  in 
depth,  5  feet  wide,  moving  6  feet  per  second,  discharging  105 
cubic  feet  of  water  per  second.  The  float-boards  dip  3  feet  4 
inches  ;  the  average  consumption  of  coal  was  10^  pounds  per 
horse-power  per  hour.  A  better  duty  is  now  attained,  probably. 
This  engine  of  80  horse-power  and  another  of  60  take  the  place, 
but  much  exceed  the  former  efficiency  of  44  windmills, 

Littleport  Fen  has  2  steam-engines  of  110  horse-power,  to 
drain  28,000  acres  ;  superseding  75  windmills.  The  scoop-u-het I 
is  35  feet  in  diameter,  and  weiglis  54  tons.  The  pinion  is  4  feet 
in  diameter,  weighs  3,696  pounds,  and  makes  13  revolutions  per 
minute.  When  the  tide  is  high  this  pinion  works  into  a  cog- 
wheel 24  feet  in  diameter,  having  internal  teetli  :  the  floiit- 
Boards  on  the  scoop-wheel  then  move  with  a  velocity  of  212  let  t 
per  minute,  and  discharge  in  that  time  3,.519  cubic  feet  of 
water.  When  the  tide  is  low,  and  so  great  an  elevation  of 
discharge  is  not  required,  the  pinion  is  made  to  work  in  a 
cog-wheel  16  feet  in  diameter,  and  having  external  teeth  ;  the 
float-boards  then  move  at  the  rate  of  318  feet  per  minute,  and 
deliver  5,278  cubic  feet  in  that  time. 

In  that  wet  district  it  is  estimated  that  7,260,000  cubic  feet  of 
water  are  annually  raised  and  carried  off  from  every  1 ,000  acres. 
A  10-horse-power  steam-engine  can  remove  this  in  232  hours. 
The  rainfall  is  estimated  at  3  inches  per  month,  of  which  two 
thirds  is  to  be  lifted  and  removed  artificially,  which  is  7.260 
cubic  feet  to  the  acre.  In  the  district  referred  to,  this  quantity 
was  formerly  increased  by  the  natural  drainings  of  12,0<'0  acres 
of  highlands,  amounting  to  40,000  cubic  feet  per  minute  in  a 
rainy  season.  By  catch-water  drains  this  is  now  intercepted 
and  carried  off  by  a  special  channel  and  outlet. 

Glynn,  C.  E.,  England,  makes  the  dip  of  his  float-boards  6 
feet,  the  axis  5  feet  above  the  level  of  the  outfall,  the  rate  6  feet 
per  second  at  the  circumference. 

Fig.  4681  shows  a  scoop-wheel  employed  at  Lough  Foyle,    The 
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Fig.  4681 


Scnop-Wied  at  Loitgh  Foyle  {Section  of  Wheel  and  Bank). 

enginu  fly-wlu-el  a  carries  a  pulley  connected  by  a  belt  to  the 
puUcy  b.  whose  shtift'  \<  provided  with  a  pinion  meshing  with  a 
spur-wheel  on  the  shaft  of  the  scoop-wheel  c.  d  is  the  curved 
chiLse  up  which  the  water  is  driven  into  the  chute  e,  passing 
through  the  embankment/,  and  conducted  into  the  dmia. 

'Scope.  A  coinniou  termination  for  the  names 
of"  mstrunit'nts  which  m;ike  visual  indications.  See 
uiuicr  tlie  t'ollowiuK  heads  :  — 


^thrioscope. 

Altiscope. 

Anorthwcope. 

Astroscope. 

A  u  to- 1  ary  nt;oscope. 

A  u  to-oph  thnl  moscope. 

Uaro^copc. 

Cer.iunoscope. 

Onromascope. 

C:irono«cope. 

Richroiscope. 

Piplcidoscope. 

Khulliortcope. 

Kicctro^cope. 

Endoscope 

En  gi- cope. 

Enortha^cope. 

Klorutjcope. 

Galvanoscope. 

Gisoscope. 

Gyroscope. 

Helioscope. 

Uoioscope. 

Horoscope. 

Uydro^cope. 

Hygroscope. 

Iridioscope. 

Irincope 

K:)teit)chvo{>e. 

Kinescope. 

LactOscope. 

Ijaryngoscope. 

Lvchno-'cope. 

ManoscofK'. 

Megiscope. 

Meteoroscope 

Scorch'ing.     {Mctahicorhing.)     A  ro)(</hi7iff  out 
ul"  tools  on  the  dry  grindstone  before  they  are  har 
ened  and  tempered.     So  called  from  the  great  heat 
produced. 

Score.  {Nautical.)  The  groove  around  a  hlock 
o^  a  ih-'ul-eyc  for  tlie  strapping,  shroud^  or  backstay. 
Till'  lioles  in  the  block  are  for  the  lanyard. 

A  Jicart  has  one  large  hole  with  scores  at  the  ends 
for  tlie  turns  of  the  lanyard. 

Scored  Pul'ley.  {Machinery.)  A  pulley  grooved 
anuind  its  perimeter  for  'a  round 
band. 

Scor'er.     1.    A   too]    for   marking 
timber.     It  has  two  scoop-shaped  tools, 
one  for  straight  lines,  and  the  other 
adapted  to  revolve  on  a  pivot  for  arcs 
or  circles.     Of  these,  two  forms,  read- 
able figures  are  made  to  number  logs, 
scribe  the  gage-marks  on  barrels,  etc.  ; 
as  shown  in  the  figure.     A  r^cc-knife. 
2.    {Joinery.)      An   instrument  em- 
„*,  -      Q         ployed  to  cut  transversely  the  face  of  a 
\2.ii^i>t,ju^^  board  to  enable  it  to  be  planed  without 
Scorer.        slivering. 

Sco'ri-a.  Slaggylava;  drosathrown 
off  fioui  metals  in  fusion.     See  Slag, 


Metroscope. 

Microscope. 

Microspectroscope. 

Myriascope 

NeoDionoscope. 

Nepheloscope. 

Ophthalmoscope. 

Otoscope. 

l*hanta.<icope. 

Phenakistoscope. 

Phonoscope 

P  h  osph  oroscope . 

Photoscope. 

Polariscope. 

Polemoscope, 

Polyscope. 

Pseudoscope. 

Pyroscope. 

Rheoscope. 

Rhinoscope. 

Rotascope. 

Scotoscope. 

Seismoscope. 

Sideroscop>e. 

Spectroscope. 

Sphygmoscope. 

S  t  e  reom  o  n  oscopo. 

Stereoscope. 

Stetho-cope. 

Stomitoscope. 

Stroboscope. 

Teinoscope. 

Telescope. 

Thauraatrope. 

Thermoscope. 


Fig.  4682. 


Sco'ri-fi'er.  {Assaying.)  A  saucer  of  refractory 
clay  for  containing  a  charge  of  lead  and  the  metal 
to  be  assayed.  It  is  placed  in  the  niutllc  of  an  assay- 
furnace.  Also  used  in  burning  off  inHanimable  mat- 
ters from  the  sweepings  of  jeweler's  shops,  or  to 
obtain  the  metallic  portions  from  golddace,  etc. 

Scor'ing.  {Founding. )  The  bursting  or  sjilitting 
of  a  ciusting,  due  to  the  strain  caused  by  contraction. 
A  term  generally  applied  to  cylinders  and  similar 
work,  in  which  the  core  does  not  give  way  when  the 
casting  cools,  and  thereby  causes  its  destruction. 

Scor'ing-ma-chine'.  ( Wood-ivorkiny.)  A  ma- 
chine for  cutting  scores  or  grooves  in  blocks.  It 
forms  the  groove  around  the  longest  diameters  of  the 
blocks  for  the  reception  of  the  ropes  or  straps  by 
which  the  blocks  are  slung.  The  blocks  a  are  clamped 
between  pillars  b  on  the  table  c,  and  exposed  to  the 
action  of  revolving  cutters  d  above.  These  cut- 
ters rotate  ou  a  spiudle  pivoted  in  a  swinging  fraiuG 

Fig.  468a 


Scoring-  Machine. 

f,  which  is  moved  up  and  down  hy  the  handle/,  be- 
ing guided  by  a  curved  plate  (/,  situate  between  the 
hlock.s.  A  curved  plate  attached  to  the  frame  e  rests 
upon  the  guide  g,  and  incloses  but  does  not  touch 
the  pulley  i  by  which  the  spindle  is  driven.  The 
table  itself  is  poised  upon  centers  k,  and  is  tilted  up 
on  either  side  so  as  to  bring  the  blocks  up  to  the 
cutters. 

Scorp'er.  A  gouging-tool  for  working  in  a  de« 
pression,  as  in  hol- 
lowing bowls,  butter-  Fig.  4684. 
ladles,  etc.  Ahso  used 
in  removing  wood  or 
metal  from  depressed 
portions  of  carvings 
or  chnsint^s. 

Scor'pi-on.    A 
militaiy   engine    for-  Scarpa-, 
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Seolrh. 


Fig.  4685.  merly  used    for   throwing 

stones,  etc. 

Scotch.  A  prop, 
shoulder,  strut,  or  support, 
as  of  a  wheel,  or  of  a  log 
on  inclined  ground  or  on 
skids. 

A  slotted  bar  which  slips 
upon  a  rod  or  pipe,  and 
fomis  a  bearing  for  a 
shoulder  or  collar  thereon, 
so  as  to  support  it  while  a 
section  above  is  being  at- 
tached or  detached.  Used 
in  boring.and  tubing  wells. 
Scotch  Car'pet  An  ingrain,  two  or  threeply 
carpet,  so  named  from  the  country  wheiv  it  is  so 
extensively  manufactured.  Also  called  Kiddermin- 
ster, from  a  town  of  that  name,  noted  for  its  pro- 
duction.    See  Two-ply  Carpet. 

Scotch'man.  (Xautical.)  StiflF  canvas  wrap- 
ping or  battening  of  wood  around  standing  rigging 
to  piTitect  from  chafing. 

Sco'ti-a.  (Architeciure.)  A  hollow,  curved  mold- 
ing.    It  occurs  in  the  base  of  the  Ionic  column,  and 
also  in  the  projecting  angle  of  the  Doric  corona. 
Synonymous  with  cavitto. 

Sco'to-graph.  An  instrument  to  assist  in  writ- 
ing in  the  dark  or  without  seeing. 

Sco'to-scope.  An  optical  instrument  by  which 
objects  may  be  discerned  in  the  dark. 

*'  The  scotoscope  he  [>Ir.  Reeve]  gives  me,  and  is  of  Talue  ; 
and  a  curious  curiositv  it  is  to  discover  objects  in  a  dark  room 
with."  —  Pepis's  Diary,  \mL 

Scots 'man.    {Xautical.)    See  Scotchman. 

Scovir'ing.  1.  ( I roolcn  Manufacture.)  The  pound- 
ing of  woven  woolen  cloth  by  mallets  in  a  trough 
provided  with  a  detergent  and  water,  in  order  to 
remove  the  oil  and  acij^uired  dirt  incident  to  its 


manufacture  up  to  that  point.  As  a  proces.s,  scour- 
ing comes  between  wcaviiiy  and  burling.  The  pro- 
cess is  sometimes  termed  braying,  pounding  being 
the  action. 

2.  (Metal.)  A  process  in  the  cleaning  of  iron- 
plate  for  tinning  ;  or  of  metal  in  general  for  plating 
by  electro-deposition  or  othenvise. 

3.  {Hydraulics.)  The  cleaning  of  a  channel  or 
sewer  by  a  flush  of  water.     See  FLrsHiNG. 

Scour'mg-ba'sin.  (Hydratilic  Engineering.)  A 
reservoir  in  which  tidal  water  is  stored  up  to  a  cer- 
tain level,  and  let  out  through  sluices  in  a  rapid 
stream  for  a  few  minutes,  at  low  water,  to  scour  a 
channel  and  its  bar. 

Scour'ing-ma-chine'.  ( Woolen  Manufacture.) 
An  apparatus  consisting  of  two  large  rollers  placed 
over  a  trough,  through  which  cloth  is  passed  after 
being  woven,  and  is  treated  with  stale  urine  and 
hog's  dung. 

Scour'ing-etock.  ( TToolen-manufacture.)  A 
machine  like  a  lulling-mill,  in  which  woven  woolen 
cloths  are  pounded  by  heavy  mallets  in  troughs  juo- 
vided  with  water  and  a  detergent.  The  latter  con- 
sists of  urine,  hog's  dung,  soda,  or  fuller's  earth. 
The  mallets  are  of  oak,  and  oscillate  on  an  axis,  being 
raised  by  tappet-wheels  acting  upon  their  shanks. 
Semiring  follows  weaving,  and  is  for  the  purpose  of 
remoring  the  oil  added  to  the  wool  before  carding, 
and  also  to  rid  the  cloth  of  dirt  or  soil  acquired  in 
the  coui'se  of  manufacture.  Burling  and  fulling 
succeed  the  scouring. 

Sco'veL  {Baking.)  A  mop  for  cleansing  ovens. 
A  malk-in.  . 

Scow.  {Nautical.)  a.  A  flat-bottomed,  square- 
ended  boat,  usually  propelled  by  poles,  or  towed  ; 
being  very  cheaply  and  easily  constructed,  scons  are 
employed  in  still  watei-s  for  almost  all  purposes  ; 
they  are  made  of  all  size.s,  and  often  have  decks. 

b.  A  form  of  lighter  or  barge  for  canying  a  heavy 


Fig.  4686. 


deck -load.  The  example  shows  one  .strongly  trussed, 
to  prevent  sagging  or  hogging. 

Scrap.  1.  The  integuments  that  remain  after 
the  rindering  of  fat. 

2.  Broken  iron,  cast  or  wrought,  for  remelting  or 
rewnrkiiiir. 

Scrap-book.  A  blank-book  into  which  cuttings 
from  pijier  are  pasted,  or  extracts  written. 

Scra'per.  A  tool  or  implement  for  removing 
material  by  a  paring  action.  The  term  has  many 
applications. 

1.  {Wood-working.)  A  steel  plate,  frequently 
made  of  a  piece  of  saw-plate,  with  a  square  edge 
made  sharp-angled,  and  burnished  to  raise  a  small 


Fig.  4687. 


rig.  4688 


^ 


Wood-  Scraptrs. 


Caiiiaet-MahtT^s  Seraptrs. 


bnr  or  wire  edge.  The  edge  is  used  in  giving  a  final 
dressing  to  wooden  surfaces,  veneers,  etc.  See  Fig. 
4687.     It  is  held  at  an  angle  of  60*. 


A  piece  of  window-glass  is  frequently  used  where 
the  wood  is  curly,  knotty,  or  cross-grained,  so  as 
to  plane  with  difficulty. 

2.  Allied  to  the  former  are  a  number    Fig.  4689. 
of  implements  used  in  cleaning  wooden 
surfaces  of  tar,  paint,  ink,  and  what  not. 

By  the  sailor,  mast  and  deck  scrapers  ; 
triangular  tools  on  the  ends  of  shanks. 

By  the  warehouseman  or  porter,  bowed 
and  with  two  handles,  or  else  like  the 
mast-scraper,  to  remove  old  directions 
from  boxes  and  casks  for  reshipping. 

3.  A  form  of  cutring-tool  for  taking 
shavings  from  the  edge  of  a  blade.  The 
illustration  (Fig.  4*90)  is  one  for  sharp- 
ening the  edges  of  sickle-sections  for 
harve.sters.  The  cutters  have  facets 
of  different  angles  adapted  to  the  faces  , 
of  the  objects  from  which  shavings  are 
to  be  cut. 

4.  {Engraving.)  A  three-sided  cutting-tool  (Fig. 
4691)  fluted,  to  make  it  more  easy  to  sharpen.  It  is 
used  in  taking  otf  the  bur  left  by  the  etching-nee- 
dle or  dry-point,  in  obliterating  lines,  or  working 
mezzotinto. 

5.  A  large  hoe  for  cleaning  roads  and  streets. 


Scrapers. 


SCRAPER. 
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SCRAPER. 


Fig.  4690. 


Fig.  4693. 


Harvester-Sickle  Scraper. 

6.   An  iron  plate  at  a  door  to  remove  mud  from 
the  boots. 
Fig.  4691.  7.     (Blasting.)      A 

iji»i    III       iim  [■■         _  spoon   by   which    the 


Eit^raver^s  Scraper. 


detritus     is    removed 
from   the   liole    made 
by  tlie  jumper  or  drill. 
See  Blasting-tools. 

8.  A  thin  piece  of  wood  shaped  like  a  knife-blade 
and  provided  with  a  handle,  used  to  scrape  the  sweat 
from  horses. 

9.  (^Lithography.)     The  board  in   a  lithographic 

press  whose  edge  is  lowered  on 
Fig.  4692.  to    the    tympan-sheet,    to    bring 

I(\  f\     the  requisite  pressure  iipon  the 

11  \c     I'^P^'"'  which  lies  upon  the  inked 

B  n     stone. 

10.  (Stone.)  a.  A  toothed  and 
steeled  instrument  for  sinking 
flutings  in  marble,  etc. 

b.  A  tool  used  by  stucco- 
workers. 

11.  A  two-handled  scoop  (a. 
Fig.  4i)93),  drawn  by  cattle  or 
horses,  and  used  in  making  and 
leveling  roads,e.'ccavatingditches, 

Sione-  fforker's       canals,  and  cellars,  and  generally 
S:rapers.  jjj  raising  and  removing  loosened 

soil  or  gravel  to  a  short  distance. 

The  usual  moiie  of  using  it  is  to  plow  up  the  ground  to  be 
moveti.iiud  tlien  to  remove  it  by  the  .scraper;  if  it  be  road- 
ni  iking,  the  soil  at  the  sides  is  plowed,  ami  then  moved  by  the 
serapcr  to  the  miildle  of  the  road,  where  it  is  dumped  by  up- 
setting the  scraper,  to  give  the  rounded  shape  to  the  road.  It 
is  leveled  by  a  hoe,  or  by  another  scraper,  to  bo  described. 

The  Flemish  use  a  siinilar  implement. 

Another  form  of  scraper  (b)  is  used  in  leveling  heaps  dumped 
from  carts  or  the  scrapers  just  described  ;  it  consists  of  an  iron- 
shod  board  drawn  witli  its  edge  along  the  ground  and  presented 
obliquely  to  the  line  of  its  draft,  so  as  to  give  the  soil  a  tendency 
to  move  toward  the  rear  end.  This  scraper  is  drawn  along  on 
one  .side  of  the  nuddle  of  the  road  and  returns  on  the  other, 
keeping  the  rear  portion  of  the  scraper  toward  the  middle  of 
the  road,  and  tending  to  ronnd  it  up  so  as  to  shed  water. 

A  large  machine,  consisting  of  a  frame  snpported  near  its 
midlength  by  an  axle  and  a  pair  of  wheels,  and  in  front  by  a 
caster-wheel,  was  invented  by  Boase  in  England  about  1830, 
and  used  in  scraping  mud  from  roads.  It  hJd  a  series  of  me- 
tallic plates,  obliquely  presented,  and  acting  nearly  indepen- 
dently .  each  being  kept  to  its  work  by  springs.  It  took  a  width 
of  an  ordinary  carriage-track.    (IjOUDon,  page  3749  ) 

Harriott's  road-scraper  c  (English)  is  designed  to  fill  up  the 
ruts  of  roads,  and  consists  of  a  small  harrow  followed  by  a  pair 
of  converging  scraper-boards.  The  toeto  loosen  the  ridges  of 
earth,  gravel,  or  stones  on  the  sides  of  the  ruts,  and  the  boards 
drag  them  into  the  ruts.  It  is  managed  by  a  man,  and  drawn 
by  one  or  two  horses. 

The  scraper  is  cited  by  Loudon  {Ency.  Agrl.,  1844)  as  an  in- 
genious Dutch  implement  {(i)  for  leveling  soil  and  removing  it 
short  distances.  The  loud,  as  with  our  own,  is  dumped  by  upset- 
ting, but  it  has  a  long  handle,  recovered  by  a  cord  instead  of  by 
a  pair  of  h.andles  in  continuation  rearward  of  the  side-boards. 

The  road-scraper  (Kig.  4^94)  has  an  iron  bottom  fastened  at 
the  front,  by  chains  a,  to  the  transverse  shaft  6,  and  hung  on  a 
crank-shaft  c  behind. 

In  driving  along,  the  earth  is  thrown  up  naturally  into  the 
bottom  of  the  scraper,  and  when  full  the  whole  can  be  raised 
clear  of  the  surface  and  carried  off  to  any  desired  point.  The 
levers  rf  and  e  enable  the  driver  to  elevate  the  scraper  ;  the 
wheels  in  front,  over  which  the  chains  pass,  are  eccentric,  so 
th  It  they  lift  like  arms  ;  and  there  is  a  ratchet-wheel  and  pawl 
at  the  end  of  the  shaft  the  wheels  are  on,  to  hold  the  front  edge 
of  the  scraper  at  any  angle  or  desired  bight.     When  the  load  is 


Road-  Scraperx. 


to  be  dumped,  a  vertical  rod  /"is  rotated,  releasing  the  rear  end 
of  the  scraper  and  allowing  it  to  upset. 


Road- Scraper. 

Fig.  4695  is  a  revolving  scraper  which  dnmii.s 
without  throwing  over  handles.  The  shovel  is  re- 
leased by  a  latch. 

In  Fig.   4696,  the  ^  Fig.  4695. 

scoops  are  pivoted  by 
end  gudgeons  to  pedes- ' 
tals  beneath  the  wagon- 
frame,  and  are  rotated 
and  discharged  by 
cliains  and  winches  op- 
erated as  reqnired  by 
hand-cranks. 

Fig.  4C97  is  an  exca- 
vator for  removing  from 
the  sides  of  railways 
earth  that  may  have  been  washed  down  near  or 
upon  the  track.  The  device  is  carried  npon  a  car. 
The  scoops  project  below  it,  and  are  operated  by 
means  of  a  windlass  and  lifting  apparatus,  so  that 
the  scoops  can  be  raised  and  discharged  when 
desired,  the  power  of  the  locomotive  operating 
them. 


Revolving-  Scraper. 


SCRAPEE-PRESS. 
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SCREEN". 


Fig.  4696. 


Excavator  on  Wagon-Frame. 

Scra'per-press.  (Lithograph;/.)  The  old  form 
of  lithographic  press,  ia  which  the  stone  and  the 
paper  for  the  impression,  with  a  backing  of  parch- 

Fig.  4697. 


Screed.  (Plastcrimj.) 
a.  A  strip  of  mortar  6 
to  8  inches  in  width, 
and  of  the  ri'ijuiied 
thickness  of  the  fir.st 
coat,  a])iilied  to  tlie 
angles  of  a  room  or  t'd;e 
of  a  wall.  They  are  laid 
on  in  parallel  lines  at 
intervals  of  3  to  5  fict 
over  the  surface  to  1  e 
covered.  When  these 
have  become  siittieient'y 
hard  to  withstand  tl  e 
pressure  of  a  straight- 
edge, the  interspaces  be- 
tween the  screeds  shoii'.d 

be  filled  out  flush  with  them,  so  as  to  pioduce  a 

continuous  and  straight,  even  surface. 
b.  A  wooden  strip  .similarly  placed. 

Screen.     1.  A  movable  framewoik  to 
keep  oii'  an  excess  of  light  or  heat  or  cold  ; 

Fig.  4699. 


Excavator  on  Railway-Car. 

ment  or  paper,  was  run  beneath  a  gate  or  straight- 
edge pressed  violently  upon  the  object  p^issing  be- 
neath.    It  is  now  substituted  by  the  roller-press. 

Scrap'ing-plane.     A  plane  used  by  workers  in 
iron,  steel,  brass,  ivory,  and  hard  woods.     It  has  a 


Fig.  4698. 


Scraping- Plane. 


vertical  cutter  or  bit,  with  an  edge  ground  at  an 
angle  of  70°  or  80°,  adjusted  by  a  vertical  screw,  and 
held  in  place  by  an  end  screw  and  block. 

The  sci-aping-plane  for  veneers,  used  in  roughing 
the  surface  to  be  glued,  has  a  notched  bit,  and  is 
called  a  toofhinci-]i\Aue. 

Scrap-ir'on.  (Foundincf.)  Irregular  masses  of 
iron  spattered  about  or  run  through  in  pouring,  are 
known  as  scraps,  and  all  old  metal  which  has  at 
any  time  been  cast,  wiwters,  etc.,  accumulated  for 
remelting,  receives  the  general  name  of  scrap-iron. 

Scrap  wrought-iron  is  piled,  heated,  and  reroHed  Tt  ron- 
gists  of  cuttinff.s,  clippings,  and  worn-out  small  articles,  such  as 
horse-shoe  nnils,  etc.,  which  may  be  hailed  and  worked  over; 
when  carefully  selected  and  rewrought,  the  product  possesses 
superior  toughness  and  malleahility. 

Scratch-brush.  A  bundle  of  wires,  whose  pro- 
truding ends  are  used  to  clean  files  and  for  other 
purposes. 

Scratch'er-up.    A  bookbinder's  tool. 


Fire-Screen. 

a  separation  ;  a  partition.  In  ecclesiastical  archi- 
tecture, a  screen  denotes  a  partition  of  stone,  wood, 
or  metal. 

The  screen  (Fig.  4699)  is  hinged  so  that  it  may  be 
opened  out  more  or  less  as  required,  or  be  folded  up 
to  occu]iy  less  space. 

2.  A  sifter  for  coal,  sand,  grain,  etc.     The  screen, 
sifter^   sieve^    rid- 
dle, vary  in  size.  Fig. 4700. 
mode  of  applica- 
tion, and  purpose. 

a.  Fig.  4700 
shows  theinclined 
screen, used  in  sift- 
ing sand  and  lime 
for  mortar  or  plas- 
tering. The  ma- 
terial is  thrown  a 
shovelfulata  time 
on  the  upper  part 
of  the  grating  ; 
the  finer  parts  pass 
through  the 
meshes,  while 
those  which  are 
toolargeroll  down 

the  incline,  the  side  of  the  screen  being  occasionally 
tapped  to  dislodge  any  which  may  stick. 

b.  A  wire-grated  screen  is  employed  for  sorting 
crushed  ores.  In  some  cases  it  is  made  flat,  and 
operated  by  a  reciprocatory  shaking  movement,  ns  in 
a.  Fig.  4701  ;  in  others,  the  wire  grating  is  stretched 
around  the  periphery  of  a  drum  b,  which  is  caused 
to  rotate,  and  is  tapped  by  a  knocker  c,  after  the 

i  manner  of  a  flour-bolter. 


Sand- Screen. 


SCREEN-BULKHEAD. 
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SCREW. 


c.   The  grain  is  led  in  at  the  liigher  end  of  the  in- 
clined cylinder  C  (Fig.  4702) ;   the  small  gi'ain  and 

Fig.  4701. 


^\yJ  offal  fall  through  and  are 
removed  by  the  con- 
veyor /  helow,  while 
the  plump  grain  is  dis- 
charged at  the  end  into 
a  separate  spout. 

Brushes  I)  are  em- 
ployed to  keep  the  in- 
terspaces clear. 

3.  (Photography.) 
That  part  of  a  camera- 
obscura  upon  which  the 
vi.sible  image  fall.s.  It  consists  of  a  jiiece  of  plate- 
glass,  one  surface  of  which  is  finely  ground,  set  in  a 
wojdcu  frame.     The  picture  is  rendered  visible  by 

Fig.  4702. 


Screen/or  Comminuted  Ores. 


Pompeian  Clothes-Press. 


Grain-  Screen. 


the  reflection  of  the  rays  of  light  which  form  the 
pii'ture,  from  the  minute  aspei-ities  upon  the  grovmd- 
glass  surface.  This  screen,  placcl  at  right  angles  to 
the  axis  of  the  lens,  is  used  while  focusing  the  image, 
and  is  then  removed  to  give  place  to  the  plate-holder. 

4.  (A'aiitical.)  a.  A  partition  made  of  canvas, 
used  in  place  of  a  wooden  bulkhead,  where  the  latter 
would  re(|uire  to  be  frei[uently  removed. 

b.  A  kind  of  curtain,  having  an  opening  covered 
by  a  flap,  placed  in  front  of  a  magazine  in  time  of 
ad  ion,  or  when  the  magazine  is  open.  The  cartridges 
in  their  passing-boxes  are  handed  through  the  open- 
ing h)v  distrit)ntion  to  the  guns. 

Screen  Bulk'head.  (Shipwrighting.)  A  bulk- 
head under  the  round-house. 

Screen'ing-ma-chine'.  {Mining.)  An  appa- 
ratus for  sifting  stamped  ores,  coals,  etc. 

Screw.   1.  {MacldiKri/.)    A  cylinder  surrounded 


by  a  spiral  ridge  or  groove,  every  part  of  which 
forms  an  ec[ual  angle  with  the  axis  of  the  cylinder, 
so  that  if  developed  on  a  plane  surface  it  would  be 
an  inclined  plane.  It  is  considered  as  one  of  the  six 
mechanical  [lOwers. 

A  careful  examination  in  Lepsius,  Champollion, 
Rosellini,  Wilkinson,  and  other  authorities,  followed 
by  a  critical  search  among  Egyptian  antiquities  in 
Dr.  Abbott's  and  other  collections  (Museunj  of  His- 
torical Society,  New  York),  has  fiiiled  to  reveal  any 
screw  in  ancient  Egypt. 

Instances  of  the  screw  in  nature  are  found  in  variou.i  orders. 

The  weapon  of  the  nant'lial  is  spiral,  though  it  may  not  t>e 
immediately  apparent  what  purpose  is  subserved 
thereby. 

Some  of  the  smaller  animals  are  furnished  with 
screws  or  gimlets,  by  which  they  penetrate  the  hard- 
est woods,  and  even  stone. 

The  vegetable  world  ha^s  its  screw-like  or  spiral  ten- 
drils, which  are  mostly  riglit-kaiuled.  The  hop,  how- 
ever, is  an  exception,  as  it  takes  the  left-handed  whirl, 
against  the  jun,  as  it  is  called. 

Screw-presses  for  clothes,  wine,  and  oil 
were  known  to  the  Romans  of  the  Empire. 
A  clothes-press,  shown  in 
the  accompanying  cut,  was 
represented  in  a  mural  paint- 
ing of  the  Chalcidium  of 
Eumacliia,  at  Pompeii.  It 
has  two  u|iright  screws  with 
levers. 

Vitruvius  and  Palladius 
mention  the  fruit-presses  for 
wine  anil  oil  (cochlea). 

Tlie  Archimedean  water- 
elevator  is  mentioned  by 
Diodorus  Siculus,  Strabo, 
and  Vitruvius.  See  Archi- 
medean SciIEW. 

The  helix  of  the  Greeks  was  a  spiral  for  draw- 
ing ships  on  shore  or  launching  them.  Appar- 
ently a  screw,  and  ascribed  to  Archimedes. 

**  And  when  there  was  great  enquiry  as  to  the  best 
method  of  launching  the  great  ship  of  Hiero  of  Syracuse 
into  the  sea.  Archimedes  the  mechanician  launched  it  by 
himself  witli  the  aid  of  a  few  persons.  For  having  pre- 
pared a  hitix  [screwj,  he  drew  this  vessel,  enormous  as  it 
was,  down  into  the  sea.  And  Archimedes  was  the  first 
person  who  ever  invented  the  helix  — MoscHlON,  v«o(fd 
in  the  '*  Deipnosophists  "  by  Athen^eus,  a.  c.  220. 

The  differential  screw  was  invented  by  John 
Hunter,  the  celebrated  surgeon.  It  is  a  com- 
bination of  screws,  so  arranged  that  the  motion 
of  the  object  to  which  the  device  is  applied  is 
eipial  to  the  difference  between  the  pitches  of 
the  screws.     See  Differkntial  Screw. 

The  endless  or  perpetual  screw  is  a  screw  with- 
out longitudinal  motion,  acting  upon  the  cogs 
of  a  wheel.     See  Woum-wheel  ;    Perpetual 
Screw. 

The  parts  of  a  screw  are  the  head,  barrel,  or  stem, 
thread,  and  point.    The  head  has  a  slit,  nick,  or  square. 
The  threads  are  convex  or  external,  concave  or  in- 
ternal. 

In  number  they  vary,  as  single,  double,  triple  ;  the 
numliers  representing  the  individual   threads,   and 
those  abovesingle  being  known  as  multiplex-threaded. 
In  pitch  ;  as  coarse,  fine. 
In  shape  ;  as  square,  angular,  round. 
In  material  ;  as  wooden,  iron,  brass,  etc. 
In  direction  ;  as  left  hand,  right  h/ind. 
In  purpose  ;  as  binding,  set,  viood,  adjusting,  at- 
tachment,   regulating,    feed,    micrometer,   projieller, 
water  (Archimedean),  endless,  differential. 

Known  by  attachments  ;  as  winged  or  thumb  screw. 
Screws  are  east,  turned,  ehnscd,  swaged,  spun,  as 
may  suit  the  purpose  or  material. 
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The  word  also  gives  names  to  devices  or  machines  ; 
as  screw-bolt^  screw-jack,  screw-plug,  screw-prcsSj  screw- 
propeller,  scrcw-tapy  etc.     See  in/ra. 

Pappus  Alexandrinus,  a  Greek  mathematician  of  the  fourth 
century,  describes  a  method  of  forming  screws  by  means  of  a 
templet  of  thin  brass  iu  the  shape  of  a  right-angled  triangle,  to 
be  wound  around  the  cylinder  which  was  to  be  cut,  tracing  the 
spiral  line  of  thread  along  the  edge  of  this  templet,  and  subse- 
quently removing  the  metal  between  the  threjids.  Directions 
are  also  given  for  setting  off  and  forming  the  teeth  of  the  cor- 
responding worm-wheel 

One  of  the  earliest  attempts  to  obtain  extreme  accuracy  in 
originatfng  screw-threads  was  by  Ramsden,  in  his  dividiug-en- 
gine,  1766.    See  D.tiding-engine. 

Great  attention  was  subsequently  devoted  to  the  subject  by 
Maudslay,  who,  on  entering  upon  his  distinguished  career  as  a 
mechanician,  found  the  screws,  which  perform  so  many  impor- 
tint  functions  in  mill  and  machine  work,  in  a  very  imperfect 
state.  In  his  efforts  to  produce  screws  with  perfectly  uniform 
t'lreads,  he  employed  various  modifications  of  the  chain  or  band 
of  steel;  the  inchned  knife,  the  inclined  plane,  and  all  othei: 
kno.vn  methods.  He  gave  the  preference  to  the  inclined  knife, 
applied  agiinst  a  cylinder  revolving  in  the  lathe,  by  means  of  a 
glide  running  upon  the  bar  of  the  lathe.  —  a  process  which,  be- 
sides being  very  rapid,  reduced  the  mechanism  to  its  utmost 
simplicity.  The  knife  was  adjusted  by  set-screws,  and  the  cor- 
rectness of  the  thread  cut  by  it  was  tested  first  upon  rods  of 
wood,  and  afterward  upon  cylinders  of  the  softer  metals,  until 
a  screw  was  produced  which  was  consid- 
ered suRiciently  accurate  to  serve  as  a 
guide-screw,  in  an  apparatus  similar  in 
principle  to  the  more  modern  screw- 
cutting  lathe. 

During  the  course  of  Maudslay's  ex- 
periment.*;, his  friend.  Mr., afterward  Sir 
J,  Barton,  succeeded  in  originating 
screws  of  equal  correctness,  by  employ- 
ing a  chain  or  flexible  band  for  travers- 
ing the  tool.  Maudslay  made  many 
improvements  in  the  system  of  taps  and 
dies,  and,  in  the  opinion  of  Holtzapffel, 
between  the  jears  1S(X)-1S1I>,  effected 
nearly  the  whole  change  from  the  old 
and  imperfect  method  to  the  modern, 
systematic,  and  exact  method  now  gen- 
erally practiced.  He  pursued  the  sub- 
ject with  more  or  less  ardor  and  at  great 
expense  until  his  death,  in  1835. 

l-'ig.  47W  represents  sections  of  va- 
rious .=ic re w- threads,  a  has  angles  of 
about  60^,  and  is  used  for  most  screws 
made  of  wood,  and  in  many  made  of 
metal  and  employed  for  uniting  metals. 

b,  a  shallow-threaded  scre.v,  having 
angles  of  nearly  90^,  used  for  the  thin 
tubes  of  telescopes. 

c,  a    deep-thre  ided     screw,    having 
.  angles  of  45',  used  iu  mathematical  and 

some  other  instruments. 

(/,  the  threads  are  truncated,  the  bet- 
ter to  enable  the  bolt  to  resist  with- 
drawal .  • 

e,  angular  thread  with  rounded  top  and  bottom,  sometimes 
called  round  thread  ;  much  used  in  engineering. 

f,  angular  thread,  truncated  at  the  bottom  ;  used  for  joinery 
work. 

g,  rounded  thread  ;  used  for  the  same  purposes. 

A,  the  lower  sides  of  the  threads  are  beveled  at  a  compara- 
tively small  angle  to  the  axis  ;  the  upper  side  is  perpendicular 
thereto,  giviug~a  firmer  hold  :  this  is  used  iu  joinery  work. 


Fig.  4705. 


Fig.  4704. 
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i,  German  screw,  for  wood  ;  the  lower  side  of  the  thread  is 
hollowed  out,  leaving  more  of  the  wood  to  support  the  screw. 

k,  square- threaded  screw;  the  space  and  thread  are  usually 
of  equal  width,  and  the  depth  is  either  equal  to  -the  width  or  a 
trifle  more. 

I  is  derived  from  the  preceding  by  the  truncation  of  its 
angles. 

wi,  the  angles  of  the  former  are  entirely  obliterated,  forming 
a  rounded  ttiread. 

A  steep-threaded  screw  is  used  for  rapid  turning ;  it  has  a 
single  shallow  groove,  which  may  be  of  angular,  square,  or  cir- 
cular section,  leaving  much  of  the  original  cylinder  remaining. 

o  to  r  are  screws  specially  adapted  to  various  specific  pur- 
poses. 

Fig.  4705  shows  a  cluster  of  screws  of  various  forms  and  sizes 
for  carriage-makers  and  carpenters.  Of  the  screws  at  the  lower 
part  of  the  cut,  abed  have  peculiar  threads  to  lejid  in  readily 
or  oppose  endways  retraction,  e  is  a  dowel-screw,  having  a 
head  at  midlength,  and  right  and  left  screws  which  draw  two 
pieces  together 

Fig.  4706  illustrates  various  forms  of  screw  bolt-heads,  tech- 
nically known  as,  — 

Fig.  4706. 
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o,  square.  f^  oval. 

6,  hexagon.  ?,  conical, 

f,  capstan.  A,  pan. 

d,  cheese.  »,  countersunk. 

e,  snap. 

Screw-bolts  are  designated  a.«,  — 
A-,  machine.  9,  coach  screw. 

I  collar.  T,  machine-screw. 

in,  cotter-bolt.  s,  wood-.screw. 

n,  carriage.  (.  double-nut. 

0,  tire.  w.  check-nut. 

j7,  set-screw.  r,  stud 

The  more  usual  forms  of  screw-thread  are  known  as,  — 
IV,  V-thread.  a',  ratchet. 

X,  English  standard.  6',  squtire. 

y.  United  States  standard.  c' ,  wood-screw  thread, 

z,  bastard. 

A  watch  contains  forty-four  screws.  Little  automatic  ma- 
chines convert  steel  wire  into  minute  screws,  pare  down  and 
nick  their  heads.  They  are  polished,  and  then  brought  to 
"  spring  temper"  by  heating,  which  leaves  them  of  a  blue 
color.  ^ 

Machines  in  a  watch-factory  will  cut  screws  with  500  threads 
to  the  inch  ;  the  finest  used  in  the  watch  have  *250.  These 
threads  are  invisible  to  the  naked  eye,  and  it  takes  144.nCK)  of 
the  screws  to  weigh  a  pound.  A  pound  of  them  is  worth  six 
pounds  of  pure  gold  Lay  one  upon  a  piece  of  white  paper,  and 
it  looks  like  a  tiny  steel  filing. 

Screws  for  the  best  compensation-balances  are  of  gold  A 
ten-<lollar  piece  will  furnish  material  for  fioO  of  them.  The  com- 
pensation-balance comes  from  the  punching-room  a  solid  piece 
of  steel  as  large  and  heavy  as  a  new  penny,  and  inclosed  in  a 
rim  of  brass. 

It  is  ground  down,  crossed  out,  and  polished  till  it  becomes 
a  slender  wneel,  —  the  outer  rim  hrn.'ss,  the  inner  wheel  and 
cro=s-bar  steel.  Through  the  double  rim  twenty-two  holes  are 
drilled  for  the  screws.  A  chuck  whirls  the  wheel  around  4.F00 
times  a  minute,  while  a  lad  makes  each  hole  by  npplying  thrre 
tiny  drills,  one  after  the  other.  Screws  of  gold  or  brass  are  then 
put  in,  and  the  balance  is  completed. 

In  France,  as  long  ago  as  1844,  soles  were  secured  to  shoes  by 
,  Bcrews. 
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Selleks's  Pkopoktions  for 


SCREW-THREADS. 
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RouRh  nut  =  one  and  one-half  diameter  of  bolt  +  ^  f,. 
Fini.shed  nut  =  one  and  one-half  diameter  of  bolt  ■{■  i/jg. 
Rough  nut  =  diameter  of  bolt. 
Finished  nut  =  diameter  of  bolt  —  ^'in. 


Rough  head  =  one  and  one-half  diameter  of  bolt  -f  i  g. 
Finished  head  =  one  ami  one-half  diameter  of  bolt  -f-  i  ,„. 
Rnuffh  head  =  one-half  dist-anre  between  parallel  aides  of  head. 
Finished  head  =  diameter  of  bolt  —  i  ,«. 


2.  (fff/drauUcs.)  The  first  screw  may  have  been 
the  water-screw  of  Archimedes,  about  236  b.  c. 

"  The  Egyptians  have  an  easy  way  to  water  the  land  by  means 
of  Ji  certain  engine  invented  by  Archimedes,  the  Syracusan, 
which,  from  its  form,  is  called  coc/Uca.''^ — Diodobos  Siculds  (60 
B.  c). 

It  13  believed  that  Archimedes  designed  the  wheel  to  be  moved 
by  the  current  of  the  Nile,  and  it  is  certainly  capable  of  being 
moved  by  a  current  of  sufficient  speed,  or  one  deflected  by  wing 
dama  to  act  upon  the  floats  of  tlie  wheel. 

Extending  through  the  inclined  shafi;  is  a  spiral  passage, 
which  may  be  compared  to  a  large  tube  wound  around  an  axis. 
The  lower  end  of  the  shaft  is  submerged,  and  the  end  of  the 
Fpiral  tube  thus  dips  up  the  water  as  the  shaft  is  revolved  by 
the  wheel, 

if  the  spirally  fl.inged  shaft  be  revolved  with  sufficient  speed, 
fic  pitc'i  may  be  very  steep,  and  yet  raise  the  water,  as  shown 
unler  tlie  heail  Pumps,  Ckntrifi'G\i,  :  but  this  is  not  the  prl- 
m^irv  idea  of  the  Archimedean  water-.«crew.  the  pitch  of  which 
|fl  slight,  and  the  water  flows  natumlly  along  the  spiral  canal  as 
the  shaft  revolves,  flowing  with  a  rapiility  proportionate  to  the 
ppeed,  pitch,  and  capnclty.  or  sectional  area.  It  is  not  forrtfi, 
as  in  the  centrifugal  pumps  of  Gynne,  Querick,aDd  others. 


These  are  the  converse  of  the  turbine-wheel ;  the  shafts  being 
rotated  by   power  to  elevate  the  water.     In   the  Archimedean 
screw,  the  water  is  lifted ;  it  is  a  question  of  pitch  and  inclina- 
tion of  the  shaft. 
Vitruvius  gives  the  proportions  substantially  as  follows  :  — 
The  central  core  ia  a  cylinder,  whose  diameter  in  inches  is 


Fig.  4707. 


Archimedenn  Seretv. 
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equal  to  its  length  in  feet.  Eight  spiral  flanges  are  carried 
aruuDd  tain  core  of  such  a  width  that  the  diameter  of  the  screw 
18  wjual  to  i  of  the  length.  The  pitch  is  equal  to  the  diameter. 
The  barrel  is  inclined,  and  had  pivots  at  the  ends,  which  turn 
in  gudgeons 

Tae.se  proportions  and  forms  have  been  variously  modified. 
For  iust-ince,  — 

1  A  pipe  has  been  twisted  around  an  axle  and  suitably  sup- 
ported in  bearings,  at  a  proper  inclination. 

2.  The  number  of  channels  has  been  multiplied,  several  dis- 
tinct p.irallel  passages  winding  around  the  central  core. 

3.  Instead  of  building  pas.sages  between  the  newel  and  the 
cylinder,  a  screw  with  one  or  more  threads  has  been  made  to 
revolve  in  a  eemiKrylindrical,  inclined  trough 

The  steeper  the  pitch  of  the  screw,  the  gre.lter  must  be  the 
inclin.ation,  as  the  channels  must  decline  from  the  plane  of  the 
horizon,  that  the  water  may,  as  the  screw  turns,  continually 
descend  in  its  course. 

3.  {Steam  Navigation.)     A  propeller  with  spiral 

wiiig.s,  and    hav- 
Fig.  4708.  ingan  a.\i.s  paral- 

lel with  the  level 
lin£  of  the  vessel. 
See  Screw-pro- 
peller. 

Transverse 
screws  have  been 
suggested  or  used 
for  maneuvering. 
4.  A  tool  work- 
ing by  means  of 
a  screw.  See 
Screw-clamp, 
etc. 

Scre'TO'-alley. 
(Shipwriijhling.)  A  passage-way  along  the  shaft  of 
a  screw-propeller,  allowing  access  for  the  men  who 
examine  and  attend  to  the  bearings. 

Screvr-blank   Feed'er.      In   the   screw-blank 

feeding  -  ap|iai'a- 


Fig.  4710. 


Btnch-Screw. 


Fig   4709. 


tus   (Fig.  4; 

the    blanks 

placed     in 

hopper  A. 


09), 
are 
the 

By 


means  of  an  an- 
I  gular  roller  ro- 
tated by  the  belt 
D  D,  a,  shaking 
motion  is  im- 
parted to  the 
hopper  and 
trough  B,  down 
which  the  blanks 
pass  one  by  one 
on  their  way  to 
the  thread-cut- 
ting dies. 

Screvr-blast 
Ma-chine'. 
(Blower.)  A 
form  of  blowing- 
engine,  in  whicli 
the  blast  is  driv- 
en  through   the 

cylinder  by  a  spiral  vane  rotating  rapidly  on  its 

axis. 

Scre^-bolt.    One  having  a  screw-thread  on  its 

shank.     See  Bolt,  Fig.  76S. 

Fig.   4710  illustrates  various  carriage 

screw-bolts. 


Serew-B^ank  Fted/r. 


Screic-EoUs. 

Screw-TTtrfaffs,  Boll-Hfads,  and  Nuts,  as  liHerminttt  and  rec- 
ommended by  Vommittte  of  Franklin  Institute  of  Philadel- 
phia, 1864. 

Numberof  Threads  per  inch.    Angle  60*. 
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Scre^y-box.  (Wood-WoTkii\g.)  A  device  for 
cutting  the  threads  on  wooden  screws.  It  is  similar 
in  construction  and  operation  to  the  screw-plate  u.sed 
for  metallic  screws,  as  is  also  the  tap  for  cutting  in- 
terior screw-threads  in  wood,     a  is  the  tap,  b  the  box. 

Scre'w-cap.  1.  A  cover  to  protect  or  conceal 
the  head  of  a  screw. 


Fig.  4711. 
a 


Fig.  4712 


5. 


H- 


Screw -Box. 

In  Fig.  4712,  the  cap  has  a 
small  screw-stem  in  its  center, 
which  is  screwed  into  the  head 
uf  the  main  screw  after  the  lat- 
ter has  been  driven  into  the 
wood. 

2.  A  cover  for  a  fruit-jar. 
Sec  Fki-it-jak,  Fig.  2131,  page  Scmv-Cap. 

920. 

Fig.  4713  is  a  machine  for  threading  srvew-caps 
of  sheet-metal.  The  sheet-metal  cap  is  placed  ui«n 
a  threaded  head  upon  the  .screw-threaded  man- 
drel. Rotary  and  advancing  motion  being  conmm- 
nicated  to  the  mandrel,   the  cap  is  brought  under 

Fig.  4713. 


a,  axle-clip. 
6,  carriage. 

c,  step. 

d,  pointed  tire. 

See  Fig  7SS,  page  322. 


e,  elliptic  head. 

/  T-headed,  or  shaft. 

g,  cone-headed  bolt. 


Machine  for  Threading  Screw- Caps. 
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Fig  4714.  the  action  of  the  screw-threaded 
roll  -  (lies  surrounding  it  and  a 
thread  formed  thereon. 

Screw-clamp.  A  elampwhieh 
acts  liy  means  of  a  serew.  Dill'er- 
ent  varieties  are  used  by  sliipwrights 
for  holding  planking  to  the  knees 
while  driving  the  treenails,  by 
house-carpenters,  harness-njakers, 
and  other  artisans.  That  shown 
(Fig.  4714)  lias  an  expanding  nut 
t^  having  pivoted  levers  l>  by  which 
Q  it  is  opened  out  to  allow  the  screw 
to  be  placed  nearly  to  its  position 
before  connnencing  to  turn  it. 

fin   Fig.   4715,  the  arm   0  has  a 
serrated  foot  b,  which  holds  firndy 
against  the  knee  while  the  plank  is 
Scrno-Clmnp.      pressed  home  by  the  screw. 

In   Fig.  4716,  the  fulcral  screw 
has  a  free  nut  and  the  clamping  screw  a  jam  nut. 
Screw-col'lar.    {(Jplics.)    The  means  of  adjust- 

Fig.  4715. 


Planking- Screw. 

ment  for  relative  distance  between  the  front  and  the 
posterior  pairs  of  an  achromatic  objective,  designed 

Fig.  4716. 


r>- 
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Hftnd-Screw  Clamp, 
to  secure  perfect  definition  with  differing  thickness 

Fig.  4718. 


Screw-Cottpling. 

Screw-coup'ling.    a.  A 
device  for  joining  Ihu  ends  of 


Scnw-Juuer. 


two  vertical  rods  or  chains  and  giving  them  any  de- 
sired degree  of  tension.  The  ends  are  secureil  to  the 
looi)s  a  a  swiveled  to  the  nuts  b  b.  The  cylindrical 
couj)ling-nut  c  hiis  a  pivoted,  weighted  arm  d,  which 
insures  its  verticality  and  serves  as  a  spanner. 

b.  A  screw-socket  for  uniting  pipes  or  rods. 

Screw  -  cut'ter.  An  imjdenient  for  cutting 
screws.  As  a  hand-tool  it  is  known  as  a  die,  and 
the  complete  device  as  stock  and  die. 

In  Fig.  4718,  the  revolvable  head  has  radial  bear- 
ing-blocks or  cutters,  which  are  adjustable  from  the 
outside.  See  also  Screw-pl.atk.  Machines  for  the 
]iurpose  are  known  as  screw-cuttimj  lathes,  screiv- 
cullinij  machines,  turret -Inihes,  etc. 

Screw-cut'ting  Chuck.  A  lathe-chuck  adapt- 
cdtocutthreads 
oiirodsorscrew- 
blanks.  In  the 
example,  the 
chuck  is  made 
in  two  parts, 
one  hinged  to 
the  other.  They 
are  held  togeth- 
er by  a  handle 
and  a  spring 
]iawl, 
Screw^-cut'- 
ting  Die.  The 
cutting  device 
in     a    ScuEW- 

PLATE,  SCREW- 

STOc  K,       or 

SCREVV-CITTTINR  MACHINE  (which  see). 

Screw-cut'ting  En'gine.  See  Slkew-cutting 
Machine. 

Screw-cut'ting  Gage.  A  device  having  angles 
by  wdiich  is  determined  the 
inclination  of  the  point  of 
the  cutting-tool,  and  also  the 
inclination  of  the  tool  when 
arranged  in  the  jjost  for  cut- 
tini;  the  thread. 

Screw-cut'ting  Lathe. 
A  machine  of  this  kind  was 
invented  by  Besson  in  France 
as  early  as  1569.  It  embraced 
a  guide  -  screw,  which  was 
caused  to  advance  the  cutting- 
tool  at  the  same  time  that  the  work  was  rotated  by 
means  of  a  series  of  cords,  pulleys,  and  weights. 
Screws  of  any  pitch  might  be  cut  by  using  ]iulleys 
of  ditfei-ent  diameters,  and  right  or  left  hand  threads 
by  cro.ssing  or  uncrossing  the  belts. 

It  was  farther  improved  by  Hindley,  a  watch- 
maker of  York,  England,  about  1741.  It  was  a 
watchmaker's  and  bench  instrument  for  many  years 
before  it  had  any  place  in  the  machine-shop. 

Fig.  4721  illustrates  Varley's  screw-cutting  apparatus,  appli- 
cable to  the  liand-lathe.  Tiie  mandrel  a  is  surroundeil  by  a 
tube  on  which  four  threads  of  different  pitch  are  cut.  The  bar 
b  carries  at  one  end  a  piece  r  filed  to  correspond  with  the  thread 
to  he  used  as  a  guide,  and  has  at  the  other  a  soc-ket,  in  which 
is  inserted  a  screw  tool  e  corresponding  to  the  thread  to  be  cut. 
The  bar  6  is  held  to  the  mandrel  and  the  \York  by  hand,  the 
piece  c  being  supported  on  the  horizontal  plate  '/  parallel  with 
the  mandrel,  and  the  tool  f  upon  the  lathe-i-est  /. 

The  gnide  f  and  .srrew-tool  are  travec^ed  siinultjineonsly  to 
the  left  by  the  screw  guide  and  when  the  tool  meets  the  shouMer 
of  the  work,  the  bar  is  withdrawn  and  shifted  to  the  right  for  a 
repetition  of  tlie  cut,  and  so  on  until  the  screw  is  coniplete. 

I'encatli  the  tool  is  a  screw  wliich  rubs  against  the  lathe-rest 
nrd  acts  as  a  stop,  serving  to  make  the  screw  either  cylindrical 
or  1  onical,  as  the  rest  is  placed  parallel  or  obliquely. 

For  the  internal  screw  the  tool  is  placed  paralh'l  *"  itli  the  bar, 
as  at  B,  and  the  check-screw  is  applied  on  the  side  toward  tho 
center,  against  a  short  bar  parallel  with  the  axis  of  the  lathe 

Devices  of  this  kiud  are  not  adapted  fur  cutting  accurate 
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Fig.  4720. 
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Screw- Cutting  Gage. 
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Fig.  4721. 


Screw- Cutting. 


ployed ;  these  are  susceptible  of  many  modifications,  three  of 
which  are  illustrated  at  C  D  E,  Fig  4T23. 

a  a  a  represent  the  wheels  upon  the  mandrel,  and  b  b  b  tho?e 
upon  the  slide-rest.  . 

The  rectangular  bracket  at  C  has  two  straight  mortises,  by 
one  of  which  it  is  bolted  to  the  bearers  of  the  lathe,  and  iu  tht 
other  it  carries  a  pair  of  wheels  pivoted  in  a  short  piece,  whii-h 
may  be  fixed  at  any  angle  or  hight  in  the  mortise,  so  that  either 
or  both  may  be  employed. 

In  D  theintermeiliate  wheel  or  wheels  are  carried  by  aradi:il 
arm,  which  has  partial  rotation  around  the  mandrel,  and  Is 
fixed  to  the  lathe-head  by  a  bolt  passed  through  the  curved 
mortise.  . 

In  £  a  similar  radial  arm  is  adjustable  around  the  axis  of  the 
slide-rest  screw  in  the  fixed  bracket      Sometunes  the  wheel  b  is 

screws  of  considerable  length  or  great  diameter.  For  these  a  lathe  '  carried  by  the  pedestal  or  arm  fixed  to  the  bed  or  headstock  ot 

is  employed,  in  which  the  traverse  of  the  tool  is  effected  by  a  long  i  the  lathe,  in  order  that  a  shaft  or  spindle  may  proceed  trom 

guile-screw  connected  with  the 

uiandrel,  which  carries  the  work  p^tr  4724. 

by  a  system  of  change-wlieels  ^ 

The  most  simple  application 

of the.'!eis8hownatv4,Fig  4722. 

The   work   is  attached   to  the 

lathe-mandrel  by  a  chuck,  to 

which   is    secured  a   wheel    a 

gearing   with   a   wheel   on  t'le 

guide-screw,  which  moffs   the 

slide-rest    c    that    carries    the 

Bcrew-cutting  tool.   T  le  wheel.-- 

n  b,  being  equal,   will    rotate 

with  equal  velocity  in  opposite 

directions,  so  that  the  screw- 
thread  cut  will  be  preci>ely  sim- 
ilar to  that  of  the  guide-screw. 

but  reversed  ;  consequeotly,  to 

produce  a  riglit-hauded  screw, 

a  left-handed  guide-screw  must 

be  emplrtyed.     To  enable  the   screw  which   moves  the  slide-  I   this  wheel,  and  be  coupled  to  the  slide-rest  screw  by  a  socket, 


Screw- Cutting  Lathe. 


rest  to  produce  either  right  or  left  hand  screws,  and  to  cut 
Fig.  4722. 


Screw- Cutting. 

threads  of  varying  pitch,  intermediate  wheels,  called  chan^^- 
wheals,  are  introduced  between  a  and  b.  Thus  one  intermediate 
wheel  between  the  two  causes  them  to  move  in  the  same  direc- 
tion, cutting  a  thread  corresponding  in  direction  to  that  of  the 
guide-screw,  while  the  introduction  of  a  second,  causing  them 
to  move  in  opposite  directions,  makes  the  tool  cut  a  reverse 
thread.  The  diameter  and  number  of  teeth  in  the  intermediate 
wheels  also  being  varieJ,  causes  a  difference  of  velocity  in  the 
rotation  of  the  guide-screw  and  mandrel,  so  that  they  do  not 

advance   with    equal 
Pig.  4723.  rapidity,      and      the 

thread  cut  may  have 
a  pitch  of  any  deter- 
minate proportion, 
either  greater  or  less 
than  that  of  the 
guirie-screw.  For  this 
purpose,  with  the  bet- 
ter class  of  lathes,  a 
large  varie  ty  of 
change-wheels  is  em- 
ploy ed,  enabling 
threads  of  any  size 
usually  occurring  iu 
practice    to    be    cut 


Screw-  Cutting 


enabling  the  rest  to  be  placed  at  any  point  of  the  bearer  for 
cutting  a  screw  on  the  end  of  a  long  rod.  or  for  cutting  a  screw 
which  exceeds  in  length  the  traverse  of  the  rest,  which  may 
then  be  performed  at  two  operations. 

In  the  larger  and  more  improved  class  of  lathes,  specially  de- 
signed for  cutting  screws,  nearly  the  entire  length  of  the  bed  i« 
used  as  a  slide-rest,  the  tool-carriage  traversing  diiectly  upon 
the  bed.  A  change-wheel  arrangement,  similar  to  F.  Fig  47i;3, 
is  frequently  adopted.  The  guide-f^crew  extends  through  the 
middle  of  the  bed,  projecting  at  one  end.  The  slide-rest  is  at- 
tached to  the  screw  by  a  clasp  nut,  so  as  to  be  detached  there- 
from and  moved  independently  when  required.  The  train  of 
wheels  is  placed  at  the  left  extremity  of  the  lathe,  and  the  in- 
termediate wheels  are  journaled  upon  a  radial  arm  which  has 
one  or  two  straight  mortises  which  receive  their  journals,  and 
two  circularly  curved  arms  which  permit  its  partial  rotation 
around  the  screw,  and  enable  it  to  be  fixed  at  any  required 
angle  by  means  of  set-screws. 

'1  he  lathe  (Fig  4724)  has  screw-cutting  and  turning  feeds,  so 
arranged  that  one  may  be  instantly  exchanged  for  the  other, 
when  both  are  in  gear  with  the  sp'indle.  The  turning  feed  is 
adjustable  to  any  speed  between  the  fastest  and  slowest.  The 
slide-rest  is  compound  ;  the  puppet-head  has  an  improved  hold- 
down,  insuring  its  center  being  in  line  with  the  axis  of  the  live 
spindle,  and  is  provided  with  a  concentric  hold-fast. 

The  lathe  (Fig.  4725)  is  adapted  for  cutting  screws,  and  also 
for  boring  cylinders,  turning  and  cutting  shafting,  and  for  mis- 
cellaneous work.  The  system  of  change-wheels  is  more  compli- 
cated than  those  described,  admitting  a  great  variety  of  relative 
graduations  of  speed  between  the  guide-screw  and  the  mandrel. 
Such  lathes  are  made  of  lengths  up  to  22  feet,  or  18  feet  between 
centers,  enabling  threads  of  nearly  that  length  to  be  cut. 

Scre-w-cut'ting  Ma-chine'.  A  niacliiiie  on 
the  principle  of  the  lathe,  the  rod  to  be  threaded 
being  suspended  between  the  head  and  tail  centei-s, 
and  bein^f  dogged  to  a  face-plate  on  the  mandrel  of 
the  former. 

The  motion  is  derived  from  a  bevel-pinion  which  engages  one 
or  the  other  of  the  bevel-wheels  to  rotate  the  feed-screws  in  one 
or  the  other  direction  ;  for  feeding  or  returning  the  slide-rest 
to  the  commencing  point;  or  for  cutting  right  or  left  banded 
screws      The  feed-screws  are  shown  a  little  within  the  ways  of 

^ ^    ^^    the  machine,  and  are  turned  by  pinions  into  which  me.^hes  the 

The  depth" and  form  «;pur-wheel  on  the  mandrel  of  the  lathe-head.  By  the  interven- 
of  the  teeth  are,  of  tion  of  suitable  gearing,  such  a  proportion  is  established  be- 
course  regulated  by  j  tween  the  rotation  of  the  rod  on  which  the  screw  is  to  be  cut, 
the  shape  of  the  cut-  '  and  the  feed-screws  themselves,  as  to  obtain  any  required  pitch 
ting-tool  of  thread  on  the  rod      The  rate  of  rotation  of  the  rod  being  as- 

In  order  to  support  sumed  as  permanent,  an  equal  rate  of  the  feed-screws  will  cut  a 
the  axes  on  whi'-h  the  thread  of  a  pitch  equal  to  that  of  the  feed-screws.  If  the  latter 
change-wheels  re-  are  rotated  at  a  slower  rate,  the  pitch  of  the  screw  will  be  less; 
volve  a  pedestal  sup-  if  the  feed-screws  are  rotated  fester  than  the  rod  under  treat- 
ported  by  the  hearers  nient.  the  pitch  of  the  screw  on  the  lathe  will  be  proportionately 
or  a  bracket  at  the  increased.  See  Bolt-cltter  ;  Rolt-tuR£HDING  Machine;  Tub- 
lathe  -  head,    is   em-  I  eet-latse  ;  Scaew-corrLNG  Lathe. 
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Screw-  Cutting  Lathe. 


General  Sir  Samuel  Bentham  made  machines  forcutting  wood- 
Bcrews  by  means  of  rotary  cutters. 

In  Royon'8  macliiue  (Fig.  4?27),  the  die-chuck  E  is  hollow, 
and  is  turned  by  the  hollow  shaft  B,  rotated  by  a  pinion  mesh- 
Fig.  4726. 


Scre'w-down  Cock.  A  cock  provided  with  a 
valve  whicli  is  screwed  down  to  its  seat  to  prevent 
tlie  How  of  liquid,  and  raised  more  or  less  to  permit 
the  passage  of  a  determinate  qnantity. 

Screwr-dOTvii  Valve.  A  valve  whose  stem  has 
a  thread  by  which  it  may  he  screwed  down  to  its 
seat. 

Screw-diiv'er.     A  tool  for  turning  screws  iu  or 


Fig.  4728. 


Fig  4729. 


Screw-Cutting  Machine. 

ing  with  the  bevel-wheel  C.  The  dies  if  iC  are  rotatable,  have 
Federal  sets  of  threads  adapted  to  screws  of  different  sizes  and 
pitch,  are  secured  within  the  chuck  by  screws  Z.,  are  caused  to 
approach  or  recede  from  each  other  by  moving  in  the  eccentric 
plots  i'  i"  upon  turning  the  ring  /,  and  are  fixed  at  the  proper 
distance  apart  by  a  movement  of  the  lever  R.  Tis  the  earri.ige 
on  which  the  screws  or  bolts  are  held  between  the  jaws  ("  ('", 
approached  by  a  right  and  left  hand  screw.  In  tapping  nuts, 
the  DUta  are  held  by  a  hollow-ended  mandrel  inserted  through 


Screw-Driver. 


Screw-Down  Cock,   out  of  their  places.      It  has  an 
end  like  a  blunt  chisel,  which  en- 
ters the  jitci-  in  the  screw-head. 

In  that  shown  (Fig.  4729),  the  handle  is  slotted  to 
receive  pivoted  blades  of  different  sizes,  which,  ex- 
cept the  one  in  use,  are  turned  hack  within  the 
slot. 

The  screw-driver  for  taking  apart  and  re-assembling 
fire-arms  is  composed  of  two  blades  of  steel,  one  of 
which  turns  on  a  pivot,  passing  through  the  otlier, 
or  it  may  have  an  additional  pivoted  arm.  The 
longer  arm  has  a  perforation  at  one  end  fitting  the 


Screiv-  Cutting  Machine. 

an  opening  in  the  chuck  E.  into  the  hollow  shaft,  while  the  tap 
is  gra.spcd  by  the  jaws  ("  t'"  of  the  carriage. 

Screw-dock.  (Hi/draulic  Engineering.)  A 
contrivance  for  lifting  a  vessel  out  of  the  water,  in 
oriler  thattlie  bottom  maybe  examined  and  cleaned. 

The  vessel  to  be  raised  by  this  apparatus  is  floated  over  a 
platform  of  wood,  sunk  to  the  depth  of  about  10  feet  below  the 
surface  of  the  water,  and  suspended  from  a  strongly  built  wooden 
framework  by  iron  screws  from  4i  to  5  inches  in  diameter.  This 
platform  has  several  shores  on  its  surface,  which  are  brought  to 
bear  equally  on  the  vessel's  bottom,  to  prevent  her  from  heeling 
over  on  being  raised  out  of  the  water.  The  platform  is  grad- 
ually raided  to  the  surface  of  the  water,  cnrrving  the  vessel 
high  and  dry,  suspended  between  the  wooden  frames. 


Hullihen^s  Screw-Forceps. 

square  of  the  "cone"  or  nipple,  for  the  purpose  of 
unscrewing  the  nipple  from  its  seat. 

Scre'wr-for'ceps.  (Surgical.)  A  dentist's  in- 
strument. Between  the  jaws  Ls  a  screw  which  is 
protruded  into  the  nerve-canal,  so  as  to  fill  it  and 
prevent  the  crushing  of  the  tooth  when  the  pressure 
of  the  jaws  comes  upon  it. 

Screiv-gear.  (^fachinfr!l.)  The  worm  and 
T-onn-irhfri,  or  endless  screw  and  pinion. 

Screw^-head  Pile.  A  feather-edged  file  for 
nicking  screw-head.';. 

Screw-head  Saw.    The  saw  for  cutting  nicks 
in  screw-heads  is  strength- 
ened by  a  back-plate  like 
a  tenon-saw. 

In       machine-made 
screws  for  carpenter's  use,  Screw-Htad  Saw. 
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And  known  as  vrood-scrcws,  the  nick  is  made  by  a 
circular  saw  of  small  diameter. 

Screv?-hook.  (Surgical.)  An  instrument  for 
withdrawing  foreign  bodies  from  the  ear  or  nostrils. 
It  has  a  shank  with  little  S-shaped  prongs  at  the 
end.  It  is  introduced  into  the  opening  and  laid 
alongside  the  object ;  being  then  slightly  rotated,  the 
hooks  become  engaged  with  the  object,  which  is  then 
withdra\vn. 

Screw^'ing-ma-chine'.  A  machine-tool  for 
cutting  screws.  See  Sckew-machine  ;  Screw- 
cutting  Lathe,  etc. 

Scre'w'ing-ta'ble.  A  kind  of  screw-stock,  used 
for  forming  the  threads  of  screw-bolts  or  wooden 
screws. 

Screw-jack.  A  li/ting-jack,  in  which  the 
power  consists  of  a  screw  rotating  in  a  nut  in  the 
body  of  the  tool.     See  J.\ck-scre\v. 

a,  screw-jack,  with  wooden  case. 

6,  screw-jack,  with  malleable  iron  case. 

c,  windlass  screw-jack,  sinfrle  purchase. 

rf,  windlass  screw-jack,  double  purchase. 

In  these,  additional  power  is  obtained  by  multiplying  gears 
interposed  between  the  lever  and  the  nut  which  turns  the  screw. 

e,  tripod-jack. 

/,  bottle-jack. 

"So  termed  from  the  form  of  the  case.  They  are  operated  by 
a  removable  lever  inserted  in  the  head. 

It  is  by  no  means  an  uncommon  thing  for  a  house  to  be  lifled 
bodily  from  its  site  and  removed  by  machinery  to  a  new  one, 
without  disturbing  the  inmates,  but  in  Chicago  the  operation 
was  extended  to  almost  the  whole  city,  in  1867  -  68  The  early 
buildings  were  generally  erected  without  any  regard  to  the  laws 

Fig.  4732. 


Fig.  4734. 
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of  drainage,  and  eventually,  as  the  city  increased  in  siw,  the 
evil  became  intolerable.  By  means  of  screws  acting  under  balks 
of  timber,  one  of  the  largest  hotels,  known  as  the  Briggs  House, 
was  raised  in  27  diys  to  a  hight  of  4  feet  2  inches  above  its  pre- 
vious level.  The  building  h.ad  a  frontage  of  180  feet,  a  depth 
of  80  feet,  weighed  22.00<"t  tons,  and  was  5  stories  high,  present- 
ing accommodation  for  4-50  guests,  none  of  whom  were  disturbed 
during  the  operation  Tremont  House,  another  hotel  of  a  simi- 
lar size,  was  also  raised  without  accident  The  .screws  employed 
were  about  2  feet  long,  2i  inches  in  diameter,  with  a  pitch  of 
half  an  inch  They  worked  in  cast-iron  sockets,  and  were 
moved  by  handspikes ;  1,450  such  screws  and  600,000  cubic 
feet  of  timber  were  used  in  nxising  the  Briggs  House.  A  similar 
plan  was  adopted  in  .Tuly,  1838,  at  Boston,  when  whole  streets 
of  houses  were  raised  in  blocks  of  6  houses  together. 

Screiw-key.    A  spanner  for  the  articles  which 
socket  upon  the  mandrel-screw. 

The  lever  of  a  screw-press.    A  form 
of  key  used  with  lock-faucets. 

Screw  -  lock.     (Locksmitliinq.) 
This  loi^k  has  various  forms,  and  is 
used  for  hand-cujfs,  fillers,  jnnnnc'cs, 
and  also  as  a  padlock.     The  essen- 
tial feature  is  an  opening  bar,  which 
is  detained   by  a  screw  when  in  a 
locked  position. 
Screw^-ma-chine'.      (ilachinery.)     A  machine 
for  making   from   bar-iron   screws  and  studs   such 
as  are  used  in  a  machine-shop.      It  is  of  the  na- 
ture of  a  bolt-machine.     The  various  sizes  of  dies 
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are  stocked  in  the  circular  head,  and  such  one 
is  presented  to  the  blank,  which  rotates  with  the 
mandrel  of  the  head-stock,  as  may  be  of  the  sizif  re- 
quired. It  has  also  a  rest  with  a  transversely  sliding 
tool-post,  whereby  a  screw 
may  be  cut  off  or  dresseil. 
The  rest  also  affords  a  bearing 
for  a  chasing-tool.  The  coun- 
tershaft is  shown  dismounted 
and  placed  upside  down  upon 
the  floor,  resting  u])on  the 
plates  of  the  hangers. 

2.  (IVood-Screws.)  A  ma- 
chine or  series  of  machines 
for  shaving,  nicking,  and 
threading  screw-blanks.  The 
blanks  are  placed  promiscu- 
ously in  a  hopper  and  sorted 
"  and  fed  therefrom  to  the  first 

of  the  series  of  machines.    The 
blank  falling  into  a  socket  or 
being  seized  by  a  forceps,  according  to  the  mode  of 
feed  adopted,  is  presented  to  the  shaving-tool,  and 

Fig.  4735. 
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then  dropped,  to  be  again  selected  and  fed  to  the 
nicking-tool,  the  process  being  repeated  to  the  threail- 
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er  ;  or  it  is  conducted  through  the  consecutive  oper- 
ations. 

Screvy-mold'iug.  1.  A  process  of  molding 
screws  in  s.uid  tor  casting.  In  Fig.  4730',  a  plain 
cylindrical  mold  is  first  made,  and  afterward  the 


Fig.  4737. 


thread  is  formed  by  screwing  a  pattern-screw  through 
the  mold. 

2.  A  process  of  making  sheet-metal  screws  for  col- 
lars or  caps  by  pressure  upon  a  former.    See  ScKEW- 

CAP. 

Screw-pile.  A  pile  having  a  .screw-thread  at  its 
lower  end  to  enable  it  more  readily  to  penetrate 
hard  ground  and  to  hold  it  (irmly  in  position. 

Screw-piles  of  small  diameter  are  usually  made  of 
wrought-iron  and  solid  ;  those  of  larger  size  are  fre- 
quently hollow  and  made  of  cast-iron. 

They  were  invented  by  Mitchell,  in  England,  and 
are  principally  employed  as  foundations  for  light- 
liouses,  for  beacons,  and  for  mooring  buoys. 

They  were  used  in  the  foundations  of  the  Maplin 
Sand  Lighthouse  at  the  mouth  of  the  Thames,  and 
the  Fleetwood  Lighthouse,  at  Fleetwood,  in  Lanca- 
shire, botli  erected  A.  D.  1840. 

a  a  a,  mooring-pile, 

6  6,  mode  of  sinking  the  piles  into  position. 

c  c,  piles  for  signal,  mile,  or  telegrapli  posts. 


Mitchell'^  Screw-Pile, 

ft  ff,  piles  for  tethering  animals,  or,  on  a  larger  scale,  for  at- 
taching guvs  or  crnb  moorings. 

Fig.  473.S  is  a  viuw  of  the  screw-pile  lighthouse  on  Thimble 
Shoal,  near  the  entrance  to  Hampton  Roads.  This  was  de- 
signed by  JIajor  Peter  C.  Hains,  to  replace  the  light-vessel  on 
Willoughby  Spit  The  shoal  is  of  firm,  hard,  compact  sand,  and 
the  time  employed  in  fixing  the  piles  was  rather  less  than  two 
months.     The  light  is  of  the  fourth  order. 

A  mooring-pile  3  feet  6  inches  in  diameter  gives  a  resisting 
surface  equal  to  30  square  feet,  double  that  of  a  large  anchor. 


Fig.  4738. 
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Screw-Pile  Lighthouse,  Thimble  Shoal,  Hotnptnn  Eoads,  Virginia. 


Thev  nre  nUn  more  dpeplv  imbedded  thnn  the  Utter,  and  thn« 
ax^quire  additional  rp^istanco.  Thev  are  screwed  into  ttir  irmnnd 
by  vertical  rods,  and  a  lever  above  operated  by  men  on  barees. 
A  chain  or  buoy  is  attached  to  it. 


Tbe  shfifts  of  the  east  iron  screw-piles  nsed  in  the  piers  of 
bridgres  in  the  Ea.st  Indies  were  c\  linders  1  inch  tliirk,  3()  inches 
in  external  diameter,  and  in  lengths  of  9  feet.  They  were  con- 
nected by  internal  aanges  and  bolts.    The  lowest  section  formed 
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the  screw  of  the  pile,  having  a  thread  54  inches  in  diameter.  I 
The  cylinders  were  cTentuallv  filled  with  concrete.  | 

These  piles  were  screwed  into  the  ground  by  means  of  4  levers,  j 
each  40  feet  long,  and  having  8  bullocks  joked  to  it.  They  j 
penetrated  from  20  to  45  feet. 

Screw-plate.     A  steel  plate  having  a  series  of  ; 
hollas  of  varying  sizes,  with  worms  and  notches  for 
cutting  threads. 

It  is  usual  to  bore  a  smaller  hole  on  each  side  of  that  in 
which  the  screw  is  cut,  and  connect  them  with  the  latter  by  a 
slit,  forming  angular  cut  ting -edges,  which  remove  the  metal,  as 
shown  at  a  6  c,  Fig.  4739.  The  wire  i.«  commonly  held  by  a 
hand-vi:e  in  the  left  hand,  and  the  plate  operated  with  the 
right  hand,  several  holes,  of  gradually  diminishing  diameter, 

Fis.  4739. 
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bein?  emploved  to  produce  the  desired  thread.  In  some  cases, 
for  very  short  and  small  thread?  the  holes  are  merely  threaded, 
and  not  notched,  as  shown  at  rf.  f  is  a  folding  device  formerly 
emp-ovel  for  cutting  screw-thread^  ;  the  larger  holes  are  near 
the  joint,  so  to  allow  greater  holding  power. 

For  screws  exceeding  i  ,«  iuch  diameter,  it  is  customary  to  use 
a  die-stock  with  movable  dies  ;  several  arrangements  have  been 
adopted  in  these  for  holding  and  adjusting  the  dies ;  in/  the 
edges  of  the  dies  have  triangular 
notche=  .«liding  on  corresponding 
ribs  In  the  opening  of  the  stock, 
and  are  held  by  one  of  the  han- 
dles when  scre-ved  in.    The  lower 
figure  has  a  pin  on  eich   side, 
which  in  one  position  fiLsa  semi- 
cylindrical  groove  in  the  die,  so 
as  to  hold  it ;  when  rotated  half 
round,  it  presents  a  plain  side  to 
the  die,  permitting  its  removal. 

Screw-post.  ( Sh  ip- 
wrijkliiig.)  The  inner 
stern-post,  or  that  through 
which  the  shaft  of  the 
screw-propeller  passes. 

Screvr-press.  A  press  whose  platen  is  operated 
by  a  screw,  in  contradistinction  to  one  which  is 
worked  by  a  toggie,  as  in  the  Stanhope  printing- 
press  ;  by  a  wedge,  as  in  some  fonns  of  oil-presses  ; 
by  hydraulic  pressure,  as  in  the  flaxseed- press  ;  by 
a  lever,  as  in  the  primitive  form  of  cheese-press.  See 
Fig.  1263. 

The  screw-press  was  used  for  coining  in  the  reign 
of  Henry  II.  of  France,  being  introduced  by  Brucher. 
It  was  linally  established  in  the  French  uiint,  1645. 

1.  Screw-presses  are  vertical  or  horizontal ;  the 
screw  above  or  beneath  the  platen,  which  is  usually 
calletl  a  follower  in  this  class  of  machinery.  An 
understanding  of  the  matter  will  be  as  readily  at- 
tained by  a  few  examples  as  by  a  labored  description. 

a.  The  old  screw-press  of  the  plantation  or  farm 
\\.vX  a  vertical  screw  in  the  upper  cross  member  of  the 
fnini'',  and  a  follower  which  rose  or  fell,  according  to 
the  direction  of  motion  of  the  sweep  which  rotated  it. 

b.  In  another  form,  the  screw  came  up  from  below 


and  left  the  top  of  the  box  more  clear  for  charging. 
In  the  illustration  shown,  the  screws  G  C  are  in  du- 
plicate and  are  actuated  by  the  same  gearing. 

In  Fig  4740,  the  follower  D  is  attached  to  the  smaller  screw, 
which  works  axially  in  the  socket- thre;id  of  the  larger  screw. 
The  latter  passes  through  the  nut  in  the  slidiog-framc.  and  is 
stepped  in  a  metallic  block.  The  revolution  of  the  lever  causes 
the  hollow  screw  c'  c'  to  rotate  in  the  lower  bar  of  the  frame, 
and  thus  lower  or  raise  the  box,  according  to  the  direction  in 


Fig.  4740. 


Screw-Pre^s. 


which  the  lever  is  moved.  The  threaded  stem  c  at  the  same 
time  rotates  in  the  sleeve-screw  c',  and  raises  or  lowers  the  fol- 
lower D.  Thus  the  foUow-block  and  the  press-box  move  fimul- 
taneously  and  in  opposite  directions.  See  Balisg-peess  ;  Coin- 
ing-press, etc. 

e.  Horizontal  screw.  In  the  example,  the  follower  can  be 
operated  by  a  slow  or  by  a  quick  motion.  The  slow  motion 
arises  from  a  hollow  screw-spindle  F  which  screws  into  a  worm- 
wheel  G  gearing  with  a  worm.  A  rod  E  passing  through  said 
screw-spiodle  and  connected  with  it  by  a  key  unites  it  with  the 
follower.  The  extreme  end  of  the  rod  forms  a  toothed  rack 
which  gears  in  a  pinion  rf :  and  if  the  key  which  unites  said  rod 
with  the  screw-spindle  is  withdrawn,  the  pinion  and  rack  form 
the  quick  motion  for  the  follower,  which  can  be  u^ed  inde- 
pendently of  the  slow  motion. 


Fig.  4741. 


Jiorizonlal  Srreic-Press, 

The  press  has  a  slow,  powerful  motion  when  compacting  the 
bale  :  a  quick  retraction  to  free  the  bale  and  to  open  the  cham- 
ber for  another  charge. 

Fig.  4742. 


Screw  and  ToggU  Press. 
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d  Screw  and  toggle.  Tho  involution  of  the  right  and  left 
kaud  screw  drawa  together  the  heads  J  and  expands  the  togglea 
K,  forcing  tuo  followers  toward  the  platens  of  the  press. 

e.  hereto  and  lever.  The  lever  id  fconuected  to  the  follower  at 
ODe  end,  and  has  u  cylindrical  nut  ut  the  uther,  which  rocks  in 
l>eariQgs  ut  the  other  end  of  the  lever,  and  is  eug  iged  hy  a  bcreff 


4743. 


Screw  and  Liver  Press. 


which  is  stepped  in  the  frame.  The  mule  U  hitched  to  the  end 
of  the  sweep,  and  aa  he  walks  around,  tiie  out  /climbs  (or  uinks) 
on  the  screw  H,  tipping  the  lever  A  and  depressing  or  raising 
the  follower  Jin  the  box. 

/.  The  rotating  prtss.  As  the  box  rotates,  the  vertical  screw 
feed^  through  its  nut  and  depresses  the  follower.  Kotation  in 
the  other  direction  raises  the  follower. 


Boohbindfr' s  Screw-Press. 


Rotary  Screw- Press. 


Chollet-Champion's  screw-press  (French)  has  three  arbors  to 
which  the  crank  can  be  applied,  each  producing  a  different 
Telocity  of  movement  in  the  platen.  The  upper  two  of  these 
are  the  axles  of  pinions  which  can  be  thrown  into  gear  with  a 

Fig.  4745. 


Chollet-Championys  Screw-Press. 


larger  wheel  c  below  them  ;  the  third  is  the  axle  of  this  larger 
and  lowfr  wheel  itself.  Upon  the  same  arbor  with  this  wheel 
is  a  bevel-piuiou  which  engages  a  large  hori^outal  wheel  /  cor- 
respondingly geared.  The  vertical  arbor  of  thin  horizontal 
wheel  carries  a  pinion  which  acts  on  an  internal  geuriug  in  the 
last  wheel  d  of  the  series,  which  is  the  nut  applying  the  pOMcr 
to  the  platen.  The  base  of  the  construction  larrying  this  ^\s- 
teni  of  gearing  is  firmly  secured  to  the  platen,  and  the  whole 
apparatus  rises  and  falls  \Yith  the  movements  of  the  press. 

The  smallest  of  the  pinions  to  which  the  crank  can  be  di- 
rectly applied  has  9  teeth,  and  the  larger  one  15.  The  wheel  c 
into  which  these  pinions  gear  has  45  teeth.  The  bevel-pinion 
has  10  teeth,  and  tiie  bevel-wheel  which  it  actuate342  tietli.  Tho 
pinion  on  the  vertical  axis  of  this  whtel  has  again  10  teeth,  and 
the  internal  gearing  65  teeth.  The  length  ol  the  crank  is  13 
inches,  the  diameter  of  the  screw  4  inches,  and  the  distance 
between  the  threads  about  an  inch. 

The  force  is  applied  first  directly  to  the  large  upper  wheel  d  \ 
then  by  placing  the  crank  on  the  ajiis  of  the  lower  vertical 
wheel  c,  which,  by  the  conical 

gearing  and  the  gearing  of  the  Fig.  4746. 

internal  pinion  and  the  wheel 
(/,  gives  one  turn  to  the  nut  of 
the  press  for  27  turns  of  the 
crank.  For  a  greater  power, 
the  crank  is  placed,  as  seen  in 
the  cut,  on  the  axis  of  the  15- 
tooth  pinion,  «hich  gives  one 
turn  of  the  nut  to  81  of  the 
crank.  As  the  last  resort,  the 
crank  is  transferred  to  the  axis 
«i  of  theU-tooth  pinion,  which 
gives  one  turn  of  the  nut  to 
l'SG\  of  the  crank.  A  pressure  C 
of  3'2  pounds  on  the  9-tooth 
pinion  is  equal  to  50  tons  on 
the  surface  of  the  body  compressed. 

2.  A  small  stitching-press  employed  in  attaching  the  head- 
bands, etc.,  to  books.  It  consists  of  two  plain  jaws,  through 
which  guide-pins  pass  near  each  end  ;  their  distance  apart  is 
adjusted  by  means  of  a  central  screw  See  also  Fly-prls»  ; 
iCoiNlNG,  etc. 


Scre^w-pro-pel'ler.  A  spiral  blade  on  an  axis 
parallel  with  the  keel  of  the  vessel,  and  revolving 
beneath  tlie  surface  of  the  water,  usually  at  the  stern 
of  t!ie  vessel. 

Screws  have  been  used  at  bow  and  stern  ;  at  mid- 
ships, over  the  keel,  or  alongside  ;  twin  screws  at 
each  side  of  the  dead-wood  at  the  stern. 

In  the  early  ajiplications  of  the  screw  as  a  jiro- 
peller  it  consisted  of  a  spiial  blade,  whiuh  made  one 
convolution  around  its  stem.  Then  two  half-con- 
volutions of  a  double-threaded  screw  were  used. 
Since  that  time  the  tendency  has  been  to  reduce  the 
length  of  the  spiral. 

We  find  notices  of  the  suggested  or  experimental 
fZ-^  "se  of  the  screw-propeller  by  Hooke,  1680  ;  Duqvu-t, 
'-»  1727  ;  Pancton,  1768  ;  Watt,  1780  ;  Seguin,  1792  ; 
Fulton,  1794  ;   Cartwright,  1798  ;  Shorter,  1802. 

The  idea  of  propelling  vessels  by  a  screw  in  lieu 
of  oars  is  mentioned  in  the  '*  Machines  et  Inventions 
approuvees  par  TAcademie  Royale  des  Sciences  de- 
puis  1727  jusqu'a  1731." 

Franklin  suggested  the  same  thing. 

Lyttleton's  English  patent,  in  1794,  for  an 
"aquatic  propeller  "  consisted  of  a  screw  of  one,  two, 
or  more  threads  wrapped  around  a  cylinder,  and  re- 
volving in  a  frame  placed  at  the  head,  stern,  or  side 
of  a  vessel. 

The  credit  of  the  first  application  of  the  screw-pro- 
peller for  marine  propulsion  is  undoubtedly  due  to 
Colonel  John  Stevens,  of  Hoboken,  N.  J.  In  1804,  he 
constructed  a  boat  with  twin  screws,  which  ^'attained 
a  very  considerable  speed."  The  machinery  of  this 
boat  {ii,  Fig.  47-17),  which  was  50  feet  in  length,  is 
still  preserved  in  the  Stevens  Institute  of  Tech- 
nology at  Hoboken.     The  boat  itself  is  shown  at  b. 

In  1844,  this  machinery  was  placed  in  a  vessel 
modeled  on  the  lines  of  the  fir.st  boat,  wliich,  in  the 
presence  of  a  committee  of  the  American  Institute, 
it  propelled  at  the  rate  of  8  miles  an  hour. 

In  1806,  he  built  a  second  and  larger  boat  called 
the  "Fhcenix,"  with  which  he  made  a  successful  trip 
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ton,"  was  built  by  the  Lairds  of  Birkenhead,  and 
launched  July  7,  1838.  This  vessel  was  built  for 
Captain  Stockton,  of  the  United  States  Navy.  She 
crossed  to  the  United  States  in  1839,  and  was  pur- 
chased by  the  Delaware  and  Raritan  Canal  Com- 
pany. Captain  Ericsson  subsequently  built  tlie 
propeller  "Enterprize."     He  was  the  hrst  to  couple 


Fig.  4748 


Stevens's  Propeller,  1804. 

to  Albany  in  August,  1807,  but  a  few  days  after  that 
of  Fulton,  in  the  "Clermont."  This,  in  which  a 
single  screw  was  employed,  is  shown  at  c. 

Stevens  navigated  his  proi)eller  by  sea  to  the  Dela- 
ware, as  Chancellor  Livingston  had  obtained  a  pat- 
ent for  the  navigation  of  the  Hudson  by  steam.  See 
Pkopeller. 

F.  P.  Smith,  a  farmer,  of  Romney,  England,  made 
a  model  boat  in  1834,  in  which  was  a  stern  screw- 
propeller  driven  by  a  spring.  Smith's  patent  was 
granted  May  31,  1836.  Though  his  claims  were 
more  extensive,  the  actual  novelty  of  his  invention 
seems  to  have  been  placing  the  screw  in  an  open 
space  in  the  dead-wood  (see  Fig.  3973).  He  con- 
structed a  boat  of  10  tons  burden,  with  an  engine  of 
6  horse-power,  which  was  tried  on  the  Paddington 
Canal,  the  river  Thames,  and,  the  next  year,  along 
the  coast. 

The  "Archimedes"  was  constructed  by  the  help 
of  the  Messrs.  Rennie,  in  1838.  She  was  155  feet 
long,  237  tons  burden,  90  horse-power.  The  screws 
were  5  and  7  feet  in  diameter,  the  lengths  7  J  and  8 
feet. 

In  1842,  the  "  Rattler  "  was  built,  to  determine 
the  best  proportions  of  the  screw,  and  the  "  Alecto" 
was  built  on  the  same  lines,  and  with  paddle-wheels, 
to  compare  the  modes  of  propulsion.  The  propeller 
was  preferred,  and  soon  had  an  important  place  in 
the  British  navy. 

Captain  John  Ericsson's  English  patent  is  dated 
July  13,  1836,  for  a  propeller  containing  several 
blades  or  segments  of  a  screw,  the  twist  of  which 
was  determined  in  accordance  with  the  principle  now 
usually  adopted.  His  propeller,  the  "  Francis  B. 
Ogden,"  was  tried  in  April,  1837,  and  in  May  of 
that  year  was  used  in  towing  an  American  packet, 
the  ship  "  Toi'onto,"  of  700  tons  burden,  to  sea  ;  4J 
knots  an  hour  against  wind  and  tide. 

Ericsson's  second  vessel,  the  "  Robert  F.  Stock- 
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the  engine  directly  to  the  propeller-shaft.  "  It  will 
thus  be  seen  that  Captain  Ericsson  accomplished  for 
the  screw-propeller  in  America  and  in  England  what 
Fulton  did  for  the  paddle-wheel  in  the  former  and 
Bell  in  the  latter  country,  namely,  its  practical  in- 
troduction." —  WOODCROFT. 

Several  years  before  screw-propulsion  had  assumed 
any  commercial  importance  in  England,  the  carrying- 
trade  on  our  lakes  was,  to  a  great  extent,  conducted 
by  screw-vessels.     Already,  in  1843,  the  Ericsson 
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line  of  screw -steamers  was  iu  full  operation  between 

Philadelphia  and   Haltimore,   running  through  the 
Delaware  and  Chesaiieako  Canal. 

Keiinie  proposed  to  make  the  screw  spiral  instead 
of  helical  ;  the  form  being  generated  by  winding  an 
inclined  plane  around  a  cone  or  spire.  This  pro- 
peller had  two  blades  on  a  cylindrical  hub,  and 
strikingly  resembled  a  shark's  tail  {a,  Fig.  4748). 

b  shows  Hancock's  two-bladed  screw.  The  blades 
are  removable. 

Bourne  prefers  three-bladed  screws,  and  gives  the  following 
data :  — 

The  area  of  the  circle  described  by  the  extremities  of  the 
blade.<  should  have  one  squire  foot  for  every  2.^ 
equire  feet  in  the  area  of  the  immersed  midship- 
RectioQ.      The  pitch  of  the  screw  should  be  equal 
to  or  a  little  exceeJins  the  diameter,  and  should  _ 

have  about  *  gof  a  convolution.  The  pitch  should 
increase  gradually  toward  the  leading  end  of  the 
screw,  and  the  pitch  of  the  center  be  10  per  rent 
le-i'i  t.ian  the  circumference.  The  blades  should 
b»^  inclined  backward  a  little  instead  of  being  per- 
pendicular to  the  shaft,  so  as  to  produce  a  ten- 
dency in  the  water  which  they  drive  backward  to 
converge  to  a  point.  It  is  assumed  that  this  con- 
vergL'ut  tendency  may  balance  the  divergent  ten- 
dency ilue  to  the  centrifugal  force  attending  the 
revolution  ;  so  that  the  two  forces  being  in  equi- 
librium wiU  cauiie  the  water  to  be  projected  back- 
ward from  the  screw  in  a  cylindrical  column. 

As  the  screw  revolves  and  thrusts  backward 
against  the  water,  the  forward  end  of  the  screw- 
shaft  impinges  forcibly  against  a  bearinj;,  and 
thereby  impels  the  ve.-isel.  Thi^  pressure  is  very 
Severe,  as  may  be  readily  imagined,  when  it  is  con- 
nidered  that  the  forward  pressure  is  driving  the 
vessel  through  the  water.  One  device  for  receiving 
this  forward  thrust  is  a  number  of  collars  or 
disks  placed  at  the  end  of  the  shaft  and  resting  in 
a  cistern  of  oil,  which  is  firmly  supported  in  the  bed-plate  of  the 
engine,  or  some  other  place  sufficiently  strong.  Between  the 
end  of  the  cistern  and  the  sh  ift  the  disks  are  interposed,  and 
are  free  to  revolve  by  the  frictional  pressure  of  the  screw-shaft. 
If  the  end  of  the  shaft  press  with  such  violence  against  the  disk 
as  to  become  hot  in  revolving  against  it,  and  engender  such 
friction  as  to  carry  the  disk  along  with  it,  then  the  first  disk 
revolves  ag;Linst  the  second,  and  the  surfaces  previously  en- 
gage.!, no  longer  rubbing  against  each  other,  have  time  to  cool, 
and  resume  their  efficiency. 

The  screw  is  sometimes  suspended  on  a  short  shaft,  carried 
by  a  metallic  frame  having  a  rack  on  one  side,  which  is  engaged 
by  endless  screws  for  the  purpose  of  liftmg  the  screw  for  ex- 
amination or  repairs.     See  also  Fig.  4751. 

Maud>lay's  feathering-screw  is  so  arranged  that  the  blades, 
whenever  the  vessel  is  put  under  canviis  and  the  screw  not  re- 
quired, should  be  placed  in  a  direction  parallel  with  the  line  of 
the  keel,  and  form,  as  it  were,  a  portion  of  the  dead-wood,  as 
they  cause  considerable  obstruction,  if  they  are  allowed  to  re- 
main fixed  in  thL'ir  position,  even  though  they  be  disconnected 
from  the  engine  and  allowed  to  revolve.  In  auxiliary  sailing- 
vessels  not  titted  with  a  trunk  or  screw-well  for  raising  the  screw 
out  of  the  water,  tliis  is  particularly  valuable. 

c  and  d  are  modern  forms  of  screw-propellers,  having  respec- 
tively three  and  four  blades. 

The  number  of  blides  of  a  screw  should  depend  on  the  area 
of  propelling  surface  in  proportion  to  the  length  of  screw  on 
the  line  of  the  keel.  The  width  of  blades  is  reduced  in  pro- 
portion to  their  number. 

The  pitckoi  a  screw  is  the  distance  it  should  advance  in  an 
axial  line  by  one  complete  revolution,  provided  no  force  be  lost, 
:us  would  be  t.ie  case  in  an  unyielding  medium.  The  rate  is 
the  nctuid  advance,  and  the  difference  or  loss   is  called   the 

The  slip  varies  with  the  angle  of  the  propeller,  its  velocity, 
and  depth  of  immersion.  The  coarser  the  pitch,  the  greater 
the  slip 

The  friction  of  a  screw  depends  on  its  velocity  and  the  smooth- 
ne.ss  of  finish  of  the  material  of  which  it  is  composed. 

Tne  vibration  depends  on  the  form  and  uniformity  of  resist- 
ance 

The  thrust  of  the  screw  is  the  force  exerted  on  its  shaft  to  pro- 
pel the  vessel.  This  thrust  is  generally  taken  up  by  friction- 
collars  on  the  screw-shaft. 

The  pitch  of  a  two-bladed  screw  should  in  general  equal  IJ 
diameters;  a  three-bladed  screw,  li  diameters;  a  four-bladed 
screw,  1  di.imeter. 

The  actual  force  exerted  by  a  screw  depends,  to  some  extent, 
on  its  depth  of  immersion.  The  indinaiion  of  the  screw  should 
be  such  as  to  overcome  the  tendency  of  the  body  of  water  acted 
upon  to  rise  to  the  surface. 

Experiments  h  ive  indicated  that  paddle-wheels  give  the  best 
result  when  the  vessel  is  lightly  immersed,  and  the  screw  when 
deeply  immersed. 


Experiments  made  by  the  British  navy  tend  to  prove  that 
the  best  results  are  obtained  when  the  screw  is  entirely  free 
from  back-JJow  or  '/ea^/-water ;  also  that  a  screw  inclosed  in  a 
pipe  or  box  open  at  the  ends  has  much  less  eBective  force  than 
when  it  is  not  so  inclosed. 

Many  and  various  devices  have  been  patented  in  this  country 
and  in  Europe,  intended  to  overcome  the  loss  from  slip  and  from 
friction.  Among  these  may  be  mentioned  the  duplex  or  reverse 
screw,  having  an  inside  shaft  and  aujciliary  screw  back  of  the 
one  on  the  main  shaft,  the  two  screws  moving  in  opposite  direc- 
tions. For  some  other  modifications  of  the  screw,  see  Pro- 
peller. 

Fig.  4749  illustrates  a  new  arrangement  in  use  on  the  steam- 
ship "Britannic,"  of  the  White  ^^tar  line,  enabling  the  pro- 
peller to  be  raised  or  lowered,  and  still  be  in  a  position  to  re- 
ceive motion  from  the  shaft.     The  shaft  is  in  two  parts  a  b. 


Fig.  4749. 


Propeller  of  "  Britannic  "  (  White  Star  Line). 


coupled  at  c  by  a  universal  joint ;  and  the  upward  or  downward 
movement  of  the  propeller  is  effected  by  a  pinion  gearing  in  the 
nick  d  jointed  to  the  rear  part  of  the  shaft.  Water  is  prevented 
from  entering  the  ship  by  a  device  consisting  of  a  disk  e  through 
which  the  shaft  passes  pivoted  within  a  second  disk/,  which  in 
turn  is  pivoted  within  a  casing  forming  part  of  the  shaft-well, 
the  joints  being  suitably  packed.  When  the  rear  portion  of 
the  shaft  is  raised  or  lowered,  it  and  the  disk  e  turn  on  the  uni- 
versal joint  as  a  center,  causing  the  disk/"  to  rotate  on  its  axis 
and  around  the  disk  e  until  the  propeller  assumes  the  desired 
position. 

Mr  R.  GriflBths,  of  I/Ondon,  well  known  in  connection  with 
propellers,  has  recently  proposed  to  employ  a  screw  placed 
within  a  tunnel  both  at  the  bow  and  stern  ;  from  trials  with 
models  he  concludes  that  an  increase  of  nearly  50  per  cent  in 
speed  can  be  gained  with  the  same  power. 

A  small  boat  employed  at  Burlington,  Iowa,  for  crossing  the 
Mississippi,  50  feet  long,  7  feet  beam,  drawing  30  inches  aft  and 
1  foot  forward,  and  propelled  by  a  4-foot  propeller,  attains  a 
speed  of  10  to  12  miles  up  stream,  and  15  miles  down  stream. 
She  has  a  locomotive  boiler  11  feet  long,  with  fire-box  2A  X  SJ 
feet,  and  27  !^-inch  flues,  7  feet  long.  The  two  engine-cylinders 
are  direct-acting  and  vertical,  of  5  inches  bore  and  13  inches 
stroke,  and  are  fitted  with  circular  slide-valves.  The  usual 
amount  of  steam  carried  is  80  pounds  ;  number  of  revolutions, 
133  per  minute. 

Screw-pro-peller  Gov'em-or.  {Sieam-en- 
gine.)  One  in  wliicli  the  action  of  a  .screw-propeller 
device,  working  in  a  resisting  fluid,  is  employed  to 
regulate  the  throttle-valve.  In  Huntoon's  (Fig. 
4750),  the  pulley-shaft  a,  driven  by  belt  connection 
with  the  engine,  carries  a  gear-wheel  b  meshing  with 
a  long  pinion  on  the  shaft  of  a  screw  c,  inclosed  in  a 
tight  box  tilled  with  oil  or  water,  and  causing  its 
rotation.  The  apparatus  is  so  adjusted  that  when 
the  engine  is  workiiig  at  its  normal  speed,  the  lever 
d  just  balances  the  tendency  of  the  propeller-shaft  to 
move  forwai-d  under  the  inlluence  of  the  screw,  and 
no  movement  of  the  valve  e  takes  place  ;  should  the 
speed  diminish,  the  weight  overcomes  the  resistance 
of  the  screw,  and  the  valve  is  opened  ;  if  the  speed 
exceeds  the  regulated  amount,  the  forward  move- 
ment of  the  propeller-shaft,  acting  again.st  the  arm 
d\  causes  the  weight  to  rise,  partially  closing  the 
throttle. 

Screw-pro-pel'ler  Steam-en'gine.  A  direct- 
action  steam-engine,  specifically  adapted  for  the  ro- 
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Fig.  4750. 


Huntoon^s  Serew-Propelkr  Governor, 

tation  of  the  screw-propeller  shaft.  The  form  of 
engine  most  commonly  used  for  this  purpose  is  the 
OsCILLATIXG-CYLIXDER  ENGINE  (which  see). 

Maudslay's  direct-action  screw-propeller  steam- 
engine  was  especially  designed  for  dispensing  with 
the  multiplying-wheels,  or  chains  and  drums,  be- 
tween the  engine-crank  and  the  shaft  of  the  screw- 
propeller,  in  order  to  give  the  latter  sufficient  speed. 

The  engines  are  ranged  side  by  side  in  a  line  coincident  with 
the  line  of  the  propeller-sliaft,  and  immediately  over  the  engine- 
shaft,  which  is  concentric  with  the  propeller-'^haft,  and  is  con- 
nected thereto  by  a  coupling,  by  which  the  machinery  and 
screw-shaft  may  be  disconnected  when  the  vessel  is  to  be  driven 
by  sails  alone. 

Fig.  4751. 


The  engines  have  a  short  stroke,  a  is  the  cylinder,  sup- 
ported on  the  upper  part  of  the  condenser  6  and  on  a  projecting 
flange  on  the  air-pump  c.  The  engiue-crank  is  beneath  the 
cylinder,  and  to  it  is  connected  one  of  the  cranks  d  of  the  shaft. 
The  crank  is  driven  by  a  connecting-rod  from  the  cross-head 
above  the  piston-rod  and  piston  e.  The  slide-valve  is  cylindri- 
cal, and  has  an  oscillating  motion,  the  peripheral  depres.«ion 
forming  a  port  by  which  the  ends  of  the  cylinder  are  alternately 
connected  to  the  condenser  6.  while  the  internal  ports  of  the 
valve  form  the  induction  steam-passage  leading  the  live  steam 
of  the  boiler  to  the  alternate  ends  of  the  cylinder. 

The  foot  of  the  air-pump  is  inserted  in  a  flat  prolongation  of 
the  condenser  ;  and  the  foot-valve  /  is  at  the  bottom  of  the 
pump.  The  delivery-valves  in  the  pump  are  composed  of  an- 
nular plates,  which  rise  and  fall  vertically  between  guides,  and 
admit  of  the  escape  of  air  and  water  around  the  periphery  and 
at  the  central  aperture.  The  upper  portion  §  of  the  air-pump 
lorms  the  hot-well  from  which  the  supply  for  the  boilers  is 
drawn  by  the  feed-pump,  and  the  surplus  passes  off  by  the 
waste-water  pipe.  The  air-pump  is  worked  from  the  parallel 
motion, consisting  of  the  working-beam  A,  connecting-rod  i,and 
other  associated  parts,  as  seen  in  the  figure. 

Scre'vir-punch.    A  punching  device  operated  by 
a  screw.    In  that  shown,  two 
screws  C  D  are  used  for  for-  Fig.  4762. 

cing  the  punch,  one  screwing 
into  the  first  with  a  finer 
thread,  so  that  when  the 
larger  or  outer  screw  is 
turned,  the  inner  one,  being 
held  from  turning  by  a 
squareshaukpassingthrougli  C$  i«,  ^ 
a  stjuare  hole  in  the  stock,  '^ 
screws  into  it,  and  therefore 
e.ferts  a  slow  and  powerful 
downward  movement.     See 

also  PnNCHING-BE.\R. 

Screwr-rud'der.  An  ap- 
plication of  the  screw  to 
purposes  of  steering,  instead 
of  a  rudder.  Tlie  direction 
of  its  axis  is  changed,  to  give 
the  required  direction  to  the 
vessel,  and  its  efficiency  does  Scrrw-PuncJi. 

not  depend  upon  the  motion 

of  the  vessel,  as  with  a  rudder,  and  the  vessel  may 
be  turned  on  itself  even  when  not  under  way. 

Screw-spike.  A  round  spike  having  a  shallow 
screw-thread  cut  on  a  portion  of  its  stem.  It  is 
driven  partly  home  and  screwed  the  remaining  dis- 
tance.    See  Spike. 

Scre^-steara'er.  One  propelled  by  a  screw, 
in  contradistinction  to  a  paddle-wheel  steamer. 

Screw-steer'ing  Gear.  A  screw  on  the  axis 
ofthesteering- 
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wheel  may  be 
matle  to  act 
upon  the  nid- 
der-head 
through  the  in- 
tervention of 
nuts,  or  nuts 
and  rods. 
M 'Williams's 
gear  (English) 
operates  by 


Fig.  4753. 


Screw- Steering  Gear, 


means  of  a  light  and  a  left  hand  screw  d  e  on  the 
axis  a  of  the  steeiing-wheel.  //are  two  tiaversing- 
nuts,  and  h  h  two  traversing-rods,  parallel  to  the 
spindle,  and  fixed  respectively  to  the  two  traversing- 
nuts  at  i  i,  and  each  passing  through  a  guide-eye  in 
the  other  nut.  k  k  are  two  links  jointed  respectively 
a.tjj,  to  eyes  on  the  traversing-rods,  and  at  1 1  to 
the  two  arras  of  the  yoke,     b  is  the  rudder-head. 

A  modified  form  of  screw-steering  gear  was  intro- 
duced by  Reed  (English).  It  has  a  similar  right 
and  left  screw  operating  nut-blocks,  which  slide  on 
parallel  guide-bars.  Each  nut-block  has  a  pin 
which  engages  iu  a  slotted  lug  on  the  cap  of  the 
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ruddei-liead,  and  thus  turns  the  rudder  when  the 
screw-axis  is  rotati'd.     See  Steeking. 

Scre'w-tap.  An  instrument  for  cutting  tlie  in- 
terior thread  on  a  hollow  surew.  For  cutting  the 
corresponding  thread  on  the  screw  rod  or  bolt,  a 
screw  [date  or  dies  are  employed. 

These  are  held  io  a  dU-stock,  aa  improved  form  of  which  is 
shown  at  a.  This  is  adapted  to  receive  dies  having  dilferent- 
sized  threads,  which  are  held  by  a  screw  ;  the  sides  of  the  open- 
ing being  plaiu  at  one  end  for  the  ready  introduction  of  the 


Fig.  4754. 


threads  on  bolts  or  rods.    See  also  Screw-machine  ; 

ScUEW-LATHE  ;   TUKKET-LATHE,  etc. 

In  Fig.  4756,  the  surew  is  received  in  the  holder  i 
of  the  feed-head  k,  and  clamped  by  a  gage  m'.  The 
feed-head  is  advanced  by  the  bent  lever  P  engaging 
the  ratchet-bar  R  to  meet  the  dies  which  are  held  by 
die-holders  g  secured  in  the  cutter-head  A".  When 
the  thread  has  been  cut  to  the  deteriniued  length, 
the  end  of  the  screw  strikes  the  end  o  of  the  rod  n 

Pig.  4756. 


Screw  Taps  and  Dies. 

dies,  and  having  ribs  at  the  other,  which  fit  grooves  in  the  dies 
and  prevent  their  >  falling  out  when  fixed,  c  d  illustrate  the 
action  of  the  common  two-part  die  on  the  rod  placed  centrally 
between  its  parts,  in  the  first  the  die  has  the  same  curvature 
as  the  finished  screw  ;  in  the  latter  that  of  the  uncut  rod.  In 
either  ca-«e  but  a  part  of  the  cutting  surface  acts,  and  the  ten- 
dency is  to  cut  an  imperfect  thread. 

This  is  partially  remedied  by  cutting  the  dies  of  a  curvature 
intermediate  between  the  two. 

To  obviate  this  defect  as  far  as  po.ssible.  Sir  J.  Whitworth 
introduced  the  arrangement  shown  at  e. 

The  two  narrow  dies  act  as  cutters,  and  are  advanced  toward 
the  center  of  the  rod  on  which  the  thread  is  being  cut  by  turn- 
ing the  thumb-nut  o,  which  advances  the  slide-piece  p ;  the 
broader  die  opposite  serves  principally  as  a  guide  for  the  thread. 

/are  tools  for  chasing  exterior  threads,  and  g  for  interior 
threads  on  work  held  in  a  lathe. 

A  is  a  section,  and  i  k  elevations  of  taps  :  these  have  a  square 
shatrk  fitting  in  an  appropriate  holder  like  the  die-stock,  or 
sometimes  the  die-stock  itself  is  adapted  for  this  purpose. 

b  is  the  screw-plat«  ;  this  is  principally  used  for  small  worK, 
and  has  a  series  of  screw-threaded  apertures  of  various  sizes 
adapted  for  different-sized  wire. 

Screw-thread  Gage.  A  gage  for  giving  the 
proper  bevel  to  the  edges 
of  screw  -  cutting  tools. 
That  illustrated  is  adapted 
to  the  system  recommended 
by  the  Franklin  Institute 
and  adopted  in  government 
1  establishments.  The  angles 
are  of  60",  and  the  Hat  sur- 
faces at  the  top  and  bottom 
of  threads  are  equal  to  one 
eighth  of  the  pitch. 

Screiw-thread'ing 

Saew-nr,id  Gagf  (am-     Ma-ohine'.       A    machine 
half  Size,  Linear).         for     cutting     or     chasing 


Fig.  4754 


Screw-  Threading- Machine. 


within  the  hollow  shaft  /  which  rotates  the  cutter- 
head,  forcing  the  rod  back  and  permitting  the  dies 
to  open  and  release  the  screw. 

In  Fig.  4757,  the  screw  blank  or  bolt  is  clasped 

Fig.  4757. 
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between  two  jaws  held  in  the  stationary  head  G  by 
set-screws,  and  i  otatiou  is  imparted  by  bevels,  gears, 
and  a  winch.  The  dies  are  held  between  the  pivoted 
jaw  K  and  movable  head  M,  which  slides  on  the  rod 
o  aiid  advances  as  the  thread  is  cut. 

Scre^r-tooL  For 
Fig.  475S.  wood-turning. 

For  soft  wood  :  — 

a,  outside     screw- 
tool. 

b,  inside  screw-tool. 
For   hard   wood   or 

ivory  :  — 

ScTeiD- Tools.  c,  outside  tool. 

d,  inside  tool. 
Screw-tube  Fit'ting     Fig.  4759  illustrates  fit- 
tings for  gas,  water,  and  steam  pipes  of  wrought-iron. 

Fig.  4759. 


a  a,  Pockets. 
b  b  b,  bends, 
c,  nut. 
tf ,  cross. 
e.  main  cock. 


Screm-  Tube  Fating. 


g,  elbow, 

h,  pipe  tongs. 


Scre^v-valve.  A  faucet  or  stop-cock  whose 
valve  is  actuated  by  a  screw.     See  Stop- valve. 

Screiw-ven'ti-ia'tor.  A  ventilating  apparatus 
in  the  form  of  a  screw,  which  is  rotated  by  the  pass- 
ing current  of  heated  air.  It  can  hardly  be  said  to 
be  a  mechanical  ventilator,  as  it  is  only  operated  by 
the  air  in  the  discharge-aperture  and  does  not  drive 
the  air  through.  It  may  be  so  arranged  as  only  to 
rotate  in  one  direction,  and  thus  to  impede  the  back 
pa.ssage  of  air  while  it  yields  to  its  discharge. 

Screw-well.  (Shipbuilding.)  A  hollow  in  the 
stem  of  a  vessel  into  which  a  propeller  is  lifted,  — 


after  being  first  detached  from  the  shaft,  —  when 
the  vessel  is  to  go  under  cauvas  alone. 

Screw-wheeL  The  .same  as  Worm-wheel 
(which  see). 

Screw--wire  Fas'ten-ing.  (Slwcmaking.)  Alao 
known  as  cable-screw  wire.  A  twisted  wire  for 
fastening  soles  and  uppers  together  ;  a  substitute  for 
pegs  or  stitches.  Boots  and  shoes  made  by  this 
process  have  their  soles  fastened  by  a  flexible  wire, 
twisted  into  the  form  of  a  screw,  which  an  in- 
genious machine  cuts  off  in  proper  lengths  and 
drives  in  without  the  preliminary  punching  which 
has  always  been  considered  necessary.  The  machine 
is  capable  of  putting  on  five  hundred  pairs  of  soles 
in  a  day.  See  Nailing-machise,  pag^  1507  ; 
Wire  ;  Wip.e-peggek,  etc. 

Screw^-wrench.  1.  A  spanner  fitting  the 
square  head  of  a  bedstead-screw.     A  turn-screw. 

2.  A  wrench  whose  movable  jaw  is  ojiened  and 
closed  by  a  screw. 

Fig.  4760  has  a  sliding  jaw  adjusted  by  a  screw. 


Fig.  4760. 


Angle-Wrew'S. 


Its  shape  enables  it  to  be  applied  to  bolts  in  deep- 
seated  places,  not  readily  reached  by  the  ordinary 
^vrench. 

Fig.  4761  shows  several  varietie;;,  which  do  not 
need  detailed  description. 

Scribtet.     A  painter's  pencil. 

Scrib'bler.  (Cotton  and  Woolen  ifanufacture.) 
A  carding-machine  by  which  fiber  is  1  oughly  carded 
preparatory  to  the  final  carding.   A  scripliiig-  machine. 


Fig.  4761 


Screw-  Wrenches. 


SCRIBBLING. 
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SCROLL. 


Scrib'bling.  {Cotton  and  Woolen  Manufacture.) 
The  tiist  rough  carding,  preparatory  to  the  final  card- 
ing. 

Scrib'bling-en'gine.  (Woolen  Manufacture.) 
A  form  of  cardiiig-fngiiie  for  fine,  short  wool,  hav- 
ing one  main  cylinder,  and  having,  in  lieu  of  the 
top  cards,  numerous  small  rollers  lying  and  rolling 
ujion  its  vipper  surface. 

Scrib'bling-ma-chine'.  ( Woolen  Manufac- 
lurc.)  A  machine  in  which  oiled  wool  receives  one 
or  more  preliminary  cardings  before  jiassing  through 
the  regular  carding-machine.  It  is  a  somewhat 
coarser  process  tlian  carding,  but  of  the  same  nature  ; 
its  purpose  being  to  bring  wool  to  a  broad,  thin 
fleece  or  lap.  It  corresponds  to  the  breaker  lor  cot- 
ton.      See  e'ARDIiNO-MAOllIXE. 

Scribe-awl.  An  awl  used  for  marking  lines  to  be 
followed  in  sawing  or  cut- 
ting out  work.  Called  also 
scribcr,  scribing-awl, 
srrafch-awl. 

Scrib'er.  A  carpenter's 
marking  -  tool.  A  scribe- 
a  wl. 

Scrib'ing.  The  fitting 
of  the  edge  of  a  board  to 
another  suiface,  as  the 
skirting-board  of  a  room  is  scribed  to  the  floor,  being 


Fig  4702, 


:^:^5^ 


Sril„..iwl. 


^\j 


marked  in  position  and  then  cut  to  match  the  in- 
equalities. 
Scrib'ing-com'pass.      {Sad-  Rr-  *763.    Fig.  4764. 

dlenj.)  A  compass  with  one 
pointed  leg  to  act  as  a  pivot,  and 
one  scooping  edge  to  act  as  a 
marker.  It  is  especially  used  to 
remove  the  gum  on  patent  leather 
in  a  line  for  a  row  of  stitches,  and 
is  set  open  to  any  degree  by  the 
arc  and  set-screw.  Scrihing- 

It  is  also  used  as  a  scribe  in    iron. 
making  a  line  near  the  edge  of  a 
strap,   one    leg  passing  along  the  guide- 
edge,  while  the  other  makes  a  groove  on 
the  line  required. 

Scrib'ing-ir'on.     A  scoring-tool   for   Compius. 
njarking  logs  and  casks.     A  race-knife. 

Scrimp'ing-bar.  (Calico-printing.)  A  grooved 
bar  which  spreads  cotton  cloth  right  and  left,  so  as 
to  feed  smoothly  to  the  printing-machine. 

Scrims.  Thin  canvas  glued  on  the  inside  of  a 
panel  to  keep  it  from  cracking  or  breaking. 

Serin.     (Mining.)     A  small  vein. 

Script.  (Printing.)  A  kind  of  type  in  imitation 
of  writing.  Called  Anglaise  by  the  French.  There 
are  many  varieties,  some  very  beautiful.  See  also 
Seceet.^iit  ;  Type. 


Scribing- 


^^Hj/a. 
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Scroll  1.  (Joiner]!.)  An  ornament  of  a  form 
derived  from,  and  yet  distantly  resembling,  a  partially 
unrolled  scroll  of  parchment.  Instruments  arc  made 
for  laying  out  scrolls  and  curves  for  stair-work,  and 
other  irregular  forms.     See  Spikal,   Instrument 

FOR  DRAWINO. 

2.  (Hydraulic  Engineering.)  A  spiral  or  conver- 
ging adjutage  around  a  turbine  or  other  reaction 
water-wheel,  designed  to  equalize  the  rate  of  flow  of 
water  at  all  parts  around  the  circumference  of  the 
wheel,  by  decreasing  the  capacity  of  the  chute  in  its 
circuit.     See  Turbine. 

A  double  scroll  is  seen  in  the  cut,  the  valves  of 
each  being  operated  by  a  single  rod,  and  two  worms 
meshing  into  the  segment-racks  of  the  valve-stems. 


Each  chute  supplies 
one  half  the  cir- 
cumference of  the 
wheel. 

Fig.  4766  shows 
by  a  horizontal  sec- 
tion the  scroll  di- 
minishingin  section- 
al area  as  it  passes 
around  the  wheel. 

3.  (Ship.)  A 
piece  or  pieces  of 
timber  bolted  to  the 
stem  in  lieu  of  a 
figure-head. 


Fig.  4765. 


SCKOLL-CHUCK. 
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SCROLL-SAW. 


Fig.  47 


Fig.  4767. 


Turbine  and  Scroll.  Scroll-chuck. 

(Lathe.)  A  de- 
vice for  holding  and  centering  work  in  the  lathe. 
The  body  of  the  chuck  is  formed  of  three  pieces  abc; 
between  these  is  inclosed  a  ring  tZ,  which  may  be 
revolved  independently.  In  the  face  of  the  chuck 
are  three  radial  grooves,  each  of  which  has  two 
feathers  projecting  from  its  sides  into  the  body  of 
the  groove  ;  the  three  jaws  slide  freely  along  these 
grooves  and  feathers.  A  spiral  on  the  face  of  the 
ring  d  enters  a  counterpart  spiral  on  the  inner  ends 
of  the  jaws,  so  that  by  revolving  tlie  ring  these  are 
caused  to  approach  or  recede  from  the  center. 

Scroll-gear.  A  gear-wheel  of  spiral  or  snail  form. 
See  Scroll-wheel. 

Scroll-saw.  A  relatively  thin  and  narrow- 
bladed  reciprocating-saw,  which  passes  through  a 
hole  in  the  work-table  and  saws  a  kerf  in  the  work, 
which  is  moved  about  in  any  recjuired  direction  on 
the  table.  The  saw  follows  a  scroll  or  other  orna- 
ment, according  to  a  pattern  or  traced  figure  upon 
the  work. 

The  band-saw  is  a  scroll-saw,  and  operates  con- 
tinuously.    See  Band-saw. 

Fig.  4768. 


Fig.  4770. 


Fleetwood's  Scrol'-Saw. 


2:iy.'r_i/\s  s:  '■oU-Saw. 

The  example,  Fig.  4768  (Fleetwood's),  is  operated  by  a  treadle 
connected  by  a  pitman  a,  one  part  of  which  slides  within  the 
other,  rendering  it  adjustable  as  to  length  to  the  friction-wheel 
6,  which  turns  the  smaller  friction-wheel  c  and  fly-wheel  d.  A 
pitman  on  the  wheel  c  reciprocates  the  saw  »*,  which  is  con- 
nected at  each  end  to  guides  working  in  collars  fg  above  and 
below  the  table  on  which  the  work  is  supported.  Springs  h  i 
attached  to  the  guides  maintain  the  tension  of  the  saw. 

Tapley's  is  operjited  by  a  treadle  a  which  imparts  rotation  to 
the  wheel  b  and  an  arm  c  having  rollers  at  each  end  The  saw 
is  strained  between  the  bars  d  e ;  the  former  attached  to  an 
upright  wooden  spring/.  The  rotation  of  the  arm  r  opens  out 
the  endless  strnp 
g,  which  ia  made 
fast  below  and  at- 
tached above  to  the 
saw-sash,  causing 
the  downward 
stroke  of  the  saw, 
which  is  immedi- 
ately thrown  up- 
w.ird  again  by  the 
spring  /I  The  bar 
d  may  he  raised  or 
lowered  to  suit 
paws  of  different 
lengths,  and  the 
throw  of  the  saw 
may  be  varied  by 
the  adjustment  of 
a  buckle  on  the 
strap  ^. 

Fay's  scroll -saw 
(Fig  4770)  is  recip- 
rocated by  a  pit- 
man on  the  wheel 
a.  The  saw-hold- 
ers move  in  verti- 
cal guides  in  the 
table-support  h  and 
hanger  c,  which  is 


ScroU-fiheel. 


SCROLL-WHEEL. 
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^ 


»te«died  by  tension-rods  d.    Uniform  tension  is  secured  at  all  I      Scrutch'er.    (Agricullural.)    A  machine  adapted 
points  of  the  stroke.  j^  break,  beat,  or  scrape  flax,  etc.,  to  remove  woody 

Scroll-wheel.     The  scroll-gear  acts  upon  the  |  matter.     See  Scutcher. 
pinion,  which  slides  by  a  feather  on  the  shaft  and  |      Scuf'fle-har'ro'w.      (Htisbandry.)       A    harrow 

with  cuttiiif,'  shares  instead  of  mere  teeth. 
Fig.  4772.  Scuffle-hoe.    (Agricultural.)     A  thrust-hoe 

Hljl  lllllllimi  having  the  blade  in  line,  or  nearly  so,  with  the 

'  Scuffler.  (Agricultural .)  A  form  of  culti- 
vator used  in  Britain,  and  not  distinguishable 
from  the  cultivator  and  scarifiers. 

Scull.  (Nautical.)  a.  A  short  oar  rowed 
with  one  hand,  two  being  liandled  by  a  single 
man,  as  in  river-wherries  and  match-boats. 

b.  An  oar  used  over  the  stein  by  a  rocking 
action  obli(]uely  against  the  water. 

c.  A  small  boat. 
Scull'ing  -  pro-pel'ler.      See    Pf.opeller  ; 

OAIl-I'KOrELLER  ;    VlBI!ATING-rr.OPELLEU. 

Sculp'er.     (Eiifirariitg.)     See  ScunrER. 
Sculpt'ure-cop'i-er.    An  instrument  or  ma- 
chine  on  the  principle    of  the  pantograph,   for 
copying  statuary. 

James  Watt  was  working  upon  a  machine  for 

taking  reduced  copies  of  busts  and  statues  when 

he  was  attacked  by  his  final  sickness.     He  had 

produced  some  good  specimens  of  his  work,  and 

had  distributed  them  among  his  friends. 

Scum'bling.  Giving  a  kind  of  rough  dotted 
shadow  to  objects  in  a  nearly  finished  diaw ing.  It 
is  performed  with  a  brush  having  some  dark-brown 
color  in  it,  but  nearly  dry. 

Scum'mer.  A  perforated  ladle  or  dish  used  in 
removing  feculences  from  the  surface  of  boiling  so- 
lutions.    A  sMinmcr. 

Scup'per.  (Shipbuilding.)  A  hole  or  tube  lead- 
ing from  the  water-way  through  the  ship's  side,  to 
convey  away  water  from  tlie  deck. 

Scup'per-hose.  (Xautical.)  A  canvas  or  leath- 
ern sjiout  on  the  outside  of  a  scupper-hole,  to  conduct 
the  water  clear  of  the  vessel's  side. 

Scup'per-leath'er.  (Kavtical.)  A  flap-valve 
of  leather  outside  of  a  lower-deck  scupper  to  keep 
the  sea-water  from  entering,  but  permitting  exit  of 
water  from  the  inside. 

Scup'per-nail.  (Nautical.)  A  sliort  nail  with 
a  very  broad,  fiat  head  ;  used  for  nailing  on  .scupper- 
hose,  battening  down  tarpaulins,  fastening  pump- 
leathers,  et>-. 

Scup'per-plug.  (Nautical.)  A  tapering  block, 
to  close  a  deck-scupper. 

Scup'per-shoot.  (Nautical.)  A  pipe  to  con- 
duct deck -water  to  the  sea-level. 

Scutch.  A  wooden  instrument  for  dressing  flax 
or  hemp. 

Scutch'eon.  1.  (Locksntithing.)  A  cover  or  frame 
to  a  keyhole.     A  sliding  scutcheon  is  called  a  sheave. 

2.  A  name-plate  on  a  cofiin,  pocket-knife,  or  other 
object.      An  eseatchcon. 

Scutch'er.  (Cutton-machinery.)  A  machine, 
also  known  as  a  bntting-maehine  or  bloiccr,  which 
separates  the  individual  fibers  that  have  been 
loosened  and  cleansed  bj'  the  willou-er  or  opening- 
machine.  See  also  Batting-iiachine,  page  251  ; 
Cotton-cleaner,  page  633. 

This  machine  is  fed  by  means  of  the  cotton  being  spread  by 
hand  on  the  feed-cloth  n  a.  passing  over  the  rollers  6  r,  and 
moving  slowly  in  the  direction  of  the  arrows.  The  roller  f, 
which  is  3  inches  in  diameter,  is  driven  at  the  rate  of  four  revo- 
lutions per  minute.  The  cloth  is  supported  by  the  table  rf.ard 
consists  of  a  series  of  bands,  which  can  be  strained  more  uni- 
formly than  would  be  the  ca.se  if  the  whole  were  one  cloth  At 
r  the  cotton  is  caught  between  the  nipping-rollers  e.  which  pre- 
sent It  to  the  batting-.-irm/.  revolving  640  times  a  minute,  and 
having  arms,  at  the  end  of  which  arc  fixed,  longitudinally,  two 
narrow  thin  strips  of  sheet-iron.    These,  catching  the  cotton 


TOtates  more  and  more  slowly  as  it  slides 
inward.  It  moves  relatively  faster  as  it  slides 
outward,  when  the  motion  of  the  scroll-wheel 
is  reversed. 

In  Fig.  4772,  the  scroll-wheel  J  is  driven 
by  gear  and  pinion  from  the  main  shaft.    The         [J 
friction-rollers  are  on  the  opposite  sides  of  the  "=^^^Z 
scroll-wheel  and  impart  motion  to  the  cutter- 
bar. 

Scrow.  Tanners'  and  curriers'  clippings,  used 
for  tdue-making. 

Scrub'ber.  1.  (Gas-making.)  An  apparatus  for 
ridding  coal-gas  of  tarry  matter  and  some  remains  of 
ammonia.  It  consists  of  a  tall  cylinder  filled  with 
bricks,  paving-stones,  or  coke,  and  having  an  ar- 
rangement by  which  a  stream  of  water  can  be  admit- 
ted at  top  and  removed  at  bottom. 

2.  (Leather.)  A  machine  in  which  leather  from 
the  tan-pit  is  washed  to  cleanse  it  from  adhering 
particles  of  bark,  hair,  gum,  sediment  of  the  liipior, 
and  other  filth  which  it  has  accumulated  in  the  va- 
rioushandlings  duringthe  ]>rocess  of  tanning.  Scrub- 
bing is  preliminary  to  finishing. 

Scrub'bing-brush.  A  stitf  bra.sh  used  for  scrub- 
bing.    The  example  has  one  or  more  flexible  rubbers 

Fig.  4773. 


lllQUUiJI 

Scrubbing-Bi^ush. 


/  at  tlie  end,  which  retain  the  water  around  the  bris- 
tles. 

Scrub'bing  -  ma-chine'.  An  apparatus  for 
scrubbing  Moors  or  caipcts. 

In  Fig.  4774,  the  brushes  G  G  are  rotated  by  bevel- 
gears  D  F;  water  is  supplied  by  a  pipe  from  the 


Scrvbbing-Maftiine. 


cistern  L.    The  machine  rests  on  rollers,  is  pu.shed 
forward  by  handles  --/,  and  has  a  swab  attachment  /. 


SCUTCHING-MACHINE. 
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Fig.  4775. 


Cotton- Scutcher. 


presented  to  them  by  the  nipping-rollers,  tear  it  off,  separating 
the  fibers  from  each  other,  and  letting  the  dust,  etc.,  fell 
through  the  grid  n.  The  fibers  thus  torn  asunder  are  again 
collected  upon  a  second  feed-cloth  a',  where  they  are  pressed 
together  by  the  drum  h,  and  then  again  caught  by  the  nip- 
ping-rollers e'  r',  to  subject  the  cotton  to  a  second  batting 
operation  at y.  As  only  the  heavy  impurities  pass  through  the 
grid  7i',  a  sucking  action  is  provided  by  means  of  the  fan  jj  over 
the  perforated  compressing-drum,  revolving  150  times  per  min- 
ute, by  which  the  hght  dust  is  sucked  up  and  conveyed  through 
the  channel  t  into  the  box  u,  where  it  is  deposited.  From  the 
second  batting-apparatus  the  cotton  fibers  are  thrown  into  the 
closed  channel  x,  and  are  driven  through  the  same  by  a  second 
fan  m  q,  revolving  700  times  per  minute.  At  jv  is  another 
grating,  consisting  of  bars  slantingly  placed,  and  at  n  f  are  two 
doors  through  which  the  cotton  is  taken  out. 

This  batting-machine  can  produce  500  to  600  pounds  of 
scutched  cotton  iu  12  hours. 

2.  {Fhx  Manufacture.)  A  machine  for  dressing 
flax.     See  Scutching-machin'e. 

3.  {Silk-machinery.)  A  beating-engine,  in  which 
floss  and  refuse  silk  —  the  fibers  having  been  pre- 
\iously  disentangled,  straightened,  laid  parallel,  anJ 
cut  into  lengths  —  is  brought  to  a  downy  condition, 
in  which  it  may  be  treated  like  cotton  by  carding^ 
slv^bing^  roving^  and  spinniiig. 

The  scutcher  is  also  used  to  lighten  up  the  staple 
and  restore  the  downy  condition  thereto,  after  the 
operations  of  cleaiisi-n/jj  washing^  and  pressing  the 
liber.  From  the  second  scutcher  the  silk  staple 
passes  to  the  carding -machine. 

Scutch'ing-ma-chine'.  {Flajc  Manufacture. ) 
Scutching  is  an  operation  succeeding  that  of  break- 
ing^ and  similar  in  its  operation.  Its  effect  is  to 
still  farther  separate  the  woody  portions  from  the 
fiber,  the  shivcs  from  the  hare,  by  a  beating  opera- 
tion, which  makes  short  bends  in  the  stalk,  as  it  is 
crimped  between  the  bars  of  the  descending  and 
stationary  jaws. 
Fig.  4776. 

Scutchmw  IS  performed  with 
the  scute hing-sword  a  held  in 
the  right  hand,  while  with  the 
left  a  handful  of  the  bmisod 
stems  13  introduced  into  the 
groove  ?  in  the  stand  b.  A 
leathern  band  is  stretched  be- 
tween the  upright  of  the  stand 
and  the  stake  A,  which  causes 
the  sword  to  rebound  after  each 
downward  blow,  thus  easing  the 
labor  of  the  workman. 

All     remaining    woody    par- 
ticles  are   removed  by  a   blunt 
knife,  the  flax  being  laid  across 
'  the    workman's     leg,   which    is 
covered  with  a  piece  of  leather. 
In  the  machine  (Fiff.  4777)  for 
Scutehins  Sic  or  d  and  Stand,    thrashing    and   scutching    flax, 


the  stalks  are  fed  from  the  table  B  between  two  fluted  rollers, 
the  lower  one  of  which  is  joumaled  in  fixed  bearings,  and  the 
upper  is  yielding,  being  pressed  down  by  spiral  pprings.  On 
passing  through  the  roHers  the  stalks  are  subjected  to  the  ac- 
tion of  a  series  of  swinging  beaters  pivoted  In  eyebolts  on  the 


A  small  opening  in  a 
Fig.  47T8. 


drum  jD,  which  rotates  at  about  10  times  the  velocity  of  the 
rollers.  The  separated  seeds  drop  through  the  shitted  bottom 
G,  and  the  bruised  fiber  is  conveyed  to  an  opening  at  the  rear 
of  the  machine     See  also  Scutcher. 

Scutch'ing-miU.  A  mill  in  which  fiber  is 
scutched.     See  ScrxcHixo-MACHTNE. 

Scutch 'in  g-s  took.  {Flax  Manufacture.)  Tlie 
part  of  the  macliine  on  which  the  hemp  rests  in  be- 
ing scutched. 

Scutch-rake.     A  flax-dresser's  implement. 

Scut'tle.  1.  (AV?//iV«/.) 
ship's  deck  or  side,  closed  by 
a  shutter  or  hatch, 

2.  {Building.)  A  similar 
opening  in  a  wall  or  roof. 

3.  {Domestic)  A  coal- 
bucket. 

Scut'tle-butt  {Xauti- 
cal.)  A  cask  having  an  ojien-- 
in^r,  covered  by  a  lid,  in  itsi 
side  or  top.  It  is  la.shed  on 
deck,  and  contains  the  water 
required  for  immediate  use. 

Scut'tle-cask.  {Kauti- 
caL)     See  Sci'TTLE-BUTT. 

Scye.  The  curve  in  the 
front  and  back,  or  front  side 
and  back,  pieces  of  the  waist 


Coal- Scuttle. 
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Fig.  4779.  of  a  gannent,  adapted  to  fit  or  suit 

flf^         the   contour  ol'   the  arm  where  it 

^',.t,$^'''^''^''^'^%'k    joi»s  the  body  of  the  garment.    The 

P.-^  *    sleeve  i.s  adapted  to  tit  this  slope. 
'  Scythe.      {AgrkuhuraL)       A 

.  itttiui;  implement  having  a   long 
.;  itirved  blade  and  a  crooked  handle 

'^i^^__ ;    sft  nearly  at  a  right  angle  thereto  ; 

»^"f  'V.u;^-v  '^     Lised  for  mowing  grass.    It  is  worked 
Scije.  with  a  i>eculiar  swinging  motion, 

both  hands  being  employed.  For 
this  purpose,  the  handle  has  two  oHsets  or  project- 
ing pieces  {nibs)  which  are  grasped  by  the  mower. 
The  ini  plement  is  of  great  antiquity,  but  was  probably 
preceded  by  the  sickle,  as  the  hay  crop  was  not  an 
object  of  iniportance  to  the  inhabitants  of  those  warm 
countries  in  which  the  cultivation  of  cereals  was 
first  practiced. 

"  Of  the  scythe,"  says  Pliny  (a  d.  79),"  there  are  two  varietiefl, 
—  the  Italian,  which  is  the  shorter  and  can  be  handled  among 

brushwood ;    and    the 
\  Fig.  4780.  two  -  handed       Gallic 

scythe,  which  makes 
quicker  work  of  it 
when  employed  on 
their     extensive     do- 

ywij  y^  mains,  for  there  they 

^  Xr  cut  the  grass  in    the 

middle  only,  and  pass 
over  the  shorter  blades. 
The  Italian  mowers 
cut  with  one  hand 
only." 
A  straight-handled 
Scythes.  scythe     is     used     for 

mowing  grass  and 
weeds  on  the  sides  of  ditches,  and  is  useful  in  clipping 
hed;iC3  for  those  who  prefer  it  to  shears.  It  is  not  ea\v  to 
give  the  true  scythe-motion  to  this  tool,  and  the  title  is  a 
misnomer,  though  the  implement  has  its  uses.     See  Prun- 

ING-TOOLS 

a  is  the  English  hack-scythe 

b  is  very  different  from  our  mowiog-scythea.  It  more 
resembles  our  brier-scythe,  lacking,  as  it  does:  1,  the 
graceful  curve  and  length  of  blade ;  2,  the  peculiar  curve 
of  handle,  which  enables  the  mower  to  swing  it  in  so  ex- 
tended an  arc  ;  3,  the  nibs  so  pliced  as  to  afford  a  con- 
venient grasp  not  hable  to  wrench  the  wrist  or  tire  the 
fingers. 

It  is  the  scythe  of  the  Netherlands  for  mowing. 
The  IlAiiiault  scythe  c  is  the  general  reaping  implement  of 
Holland  and  Uelgium.  The  handle  is  14  inches  long,  with  a 
hand-hold  of  4.\  inches.  The  blade  is  27  inches  in  length, 
the  point  a  little  raised,  and  the  entire  edge  beveled  upward, 
60  as  to  avoid  the  surface  of  the  ground  and  the  frequent  use 
of  the  whetstone.  It  is  grasped  by  one  hand,  like  a  reaping- 
hook. 

Great  exertions  have  been  made  to  introduce  this  into  Scot- 
land, but  without  success  ;  the  reaping-hook  and  sickle  main- 
tained their  hold  until  soon  after  the  American  harvesting- 
machine  made  its  appearance  at  the  International  Exhibition  in 
London,  1851.    See  also  Reapikg  ;  Cradle;  Grain-cradle. 

Scythe-fas'ten-ing.      The  ring  and  wedge  or 
Fig.  4781. 


ef^uivalent  device  by  which  the  tang  of  the  scythe 
is  elamjied  to  thn  end  of  the  scythe-snath. 

Scythe-Stone.     A  whetstone  or  rifle.     The  ex- 
ample lias  a  steel  wire  fitted  into  a  groove  around 

Fig.  4782. 


Scythe- Hi/ie. 


its  edge,  by  means  of  which  the  edge  of  the  scythe 
may  be  burnished  after  sharpening. 

Sea-cock.  {Marine  Stcain-engine.)  A  cock  or 
valve  in  the  injection  water-jupe  leading  from  the 
sea  to  the  condenser.  It  is  supplementary  to  the 
usual  cock  at  the  condenser,  to  be  used  in  the  event 
of  injury  to  the  latter. 

Sea-gage.  {Nautical.)  a.  An  instrument  in- 
vented by  Drs.  Hale  and  Desagnliers,  to  ascertuin 
deptlis  beyond  ordinary  deep-sea  soundings.  It  is 
a  self-registering  apparatus,  in  which  the  comlpiisa- 
tion  of  a  body  of  air  is  caused  by  a  column  of  ijuick- 
silver  on  which  the  Avater  acts.  A  viscid  ma- 
terial, such  as  molasses,  floats  on  the  quicksilver  and 
leaves  its  high-pressure  mark  in  the  tube. 

Ericsson's  improvement  is  to  cause  the  volume  of 
water  thus  forced  in  to  pass  over  into  a  second  tube. 

b.  A  TiDE-GAGE  (which  see). 

Sea-gates.  {Hydraulk  Engineering.)  A  pair 
of  dock  or  tidal-ba.nn  gates,  opening  outward,  to  re- 
sist the  action  of  waves  when  the  entrance  is  ex- 
posed thereto  during  storms. 

Seal.  1.  A  species  of  die  having  a  device  or 
motto  cut  in  intaglio  on  its  face  for  the  purpose  of 
stamjung  a  device  or  motto  in  relief  on  clay,  wax,  or 
other  material,  while  in  a  plastic  state,  or  upon 
paper. 

The  signet  of  Taia,  the  Queen  of  Anienophis,  is  still  in  exist- 
ence, in  the  Egyptian  Museum  of  the  Vatican. 

The  golden  seal  of  Menes  is  in  the  Abbott  Collection,  Histori- 
cal Society  of  New  York. 

The  signet-rings  of  Thothmes  III.  (gold)  and  Amunoph  III. 
(silver)  have  been  preserved. 

In  ancient  times  the  ring  usually  served  as  a  peal.  The  most 
ancient  heroes  are  described  as  wearing  Feals.  A  law  of  Solon, 
to  prevent  counterfeiting  feals,  forbade  the  feal-cngraver  to 
keep  the  form  of  a  seal  made  by  him.  Ancient  feal-riugs  were 
of  gold,  iron,  ivory,  etc.  They  were  worn  by  both  t^cxea  in 
Greece,  commonly  on  the  fourth  finger,  but  the  fingers  were 
Fometimes  loaded.  Gems  were  frequently  used,  the  onyx  being 
the  favorite.  The  modern  have  not  exceeded  the  beauty  of  the 
ancient  gem  and  cameo  cutting. 

Ilollow  cylinders  of  agate,  amethyst,  chalcedony,  onyx,  etc., 
one  and  a  half  to  three  inches  long,  and  with  a  diameter  one 
third  the  length,  and  engraved  with  arrow-head  characters,  are 
found  among  the  ruins  of  Babylon,  and  were  used  as  seals, 
by  impressing  upon  either  clay  or  was.  The  axial  hole  was  for 
a  metallic  rod,  by  which  the  seal  was  rolled  upon  the  clay  to 
deliver  the  impression.  Hence  theexpression  in  Job  xxxviii.  14  : 
"  It  is  turned  as  clay  to  the  seal, 
And  they  stand  as  a  garment.-* 

Or  otherwise  rendered, 

"  It  turneth  round  like  a  seal  of  clay. 
And  things  stand  out  as  though  in  dress." 

In  the  metaphor,  the  earth  itself  is  as  a  clay  seal,  rolling  upon 
its  axis,  and  all  its  scenery  and  busy  life  are  but  as  images  upon 
the  face  of  the  roller. 

By  inking  the  surface  and  delivering  an  impression,  the  char- 
acter might  be  left  white  upon  the  material  impressed. 

A  Babylonian  cylindrical  seal  of  jasper  is  in  M.  Durero's  col- 
lection. It  has  a  ouneiform  inscription  and  the  image  of  a 
winged  genius  in  a  flowing  Babylonish  garment.  A  clay  seal, 
now  in  the  British  Museum,  was  probably  attached  to  a  treaty 
of  peace  between  Assyria  and  Egypt,  as  it  displays  upon  one 
piece  ot  clay,  side  by  side,  the  signets  of  the  kings  Senna- 
cherib and  Sabaco. 

Fig  4783  shows  two  seals  of  Assyria  («  6),  and  also  impres- 
sions (c  (I)  from  two  cylindrical  seals. 

c  represents  the  tiah  god. 

f/  is  the  royal  cylinder  of  Sennacherib,  found  in  the  ruins  of 
his  palace  at  Koyunjik.  The  seal  cylinders  of  Assyria  were 
made  of  a  great  variety  of  hard  stones,  including  agate,  chal- 
cedony, quartz,  and  jasper.  The  fides  were  slightly  concave  or 
convex,  genemlly  the  former.  It  was  perforated  axially.  The 
art  culminated  in  the  time  of  Sennacherib  Tiie  Fcal,  whose 
impression  i^  shown  at  it,  is  equal  in  e.'cecution  to  the  best 
Greek  intaglios  Besides  the  king  and  certain  religious  em- 
blems, the  ibex  is  shown  upon  the  lotus  flower.  The  material 
is  of  traijslucent  green  feldspjir 

Fig.  47H4  represents  seals,  a  cj'Hnder,  and  two  tablets  of  the 
ancient  Assyrians. 

The  materials  for  sealing  in  ancient  times  were  terra-sigillaris 
(a  kind  of  clay),  cement,  paste,  was,  and  lead. 

King  Ahab  affixed  his  seal  to  the  death-warrant  of  Naboth, 
899  B  c. 

Impressions  on  lead  were  attached  to  Saxon  documents. 
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Wax  was  first  used  on  documents  about  1213. 

Magna  Chartais  se  iled  with  white  wax.  In  1445,  red  wax  was 
used  in  England,  'i'avernier  mentions  the  use  of  gum-lac  in 
Surat.    A  (Jerman  recipe  of  three  centuries  since  recommends 

Fig  4784. 
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Seat-Engraver^ s  Lathe. 


plate,  whose  lower  edge  is  beneath  the  level  of  the 
water  in  the  tar-well.     See  Dip-pipe,  page  705. 

Seal-en-grav'er's  Lathe.      A   table   hollowed 
out   at   one  side, 

and      having      a  Fig.  4785. 

treadle  connected 
with  the  shaft  of 
a  pulley,  which 
has  belt  connec- 
tion with  the 
quill  of  the  en- 
gine a,  fastened 
on  its  upper  sur- 
face, fc  is  a  de- 
vice for  holding 
the  tools,  and  near 
it  is  a  cap  for  con- 
taining diamond- 
powder  paste.  See 
Seal-engiiav- 

ING. 

Sea  1-e  n- 
grav'ing.  Seal  -  engraving  was  very  common  in 
ancient  Babylon  and  other  cities  of  Mesopotamia  of 
that  era. 

The  materials  were  amethyst,  carnelian,_ rock-crys- 
tal, agate,  bloodstone,  chalcedony,  onyx,  jasjier,  ser- 
pentine, pyrites,  etc. 

The  stones  of  Ethiopia,  used  for  arrow-heads  by 
the  contingent  from  that  country  in  the  army  of 
Xerxes,  are  spoken  of  as  "the  kind  used  for  engi-av- 
ing  seals." —  Hep.odotus,  Vll.  69. 

Gems,  precious  stones,  glass,  and  other  hard  sub- 
stances which  do  not  admit  the  ajiplica- 
tion  of  tools  with  cutting  edges,  are  en- 
graved either  in  relief  or  in  intaglio  by 
means  of  small  revolving  wheels  charged 
on  their  edges  w  ith  fine  abrasive  powders 
and  lubricated  with  oil  or  water.  The 
object  to  be  engraved  is  a]iplied  to  the 
lower  edges  of  the  wheels  by  the  fingers, 
and  is  turned  about  during  the  process, 
so  as  to  expose  every  part  of  the  device 
successively  to  the  action  of  the  little 
wheels,  which  gradually  produce  small  ^ 
hollows  and  grooves  that  are,  in  section,  ^ 
nearly  counterparts  of  the  sections  of  the 
tools  employed  in  their  formation.  ' 

The  wheels  have  a  great  variety  of  sizes 
and  shapes,  and  are,  in  conjunction  with 
the  abrading  powders,    the  only  means  Wkeei-H,afi. 
employed  to  produce  the  device. 

For  engraving  hard  stones,  the  wheels  are  made 
of  iron  and  charged  with  diamond  powdei-,  and  aie 
generally  lubricated  with  oil  of  brick,  and  tlie  sur- 
faces are  polished  by  means  of  copper  wheels  charged 
with  rottenstone  and  watei'. 

For  engraving  glass,  similar  but  larger  tools  of 
copper,  charged  with  emery-powder  and  olive-oil, 
are  employed,  and  the  polishing  is  eifected  with 
leaden  tools  charged  with  immice-powder  and 
water. 

The  wheels,  called  /o-i/a  (n  to  *:,  Fig,  47871.  have  long,  coni- 
cal stems  fitting  into  the  hollow  mandrel  or  ir""  of  »  *"»"" 
lathe-head     or    engine     (Fig. 


Fig.  47 


Assyrian  S^ais,  Cylinder,  and  Tablets. 

pare  resin,  with  cinnabar,  lampblack,  smalt,  white  lead,  or 
orpiment,  according  to  the  color  de>iired. 

An  early  specimen  of  sealing-wax  is  on  a  letter,  August  .3, 
1.5.54,  from  "  Gerard  Hermann  ''  to  "  P.  H.  Von  Dann,"  in 
Germany.    See  SEALtNQ-WAX. 

2.   (Gas-vmrlcs.)     A  water-trap  joint,  as  in  gas- 
works, where  the  gas  is  drawn  or  forced  beneath  a  ,  steel, about  2  inches  long  and  i 
131 


4786),  mounted  on  a  fcible, 
which  is  hollowed  out  in  front, 
and  has  a  light  treadle  for  turn- 
ing the  engine  with  a  steady 
motion.  The  lathe-head  /  has 
a  conical  cap  to  prevent  access 
of  dust,  and  for  steadying  the 
hand  of  the  operator.  It  con- 
tains a  pulley  tn ,  through  the 
hollow  bearing-  of  which  the 
quill  pa.«ses.    The   rjuill  is  of 


Fig.  47 


Heat-Ensraver's  W/'teeis. 
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Incb  in  diameter,  and  has  a  longitudinal  groove,  into  which 
a  feit-ier  on  tiie  tool  tits.     It  is  a  pirt  of  the  latue,  Fi^.  478o. 

The  general  sb  ipe  of  the  tool  is  that  of  a  disk  ronndel  on  the 
ejges.  For  cutting  fine  lines,  the  edge  is  sometimes  made 
almost  a-s  thia  as  tout  of  a  knife,  but  for  some  purposes  the  tool 
it  mule  n0J.rly  spUerical.  Tne  tools  with  rounded  edges  cut 
more  rapi  lly,  anj  are  used  for  removing  the  bulk  of  too  ma- 
terial, w.iile  those  with  Hatter  edges  are  employed  for  smooth, 
ing  tae  surfi-^.  To  prevent  the  stem  from  interfering  with 
the  action  of  the  tool  in  this  ca.se,  it  is  made  tapering.  The 
tools  seldom  exceed  '  «  of  an  inch  in  diameter,  and  are  mitde  jia 
small  ad  '  im  of  an  inch.  Their  surfaee-t  must  be  smooth,  as 
aiiy  ir.-egul  irity  ten.l^  to  chip  o.T  pieces  of  toe  stone.  The  dia- 
mond po.vJer  is  mixed  into  a  p.Lste  with  oil,  is  kept  iu  a 
b.ix,  and  i^  applied  to  the  edge  of  the  tool  as  require.!,  being 
moistened  from  ti.ne  to  time  with  oil  of  brick  or  sperm  oil  to 
k.nip  it  fro.n  drying  on  the  tool. 

Toe  stones  are  s  laped  to  their  general  form  by  the  lapidary, 
and  are  frequently  set  befjre  being  engr-ivel :  if  set,  they  are 
ifi-e.'teJ  in  a  notched  piece  of  cork  or  bimboi;  if  otherwise, 
tnev  are  cemented  to  a  woolen  hi'idle.  If  tne  surface  is  hard 
an  1  polislied,  it  i^  roughened  by  rubbing  on  a  steel  plate 
en  irged  with  diamond  powder  and  oil ;  if  soft,  on  a  leaden  plate 
wi'.a  emery.  The  outline  of  the  design  ii  sketched  on  the  stone 
wit  1  a  brass  point,  and  the  surface  within  this  outline  is  sunk; 
the  det-iils  are  then  sketche  I  a, id  sunk  in  succession. 

A  lens  is  mounted  on  the  stand,  t'lrougi  wiich  the  engraver 
watches  tue  progress  of  his  work,  occasion  illy  ta'iing  a  proof 
with  blue  modeling  clay,  or  a  composition  of  beeswax  and  fine 
charcoal  powder 

Seal'ing.  1.  (Building.)  Securing  an  object  in 
a  wall  or  other  surface  by  means  of  mortar  or  cement. 

2.  (Hijdraulics.)  Preventing  flow  or  retlux  of  air 
or  gas  in  a  pipe  by  means  of  carrying  the  end  of  the 
inlet  or  exit  pipe  below  the  level  of  the  liquid.  See 
S:':.\i, ;  Seal-imi'E  ;  Dip-i'ipe,  Fig.  1660. 

SaaVing-press.     See  SE.A.t,-PKESs. 

Seal'ing-wax.  A  compojition  for  securing  let- 
ter.-*  and  packets. 

Bitumen  from  .\sia  was  used  among  the  Egyptians 
and  lioium.s.  Pipe-clay,  or  a  cement  of  pitch,  wax, 
piaster,  and  fat,  was  also  used. 

Sealing-waxes  made  of  resin,  and  colored  with 
vnrinilioii,  lampblack,  white-lead,  or  orpiment,  were 
m  tde  in  Europe  in  the  sixteenth  century.  The  art 
see'ns  to  have  been  derived  by  the  Portuguese  from 
India,  and  to  have  reached  the  rest  of  Europe 
through  Spain.  It  was  long  known  as  Spanish 
•m  ir. 

Sealing-wax  has  a  resin  for  its  basis,  and  has  no 
wax  in  its  composition  ;  but  as  it  took  the  place  of 
wax  as  a  material  for  sealing  documents,  the  old 
name  was  retained. 

The  best  is  made  of  shellac  and  Venice  turpen- 
tine, coIore<i  by  vermilion  or  ivory  black. 

The  great  otficial  seals  of  England,  Scotland,  and 
India  are  naade  of  different  colors  respectively,  and 
of  various  ingredients,  and  a  great  fuss  is  made 
a')o  It  it. 

The  great  seal  of  England  is  made  according  to  a 
reei|)e  preserved  by  the  Lord  Chancellor,  and  it 
mikes  excellent  grafting-wax,  a-s  the  writer  knows 
by  experiment.  It  comes  rather  high  for  the  pur- 
]io ;(!. 

The  following  is  a  good  recipe:  — 

Melt  4  pounds  of  shellac  :  1  pound  of  Venice  turpentine  ;  3 
\>t  uni^  of  vermilion  Incorporate  by  stirring,  weigh  into  por- 
tions, a  id  roll  into  sticks.     Polish  by  exposure  to  a  charcoal  fire. 

Co  union  sealing-wax  consists  of  resin,  turpentine,  red-lead. 

A',  the  Vienna  Exposition  were  shown  small  sticks  of  vari- 
ously colored  sealing-wax,  tipped  with  an  inflammable  coin- 
pouni,  waich,  when  ignited  by  friction,  burns  and  fuses  the 
wax,  permitting  it  to  be  nseil  very  conveniently,  without  wast- 
ing or  dropping,  as  is  usually  the  case.  The  quantity  in  each 
stick  is  su.ficient  for  one  common  or  two  small  seals  Ooin- 
inenting  on  this,  the  "  Technologist  "  save  that  the  device  is 
by  no  means  ne.v,  being  even  older  than  the  invention  of  fric- 
tion-matches. 

Seal-lock.  A  lock  provided  with  a  seal  wliicli 
must  lie  ruptured  in  the  act  of  unfastening,  and 
which  tlius  indicates  the  fact  in  case  of  its  being  im- 
properly opened  or  tampered  with. 

In  Fig.  4788,  the   paper  seal  is  held  down  upon 


Seal-Lock. 


the  plate  through  which  the  key  F'K.  *V88. 
is  to  pass  to  reach  the  tumbler, 
by  a  sluitter  hinged  at  one  end, 
and,  when  closed,  fitting  within  a 
raised  frame  upon  the  lock-plate  ; 
the  shutter  has  a  hook  projecting 
from  its  free  end,  which  is  grasped 
I  by  a  projecting  portion  of  the 
tumbler  at  the  same  instant  that  ' 
another  portion  of  the  same  tum- 
bler engages  with  the  nose  of  the 
,  hasp. 

The  lock-bolt  has  two  catches 
which  simultaneously  engage  with 
or  disengage  from  the  has])  and  from  the  seal-cover, 
so  that  a  seal  cannot  be  removed  from  the  lock  with- 
out unlocking  the  same. 

In  later  locks  of  this  kind  variegated  glass  is  em- 
ployed in  making  the  seals.  These  are  cut  into 
squares  J  or  |  inch  in  diameter,  each  containing  a 
letter  and  number,  a  photograph  having  been  pre- 
viously taken  of  the  sheet,  and  the  photograph  is 
also  divided  into  corresponding  S()uares. 

The  keyhole  of  the  lock  is  covered  by  a  sliding 
plate  which  receives  a  seal  and  pushes  it  into  posi- 
tion over  the  keyhole.  The  plate  is  held  by  a  spring- 
catch,  whicli  may  be  released  by  a  stud  on  the  key, 
allowing  the  plate  to  be  slid  back  to  expose  the  key- 
hole, without  moving  the  seal  with  it.  When  once 
in  place  the  seal  cannot  be  removed  without  breaking 
it,  whicli  must  necessarily  be  done  to  obtain  access 
to  the  keyhole. 

In  case  the  lock  has  been  opened  in  any  way,  and 
an  attempt  made  to  conceal  the  fact  by  inserting  a 
fresh  seal,  it  is  at  once  detected  by  a  comparison 
with  the  photograph  of  the  original,  which  may  be 
forwarded  to  the  person  who  is  to  receive  the  ]iack- 
age.  Locks  of  tliis  kind  have  been  employed  on 
freight-cars,  mail-bags,  and  for  custom-house  and 
various  other  purposes. 

Seal-pipe.  {Gas.)  A  jiipe  whose  inlet  or  exit 
is  beneath  the  surface  of  the  water  in  a  hydraulic 
main  to  prevent  reflux  of  gas.  A  Dip-pipe,  Fig. 
1660. 

Seal-press.  A  press  for  imprinting  an  inscrip- 
tion or  device  on  pa- 
per or  jilastic  ma- 
terial. In  tile  exam- 
ple, the  lu'ndle  de- 
presses the  seal  by 
means  of  a  cam,  and 
is  thrown  up  by  a 
spring. 

A  fly  between  the 
die  and  the  bed  pie- 
vents  the  surround- 
ing parts  of  the  jiaper 
from  receiving  an  im- 
pression. 

Seal-skin.  The 
skin  of  the  seal  is 
light,  but  of  a  close 
texture,  and  makes 
a  vei-y  dense,  heavy 
leather.  It  is  made 
into  black  enameled 
leather  for  ladies' 
shoes,     for     hunting  Seal-Pfess. 

.and  rilling  boots  and 

knapsacks.  The  pelt  is  also  largely  applied  for  caps 
and  fur  clothing.  The  long  hairs  are  pulled  out, 
leaving  the  short,  fine,  soft  fur,  which  is  thick  on  the 
skin  ;  after  which  the  fur  is  dyed. 

Seam.     1.  (Shipwrighling.)    The  space  between 
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two  planks  of  a  ship's  skin,  filled  with  oakum  by 
calking. 

2.  {Fabric.)  The  junction  of  two  widths  of  fabric 
united  by  sewing. 

3.  (Mininy.)     a.  A  narrow  rein  or  layer. 
b.  A  horse-load. 

Seam-ham'mer.  (CoppcrsmUhing.)  A  creasing- 
hammer  for  Hatteiiing  seams  and  joints. 

Seam'iag-ma-chine'.  A  machine  for  forming 
the  joints  at  the  edges  of  sheet-metal  plates.  In  that 
shown,  Fig.  4790,  this  is  effected  by  placing  the 
work  on  a  fornier  at  the  top  of  a  mandrel  in  the 


Fig.  4790. 
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horizontilly  adjustable  shaft  a  and  bringing  down 
upon  it  the  rotating  head  6,  jourualed  in  a  casing, 
the  upper  part  of  which  is  hinged,  on  top  of  the 
standard  c.  A  screw  d  forces  the  head  tightly  down 
on  the  seam,  and  by  turning  the  handle  c  it  is  caused 
to  rotate,  carrying  with  it  the  former/,  pressing  the 
two  parts  hrmly,  and  closing  the  seam.  See  also 
Double-seaming  Machine  ;  Roof-seaming  Ma- 
chine. 

In  Fig.   4791,  when  the   cylindrical  part  of  the 
can  is  formed  and  the  flange  turned  upon   the  bot- 
tom, the  seam  is  completed  by  the  grooved  rotary- 
Fig.  4791. 


Seamins:~Mac!iine. 

roller  A  and  adjustable  rotary  pressure-head  E.  The 
pressure-head  is  drawn  downward  by  a  treadle  and 
raised  by  a  spring. 

In  Fig.  4792,  the  bottom  of  a  pan  or  other  vessel 
is  struck  up  between  the  dies  a  b,  and  united  to 
the  body  by  a  single  pressure  between  two  rollers  of 
proper  shape  to  close  the  seam,  forming  the  joint  j 
shown  at  c.  Other  methods  of  performing  this  oper- 
ation, and  the  seams  produced  thereby,  are  seen  at ! 
de  f  ghi  k.  See  also  Stamplng-machine  ;  Strik- 
ing-machine. 


Seaming  Sheet-Melai  Ware. 

Fig.  4793  is  another  form  of  seaming-mm-lii 
which  the   upper 


nc,  m 


axis,  carrying  the 
flanging-roller  I, 
is  depressed  by 
turning  the  hand- 
screw  r,  depress- 
ing the  tin  plate 
into  the  gi-oove  of 
the  roller  d.  The 
axis  c  is  then 
turnedbythe  han- 
dle A''  spinning  up 
the  edge  of  the 
tin  plate  as  it 
passes  between 
the  two  rollers. 

S  eam'in  g- 
tool.  A  tool  for 
joining  or  work- 
ing the  edges  of 
sheets   of    metal. 


Fig  4793. 


Tinman's  Seajnin^. Machine. 
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Fig.  4794. 


Sfaming-Tool foT  Pans. 


(SeeSEAMI.NG- 
MACHINE.) 
Fig.  4794  i.s  a 
machine  lor 
deHecting  the 
bottoms  of 
vessels  maile 
ofsheet-metal. 
The  inverted 
pan  is  laid 
upon  a  disk 
which  has  a 
flat  central  de- 
pression and  a 
marginal 


flange  ;  against  the  edge  of  the  latter  the  bottom  of 
the  pan  is  deflected  by  the  rotary  head. 


Fig  4795. 


2.     (Shoemaking.)     A  tool  for  flattening  Fig- 4797 
the  seams  of  boots,  shoes,  or  harness. 

Sear.  (Fire-arms.)  The  pivoted  piece 
in  a  gnn-lock,  whicli  enters  the  notches  of 
the  tumljler  to  hold  the  hammer  at  full  or 
half  cock,  and  is  released  therefrom  by  pull- 
ing the  trigger  in  the  act  of  firing. 

The  half-cook  notch  is  made  so  deep  that 
the  sear  c;innot  be  withdrawn  by  the  trigger. 

Search'er.     1.   (Sunjical.)     An  instrument  for 


/^^ 


Fig  4798. 


Tool  and  Holder  for  soldering  Seams  of  Sheet-Metal  Ware. 


Fig.  4795  is  a  devi<'e  for  seaming  sheet-metal  cans. 
The  metallic  cylindiical  former  receives  the  sheet- 
metal  cylinders  to  be  soldered  ;  an  adjustable  solder- 
troiigli  clamps  the  suture,  and  a  soldering-iron  passes 
aloni,'  to  complete  the  operation. 

Seam-lace.  (Fabric.)  A  narrow  stuff  used  by 
oari'iai^i'-tnukcrs  to  cover  seams  and  edges. 

Seam-press'er.  1.  (Husbandry.)  A  heavy 
roller  to  flatten  newly  plowed  land. 

2.  (Tailoring.)  A  sadiron  or  goose,  to  flatten 
seams. 

Seam-roll'er.  (Boot-waking.)  A  burnisher,  or 
r'lblicr.  for  Mattcnin;.;  down  the  edges  of  leather  where 
two  thicknesses  are  .sewn  together.  Machines  for 
.sreiui-rolling  have  a  jack  or  holder  for  the  boot-leg 
ami  a  rci-iproc;\tiiig  rubber  to  flatten  the  .seam. 

Seam-rub'ber.  The  roller  is  attached  by  the 
curved  spring  to  a  sliding  bar,  which  is  recipro<:ated 
in  ways  in  the  cross-head  through  suitable  gearing 


Sifitti-Rubber. 

eommuuicatiug  with  the  rotary  shaft  and  pinion. 
The  .seam  to  be  j)ressed  or  rubbed  is  adjusted  over 
the  longer  arm  of  the  cross-heail  beneath  the  roller. 

Seam-set.  1.  (Tin-u-orkinij.)  A  punch  used  by 
tinuuMi  fin'  closing  the  seams  ]irepared  on  a  hatchet 
stake.  (See  Stakk.)  The  face  has  a  groove  which 
shuts  down  the  edges,  usually  upon  a  wire. 


Lithotomy-  Searcher. 

feeling  after  urinary  concretions.  It  jiartakes  of  the 
character  of  a  catheter,  a  douche,  and  a 
forceps.  The  staff  is  a  cannula.  The  bent 
ends  are  joined  in  introducing  the  in.stru- 
ment  into  the  urethra,  and  are  separable  to 
grasp  the  stone.     Through  the  stem  may  be 

introduced  liquids  to  wash  out  the  bladder. 

2.  A  kind  of  probe  used  in  examining  a  liorse's 
hoof. 

3.  (Ordnance.)  An  instniment  used  for  examin- 
ing the  bore  of  a  gun.  It  is  attached  to  a  stafl',  and 
has  steel  points  pressed  outward  by  springs,  so  as  to 
enter  cavities,  if  any  exist,  when  pushed  in  and 
drawn  out  and  tinned  around  in  the  bore. 

Sear'ing-ir'on.     A  farrier's  iron  for  cauterizing. 

Sear-spring.  The  spring  which  causes  the  sear 
to  catch  ill  tlic  notch  of  the  tumbler. 

Sea'son-ing  Tub.  (Bakery.)  The  trough  in 
which  tlie  dough  is  .set  apart  to  rise. 

Seat.  1.  (MaeliiiLcry.)  The  part  on  wliich 
another  thing  rests,  as  a  valve-seat. 

2.  (Saddlery.)  a.  The  broad  part  of  a  saddle,  on 
which  the  rider  sits. 

b.  The  top  piece  on  a  gig  saddle. 

3.  (Furniture.)  The  flat  portion  of  a  chair  or 
sofa,  to  support  the 

person.  Fig  4799. 

Reversible  seats 
are  used  for  concert 
and  scliool  rooms, 
for  railway  cars  and 
in  .someother  places. 
The  seat  is  usually 
fixed  and  the  back 
connected  to  .seg- 
ments, which  are 
pivoted  to  the  arms, 
the  pivots  forming 
the  centers  of  oscil- 
lation when  ad- 
justed. 

4.  The  lower  or 
fixed  plate  of  a  pair 
of  bellows. 

5.  (Ordnance.)  That  part  of  the  bore  of  a  cham- 
bered piece  of  ordnance  at  which  the  shell  rests 
when  rammeil  home. 

Sea-Tvall.  (-Hydraulic  Engineering.)  A  revet- 
ment along  a  line  of  coast,  or  the  bank  of  a  water- 
course. 

A  sea-wall  may  form  one  or  more  sides  of  a  har- 
bor, as  in  the  ease  of  the  Heptastadium  of  Alex- 
andria, the  moles  of  the  Pireus  and  Rhodes,  of 
t'ivita  Veechia,  O.stia,  and  Antiuni,  as  well  as  those 
of  many  modern  ports,  especially  in  Europe,  whose 
small  rivers  afford  but  narrow  refuges. 

The  Roman  embankments  of  Effex  and  I.incolnstiire,  in 
England,  were  steep  mounds  of  eartla,  defended   by  rows  of 
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piles,  the  intervals  between   the  rows   being   filled   up   with  i 
chatk.  I 

Modern  embankments  on  the  estuary  of  the  Thames  consist  : 
of  three  strata.  The  rise  of  tide  is  10  feet,  and  the  lower  or 
main  portion  of  the  work  is  made  with  a  ba--e  of  5.  to  1  vertical 
The  top  width  of  this  portion  is  20  feet,  and  on  it  rests  the  out- 
burst  biink,  5  feet  high  and  8  feet  wide  at  top  ;  having  a  slope 
of  1.^  to  1 ;  thirdly,  the  stvash  bank,  2^  feet  high,  and  the  same 
width  lit  top. 

The  euibankmeots  are  pitched  with  ptone  on  a  soUd  facing  of 
clay,  in  positions  much  exposed,  while  in  others  the  surface  is 
covered  with  clay  and  gravel  where  it  is  washed  by  the  water, 
t'ae  upper  slope  "being  turfed  or  protected  by  a  growth  of  coueh 
gra5.s,  r.iy  grass,  or  lucerne. 

Shore  defenses  are  of  four  kinds  :  — 

1  Artiflci.il  constructions  which  break  the  force  of  the  waves 
before  they  re;ich  the  sliore- 

2.  Those  which  consolidate  ami  elevate  the  shore  itself,  so  as 
to  imiibk'  it  to  resist  the  action  of  tbe  waves. 

3.  Tho'B  which  make  or  assist  the  accumulation  of  sand  or 
shingle  upon  the  .shore. 

4.  fermaneiit  breakwaters,  which  act  as  islands  in  the  ofiBng 
ami  exclude  the  waves. 

Of  the  first  description  icere  the  cones  of  Ces.sart,  placed  oflf 
Cherbourg.  Being  destroyed;  a  breakwater  of  coursed  masonry 
on  a  bank  of  pi^rre  perdue  wa.s  substituted. 

Of  the  same  description  also  are  the  moored  crates  of  timber,   ■ 

through  whose  interstices  the  water  passes,  the  timbers  break-   I 

ing  the  force  of  the  waves      See  Bre\kw\ter.  ! 

Of  the  second  dt-scription  are  the  dikes  of  Holland  and  of  j 

France.     Thei*  are  sea-ivnllSt  and  belong  to  this  article 

Of    the  third   de-  | 
Fig.  4800.  scription  are  groins 

or  timber  erections, 
which  are  common 
on  the  sandv  coasts 
of  England  and 
Fmnce.  See  Groin. 
The  works  of  Br^- 
m  0  ntier  in  the 
Landes  of  Bordeaux 
are  also  of  this  char- 
acter, though  they 
are  rather  those  of 
the  planter  than  the 
constrmtor.  His  de- 
vices were  eminently  I 
worthy  of  the  en-  | 
gineer  on  the  prin- 
ciple of  Leupold's 
maxim,  — 

''  Artis  est  natu- 
ram  imitare." 

Of  the  fourth  de- 
scription are  the 
solid  breakwaters  of 
Plymouth.  Cher- 
bourg, Cette,  at  the 
mouth  of  the  Dela- 
ware, Buflalo,  and 
elsewhere. 

Sea-walls  are  made 
in  many  places  to 
protect  harbors  or  to 
save  the  land  from 
encroachment. 
When  faced  with 
coursed  masonry, 
they  may  have  the 
form  shown  at  B. 

a  is  an  earthen 
embankment ;  6,  a 
solid  wall  or  core  of 
puddle ;  c,  a  facing- 
wall  of  masonry  ;  d, 
the  high-water  level 
of  the  sea  or  bay  ; 
and  fj  the  natural 
bed.  The  form  of 
the  front  wall  must 
be  adapted  to  resist 
the  action  of  the 
waves,  and  the  em- 
bankment  must 
have  nn  internal  slope,  according  to  the  nature  of  the  materials 
of  whirh  it  is  composed  ;  for  ordinary  materials,  a  base  of  H  to 
a  perpendicular  hight  of  1  will  insure  the  necessary  stability 
and  firmness. 

If  the  entire  embankment  be  formed  of  loose  stones,  with  oc- 
casional facing  only  oflaid  masonry,  as  in  the  case  of  the  cele- 
brated breakwater  at  Plymouth, a  form  of  less  steepness  must 
be  adopted  for  the  sea-face  of  the  embankment. 

j1,  Fig.  4S0O,  is  a  section  of  the  Plymouth  (England)  broak- 
v/atcr.  The  line  a  a  shows  the  level  of  high-wnrer  spring-tiiles ; 
b  b,  low-water  spriag-tides  ;  c  c,  original  bottom^  var^  iug  from 
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A,  Plymouth  breakwater. 
By  tea/-dike  with  f  icing  wall  and  core. 
C  D,  inclosure  of  Zuid  Plas,  near  Rot- 
terdam, Holland. 

jE",  polder  bank,  Holland. 
F,  Havre  sea-wall. 


40  to  45  feet  below  low-water  mark:  rf,  the  foreshore:  f,  sea- 
slope  ;  /,  top,  45  feet  wide.  The  mass  of  the  work  is  (■on;posed 
of  limestoue,  from  the  Overton  quarries,  distant  4  miles  from 
the  spot.  The  stone  is  rai-^^ed  in  blocks  varying  from  i  to  10 
tons  and  upward  in  weight,  which  are  promi.-cuously  tlirown 
into  the  sea,  care  being  taken  that  the  greater  number  «i  the 
large  blocks  are  thrown  upon  the  outer  or  sea  slope,  aiid  thitt 
the  whole  are  so  mixed  together  as  to  render  the  mass  a.«  solid 
as  possible,  the  rubbish  of  the  quarry  and  screenings  of  lime 
being  Hung  in  occa^Monally  to  as.^^ist  the  consolidation  of  the 
materials.  The  form  of  the  outer  slope,  below  low-wyter  line, 
has  been  effected  by  the  action  of  the  sea,  and  is  JLStertained  to 
be  at  from  3  to  4  feet  of  base  tol  of  perpendicular  altitude.  Kum 
low  water  upward  tbe  work  has  been  set  artifitiallj  and  indii  td 
atS  to  1.  The  inner  slope  next  tbe  land  isnearl.ii  2  fiet  ba^e  to 
1  altitude.  The  foreshore,  shown  at  d,  which  is  from  30  to  TO 
feet  wide  at  different  parts  of  the  work,  rises  from  the  toe  of  the 
slope  to  a  hight  of  5  feet  above  low  water  at  its  cuter  extremity, 
and  serves  to  break  the  waves  before  they  reach  the  main  \.ork  ; 
thus  diminishing  their  force,  and,  at  the  same  tine,  preventir  % 
the  recoil  of  the  wave  from  undermining  the  ba>e  of  tbe  f^lope. 

No  other  country  in  the  world  has  so  stern  a  contest  tu  wage 
with  the  waters  for  its  existence  as  Holland.  Many  thousands 
of  square  miles  of  tillable  land  have  been  reclaimed,  and  aie 
only  maintained  by  vigilance  in  the  pref^ervation  of  the  dvvts 
or  banks  of  sand  which  oppose  the  waters  of  the  ocean  and  the 
large  e.-tuaries  and  rivers  of  the  country.  The  conformation  of 
these  is  indicated  by  the  illustrations,  one  of  which  (D)  shows 
a  sea-wall,  and  the  other  ( C)  one  of  the  subonliuate  embiink- 
ments,  whereby  the  interior  water-courses  are  lifted  abr^e  il  e 
level  of  the  country  they  tniveree. 

The  materials  of  the  Dutch  sea-walU  or  (//if5  vary  with  the 
facilities,  t-ituation,  materials,  exjiosure,  slope,  etc. 

Piling  ;  double  sheet-piling,  with  interpo.-ed  puddle  or  rubble; 
earthen  embankments,  with  or  witLout  walls  of  puddle,  to  ren- 
der thim  water-proof;  bundles  of  reeds,  fasiincs,  or  gabions, 
laid  in  cross  tiers  with  strata  of  toil,  and  secured  by  strikes  or 
masonry 

Anothtr  form  of  sea-wall  E  is  extensively  ufed  in  the  banks 
of  the  polders  of  Holland.  It  consists  of  a  double  row  of  sheet- 
piling  inclosing  ^pvddte  dike  of  retentive  soil.  The  foot  is  pro- 
tected by  an  apron  of  rubble. 

At  Havre  an  embankn.ent  of  earthwork  is  formed  behind  a 
vertical  inclosure  of  sheet-pi. ing,  as  shown  at  F.  The  ]iiles  of 
the  face  are  fastened  by  diagonal  ties  to  the  lear  row  of  piles. 
The  foot  i^  protected  by  rubble  or  coursed  masonry,  according 
to  the  character  of  the  ground,  the  exposure  to  currents,  etc. 

In  Fig  4801,  j1  .Biliufrtnites  the  sea-wall  now  being  built  along 

Fig.  4801. 
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the  water-front  of  New  York  (Mty.  Beyond  tbin,  piers  will  pro- 
ject into  tlie  stream  In  tbe  execution  of  the  work  the  old 
woodun  docks  are  removed,  and  the  bi-d  of  tlio  river  drudged 
until  solid  bottom  is  reiiclied.  Piles  are  then  driven,  for  the 
width  of  27  ftet,  sa.vfd  olT  to  a  uniform  depth  below  low  water, 
and  the  interstit-ef  between  t.ieni  tilled  up  to  within  two  feet  of 
their  top.^  with  f*toiio  thrown  over  from  barges.  Upon  this  a 
layer  of  eonorete  is  spread  by  divers  to  the  level  of  the  tops  ol 
the  pile-(.  The  ronerete  is  composed  of  1  part  of  Portland  <  em- 
ent,  '2.  sand,  4  crushed  stone  ;  and,  when  it  has  set,  blocks  of 
the  same  are  laid  upon  it  to  form  the  wall.  These  blocks  are 
molded  ;  the  larger  blocks  desi^nei  for  the  front  of  the  wall 
average  3fi  tons  in  weight,  and  batter  2A  inches  to  the  foot  on 
tho  outer  or  water  si  Ic  ;  square,  smaller  blocks  are  used  for  back- 
ing. The  upper  part  of  the  wall  has  a  granite  coping  whose  ex- 
po.''od  portions  are  dressed. 

The  sides  of  the  large  t'oncret«  blocks  are  grooved  to  receive 
achiin  by  which  it  is  lo-.vered  from  a  derriek  ;  the  setting  is 
done  by  divers.  Tho  wall  extends  into  the  river  to  various  dis- 
tances,—  at  Christopher  Street  250  feet,  —  beyond  the  present 
front :  the  intermediate  space  will  be  filled  in  with  rubbish  and 
pwel.  The  work,  when  completed,  is  designed  to  extend 
around  nearly  the  whole  circumference  of  Manhattan  Island. 
At  present  (November,  1874)  operations  are  in  progress  at  the 
Uattery,  at  the  foot  of  Canal  Street,  and  at  the  foot  of  Christo- 
pher Street ;  all  on  the  North  River  side.  See  Floati>g-der- 
rick;  W'hvrf. 

Sea-way  Meas'ur-er.  {Nautical.')  A  self- 
registt'iiiii^  log  iuventt;il  by  Smeaton.     See  Log. 

Se-bil'la.  (Mn.'ionri/.)  A  wooden  bowl,  to  bold 
tbe  .sand  and  water  used  in  sawing  or  grinding 
niaride,  fto. 

Sec'ond-coat.  (Plastering.)  The  second  layer 
of  pUisteriiig  on  lath. 

It  is  ealled  ^ct  in  two-coat  work,  and  floatiiuj  in 
three-coat  work. 

Sec'ond-cut  File.     A  file  whose  teeth  have  a 
gr;ide  of  coars(Miess  between  the  bastard  and  smooth. 
Tiie  grade.s  are  :  — 
Rough.  Second-cut. 

Middle-cut.  Smooth. 

Bastard .  Dead-smooth. 

The  nn^le  of  the  chisel  in  cutting  is  about  7°  from 
tbe  pt'rp;'ndi('ular. 

Sec'ond  Fut'tock.  (Shipbuildimj.)  A  franie- 
titnber  scarfed  on  the  end  of  the  futtock-tinibers. 
The  fiUtocks  are  a  series  of  lengths  of  timber,  which 
unite  to  form  the  frame,  beginning  at  the  Jiooi'-tim- 
bers  and  terminating  at  the  top-timbers. 

Sec're-ta-ry.  {Printing.)  A  font  of  type  in 
imitation  of  an  engrossing  hand. 


Itti-  li-  ct    ^'ica,   yecVetoAu-    tJiiKe. 


2mti-  li-  ct    xn- 


oiei 


gJ  Ivud-  lA  g;  taLtaa. 


'ectetaui/ 

eclctalu.. 


Se-cret'iiig.  A  process  by  which  the  hairs  of 
liiuv  mill  ralibit  skins  are  rendered  fit  for  felting. 
Tlie  skin  is  laid  upon  a  table,  and  the  hair  side 
brushed  with  a  solution  of  inei(uirv,  32  ;  aquafortis, 
500  ;  water,  300.  Tlie  skins  aie  then  .stoved,  caus- 
ing till'  retraction  and  curling  of  the  hairs. 

Sec'tion.  (PriifUnij.)  The  geometrical  projec- 
tion on  a  plane  surface  of  that  portion  of  an  object 
lying  beyond  an  imaginary  intersecting  plane. 

Sections  are  loiKjit.udinal,  transverse,  vcHiml,  hori- 
zontal,    ohlique,     cen- 


Fig.  4302. 


Harvester-Knife. 
line  or  line  of  construction 


tral,  lateral,  etc.,  ac- 
cording to  position 
and  direction. 
-  pj  2.  (Sarvcyinq. )  A 
.ijj  view  showing  the  in- 
equalities of  the  gi-ound 
in  reference  to  a  buse- 


3.  {Machiiierij.)  A  detachable  portion  of  a  nm- 
cliine  or  instrument  when  made  up  of  a  number  of 
jiarts  :  e.  ij.  one  of  the  triangular  knives  ;  a  row 
which  is  attached  to  the  cutter-liar  of  a  harvesting- 
niaehiiie. 

Sec'tion-al  Boat.  A  boat  made  up  of  several 
independent  sections,  or,  in  fact,  several  iinais, 
jointed  together  at  their  ends,  .so  as  to  conform  to 
sudden  bends  in  the  channel,  or  diseonnectid,  so 
that  each  may  be  separately  conveyed  over  a  )iorlage. 
Boats  of  this  kind  were  constructed  for  river  navi- 
gation in   Russia  by  General  Sir  Samuel  Beutl.am, 

Fig.  4803. 
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Sectional  Boat. 

toward  the  close  of  the  last  century,  and  have  been 
employed  on  the  Morris  and  Essex  Canal  in  New 
Jer-sey.     See  Fig.  2t)B5,  page  1176. 

Sectional  boats  for  canal  or  navigation  subject  to 
occasional  interruption  by  bends  or  rapids  are  de- 
scribed in  King's  En','li.sli  patent,  1S02.  They  are 
specifically  intended  for  n.se  on  inclined  plane-s,  as 
substitute  for  locks  when*  suiiimit  witer  is  scni'ee. 

Bond's  bout  is  mnde  in  two  portions,  united  b.v  )i  joint  neir 
the  niid-Ieiigtll  ;  eacll  iias  u  bullthe^d.  po  as  to  Im  Fcp.-irnti-ly 
buoynnt :  luid  one  i.s  somewluit  pii  alii-r  tlinn  the  otlier,  so  iis  to 
park  in  tlie  larf|:er  for  transportation  when  en'pty 

Ini^alls,  January  3,  1S6-5.  The  bo;tts  in-e  lii-Iied  togctlier  ron. 
scciitivoiy  by  joints  at  their  ends,  which  permit  a  c.eit;. in  amount 
of  Hexiou 

Heath,  November  1.5,  lSli4.  The  abutting  ends  of  the  t-.vo 
sections  Jeave  a  recess  between  thcin.  The  end  r.il-"  of  eacli 
project  and  lap  over  the  deik  of  the  other.  The  fci  lions  are 
drawn  together  by  a  windlass  and  rope,  one  of  which  is  madj 
fast  to  a  "  dead-eye  "  arrangement  on  tile  other. 

Sec'tiOD-al  Dock.  {Hiidranh'c  Emiinr.crimi .) 
The  sectional  dock  is  intended  to  lift  a  ves.sel  above 
the  surface  of  the  water,  in  order  that  its  bottom 
may  be  cleaned. 

It  consists  of  a  series  of  caissons  connected  with  a 
platform,  which  is  introduced  helow  the  vessel,  ami, 
the  water  being  jiuniped  from  these  caissons  liy 
means  of  steam-engines,  the  vessel  is  raised  by  their 
flotation.  The  apparatus  is  towed  to  any  place 
where  it  is  neces.sary  to  ap|ily  it. 

Sec'tion-al  Steam-boiPer.  (Steam.)  One 
built  uji  of  portions  .secured  together  in  ^uch  a  way 
that  the  size  may  be  increased  by  addition  of  sec- 
tions ;  the  working  capacity  being  the  sum  of  the 
whole,  and  the  individual  paits  being  .separately  re- 
movable  for  re)iair  or  substitution   of  new  pieces. 

See  STEAM-IiOTI.F.R. 

Sec'tion-beam.  (Warping,  etc.)  A  roller  which 
receives  the  yarn  from  the  sjiools,  either  for  the 
dressing-machine  or  for  the  loom  ;  in  the  latter  case 
it  is  a  ynrv-lvnm.      See  W.\rping. 

Sec'tion-Un'er.  A  device  for  ruling  parallel 
lines.     It   comprises   a   triangle   a,   which   is   held 
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against  the  side  of  a  straight-edge  i  by  a  thumb- 
screw and  a  spring  beneath  the  plate  d,  pressing 
against  the  under  sides  of  both  tlie  ruler  and  trian- 
gle. The  under  side  of  the  ruler  is  covered  with 
rubber  cloth,  which,  by  its  adhesion  to  the  paper, 
prevents  ready  displacement,  and  the  triangle  is 
caused  to  advance  ecjual  intervals  by  depres.sing  the 
button  e,  causing  a  pawl  on  the  ruler  to  move  tlie 
triangle  a  distance  determined  by  the  previous  ad- 
justment of  the  pawl.  This  adjustment  is  effected 
by  means  of  a  screw  over  the  spring,  which  throws 

Fig.  4801. 


rolling  lever,  which  has  the  shape  of  a  sector  of  a 
circle,  a  portion  bounded  by  two  radii  and  an  arc. 

It  is  used  as  a  gear-wheel  in  machines  when  an 
inii)ulse  of  moderate  length  is  required,  and  has  a 
reciprocating  rotary  motion. 

In  the  illustration  shown,  — as  an  example  of  the  use  of  a 
sector-wheel,  —  it  is  embodied  in  a  form  of  baling-pre.«s,  in 
which  the  followers //are  coincideutly  advained  or  retracted, 
to  press  the  bale  or  open  for  a  new  charge,  iis  the  ca.se  nia)  be. 
The  right  and  left  hand  screws  of  the  shall  i  operate  cogged 
sectors  /  /',  whose  o.^cillation  actuates  the  toggles  h  ?n  m'  hy 
which  the  followers  are  mutually  approached  to  press  the  bay, 
etc.,  into  the  compass  of  a  bale. 

Fig  4806. 
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Section- Luur. 

up  the  pawl  after  each  depres- 
sion, and  permits  parallel  and 

enuidibtaut  lines  to  be  ruled  at 

various  distances  apart,  at  the 

will  of  the  operator,  as  shown  at/;/. 

Sec'tor.     A  mathematical   instrument  used   for 

laying  down  plans,  measuring  angles,  etc.     It  has 
two  legs,  united  by  a  rule-joint, 
Fig.  4805.  and  graduated.     The  .scales  put 

tipon  sectors  are  divided  into 
single  and  double  :  the  former 
has  a  line  with  inches  divided 
into  eighthsor  tenths ;  a  second, 
into  decimals  containing  100 
parts ;  a  third,  into  chords  ;  the 
fourth  has  sines  ;  the  lifth,  tan- 
gents ;  the  si.Kth,  rhombs  ;  the 
seventh  and  eighth  have  lati- 
tudes, hours,  etc. 

The  double  scale  contains  a 
line  of  lines  ;  a  line  of  chords  ; 
third,   a  line  of  sines  ;   fourth, 

tangents  to  45° ;  fifth,  secants  ;  sixth,  tangents  above 

45°;  seventh,  polygons. 

In  surveying,  the  instrument  is  mounted  on  a  leg 

or  tripod,  and  the  bob  depending  from  the  axis  of 

the  rule-joint  indicates  the  station  exactly. 

2.  {AslroHoniy.)  An  instrument  of  long  radius 
and  small  arc,  as  the  Dip-sector  and  Zenith-sec- 
tor (which  see). 

Graham  made  the  seclor  by  which  Bradley  detected 
aberration  and  the  instrument  which  the  French 
Academicians  carried  to  Lapland  to  measure  an  are 
of  the  meridian. 

3.  (Gearing.)  A  toothed  gear  shaped  like  the 
sector  of  a  circle,  its  face  forming  the  arc.  Its  action 
is  reciprocating,  and  the  pitch  of  its  teeth  is  not 
necessarily  an  aliqnot  part  of  the  circumference. 

Sec'tor-al  Ba-rom'e-ter.  Invented  by  Ma- 
gellan. The  hight  of  the  mercurial  column  is 
found  by  the  angle  at  which  it  is  necessary  to  in- 
cline the  tube,  in  order  to  bring  the  mercury  to  a 
certain  mark  on  the  instrument. 

Seo'tor-cyl'in-der  Steam-en'gine.  (Steam.) 
An  engine  whose  working-chamber  is  a  sector  of  a 
cylinder,  in  which  a  rectangular  piston  oscillates  to 
and  fro  like  a  door  on  its  hinge.  The  a.xle  of  oscil- 
lation is  a  rocking-shaft  to  which  the  piston  is  fixed  ; 
and  by  means  of  an  arm  projecting  from  one  of  the 
outer  ends  of  that  shaft  and  a  connecting-rod,  motion 
is  communicated  to  the  crank. 

Sec'tor-gear.    See  Sector,  3  ;  Sector-wheel. 

Sec'tor-wheel.      (Gearing.)     a.    A  wheel,  or 


The  motion  derived  from  the  worms  on  the  shaft  is  imparted 
by  means  of  three  sector-gears,  at  each  end.  to  toggles  whit  h 
move  in  unison,  and  are  pivoted  to  different  parts  of  the  fol- 
lower, so  as  to  make  it  move  squarely  in  the  box. 

b.  A  cog-wheel  whose  perimeter  is  formed  of  sec- 
tors of  varying  radii,  imparting  a  vaiiable  motion  to 
a  wheel  of  counterpart  form.     A  variable  wheel. 

Sec'troid.  (Areliiteeture.)  A  tei-m  applied  to 
the  surface  of  two  adjacent  groins  in  a  vault. 

Se-dan' ;  Se-dan'-chair.  An  upright  convey- 
ance for  one  person,  much  in  vogue  during  the  last 
century.  It  was  usually  carried  by  two  men,  by 
means  of  a  pole  on  each  side. 

A  similar  contrivance,  tenned  sella,  was  used  by 
the  Romans  under  the  Empire  ;  the  poles  (as.ieres) 
were  removable. 

The  name  is  derived  from  Sedan,  in  France,  where 
they  were  originally  made.  Their  introduction  into 
England  dates  back  to  1581. 

Sir  Sanders  Duncomb  obtained  a  patent  or  mo- 
nopoly of  their  manufacture  for  14  years. 

In  the  reign  of  James  1.  the  Duke  of  Bnckingham 
incurred  great  odium  by  using  one,  rei]uiring  "free 
Britons  to  perform  the  work  of  bea.sts." 

'*  Come  in  a  sedan  from  the  other  end  of  the  town.''  —  Pepys's 
Diary.  1667. 

The  reigns  of  Queen  Anne  and  the  first  Georges  seem  to  have 
been  the  golden  age  of  the  sedan-chair. 

Sed'i-ment-col-lect'or.  (Steam.)  A  device 
to  prevent  the  deposition  of  sediment  on  the  bottom 
of  boilers.  An  inverted  hollow  cone,  whose  mouth 
is  a  little  above  the  water  surface  of  the  boiler.  It 
communicates  with  the  rest  of  the  boiler  by  triangu- 
lar openings  near  its  upper  edge.  Scum  and  tem- 
porarily floating  crystals  of  .salt  and  solid  matter 
passing  into  the  comparatively  still  water  of  the 
cone,  settle  to  the  bottom,  or  apex  of  the  cone,  and 
are  thence  blown  off. 

Scott's     (English)     patent,  Fig.  4807. 

1S27,  consists  of  a  vessel  or 
series  of  vessels  placed  lon- 
gitudinally of  the  boiler,  and 
acting  as  a  fal.se  bottom  to  re- 
ceive the  deposit.  The  water  | 
within  these  remains  tranquil, 
while  that  outside  may  be  in  a 
state  of  violent  ebullition. 

The  upper  collector  o  is  a 
cast-iron  trough  suspended  be-      Sediment-  CoUfcior. 
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tween  the  Hues,  niiJ  partially  or  entirely  covered 
with  one  or  two  cast-iron  lids.  This  catches  and 
rctiiins  the  finer  deiiosits  whicli  lloat  near  the  surface. 
Tlie  lower  collector  b  is  merely  a  shallow  tray  on 
lo'.ii-  lef,'s,  slightly  elevated  above  the  bottom  of  the 
boiler,  which  receives  the  heavier  particles  deposited. 

Sec  also  iNCIUiSTAriON  IN  UolLEItS,    PllUVEN TING. 

Seed-drill.     A  machine  for  sowing  seed  in  rows. 
.See  (li:.\iN-L)iiii.L  ;  Skeiiing-machine. 
Seed'er.     Fig.  4S0S  is  a  seed-sower  for  gardens. 
It   has   a   gate   to 
Fig.  4808.  graduate  the    rate 

of  discharge  as  the 
implement  is  drawn 
along  in  the  little 
furrow  made  by 
pressure  of  the 
share,  or  previously 
by  means  of  a  hoe. 
See  Seei)ING-m.\- 
CHiNE  ;  Grain- 
drill,  etc. 

Seed'ing-ma- 
chine'.      (Hus- 
bandry.)     An  im- 
plement for  sowing 
•:.•  seed.      The    term, 

Seeder.  in  itsgeneral  sense, 

may  include  ma- 
chines for  planting  in  hills,  drills,  or  broadcast,  hut 
it  is  confined  more  usually  to  machines  for  distribut- 
ing seed  in  drills  or  broadcast. 

Seceding  in  Egypt  was  done  upon  the  mud  left  by 
the  retiring  Nile.  When  Osiris  retired  within  his 
banks,  the  fertilized  ground  brought  forth,  and  the 
husbandman  who  scattered  the  seed  from  his  basket 

Fig.  4809. 


A  native  machine  used  in  British  India  is  sub8tantiaily  similar. 

We  tind  drills,  butli  for  seed  and  manure,  mentioned  by 
Worlidge  in  his  "  Husbandry,'*  1669. 

Evelyn,  wiio  was  one  of  the  founders  of  the  Royal  Society  of 
England,  and  who  died  in  1706.  wrote  in  high  commendation  of 
a  (IriU  which  was  the  invention  of  Don  Joseph  de  Le-scatello,  u 
nobleman  of  Carinthia,  in  1663.  This  consisted  of  a  seed-box, 
having  a  cylinder  .uruished  with  wheels  to  distribute  the  seed, 
and  dropped  the  seed  regularly  in  the  furrow.  It  was  fastened 
behind  the  stilts  of  the  plow.  The  inventor  was  rewarded  there- 
for by  the  Emperor  Rudolphus  II.  Ue  afterward  took  out  a 
patent,  in  Spain  ! 

It  was  recommended  as  saving  t/^  of  the  seed  otherwise  neces- 
sary on  a  given  area.  The  Earl  of  Sandwich  forwarded  it  from 
Spain  to  England. 

In  1730,  the  invention  came  under  the  notice  of  Jethro  Toll, 
the  inventor  of  the  horseshoe,  lie  was  delighted  with  the 
suitability  of  the  instrument  for  his  mode  of  cultivation,  and 
its  success  was  thenceforth  established.  See  Grain-drill  ;  Cul- 
tivator; Uoe;  Plow,  etc. 

Fig.  4810  is  one  form  of  seeding-machine  having 
hollow      shares 

drawn     by     drag-  Fig-  4810. 

bars,  and  dropping 
into  the  furrow  the 
seed  whicli  is  uni- 
formly fed  from  the 
hopper  above. 

In  Fig.  4811,  the 
seed  mechanism  is 
actuated  by  the  rol- 
ler, which  forms  the 
eartli  into  ridges, 
for  protection  of 
the  seed.    The  rela-  Seed-DriU. 

tive   vertical    posi- 
tion of  the  parts  is  adjustable,  to  regulate  the  depth 
of  planting.     The   rear  rollers  cover  the  seed.     See 
also  GuAlN-DMLL,  Figs.  2278-81,  pages  1002-4. 

Fig.  4811. 


Seeding  in  E^ijpt  {from  a  Pyramid  near  Memphis), 

was  followed  by  the  jilows,  the  bush-harrow,  or  hy 
a  flock  of  sheep  or  goats,  whose  feet  hid  the  seed  be- 
neath the  surface  of  the  soil. 

There  were  three  diH'erent  modes  of  seeding  grain 
in  use  among  the  Romans  in  tlie  times  of  Varro  and 
Columella. 

1  The  seed  was  thrown  upon  plowed  ground  and  then  plowed 
in 

2.  The  land  was  ribbed,  or,  OB  we  say,  listed,  and  the  seed 
drilled  hy  hand  along  the  top  of  the  ridge. 

8.  The  land  wii.'i  listed,  the  seed  sown  broadcast,  and  covered 
by  harrowing  down  the  ridges. 

4.  Tin  seed  (such  as  vetches)  was  sown  broadcast  on  un- 
plnwed  land,  and  was  then  plowed  in 

The  ('hinese  have  used  agrain-drill  for  ages.  At  the  present 
day  their  drill  consists  of  a  wheelbarrow  carrying  the  seed-hop. 
per,  and  having  throe  hollow  t^-eth,  'IS  inches  in  length,  which 
draw  .a  furrow  int^)  which  tlie  seed  drops  This  machine  follows 
the  plow,  and  is  itself  followed  by  the  roller.   See  Seeding  plow. 


Seeding-Machine. 


Howard's  English  grain-drill  is  driven  hy  steam, 
sows  a  land  16  feet  wide,  and  drills  and  harrows  20 
acres  per  day. 


Seed'iug 
plow.  A  jilow 
with  a  box, 
which  drops  or 
scatters  seed  in 
the  furrow  or 
on  the  fre.sh- 
turned  earth. 

a  is  an  As- 
sy r  i  a  n  )ilow 
from  the  "black 
stone  "  of  Lord 
Aberdeen.  The 
lithic  record  is 
of  the  time  of 
E.sarhaddon.  It 
shows  a  grain- 
drill,  with  bowl 
for  the  seed, 
and  a  tube  to 
lead  it  into  the 
furrow. 


Fig.  4812. 


Orientetl  Piotos. 
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b  is  the  modern  Turkish  plow. 

c,  the  nioileni  Arab  plow. 

Seed-plant'er.  An  implement  for  planting 
seed  in  lulls. 

Fig.  4813  is  a  hand  implement,  to  be  drawn  by 
one  horse.  The  seed-drill  has  a  forward  wheel,  eun- 
nccting  by  a  crank  and  rod  with  the  rod-shait,  which 
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comnuiiiicates  by  roils  with  the  seed-slides  of  the 
separate  hoppers,  which  discharge  into  the  seed- 
tubes  of  the  shares.  The  side-ljars  are  jiivoted  to 
the  main  frame,  and  are  adjustable  laterally  by  rack- 
bars  and  a  central  i>inion. 

Fig.  4814  is  a  machine  for  planting  in  cheek  rows, 
so  that  the  held  may  be  cnlti^'ated  both  ways,  in 
hills,  instead  of  only  one  way,  in  drills. 

The  ground,  having  been  marked  out  one  way,  is 
crossed  by  this  machine,  and  as  it  reaches  each  inter- 
section with  the  previous  furrows,  the  lever  is  moved 
by  the  man  who  rides  on  the  machine,  and  the  seed  is 
dropped.      Wee  l.'uUN-PL.'VNTER,  page  627. 

Seed-sow'er.  A  machine  for  sowing  giain, 
grass  or  clover  seed,  broadcast. 

It  is  properly  distinguishable  from  a  grain-drill 
and  a  corn-planter,  the  former  of  which  deposits  the 

Fig.  4814. 


seeds  and  the  latter  the  com  in  hills.  In  hill,  in 
drill,  or  broadcast  are  the  three  modes,  and  the  latter 
h  sowing.     See  CouN-puiNTER  ;  Guain-pkill. 

See'hand.  (Fabric.)  A  tine  muslin  of  a  grade 
between  nainsook  and  mull. 

See'saw  Pan.  {Sitgar-mannfacturc.)  A  rock- 
ing )ian  or  boiler  for  evaporating  saccharine  juices. 
See  Fig.  1890,  page  813. 

Seg^gar;  Sag'gar.  {Pottery.)  An  open  box  of 
clay,  which  receives  articles  of 
plastic  clay  orin  the  biscuit  con- 
dition, and  protects  them  while 
being  baked  in  the  kiln.  The 
scgijars,  with  their  contents, 
are  placed  one  above  another 
in  the  kiln,  the  bottom  of  one 
forming  the  cover  of  the  one 
below  it.     See  PoTTEKY-KiLN. 

The  scggars  vary  in  size  and 
shajie  with  the  form  and  pro- 
[tortions  of  the  contained  ware. 

Seggars  are  made  of  tire-clay 
and  old  ground  seggars  molded 
into  the  shape  required  and 
baked.  The  articles  are  suji- 
ported  in  the  seggars  liy  rings, 
ridges,  or  studs  of  fire-clay. 
In  some  cases  the  pieces  rest 
one  on  another. 


Fig.  4815. 
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Seggars  in  the  Kiln. 

A  kiln  holds  30,006  average  pieces  inclosed 
in  their  seggars,  a  cylindrical  pile  of  which  is 
called  a  bm>g. 

Fig.  4817  shows  seggars  for  dishes  and 
jilates  ;  they  consi.st  of  a  series  of  rings,  and 
the  plates  rest  on  pins. 

The  term  is  one  belonging  to  the  potteries, 
J.  and  is  variously  spelt  scggar,  saggar,  sajger, 
snggrr. 

Seg-ment'alArch.  (Architectnre.)  One 
described  from  a  center,  and  having  less  or 
more  than  180°;  usually  less.  The  Washing- 
ton aqueduct  bridge, 
built  by  General 
Meigs,  over  Cabin 
John  Creek,  Mary- 
land, consists  of  a  sin- 
gle arch  of  this  kind  ; 
it  has  a  span  of  220, 
a  rise  of  o7  feet,  and 
its  span  is  e.xceeded 
by  but  one  other 
.stone  arch  in  the 
world.      See   Stoxe 

Arch. 
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Fig.  4817. 


Seg-ment'al  Valve.  A  valve  wliose  .seating 
suifaci;  is  a  purtioii  of  a  ej'limler.  In  Fij^.  -iSlS,  the 
segmental  valves  are  connected  by  link.s  whicli  enter 
tile  slot  of  tlie  stem.  The  links  have  rectangular 
holes  traversed  hy  tapering  bars  having  a  wedge  be- 
tween them  which  is  sniveled  in,  and  adjusted  by  a 


Fig.  4S18. 


Fig.  1820. 


Segment  Gear  and  Rack. 


guides.  In  the  example,  the  object  is  to  convert  the 
oscillating  motion  of  one  shaft  into  a  continuous  re- 
volving motion  of  another  shaft. 


Fig.  48;i 


Sf^iiental  Vatves/or  Steam-Engine, 


temper  screw  in  the  end  of  the  stem  to  adapt  them 
to  tneir  seats.  The  valve-blocks  are  also  forced  to 
their  seats  by  spiral  springs. 

Se^'ment-gear.  A  curved  cogged  surface,  occu- 
pying hut  an  arc  of  a  circle.  Fig.  "4819  shows  it  as 
ap|ilieil  to  the  hay-discharging  apparatus  of  a  sulky- 
rake.     To  discharge  the  rake,  the  operator  presses 

Fig,  4819. 


L^^ 


Fig.  4822. 


Srs^ment  Gear  and  WTieel. 


his  foot  upon  tlie  stop  and  disengages  it  from  the 
lever,  which  is  then  drawn  backward  by  hand  to 
raise  the  teeth. 

Fig.  4820  shows  a  segment-rack  applied  to  a  rack 
on  the  staff  of  a  dasher  which  recijirocates  in  a  wash- 
iuLT-box. 

Seg'ment-rack.  A  cogged  surface  differing  from 
the  ordinary  r.ack  in  being  curved,  so  as  to  oscillate 
upon  a  center  instead  of  reciprocating  in  slides  or 


Segment-Snw. 


Segment-Rack. 

Seg'ment-saw.      1.    (Wood-wm-king.)      a.    A 
veneer -saw.     One  whose  active  perimeter  consists  of 
a  number  of  segments  attached  to  a  disk  or  hub. 
The  invention  of  General  Sir  Sam- 
uel   Bentham   before    1800.      See 
Veneek-saw. 

b.  A  saw  which  cuts  stuff  into 
segmental  shaiies  ;  as,  for  instance. 
Sir  Samuel  I?entham's  saw,  in 
whicli  the  work  was  guided  in  an 
arc  by  a  radius  arm.  A  chair-back 
saw.      It  may  be  band  or  jig. 

2.  (Surgiail.)  A  nearly  circular 
plate  of  steel  serrated  on  the  edge 
and  riveted  to  a  wooden  handle  (Fig.  2502,  page 
1100).  It  is  known  as  Hey's  saw,  and  is  used  in 
surgical  operations  on  the  bo'nes  of  the  cranium,  and 
the  metacarpal  and  metatarsal  bones. 

Seg'ment-shell.  (Ordnance.)  An  elongated 
proieetile  invented  by  Sir  W.  Armstrong. 

The  iron  body  is  coated  witli  lead,  and  contains  a 
number  of  segments  of  iron  in  successive  rings,  leav- 
ing a  hollow  cylinder  in  the  center  for  the  bursting- 
charge. 

The  charge  bursts  on  impact  or  by  a  time-fuse,  and 
scatters  the  segments  in  all  directions. 

It  may  be  used  as  case-shot  by  arranging  the  fuse 
to  explode  the  .shell  on  leaving  the  muzzle. 

Seg'ment-valve.  A  valve  having  a  seating  sur- 
face consisting  of  a  portion  of  a  cylinder.    The"valve 
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(Fig.  4S23)  for  gas  or  water  pipes  is  ailjustud  to  the 
desired  width  of  opening  by  means  of  a  bevel- pinion 


Segment-  Valve. 

working  into  a  corresponding  rack  on  tlie  back  of 
the  valve.  The  case  has  a  removable  cover  enabling 
the  working  parts  to  be  taken  out  without  disturbing 
the  main  Jiipe. 

Seg'ment-'wheel.     A  wheel   a  part  of  wliose 
periphery  is  utilized.     In  the  il- 
Fig.  4824.  lustration,   the    wheel    has    two 

cogged  segmental  jiortions,  which 
act  alternately  upon  the  jiinion, 
giving  a  slow  forward  and  quick 
reverse  motion. 

Seg'ment-Twin'do-wr.     (Ai-- 
chitcclare.)      A  window  of  seg- 
mental shape.    A  form  of  dormer 
or  attic  window,  commoner  afore- 
Segment-Wheel.       time  tlian  at  present. 

Seine.     A  large  fishing-net. 
Seine-boat.      A  fishing-boat  from   which   tlie 
seine  is  cast. 

Seis'mo-graph.  An  electro-magnetic  apparatus 
for  registering  the  shocks  and  undnlatory  motions 
of  an  earthipiake, 

Seis-mom'e-ter.  An  instrument  for  detecting 
earth(iuake  shocks  and  recording  their  duration. 
The  agitation  or  change  of  level  of  a  mercurial 
column  sets  to  woi'k  a  delicate  electric  apparatus, 
which  records  the  time  of  the  first  shock,  the  inter- 
vals between  the  shocks,  and  the  duration  of  each  ; 
their  nature,  whether  vertical  or  liorizontal,  the 
ma.xiuuim  intensity  ;  and,  in  the  case  of  horizontal 
sUock.s,  the  direction  is  also  shown.  The  observa- 
tory established  by  tile  Jtalian  government  on  the 
Hank  of  Mount  Vesuvius  for  watching  the  indi- 
cations of  threatened  eruptions  is  provided  with 
instruments  of  this  class,  wliich  are  sufficiently 
sensitive  to  be  affected  by  any  violent  shocks  occur- 
ring in  the  great  Mediterranean  basin.  On  the 
occasion  of  a  late  eruption  in  tlie  Gi'eek  archipelago. 
Professor  Falmieri  was  enabled  to  announce  that  a 
great  disturbance  had  occurred  long  before  the  news 
of  the  event  had  reaclii'd  Italy.  Sliocks  occasioned 
by  disturbances  of  Mount  Etna  are  readily  observ- 
able. 

The  eruptions  are  preceded  by  earthquakes,  in- 
creasing in  intensity  and  frequency  for  some  days 
beforehand,  and  by  irreg\darities  in  the  diurnal 
variations  of  tlie  magnetic  needle. 

Seis'mo-acope.  An  instrument  for  recording 
the  mensuration  of  the  force  and  duration  of  earth- 
quakes.    A  seismometer. 

Seiz'ing.  (NmUical.)  a.  The  rope-yarn  or  stufl' 
used  for  seizing. 

a,  eye  seizing. 

b,  tliroat  seizing. 

c  e,  round  seizing. 
d,  seizing  secured  with  reef-knot. 
b.    Binding  two  ropes,  or  the  two  parts  of  the  same 
rope,  together,  by  means  of  smaller  stuff. 

Self-act'ing  Valve.     One  moved  by  the  fluid. 


Sel/-Closi7ig  Faucet. 


Seizings. 

in  contradistinction  to  one  moved  by  the  application 
of  mechanical  devices. 

Self-olos'ing  Bridge.  A  pivot  bridge  opened 
by  canal-boats  in  passing.  Made  by  Snyder  Broth- 
ers, WiUiamspoit,  Pa.     See  jiatents  :  — 

Schneider  and  Montgomerv,  September  4.  1860  :  Seizor,  Oc- 
tober 9,  1861 ;  Winkler  and  Berndt,  January  19, 1869  ;  May  28, 
1872  ;  and  October  8, 1872. 

Self-clos'ing  Fau'cet.  A  faucet  having  a  valve 
which    is   held 

down  to  its  seat  Fig.  4826. 

by  a  spring  to 
prevent  the  es- 
cape of  liquid, 
and  is  raised  by 
means  of  a  lever 
when  the  liquid 
is  to  be  drawn 
off. 

The  valve  a 
has  an  opening 
to  receive  the 
tail  of  the  lever 
6,  by  which  it 
is  raised  when  a 
li([uid  is  to  be 
drawn  ;  at  oth- 
er times  it  is  held  duwn  by  a  spring. 

Self-feed'ing  Fur'nace.  A  magazine  furnace 
in  which  fiesh  fuel  from  a  hopper  falls  into  the  fur- 
nace as  the  coal  is  consumed. 

Self-con-tained'  En'gine.  An  engine  and 
boiler  attached  together  complete  for  working. 
Similar  to  the  portable  engine,  but  without  traveling 
gear. 

Self-re-cord'ing  Lev'el.  This  machine  is 
adapted  for  obtaining  a  profile  or  vertical  section  of 
a  line  of  survey  by  passing 
over  the  track.  A  grade- 
indicator. 

The  carriage  traverses  on 
wheels  of  known  circum- 
ference, and  one  of  these 
is  geared  to  a  drum,  so  as 
to  rotate  the  latter  at  such 
a  rate  that  a  given  length 
of  the  profile  paper  wrajiped 
thereon  will  correspond  to 
a  certain  distance  traveled. 
The  pajier  unwinds  from  one  roller  and  wraps  upon 
another,  being  subjected  to-  the  action  of  a  pencil 
on  the  pendniuni,  which  swings  toward  one  end  or 
the  other  of  the  drum  as  the  carriage  ascends  or 
descends  a  hill,  only  maintaining  a  central  position 
when  traveling  a  "dead-level.  The  drum  can  be 
shifted  vertically  to  accord  with  any  required  scale. 

Self-reg'is-ter-ing  Ba-rom'e-ter.  A  barome- 
ter provided  with  devices  for  automatically  regis- 
tering variations  of  atmospheric  pressure.     See  Ba- 

R0MKTl;O(JRAPH  ;    PiAROGRAPH. 

Self-reg'is-ter-ing  Com'pass.  An  arrange- 
ment by  which  the  compass  piiiits  a  record  of  the 


Fig.  4827. 
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course  in  which  the  ship  is  steered.  The  compass 
carries  on  its  uniler  side  a  number  of  types,  corre- 
sponding with  the  points  oi"  the  compass.  A  strip 
of  paper,  niov(_-d  by  clock-work,  passes  under  the  card 
at  tluit  side  which  is  next  tlie  bow  of  the  vessel,  and 
bf^tween  tlie  paper  stri[i  and  tiie  card  itself  is  an 
inked  type,  which  also  travtds  slowly.  At  certain 
intervals  the  compass-eanl  is  tilted  so  as  to  bring  the 
type  which  happens  to  be  immediately  above  the 
paper  strip  at  the  time  duwn  upon  the  inked  type, 
thus  marking  on  the  paper  the  course  in  which  the 
vesselis  being  steered.      The  invention  of  Albini. 

Another  .self-recording  compass  is  that  of  Gordon, 
December  8,  186-3,  in  which  the  course  of  a  ship  is 
recorded  by  drop[iing  little  pellets  into  boxes.  It 
consists  of  a  registering  marine  log  and  a  compass 
dividetl  into  compartments  for  the  reception  of  pel- 
lets, and  an  ap()aratus  for  dropping  a  pellet  into  one 
of  said  com()artments  whenever  the  vessel  has  made 
a  certain  distance,  the  delivering-tnbe  or  portion  of 
the  said  dropping  apparatus  being  so  controlled  as 
to  always  ponit  in  the  direction  in  which  the  vessel 
is  moving  through  the  water.  See  Maiuneu's  Com- 
I'Ass. 

Self-reg'is-ter-ing  Ther-mom'e-ter.     One  in 

which  the  indi- 
Fji;.  4828.  cations    of    the 

instrument  are 
recorded  at.  reg- 
ular intervals  of 
time.  T  h  e 
thermometer- 
needle  is  at- 
tached to  a 
coiled  metallic 
ribbon,  whose 
expansion  and 
contraction  by 
change  of  tiMu-. 
perature  oscillate  the  needle.  The  independent 
needles  are  actuated  by  tliis  one,  and  denote  the 
extremes  reached.  These  independent  nei'dles  have 
tliainb-burrs  by  which  they  may  be  turned.  See 
Tiik;;.\himetkii. 

Sel'vage.  1.  (Locksmithing.)  The  edge-plate 
of  a  lock  through  which  the  bolt  shoots. 

2.  (XauHcuL)  A  piece  of  very  flexible  rope,  com- 
posed of  yarns  not  twisted  togt^ther,  but  laid  parallel 
and  bound  with  marline. 

3.  (Fabric.)  The  edge  or  list  of  cloth,  woven  so 
as  to  prevent  raveling. 

Sel'va-gee.  (iVa/Uical.)  A  rope  or  ring  made 
by  a  number  of  spun  yarns  laid  parallel  and  secured 
by  lashings.  It  is  sometimes  used  in  place  of  rope, 
being  less  likely  to  slip,  and  is  more  elastic. 

Sem'a-phore.  An  apparatus  for  conveying  in- 
formation by  visible  signs,  such  as  oscillating  arms 
or  flags  by  daylight,  and  by  the  disposition  of  lan- 
terns by  night.  The  various  combinations  may 
serve  to  indicate  the  numbers  corresponding  to  cer- 
tain expressions  in  a  tabulated  code,  or  may  be  era- 
ployed  to  represent  the  letters  of  the  alphabet. 

In  the  prophecy  of  Jeremiah  (588  b.  c.),  chap.  vi.  verse  1, 
we  find :  — 

"  0  ve  children  of  Benjamin,  gather  yourselves  to  flee  out  of 
the  niid-st  of  .lerusalem,  auil  blow  the  trumpet  in  Tekoah.  and 
net  up  a  sign  of  fire  in  neth-hat-cerem  ;  for  evil  appeareth  out 
of  t'le  north,  and  Rreat  di^struction." 

Homer,  some  400  years  before,  had  compared  the  aureola 
which  Buri-ounded  the  head  of  Achilles  to  the  signals  made  in 
besieged  cities,  by  fires  at  night  and  clouds  of  smoke  by  day  ; 
and  -Esuhylus,  more  than  a  century  after  Jeremiah,  using  per- 
haps* a  poetical  license,  mikes  Agamemnon  announce  the  fall 
of  Trov  to  Clyt^mnestni  by  beacon-fires,  whose  rays,  darting 
from  the  Asiatic  shore  to  Lemnos,  were  repeated  from  Mount 
Athos,  whence  the  grateful  news  was  in  like  manner  telegraphed 
to  Argos.     Fire-signala  were  prepared  by  Mardooiiu  to  DOtify 
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bis  master,  *'  the  great  king^'  Xerxes,  then  at  Sordis,  of  the 
second  taking  of  Athens. 

At  a  later  period,  Polybius  describes  a  semaphoric  system  im- 
proved by  him,  in  which  messuges  were  traiiwmitled  by  siH.'lling 
out  the  words.  The  letters  of  the  Greek  alphabet  wejc  divided 
into  five  parts,  which  were  inscribed  ou  an  equal  number  of 
boards  affixed  to  upright  posts  between  two  ualls.  The  num- 
ber of  the  post  and  the  number  of  the  letter  on  each  board  was 
indicated  by  the  successive  exhibition  of  from  one  toflvi-  torches 
above  the  wall.  The  signal  in  each  case,  as  in  modern  systems 
of  scniaphoric  telegraphy,  was  repeated  at  the  receiving-station, 
to  guard  against  mistakes. 

^'Eiicoa,  who  lived  in  the  time  of  Aristotle,  invented  a  method 
of  ti'lej^raphiug  in  which  a  number  of  the  phrases  n.o^-t  fre- 
quently occurring  in  war  were  written  at  various  elevations 
upon  an  upright  board  on  a  fioat  iu  a  vessel  of  water.  Each 
station  was  provided  with  one  of  these,  and  at  a  given  signal  the 
water  was  allowed  to  flow  from  tlie  vessels  at  each  sbition  until 
the  required  message  ou  the  board  was  on  a  level  with  the  top 
of  the  vessel  at  the  transmitting  station,  when  a  second  signal 
wa.-*  made,  and  the  flow  of  water  stopped  ;  as  the  apparatus  at 
each  was  precisely  similar,  the  san.e  intcription  would  at  this 
moment  be  exactly  on  a  level  with  the  top  of  the  vessel  at  both 
stations. 

Signaling  by  the  waving  of  flags  and  lanterns  is  practiced  on 
railroads,  and  has  been  embodied  into  a  code  capable  of  great 
variety  of  expression  in  the  United  States  Signal  Service. 

The  Chinese  and  the  ancient  Scythians  were  in  tlie  habit  of 
communicating  information  by  means  of  fires  and  pumke,  and 
the  same  practice  pievailed  within  comparatively  ntent  times 
aniorg  the  Scottish  Highlanders  and  the  inhabitants  of  the 
borders. 

From  exi--ting  indications,  fire  telegraphy  must  have  been  ex- 
teni^ively  emplo\edby  the  ancient  nioucd-building  race  which 
preceded  the  lndi:ins  who  inhabited  North  Auierica  when  it 
first  became  known  to  Europeans.  Throughout  the  West,  no- 
tably in  the  Scioto  and  Miami  A'alleys,  mounds  of  earth  thrown 
up  in  elevated  positions  are  found  which  were  evidently  de- 
signed for  this  purpose.  The  perinantiit  nature  of  the  forti- 
fiiationsand  the  character  of  the  entombed  remains  suggest  that 
the  region  was  at  one  tin  e  inhabilcd  by  a  nation  or  nations 
more  numerous  and  possessing  a  higher  degree  of  political  or- 
ganization than  their  successors. 

Fremont  speaks  of  the  signal-fires  lighted  by  the  Digger  In- 
dians and  other  aborigines  inhabiting  the  margin  of  the  great 
basin  inclosed  by  the  Rocky  MounUiins  and  the  Sierra  Nevada, 
to  warn  their  neighbors  of  the  progress  of  his  party. 

General  Custer,  in  the  "Galaxy"  for  July,  1874,  thus  de- 
scribes the  process : — 

"  First  gathering  an  armful  of  dried  grass  and  weeds,  this 
was  carried  and  placed  upou  tlie  highest  point  of  the  peak, 
where,  everything  being  iu  readiness,  the  match  was  apitlied 
close  to  the  ground;  but  the  blaze  was  no  sooner  well  lighted 
and  about  to  envelop  the  entire  amount  of  grass  collected,  than 
Little  Kobe  coninienred  smothering  it  with  the  unlighted  por- 
tion. This  afconiptiihcd,  a  slender  column  of  gray  smoke  be- 
gan to  a.'^cend  perpendicularly.  This,  however,  was  not  enough, 
as  such  a  signal,  or  the  appearance  of  such,  might  be  created  by 
white  men,  or  it  might  take  its  rise  from  a  wmple  cump-fire. 

"  Little  llobe  now  took  his  scarlet  blanket  from  his  shoulders, 
and  with  a  graceful  wave  threw  it  so  as  to  cover  the  smoulder- 
ing grass  ;  when,  assisted  by  Yellow  Bear,  he  held  the  corners 
and  sides  so  closely  to  the  ground  as  to  almost  completely  con- 
fine and  cut  off  the  column  of  smoke.  Waiting  but  for  a  few 
moments,  and  until  he  saw  the  smoke  beginning  to  escape  from 
beneath,  he  suddenly  threw  the  blanket  a.«ide.  and  a  beautiiul 
balloon-shaped  column  puffed  upward  like  the  white  cloud  of 
smoke  which  attends  the  di.-eharge  of  a  field-piece. 

"  Again  casting  the  blanket  on  the  grass,  the  column  was  in- 
terrupted as  before,  and  again  in  due  time  released,  so  that  a 
succession  of  elongated  egg-shaped  puffs  of  smoke  kept  ascend- 
ing toward  the  sky  in  the  most  regular  manner.  This  bead-like 
column  of  smoke,  considering  the  hight  fiom  whirli  it  began  to 
ascend,  was  visible  from  points  on  the  level  plaiofiO  miles  distant.'' 
During  the  Revolution,  viirious  methods  were  employed  for 
signaling  the  movements  of  the  enemy.  Among  others  was  a 
movable  mast,  having  a  barrel  at  top,  a  fliig,  and  a  cross  arm 
from  which  a  basket  was  suspended  The  various  combinations 
to  be  effected  by  these  means  were  capable  of  expressing  a  lim- 
ited number  of  signals. 

The  Marquis  of  Worcester  seems  to  have  had  in  his  mind  an 
arrangement  analogous  to  that  of  Polybius.  tlie  (^ight  being  aided 
by  telescopes,  then  recently  discovered.     Such,  at  least,  may  be 

'  guessed  of  the  very  foggy  description. 

I  The  learned  and  practical  Dr  Hook  followed  in  the  same  line, 
about  twenty  years  afterward,  and  did  not  leave  the  matter  in 

I  any  uncertainty. 

About  1700,  Amontous  exhibited  a  semaphore  in  operation, 

'  but  Mie  "  Grand  Monarque  "  was  too  tusy  with  his  Versailles 

!  and  Marly  to  attend  to  it. 

I  In  the  stirring  times  of  the  French  Republic,  when  the  Na- 
tional Convention  was  watching  the  Army  of  the  North.  Chnppe 
constructed  a  semaphoric  telegraph  reaching  from  the  Tuileries 
to  Lisle. 

I      As  at  present  constructed,  the  Chappe  telegraph  {A,  Fig. 

1  482U)  is  composed  of  three  pieces,  —  ooe  lai^,  called  the  regu- 
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Jator,  a,  and  two  small,  b  c.  The  regulator  is  pivoted  at  it3 
center,  so  that  it  may  describe  a  vertical  circle,  and  slides  up 
and  down  a  mast. 

Its  signaling  positions  are  four:  vertical,  horizontal,  right 
oblique,  and  left  oblique,  each  of  the  latter  forming  an  angle  of 
45'. 

The  indicators  are  pivoted  to  the  ends  of  the  regulator,  and 
each  may  be  placed  in  seven  different  positions,  affording  seven 
different  signals  in  each  position  of  the  regulator  ;  the  various 
combiDatioDS  which  may  thus  he  effected  by  changing  the  po- 
sitions of  the  regulator  and  of  thein- 
Fig.  4830.  dicators  are  very  numerous  ;  in  prac- 

tice, however,  no  signal  i.n  made  with 
the  regnlator  in  a  vertical  or  horizon- 
tal pn:^ition,so  that  the  whole  num- 
ber  is  reduced  to  196  simple  and  di-*- 
tinct  signals,  which,  however,  may  be 
caused  to  succeed  each  other  in  .«urh 
order  as  to  form  an  indefinite  number 
of  combinations  in  accordance  with  a 
prearranged  code. 

The  Pru.<Jsiin  semaphore  7? consists 
of  an  uprightmast  having  three  wings 
on  each  side,  pivoted  in  pairs  one 
above  the  other,  their  combinations 
forming  4,093  signals. 

In  the  '''nglish  semapt:"'re  Tan  up- 
right frame  is  divided  into  two  nom- 
pirtments,  each  of  which  contains 
three  octagonal  panels  turning  on 
horizontal  pivots. 

L'nder  the  Emperor  Nicholas  T.  a 
magnificent  anil  expensive  seinaphoric 
system  was  introduced  into  Russia. 
The  apparatus  is  placed  on  the  sum- 
mits of  towers  sufficiently  high  to 
overlook  the  tall  pines  with  which 
the  face  of  the  country  is  covered,  and 
placed  at  distances  of  five  or  six  miles 
apart  along  the  principal  roads.  This 
has  succumbed  to  the  less  showy  hut 
more  gcneriUy  useful  electric  tele- 
graph, and  the  loftv  and  conspicuous 
to-.vers  are  now  going  to  decay  (ZJ, 
Semaphore.  Fig  4829). 


Fig.  4830  shows  a  simple  form  of  semaphore  for  railways.  It 
consists  of  an  upright  post,  whose  top  is  adapted  to  receive  a 
lantern,  and  having  a  pivoted  arm  which  may  be  set  in  various 
positions  by  cords  and  levers  bulow. 

The  basis  of  the  signal  system  is  simple.  The  three  positions 
of  the  arm  by  day,  and  the  three  colors  of  a  lamp  by  night, 
comprehend  the  alphabet  and  vocabulary  of  ordinary  practice. 

The  arm  horizontal,  or  a  red  light,  intimates  danger,  and  the 
necessary  stoppage  of  the  train. 

The  intermediate  position  of  the  arm,  or  a  green  light,  en- 
joins caution,  and  a  diminished  speed. 

The  arm  dependent  or  vertical,  or  a  white  light,  implies  that 
no  obstruction  exists,  and  that  the  train  may  proceed. 

The  value  of  carrier-pigeons  was  bo  plainly  shown  during 
the  Franco-German  war,  that  the  French  government  has  de- 
cided to  erect  a  large  house  and  to  keep  constantly  in  it  for  the 
next  six  years  5,000  pairs  of  pigeons  for  breeding  purposes. 
Each  fortress  is  to  have  a  pigeon-house,  with  a  capacity  for 
1,000  birds,  and  two  general  stations  are  to  be  established,  with 
accommodation.s  for  60,000  birds.  The  Germans,  too,  are  breed- 
ing carrier-pigeons  on  a  large  scale  for  the  use  of  the  army. 

Sem'i-cir'cle.  A  surveying  instrument  for  tak- 
ing angles.      Sfe  Demicircle. 

Sem'i-cir'cu-lar  Arch.  {Architecture.)  One 
deserii)ing  1S0^  The  versed  sine  is  the  radius  of 
the  descrihing  circle. 

Sem'i-grand  Pi-a'no-for'te.  A  ])iaiio-forte 
having  the  shape  and  movement  of  a  grand,  but  pos- 
sessing only  two  strings  to  a  note. 

Seml-lor.  A  brass  for  cheap  jewelry,  etc.  Cop- 
per, 5  ;  zinc,  1.     See  Alloy. 

Sem'i-steel.  A  gi-ade  of  steel.  Puddled  steel. 
Metal  worked  in  the  puddling-fui-nace,  and  the  pro- 
cess terminated  before  all  the  carbon  has  been  re- 
moved.    See  Stekl. 

Sen'dal.     {Fabric.)     A  thin  kind  of  silk. 

Sen'e-ca-oil.  Bock-oil.  The  former  name  of 
petroleum  or  naphtha  when  it  was  collected  from 
springs  by  the  Seneca  Indians  and  sold  as  a  liniment. 
See  Petroleum. 

Sen'i-cal  Quad'rant.  An  old  form  of  quadrant 
consisting  of  several  concentric  quadrantic  arcs,  di- 
vided into  eight  equal  parts  by  radii  with  parallel 
light  lines  crossing  each  other  at  right  angles.  It 
was  made  of  brass  or  wood,  with  lines  drawn  from 
each  side  intersecting  one  another,  and  an  index 
divided  by  sines  also,  with  90°  on  the  limb,  and  two 
.sights  on  the  edge  to  take  the  altitude  of 
the  sun.  It  w'as  in  great  use  among  French  Fig.  4S31. 
navigators,  —  Admiual  Smyth. 

Sen'nit.  1.  Braided  cordage  made  bj^ 
plaiting  three  or  any  odd  number  of  ropes 
together  (Fig.  4831). 

2.  A  coarse  hempen  yam. 

3.  Plaited  straw  or  palm-leaf  slips  for 
hats,  etc. 

Sen'no-type.  {Photography.)   Another    Sennit. 
name  for  H  icllknotvpe  (which  see). 

Sen'si-tive  Pa'per.  Papei-  prepared  for  photo- 
graphic pui^wses.      See  next  article.      See  also  Pho- 

TOORAPHY. 

Sen'si-tiz'ing.     {Plwtography.)    Applied  to  pa- 


per or  to  films 


^lii^fif 


The  producticn  on  or  in  a  sv-face  or  film  of  an  insoluble  pr.'t 

of  silver,  generally  chloride,  iodide,  or  bromide  of  silver,  which, 
under  the  actinic  action  of  light,  becomes  colorahly  changed,  or 
experiences  such  a  change  in  its  molecular  constitution  that,  by 
a  subsequent  process  of  development,  colorable  changes  are 
made  to  appear.  In  the  former  case,  the  image  is  at  once  appar- 
ent:  in  the  latter,  it  is  latent  till  the  subsequent  process  has 
taken  place.  The  process  generally  depends  upon  a  double  de- 
composition. For  instance,  p^per  charged  with  chloride  of 
sodium  being  floated  upon  a  solution  of  nitrate  of  silver,  a  film 
of  chloride  of  silver,  plus  an  excess  of  nitrate  of  silver,  is  formed 
upon  the  paper,  the  metal  sodium  uniting  with  nitric  acid  and 
pissing  into  the  bath.  Or.  in  the  case  of  the  collodion  film  upon 
glass,  the  glass  is  floated  with  collodion  containing  bromides 
and  iodides  of  the  alkaline  metals  in  solution,  and  the  collodion 
"  sets  ■'  upon  the  glass  as  a  gelatinous  film.  It  is  then  plunptd 
into  a  bath  of  nitrate  of  silver,  when  a  similar  dccompn.^ition 
takes  place,  resulting  in  the  production  of  insoluble  bromides 
and  iodides  of  silver,  which  become  entangled  in  the  film,  while 
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the  aitmtes  of  the  alkaline  metaln  paf  8  into  the  batb.    The  col- 
InJion  titm  thus  prepared  is  sensitive  to  light. 

Tiiere  are  two  exceptions  where  the  double  decomposition 
does  not  take  place  ;  — 

1.  In  dajjuerrcotyping.  The  production  of  a  sensitive  eur- 
Cice  upon  the  plale  by  the  action  of  tue  free  vapors  of  iodine  or 
bromine  upon  the  surt;ice  of  a  clean  metallic  silver  plate. 

2.  In  the  sensitizing  of  organic  matter,  such  as  gelatine,  al- 
bumen, or  gum,  by  the  direct  addition  of  salts  of  chromium, 
usually  bichromate  of  pota-^h. 

Sen'si-tiz'ing-box.  A  dark  chamber  in  which 
thf  operations  de.seriU-il  in  the  preceding  article  may 
lie  performed.  See  Huilson's  patent,  January  2, 
ISOo. 

Sep'a-rat'ing-sieve.  A  compound  sieve  used  in 
powder-mills  lor  sorting  the  grains  according  to  tlieir 
diU'erent  sizes. 

Sep'a-rat'ing-weir.  A  weir  of  masonry  so  con- 
trived as  to  allow  the  waters  to  flow  away  diirin;,' 
floods,  Imt  having  an  intercepting  channel  along  th(^ 
f.ici-  of  the  wi-ir  to  collect  the  water  in  medium  stages. 

Sep'a-ra'tor.  1.  (Husbmdry.)  a.  A  machine 
for  thrashing  grain  in  the  straw.  See  TuiiAsiil.vo- 
M.\0H1NE. 

b.  A  machine  for  clearing  grain  from  foul,  —  dust, 
seeds,  and  chatl'.  See  F.\nni.n'g-mill,  page  825  ; 
WiXNowixc-MACiiiNK  ;  CtUAl.N'-scitEE.v,  page  1007. 

2.  (Mcliilhtniii.)  a.  A  large  pan  set  below  the 
ainilganiating  pan  in  a  mill.  See Settleu  ;  Silvkk- 
MII.L. 

b.  An  ore-.sorting  apparatus  in  which  an  ascending 
current  of  water  is  iHrected  against  a  ilescending 
shower  of  the  comminuted  ore,  floating  off  the  lighter 
and  worthless  portions,  while  the  metalliferous  mat- 
ters sink  to  the  bottom. 

It  will  be  observed  that  the  resistance  they  expe- 
rience while  descending  through  water  will  be  in 
proportion  to  the  surface  exposed  ;  and,  as  the  vol- 
umes of  bodies  vary  according  to  the  cubes  of  their 
relative  dimensions,  while  the  surfaces  only  vary  as 
the  sij  lares  of  their  measurements,  it  will  be  seen 
that  the/o/rc  of  movement  animating  them  is  regu- 
lated by  their  cubes,  while  their  resistance  is  in  pro- 
Jiortion  to  their  squares. 

In  Wilkin's  separator  (/t,  Fig.  4832},  the  slimes  and  water  are 
carried  into  a  cistern  from  a  trough  above  ;  a  jet  of  water  en- 
tering the  bottom  of  the  cistern  carries  the  finer  portions  up- 
wird,  where  they  are  discharged,  the  heavier  parts  passing  off 
turough  an  opening  below. 

la  auuther  apparatus  By  the  slimes  passing  through  a  per- 
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forated  trommel  a  are  conveyed  by  a  chute  6  into  a  cistern  divided 
by  partitions  ff  c  into  several  compartments  having  apertures 
beneath.  A  pipe  with  a  cock  for  regulating  the  How  of  water 
enters  the  cistern  at  one  end  near  the  bottom,  causing  a  longi- 
tudinal current  therein  ;  the  particles,  according  to  size,  set- 
tling in  the  different  compartments,  pass  out  through  the  aper- 
tures in  the  bottom,  the  surplus  water  and  finest  portions  being 
carried  olT  at  one  end  of  the  cistern.  See  also  Siziyo-CISTEKK  ; 
Lead-c.ith,  page  1269;  Conce.mrator 

3.  (U'eavinij.)  An  instrument  used  by  a  weaver 
in  spreading  the  yarn  threads  uniformly  upon  the 
beam  of  the  looiu.  It  resembles  a  comb,  having 
teeth  iJi-ojecting  from  a  head,  and  is  of  a 
length  e(|ual  to  the  width  of  the  web. 
The  yarn  threads  pass  between  the  teeth, 
and  are  maintained  in  the  order  in  which 
they  were  disposed  by  the  tvarping-mill. 
The  instrument  is  also  known  as  a  ravel. 

The  separafor  or  ravel  is  also  used  in 
s]ireading  sized  yarn  upon  the  ballomi  ; 
a  large  reel  on  which  they  are  dried  by 
ra|iid  rotation  in  a  steam-heated  cham- 
ber. 

4.  A  device  for  separating  essential  oils 
which  are  heavier  than  water  from  the 
water  which  comes  over  with  them  in  the    Separator. 
(irocess  of  distillatfcn.     It  consists  of  a 
bulbous  glass  vessel  having  a  close-fitting  stopper 
and  an  opening  at  bottom,   provided  with   a  stop- 
cock,  by  which  the  oil  is  drawn  off,  leaving  the 
water  remaining  in  the  vessel. 

5.  A  device  or  process  for  separating  animal  and 
vegetable  fiber.  The  processes  are  usually  destruc- 
tive of  one  or  the  other.     See,  — 

English  patent,  2,621  of  18fj4.  Animal  matters  dissolved  by 
caustic  alkali  ;  or  vegetable  matters  by  acid. 

105  of  1856.  Sulphate  of  zinc ,  sulphuric  acid  ;  followed  by 
washing  in  water,  alkaline  soap,  etc. 

970  of  1858-  To  destroy  and  separate  the  vegetable,  sulphuric 
acid,  and  wash.  To  destroy  the  animal,  potash  or  soda,  sul- 
phuric.acid  solution.  Rinse.  Boil  in  cliloride  of  lime  and 
potash. 

2,977  of  1859.  Acid  bath  :  press  ;  wa.sh  •,  mechanical  means. 
See  Sykes,  United  States  patent,  No.  56,291,  July  18, 1866.  The 
wool  is  treated  with  diluted  sulphuric  acid,  and  the  acid  neu- 
tralized by  lime-water,  and  the  wool  dried. 

Sep'a-ra-to'ri-um.  (Surgical.)  An  instrument 
for  sejiarating  the  pieiicranium  from  the  skull. 

Sep'a-ra-to-ry  Fun'nel.  A  vessel  of  globular  or 
.spindle  shape,  having  a  narrow  mouth,  closed  by  a 
sto])2)er,  aiul  terminating  in  a  dowii\\'an.lly  tapering 
pipe,  frequently  provided  with  a  valve.  It  is  often 
tubulated,  and  sometimes  provided  with  two  handles 
like  a  vase.  It  is  used  for  separating  chemical  mix- 
tures.    See  Fig.  4833. 

Se'pi-a.  A  pigment  prepared  from  the  dark- 
brown  secretion  o\  the  cuttle-fish. 

Se'ques-trum  For'ceps.     (Surgical.)    An  in- 
strument for  i-e- 
moving  portions    (^^^  ^'S-  4834. 

of     necrosed    or      

exfoliated  bone. 

Ser'aph-ine. 
(Afusic.)  An  enlarged  form  of  the  accordeon,  intro- 
duced by  Green.  It  was  an  organ  with  fiee-reeds, 
a  key-board,  and  bellows  worked  by  a  pedal.  It 
was  the  progenitor  of  the  parlor  organ,  antl  has  suf- 
fered a  number  of  names,  —  a:olophon  ;  physhar- 
monica  ;  (eolcymii.ncon  ;  poikilorgue  ;  harmonium  ; 
mclodeon  ;  snjmphcmium. 

Serge.  (Fabric)  a.  A  coarse-twilled  woolen 
stiilf,  u.sed  for  lining  gig-saddlcs,  etc. 

li.   .\  liL'ht  silken  stiifl',  twilleil  on  both  sides. 

Ser-gette'.     (Fi'bric.)     A  thin  serge. 

Ser'pent.     1.   (Music.)     A  wooden  wind-instru- 
ment covered  with  leather.      It  .serves  as  bass  to  the 
.  horns  and  cornets,   and  has  the  .same  compass  as 
.  t!ie  bass  ophicleide,  with  rather  moie  agility,   pre- 
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Snpenione  [froTtl  Bonanni). 


cision  in  tone,  and   sonorousness.     Its  compass   is 

three  octaves  and  one  note.     It  has  three  parts,  — 

a  mouthpiece,  neck,  and  tail. 

The  bassoon  is  a  low  instrument  of  the  serpent 

kind.  It  is  written  on  the  bass  clef,  and  has  a  com- 
pass of  from  D  below 
to  Ap  above  the  clef. 

Fig.  4835  represents  an 
instrumeot,  Plate  XXVI. 
of  Bonanni's  "'  Description 
dea  Instrumes  ILirmo- 
niques,"  Rome,  ITTtj-  rtis 
described  a£  an  instrument 
of  very  low  tone,  made  use 
of  in  France  and  Germany 
asa  bass  to  dutes  and  haut- 
boys. It  is  hung  from  the 
neck  of  vhe  performer,  and 
would.if  straight,  be  about 
six  feet  long.  It  haa  six 
boles  for  the  lingers  of  the 
player. 

2.  (Pyrolcchny. )  A 
small  jiaper  tube  tilled 
with  mealed  powder  or 
rocket  conipo.sition,not 
very  compactly  driven.  Serpents  are  used  for  filling 
paper  shells  or  the  pots  of  rockets,  and  pursue  a 
wavering  serpentine  course  through  the  air  when 
ignited. 

Ser'pen-tine.  1.  {Stone.')  A  hard  spotted  or 
veined  rock.  It  has  many  colors  variously  disposed. 
Greens  and  reds  are  prominent. 

2.  {Ordnance.)  An  old  form  of  cannon  of  seven 
inches  bore.     The  handles  represented  serpents. 

Ser-pette'.    A  curved  pruning-knife. 

Serre-fine'.  {Surgical.)  A  small  clip  used  to 
compress  a  severed  aitery  pending  the  farther  con- 
duct of  the  operation. 

Serre-ncEUd.  {Surgical.)  An  instrnmeut  used 
to  tighten  ligatures.     See  Ligature-tyer. 

Ser'vice-pipe.  One  for  conducting  gas  or  water 
from  the  main  into  a  building. 

Fig.  4836  shows  one  arrangement.  The  pipe  con- 
veying water  from  the  main  is  surrounded  by  a  cas- 
ing forming  a  chamberaround  the  pipe.  This  casing 
extends  to  the  inside  of  the  building,  and  has  an 
aperture  for  the  admission  of  steam  for  thawing  the 

Fig.  483S. 


Serv'ing-board.      {Nautical.)      A    flat    board 

used  in  serxing  ropes. 

Serv'ing-mal'let.  {NaxUical.)  A  mallet-shaped 
tool  used  for  wrapping  spun  yam  tightly  around  a 
rope.  Several  turns  of  the  stuff  are  taken  around 
the  mallet,  and  as  the  mallet  is  rotated  around  the 


Fig.  4837. 


Service-Pipe  for  Buildings. 


pipes.  A  wooden  casing  covens  the  pipes  and  their 
connections  on  the  inside  of  the  building,  and  has 
doors  opiiosite  the  union  and  elbow  joints. 

Serv'ing.  {Xaulical.)  .Filling  the  interspaces 
between  the  strands  of  a  rope  bv  winding  a  smaller 
cord  around  it,  as  shown  at  a,  Fig.  4837,  is  termed 
worming.  The  rope  is  then  parceled  by  mn^ling 
around  it  old  canvas  well  taired,  the  edges  overln)i- 
I'ing,  to  prevent  water  from  penetrating,  and  is  final- 
ly seri-cd  by  wrapping  closely  with  spun  yam.  to 
prevent  chafing,  as  shown  at  b.  In  this  process  the 
srrving-mallet  c,  or,  for  small  jobs,  the  serving-board 
d,  is  employed. 


Worming  and  Serving. 

rope  which  lies  in  the  hollow,  the  stuff  is  tightly 
and  closely  wrapped  around  the  rope.  See  c.  Fig. 
4837. 

A  serving-board  is  a  flat  piece  of  hard  wood,  with 
a  handle,  for  similar  duty  on  small  ropes. 

Set  1.  {ilachinmi.)  a.  A  tool  used  to  close 
plates  around  a  livet  before  upsetting  the  point  of 
the  latter  to  form  the  second  head. 

b.  The  lateral  deflection  of  a  saw-tooth,  to  enable 
it  to  free  itself,  by  cutting  a  kerf  wider  thaji  the 
blade. 

This  is  done  by  a  Satv-set,  which  see. 

c.  An  iron  bar,  bent  into  two  right  angles  on  the 
same  side,  used  in  dressing  forged  iron. 

2.  {Locksmithiiig.)  A  device  for  prevent- 
ing the  opening  of  a  lock  without  its  proper 
key. 

3.  {Plastering.)  Or  sctlivg-cnat.  The  last 
coat  of  plaster  on  walls  for  papering. 

The  last  coat,  for  painting,  is  called  stucco. 
Set-fair     indicates     a     particularly    good 
troweled  surface. 

4.  {.Udal-u-orlcing.)  When  metal  is  sub- 
jected to  any  strain,  either  tensile  or  coni- 
pres.sive,  the  material  is  lengthened  or  .short- 
ened in  proportion  to  the  force  exerted. 
When  released  from  the  strain  it  resumes  its 
original  length,  unless  the  force  exerted  ex- 
ceeded its  limit  of  elasticity.  If  this  occurs, 
the  material  receives  what  is  called  a  per- 
manent sei. 

5.  {Saddlcnj.)  The  filling  of  deer's  hair  or  other 
stuffing  beneath  the  ground  seat  of  a  saddle,  to  bring 
the  top  seat  to  its  shape. 

6.  An  arrangement  or  combination  of  tools  or 
machines  acting  in  concert. 

Tn  the  larce  saw-miUs  of  Ottawa,  Canada,  at  the  Chandiere 
FalN.  a  .T't  consists  of  a  slabhins-g(i"s:  and  unrk-gans  for  the 
larsc  loss :  a  Ynnk'f-snns  for  the'  logs  of  21  inches  diameter 
and  under :  a  dntible-pftger  for  squaring  the  edges  of  the  boards, 
and  a  dmib!e-buuer  for  squaring  the  ends  of  the  same.  See 
Saw-mill. 

Set-bolt.  {Shipbuilding.)  n.  One  used  as  a 
drijl,  to  force  another  bolt  out  of  its  hole. 
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b.  A  bolt  used  to  bring  a  plank  to  its  bearings. 
A  bn'tinhi'f-to  bolt. 

Set-ham'mer.  A  hammer  in  which  the  handle 
is  mi'icly  sH  in,  not  wedged  ;  so  as  to  be  readily- 
reversed. 

Set-oS  1.  (Building.)  The  part  of  a  wall 
which  forms  a  horizontal  ledge  when  the  portion 
above  is  rediiecd  in  thickness. 

2.  (Printiiin.)  The  accidental  transferrence  of  ink 
from  one  recently  printed  sheet  to  another. 

Se'ton-nee'dle.  {Surgical.)  A  needle  by  which 
a  number  of  tlneads  of  linen,  silk,  or  cotton  are  in- 
troduced beneath  the  skin  to  keep  up  an  irritation 
and  discharge. 

Set-pot.  A  copper  pan,  used  in  varnish-making. 
It  is  heated  by  a  spiral  Hue  which  winds  around  it, 
and  is  used  for  boiling  oil,  gold  size,  Japan,  and 
Brunswick  black,  etc. 

Set-screw.  (Mnchiiienj.)  A  screw  employed 
to  hold  or  niove  objects  to  their  bearings.  As  the 
bits  in  a  cutter-head,  or  brace. 

Sett.  (Piling.)  A  piece  forming  a  prolongation 
of  the  upper  end  of  a  |)ile  when  the  latter  has  been 
driven  beyoml  the  immediate  reach  of  the  hammer. 

Set-tee'.  1.  (Nautical.)  A  Mediterranean  ves- 
sel with  a  single  deck,  two  masts,  and  lateen  sails. 

2.  (Household.)  A  long-backed  seat,  for  four  or 
more  persons.  It  is  not  upholstered  ;  occasionally 
has  rockers. 

In   Fig.   4838,  the  frame  is   of  metal,    to  which 


Fig.  4838. 


longitudinal  slats  of  wood  with  ventilating  openings 
between  are  sei^ured  by  I'ivets  or  bolts  and  nuts. 

Set-tee'-sail.  (Nautical.)  A  sail  intermediate 
in  shape  between  a  lug-sail  and  a  lateen  ;  that  is,  it 
has  a  weather  leeidi  of  small  bight. 

Set'ter.  (Porcelain.)  A  scggir  adapted  and 
shaped  to  receive  an  article  of  porcelain  biscuit,  for 
tiring  in  the  kiln.  Scggars  proper  contain  a  pile  of 
plates  or  other  articles,  but  setters  are  specifically 
adapted  for  a  single  article  of  porcelain.  Like  scg- 
gars, they  are  made  of  a  marly  clay,  and  have  lids, 
or  each  forms  a  lid  for  the  one  below  it,  when  they 

Fig.  4839. 


Slem-Settin^  Waich. 


Fig.  4840, 


are  reared  in  butigs  in  the  kiln.     A  bung  is  a  pile  of 
scggars  or  setters  in  place. 

Set'ting.  1.  The  sharpening  of  a  razor  on  a 
hone.  An  intermediate  process  between  grinding 
on  a  stone  and  strapping. 

2.  Dis])laying  laterally  the  teeth  of  a  saw  in  alter- 
nate directions,  so  as  to  increase  the  width  of  the 
kerf  and  allow  the  blade  to  move  freely  wilbout 
nibbing  and  heating.      See  Saw-set. 

3.  (Masonry.)  a.  Fi-xing  stones  in  po.sition  in  a 
wall. 

b.  The  hardening  of  mortar,  concrete,  or  plaster. 

4.  (Plastering.)  A  tinishing  coat  of  Jine-stvff, 
laid  on  by  a  trowel ;  it  is  alternately  wetted  wilb  a 
brusih  and  smoothed  with  a  tool  until  a  fine  surface 
is  obtained. 

5.  (Watchmaking.)  a.  The  jewel  which  is 
clasped  by  the  bezel ;  or  one  which  serves  as  a  bush- 
ing for  an  arbor  or  pivot. 

b.   The  adjustment  of  the  hands. 

Fig.  4839  shows  Lange's  plan  for  setting  the 
hands  by  means  of  the  stem. 

Set'ting-coat  (Plastering.)  The  fini.shing  coat 
of  iilasteiing  which  is  laid  upon  the  floating  coat. 
The  latter  overlays  the  rendering  coat.  The  setting- 
coat  is  of  fine  stutf,  the  others  of  coarse  stuH'. 

Set'tiiig-gage.  An  apparatus  for  setting  axles 
of  wheels.  By  adjusting  the 
graduated  arms  of  the  instrument 
in  accordance  with  the  disli  and 
hight  of  the  wheel,  the  pitch  of 
the  axle-arm  may  be  readily  de- 
termined ;  the  object  being  to 
avoid  the  geometrical  calculations 
usually  involved.  See  also  Axle- 
sr/iTEii,  page  202  ;  and  Axle- 
GAO.E,  page  201. 

Set'tjng-ma-chine'.  (Spin- 
ning.) A  machine  for  setting 
wire  teeth  in  cards  for  caiding- 
machines. 

Set'ting-out  Rod.  (Joinery.) 
A  rod  used  in  setting  out  frames, 
as  windows,  door.s  etc. 

Set'ting-pole.  (Nautical.)  a. 
A  pole  by  which  a  boat  or  raft  is 
pushed  along,  one  end  resting  on 
the  bottom,  and  the  other  usually 
applied  to  The  .shoulder,  while  the 
man  walks  the  lengtli  of  the  deck.  Axk-Selier. 

b.  A  pole  driven  into  the  bot- 
tom, and  used  lor  mooring  a  boat  in  fishing,  etc. 

Set'ting-punch.     (Saddlery.)     A  punch  Hilli 
a    tube   lor   setting   down    the  washer 
upon  the  stem  of  the  rivet,  and  a  hollow 
for  riveting  down  the  stem   upon  the 
washer. 

Set'ting-rule.  (Printing.)  A 
smooth  piece  of  bras.s,  the  width  of  the 
measure  of  the  rolumn,  and  the  bight 
of  tne  tyiie.  It  is  used  in  the  compos- 
ing-stick, being  withdrawn  from  be- 
neath each  completed  line  and  laid 
above  it  to  commence  a  fresh  line.  Stumg-fumli. 

Set'ting-up  Ma-chine'.    (Cooper- 
ing.)    A  mnchini-  in  which  the  staves  of  a  cask  are 
s-t  up  in  onli-r  and  held  for  hooping. 

Set'tler.  (.Metallurgy.)  An  apparatus  for  ex- 
tracting  the  amalgam  from  slimes  received  from  the 
amalgamating.pan.  It  consists  of  a  tub  a,  in  which 
a  series  of  sweejis  or  stirrers  b  provided  with  shoes 
b'  b'  are  caused  to  rotate,  imparting  a  centrifugal 
motion  to  the  slimes,  the  lighter  portions  bei'ng 
draw  11  off  thiough  sluices  c  at  various  hights.    These 
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are  opened  in  turn  from  above  downward,  so  as  to 
draw  off  the  lightest  slimes  first.  The  mercury  and 
silver,   sinking  to  the  bottom,  are  received  in  an 


Fig.  4S42. 


annular  trough,  whence  they  pass  into  the  cup  d. 
The  sweeps  are  adjustable  as  to  hight  by  means  of  a 
screw.     Also  called  a  separator.     See  Silver-mill. 

Set-up.  1.  (Mdal-ioorking.)  The  steam-ram 
used  in  the  squeezer  which  operates  on  the  loup  or 
ball  of  iron  from  the  puddling-furnace.  The  action 
is  to  up-set  or  condense  longitudinally  the  bloom,  pre- 
viously elongated  by  the  action  of  the  squeezer  which 
ejects  the  cinder. 

2.  {Bakery.)  One  of  the  beech  scantlings  which 
form  a  frame  around  the  congregated  loaves  in  the 
oven  ami  keep  them  in  place. 

Set-work.  {Plastering.)  Two-coat  plastering 
on  lath.     Laid  and  set. 

Sev'er-y.  {Architecture.)  A  bay  or  compart- 
ment of  a  vaulted  ceiling. 

Sevres  Por'ce-laia.  Porcelain  of  fine  quality, 
made  at  the  French  government  works,  at  Sevres. 
It  is  principally  of  a  peculiarly  fine  and  delicate 
quality,  for  ornament  rather  than  use. 

Berlin,  Dresden,  and  Munich  have  national  ceramic 
works. 

Sew'age.  The  surface  drainage,  slops,  excre- 
raentitious  matter,  and  other  filth  carried  off  by 
sewers. 

Seiverage  is  a  term  applied  to  the  sewers  and  drains 
of  a  town  collectively. 

When  the  sewers  merely  receive  the  street  drainage  and  the 
liquid  refuse  from  kitchens,  etc.,  the  disposition  of  this  com- 
paratively innocuous  matter  presents  but  little  difficulty  ;  it  is 
di>scharged  into  the  nearest  running  stream  without  danger  of 
contamination. 

Where,  as  is  the  case  in  densely  populated  cities  and  towns, 
water-closets  empty  into  the  sewers,  the  sewage  not  only  tends 
to  seriously  contaminate  the  water  into  which  it  is  discharged, 
but  the  foul  gases  generated  therefrom,  especially  where  the 
mouths  of  the  sewers  are  wholly  or  partially  closed  at  high 
water,  are  forced  back  into  the  houses,  and  prove  very  detri- 
mental to  health.  This  may,  to  some  extent,  be  obviated  by 
pipes  leading  from  the  soil-pipe  to  the  highest  part  of  the  build- 
ing, and  open  at  top.  This  allows  acce.^  of  air  to  the  drain, 
prevents  the  accumulation  of  gai>es,  and  facilitates  their  escape. 

As  the  matters  carried  oflf  by  sewers  contain  a  large  propor- 
tion of  fertilizing  material,  it  has  been  proposed  to  collect  and 
utilize  them.  The  average  value  a-^signed  by  the  English  Rivers 
Pollution  Commission  is  S410  per  100  tons.  The  sewage  of 
London  is  estimated  at  260,000,000  tons  yearly,  worth  over 
910,000,000. 

To  deodorize  this  and  render  it  available  for  manure,  various 
proceiises  have  been  tried  or  suggested. 

The  lime  process  consists  in  mixing  the  sewage  with  milk  of 
lime  and  agitating  it.  On  settling,  a  putrescible  mud  subsides, 
&al  tae  comparatively  clear  liquid  flows  off.  This  process  was 
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not  successful  in  England,  the  mud  becoming  very  offeusive  in 
drying,  and  containing  but  a  small  proportion  of  valuable  in- 
gredients. 

In  Blyth's  process,  it  was  attempted  to  recover  the  amm*nia 
from  the  sewage  by  the  employment  of  superphosphate  of  lime 
and  a  salt  of  magnesia,  to  form  an  insoluble  phosphate  of  mag- 
nesia and  ammonia.  The  Sewage  Commission  considered  tbici 
as  ineffectual  and  costly. 

In  Holden's  process,  sulphate  of  iron,  Ume,  and  coal-dust  are 
mixed  with  the  sewage.    The  product  is  worthless  aj^  a  manure. 

In  what  is  known  as  the  ABC  pi-ucess,  aium,  b.ood.  i  i.i> , 
and  charcoal,  mixed  with  water,  are  run  into  the  sewagv  ii.  a 
continuous  stream.     The  results  are  said  to  be  good. 

Dr.  Morfit  employs  the  mother  water  derived  from  the  precipi- 
tation of  pure  phosphates  of  lime  from  hydrochloric  solutions 
of  mineral  phosphates  of  lime,  as  practiced  in  his  process  for 
preparing  fertilizers. 

For  deodorizing  cesspool  deposits,  the  dry-earth  process  is 
very  efficacious  ;  the  earth,  thoroughly  dried  and  pulverized,  is 
mixed  with  the  contents  of  the  cesspool,  which  may  then  be 
used  at  once  as  a  fertilizer,  or  dried  and  kept  until  wanted,  with- 
out giving  out  an  offensive  odor. 

The  cesspools  of  Paris,  called /055«  rf*awanc«s,  are  usually,  in 
interior  dimensions,  about  9  feet  10  inches  x  5  feet  7  inches  x 
4  feet  11  inches,  made  of  stone,  and  plastered  inside,  to  prevent 
filtration,  and  provided  with  a  manhole  at  the  top,  which  is 
arched.  They  must  undergo  a  municipal  inspection  before 
being  used.  The  contents,  when  sufficiently  fluid,  are  removed 
by  pumping.  More  recently,  removable  air-tight  tubs,  termed 
/osses  mobiles,  which  are  placed  in  vaults  made  as  nearly  air- 
tight as  possible,  have  been  introduced  into  houses  of  the  better 
class. 

The  <;ontenta  of  the  cesspools  are  drawn  off  into  air-tight 
WTought-iron  vessels,  termed  tinettes,  and  conveyed  by  carts  to 
two  large  elevated  reservoirs  at  Montfaucon  ;  these  have  an 
area  of  about  2^  acres,  and  are  apparently  12  feet  deep  ;  one 
being  filled  as  the  other  is  emptied.  An  overflow  drain  with 
sluice-gates  at  each  end  allows  the  liquid  matter  to  run  off  into 
a  basin  at  a  lower  level,  where  it  deposits  matters  which  may  be 
held  in  mechanical 
suspension.    On  its  Fig.  4943. 

banks  are  sal-am- -rr'7    r-^"^T-f^^— %„ 

moniac  works, 
which  are  supplied 
from  this  source  by 
pumping.  The 
surplus  liquid  flows 
by  a  central  sluice 
into  two  smaller 
reservoirs,  where  it 
is  allowed  to  deposit 
its  more  easily  pre- 
cipitated matters, 
undisturbed  by  the 
pumps,  the  remain- 
der flowing  into 
four  smaller  basins , 
where  the  fertiliz- 
ing materials  still 
in  solution  are  pre- 
cipitated by  straw, 
dead  leaves,  etc., 
and  the  water,  now 
comparatively 
pure,  is  let  off  into 
the  main  sewer, 
which  empties  into 
the  Seine,  below 
Paris.  In  one  pian 
the  cesspools  are 
emptied  by  ex- 
hausting the  air 
from  t  he  carts 
which  are  made  of 
boiler-plate  iron ; 
the  liquid  mass  be- 
ing forced  into  the 
cart  through  a  pipe 
by  atmospheric 
pressure. 

Se-w'er.  An 

undergronnd 
channel    for 

:  carr}'ing  off  the 

i  surface  water 
and  liquid  ref- 
use matter  of 
cities  and 
towns. 

Sewerage  ap- 
pears to  have 
been  carried    to  Sewers  in  Xineveh. 
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a  high  degree  of  perfection  at  a  very  remote  pe- 
riod of  aiiti([uity,  those  of  Nineveh  and  Rome  being 
among  the  best  preserved  remains  of  those  ancient 
cities. 

The  most  remarkable  sewer  of  Rome  was  (and  Is)  the  Cloaca 
JIaxima  of  Taniuiuius  Priscus,588  B.  c  ,  formed  to  carry  off  the 


Id  Fig  4844,  o  illustrates  the  shape  and  dimensions  of  a  sewer 
employed  in  some  of  the  London  districts.  In  Paris ,  the  form 
6  is  generally  employed,  c  is  used  in  the  Westminster  district^ 
London.  This  form  is  not  calculated  to  give  the  greatest 
strength,  and  in  some  instances  the  sides  have  been  crushed  in 
by  the  pressure. 

An  oval  form  rf  /  is  adopted  by  the  Holbom  and  Finsbury 
Commission.      Sewers  draining  streets  containing  more  than 


Fig.  4845. 


waters  brought  down  from  the  adjacent  hills  to  the  Velabrum    200  bouses  are  required  to  be  5  feet  liigh  and  3  feet  wide  in  the 
and  Valley  of  the  Forum.    It  had  3  concentric  arches,  the  inner    clear;  those  for  streets  of  less  than  200  houses,  4  feet  6  inches 
one  a  semicircle  of  14  feet  diameter,  formed  of  hewn  blocks,     high,  and  2  feet  6  inches  wide  in  the  clear, 
without  cement.    The  whole  sewer  was  32  feet  high,  having  a        London  baa  1,000  miles  of  sewers. 

sectional  area  of  448  feet.     (See  Cresy's  "  Dictionary  of  Civil  ^-    j       mi  •     ■  l      •       i-       u   ij-        tl,» 

Engineering"  ;    Smith's   "  Dictionary  of  Grecian  and  Roman  Sew'ing-bird.      This  IS  a  device  for  holding  the 

Antiquities  ")  Agrippa  sailed  through  this  sewer  in  a  boat,  and  work  while  sewing,  and  is  a  Sub- 
Nero  caused  some  of  his  victims  to  be  thrown  into  the  sewers.  ,  ^^^^^^^  fg,.  ti,g  ^lil  and  vet  pre- 
^Sy-sTppon^d'ora'^^os*"  '"""^  "™^  """^^  ur,s  ,,nsU,s,.  ,  ^.^.^.^^  ^^^^^^^  ^^  pinning  \he 
The  arch  has  long  been  supposed  to  be  of  Roman  ori^n  ;  but  work  to  the  dresS  above  tlie  knee 
thL-<  is  abundantly  disproved  by  remains  in  Eg>'pt,  Apsyria,  and  j^  running  a  hem  or  seani.  It 
Kthiopia.     (See  Arch.)    The  Romans  were   the  first  to  give  it  o«nn?pd    manv    fomis     the 

prominence  in  architecture,  the  E^-ptians  using  it  sparingly  j  J^as  assumeU  many  joms  me 
and  hiding  it,  as  it  was  not  considered  appropriate  to  their  binl  bemg  ornamental  and  noUl- 
style:  neither  was  it.  The  oldest  arch  in  Kurope  is  the  Cloaca  '  jj,g  ^^^  work  in  its  beak,  one 
"bV  4S43  shows  {«)  an  Assyrian  arched  drain  of  the  North-  I  part  of  the  bill  having  a 
■west  paliiceNimroud,and(6)one  of  the  Southeast  palace  on  the  i  Spring  to  keep  it  closed  agamst 
sime  old  (^ite.     All  the  arches  yet  discovered  are  of  brick,  made     the  Stationary  portion.      A  pair 


of  voussoir  shape  for  the  purpose  Some  are  sun-baked,  and 
others  kilo-burned.  The  greatest  span  found  is  15  feet.  They 
are  usually  semicircular.  The  only  exception  is  that  shown  at 
6,  in  which  ordinary  bricks  are  used,  the  extrados  being  gained 
by  wedges  of  mortar.  * 

In  no  modern  city,  perhaps,  is  the  system  so  complete  as  in 
Paris.  Us  origin  dates  back  as  far  as  the  year  1412.  The  exca- 
vations m;ule  in  order  to  obtain  the  Umestone  of  which  the  city 
is  largely  built,and  the  catacomb8,were  subsequently  made  avail- 
able for  sewerage  purposes,  and  now  few  streets  are  without 
these  subterranean  channels.  The  principal  ones  convey  both 
foul  and  cle;in  water,  the  former  flowing  along  a  trench  at  the 
bottom  and  the  latter  through  pipes  supported  on  brackets. 
Tliey  have  one  set  of  openings  from  the  street  to  receive  the 
drainage,  another  for  the  ingress  and  egress  of  the  workmen, 
and  a  third  for  ventilation. 

The  egout  Hivoli,  under  the  street  of  that  name,  is  probably 
the  largest  and  most  imposing.  It  has  broad,  neatly  kept  foot- 
paths,and  a  railway  along  which  visitors  areconveyed  in  trucks 
pushed  by  men  until  its  junction  with  the  main  sewer,  when 
they  are  tran.aferred  to  boats  which  convey  them  to  the  Place 
de  la  Madeleine,  where  a  winding  iron  staircase  leads  to  the 
street  above 

Intermediate  between  this  and  the  house  drain  are  ten  sizes 
of  sewers,  all  except  the  two  smallest  having  footways  for  the 
pusKige  of  the  scjivengers. 

Telegraph  lines,  insulated  with  gutta-percha,  and  a  pneumatic 
tube  fur  tlie  conveyance  of  parcels,  are  led  through  this  sewer, 
and  at  intervals  are  vertical  shafts  provided  with  iron  ladders 
through  which  the  workmen  can  escape  when  it  becomes  flooded 
by  rains.    See  Subw.^t. 

The  main  sewer  is  cleaned  by  means  of  large  barges  having 
in  front  an  iron  plate  which  nearly  fills  the  channel,  and  has 
three  openings  at  its  lower  edge ;  as  the  barge  is  drawn  up 
stream,  the  solid  matter  is  forced  through  these  and  collected 
in  a  receptacle.  Those  thatare  too  narrow  for  barges  are  cleaned 
by  a  .'iimilar  device  attached  to  a  truck  running  upon  rails  on 
the  footpath 

Up  to  the  commencement  of  this  century,  the  sewers  of  Lon- 
don were  used  exclusively  for  carrying  off  the  surfece-water  and 
slops;  cesspools,  the  contents  of  which  were  carried  away  in 
carts,  being  used  for  the  reception  of  excrementidous  matters. 
Subsequently  these  were  diverted  into  the  sewers,  which  dis- 
charge into  the  Thames.  These  were  enlarged  in  1855,  but  it 
WHS  found  that  those  receiving  the  drainage  of  the  lower  parts 
of  the  city  were  closed  by  high  tides,  forcing  the  filth  and  nox- 
ious gases  back  through  the  drains  into  the  streets  and  houses. 
To  remedy  this,  attempts  at  disinfection  were  made,  but  their 
want  of  success  led  to  the  adoption  of  a  plan  for  intercepting 
the  sewers  by  tunnels  back  from  the  river,  and  conveying  their 
contents  to  a  reservoir  eight  miles  below  the  city,  where  they 
are  deodorized,  the  liquid  matter  drawn  off  into  the  Thames, 
and  the  solid  sold  for  agricultural  purposes. 

Fig.  4844. 


of  spring  jaws  answers  the  pur- 
pose. 

Se-w'ing-box.      A    lady's 
work-box  lor  .sewing  materials. 

Se^v'ing-clamp.  (Leather.)         Sewing-Bird. 
A  device  for  holding  a  piece  of 
work  while  being  stitched.     In  that  illustrated,  the 
movable  jaw  a  is  held  to  the  leather  by  the  spring  b^ 


Fig.  4846. 
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Sewers  (  London  and  Paris  Patttmi). 


Setoing-  Clamp. 

and  is  thrown  back  by  a  rod 

or   rope   c,   connected  to   a 

treadle.     A  screw  d  secures  Sewing-Horse. 

the  clamp  to  a  work -bench. 

The  jaws  may  be  serrated  to  take  better  hold  of  the 

work. 

Se'w'ing-horse.  (Leather.)  A  harness-maker's 
clamp  for  holding  leather  while  being  sewed.  In 
the  example,  the  clamping  jaws  of  the  horse  are  ex- 
tended below  the  seat,  and  are  provided  with  a 
treadle-lever,  which  is  adjustable  to  suit  varying 
thicknesses  of  articles  to  be  sewn. 

Se'w'ing-ma-chine'.  1.  Sewing-machines  for 
fabric  are  of  several  classes  :  — 

a.  Those  in  which  the 
needle  is  passed  completely 
through  the  work,  as  in 
hand-sewing. 

b.  Those  making  the 
c!iai7i  -  stitch,  which  is 
wrought  by  the  crochet- 
hook  or  by  an  eye-point- 
ed needle  and  auxiliary 
hook. 

c.  Those  making  a  fair 
stitch  on  one  side,  the  up- 
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per  thread  being  interwoven  by  another  thread  be- 
low. 

d.  Those  making  the  lock-stitch,  the  same  on  both 
sides. 

The  last  is  the  latest  and  best.  See  also  infra^ 
Sewing-machine  (for  books),  page  2119,  and  Shue- 
sEwixG  Machine,  Plate  LIX. 

a.  The  stitch  made  by  passing  the  needle  completely  through 
the  ffood:^,  in  the  manner  of  hand-sewing,  was  the  first  perfonued 
by  tiiachinery.     Such  are  classed  as  short-chrea/l  inachines. 

The  needle  with  two  poiots  and  an  eye  at  midlength  waa  pa- 
tented in  Eogland  in  1755-  The  embroidering-machine  of 
Jleitinann,  patented  (to  Bock)  in  England.  May  2,  1829,  No. 
5,78S,  for  that  purpose,  was  for  a  machine  in  which  a  large 
number  of  needles,  each  with  an  eye  in  the  middle  and  a  point  at 
each  end,  or  tambour-needles,  are  simultaneously  actuated  over 
a  moving  web  of  cloth,  so  as  to  repeat  the  patterns  at  various 
points  from  one  "  governing  design  "  and  on  a  more  minute 
scale  if  desired.     See  also  English  patent,  No.  6,931,  of  1835- 

Of  Lye's  sewing-machine,  patented  in  the  United  States  in 
132tj,  no  record  exists.  The  fire  of  1836  consumed  all  the  rec- 
ord«,  and  but  few  comparatively  were  restored,  by  means  of  re- 
copying  from  the  patents  returned  for  that  purpose. 

J.  J.  Greenough's  patent  of  February  21,  1842,  had  a  similar 
needle,  which  was  passed  through  and  through  the  material  by 
means  of  pinchers  traveling  on  a  track,  and  opened  and  closed 
automatically.  The  machine  was  specially  designed  for  leather 
and  other  hard  material,  and  the  needle  was  preceded  by  an 
awl  which  pierced  a  hole.  The  material  to  be  sewed  was  held 
between  clamps  provided  with  a  rack,  which  was  moved  both 
ways,  alternately,  to  produce  a  backstitch^  or  contiDUously  for- 


Fig.4848. 


however,  much  nearer  to  the  type  of  the  present  machine  thaa 
that  of  Greenough.  The  overhanging  arm,  vertically  recipro- 
cated needle,  continuous  thread,  and  automatic  feed  were  pat- 
ented in  England  fifty-two  years  before  Greenough's,  and  sixty 
years  before  the  Singer  attained  its  excellence,  as  we  shall  have 
occasion  to  show  presently. 

The  Corliss  machine,  patented  in  the  United  States  December 
27,  1S43,  No.  3,389,  was  of  the  same  geneml  mode  of  operation 
as  the  Greenough.  It  had  eye-pointed  needles  reciprocated  in 
horizontal  paths  through  holes  previously  made  by  awls  in  the 
material  fastened  between  clamps  and  fed  in  front  of  the  needles. 
The  feed  was  automatic,  ttie  length  (f  the  holding  rlno.p  The 
motions  were  derived  from  peculiarly  shaped  cams  on  a  revolv- 
ing shaft.  Many  other  details  are  worth  enumerating  would 
space  permit. 

An  early  form  of  sewing-machine,  perhaps  the  earliest,  was 
that  employed  for  sewing  lengths  of  calico  together  previous  to 
the  processes  of  bleaching,  dyeing,  and  printing  The  edges  of 
the  pieces  being  laid  together  and  passed  between  fluted  rollen*, 
were  thereby  doubled  or  crimped  and  pressed  on  to  the  netUle, 
which  was  held  stationary  in  a  horizontal  position.  See  Englis-h 
patents  No.  1U,134  of  1844 ;  also  running  stitch  machine,  No. 
11,025  of  1846  ;  No.  12,752  of  1849.  The  same  feature  is  also 
seen  in  the  United  States  patents,  Smith  and  Cbadbourne, 
April  16.  1850,  and  in  No.  3,672,  July  22, 1844,  and  shown  in 
Fig  4849.     The  cloth  is 

crimped  and  forced  on  Fig.  4849, 

to  the  needle  e. 

Fig.   4850  is  another      /  \  \ 

form  of  the  same  kind 
of  machine.  The  hand- 
crank  works  the  feed- 
rollers  and  also  the 
toothed  rollers,  which 
crimp  the  cloth  and 
force  it  on  to  the  nee- 
dle c. 

Another  form  of  run- 
Ding  -  stitch      machine 


Rodgers's  Running- Stitch  Maciine. 


Greenough's  Seteing- Machine  (1842). 

ward  to  make  the  shoemaker's  stitch.  The  matpri::l  was  fed 
automatically  at  a  tleterminate  rate,  according  to  the  length  of 
stitch  required.  The  machine  had  a  weight  to  draw  out  the 
thread,  and  a  stop-motion  to  arrest  the  machinery  when  a 
thread  broke  or  became  too  short.  The  needle  was  threaded 
with  a  length  of  thread,  and  required  refilling.  The  feed  was 
continuous  to  the  length  of  the  rack-bar,  and  then  it  had  to  be 
set  back.  The  machine  was  notspecificallv  useful,  but  pos.«e=sed 
some  valuable  points.  It  hold^a  creditable  place  in  the  history. 
Fig.  4848  U  a  perspective  view  of  the  machine.  One  of  the 
pincher-heads  a  is  seen  on  the  track,  the  other  a'  is  nearly  hid- 
den by  other  portions  of  the  machine.  The  levers  b  b'  work 
the  nipper-head'^!  by  means  of  cords,  and  are  moved  bv  cams  cc' 
on  the  revolving  shaft.  A  cam  rfon  the  shaft  works  the  lever  i", 
which  reciprocate'*  transversely  and  wnrks  the  feed.  The  mo- 
tion^ were  all  ohtained  frnm  the  revolution  of  a  crank  like  the 
machine  of  Saint,  1790,  That  of  Thimonnier,  ISS'"*.  had  a  verti- 
cal needle  worked  hv  a  treadle  motion  to  depress  the  lever  by  a 
direct  downward  pull.     Each  of  the  machines  mentioned  was, 


having  a  curious  analogy  to  the  spiral  needle  for  staphyloraphy 
is  shown  in  Fig.  4851    This  machine,  patented  Novembers,  1874, 
has  a  spiral  needle,  shaped  like  a  corkscrew,  and  with  a  contin- 
uous groove,  in  which  the  thread  lies,  being  secured  at  the  point 
of  the  needle  by  a  spring.     The  edges  to  be  sewed  together  are 
laid  in  the  track  of  the  needle,  which  is  revolved,  and  passes 
I  through  both  edges  once  at  each  revolution.     A  bag  is  shown 
at  b.     See  also  Bean's  patent,  March  4,  1843, 
which  used  a  common  sewing-needle,  and  (or- 
rugated  thecloth  by  means  of  gear-wheels, and 
forced  it  on  to  the  needle. 

b.  The  chain-stitch  or  tambovr-Mitch  is  one 
consisting  of  a  series,  the  bight  of  the  thread 
being  thrust  through  a  fomier  loop,  and  leav, 
ing  a  loop  which  in  turn  is  enchained  by  the 
next-formed  bight ;  and  so  on  There  are  sev- 
eral modes  of  making  it,  and  while  it  was  per- 
haps the  first  successful  in  a  machine,  it  has 
been  to  a  large  extent  superseded  by  other 
stitfhes.  Several  cheap  fumis  of  machii  es  ^et 
use  it,  and  one  kind,  which  has  many  fiieudt-, 
the  "  Willcox  and  Gibbs." 

It  may  be  made  by  a  crochet  needle  and 
looping-hook,  or  by  an  eye-pointed  needle  and 
detaining-hook.  It  was  the  first  machine- 
stitch  in  which  the  thread  was  continuous,  the 
previous  attempts  having  all  been  in  imitation 
of  hand-sewing,  with  a  certain  length  of  thread, 
threaded  in  the  needle. 

The  first  sewing-machine  to  make  the  chain- 
stitch  is  described   in   the  English  patent  of 
Thomas   Saint,  July  17,  1790,  which   will  be 
referred   to  presently      It  is  not  known  that 
working  machines  were  ever  made  on  this  plan, 
but  it  cannot  be  ignored  in  a  history  which 
deals  with  records.     Explicit  notice  is  deferred 
for  reasons  explained  farther  on.     Fig.  4854. 
Next  in   order  of  date,   making   the  chain- 
stitch,  is  Duncan's  machine,  English.  No.  2,769,  of  1804.     It 
had  a  number  of  booked   needles,  which  passed  through  the 


Fig.  4850, 


Pratis  liiinntitg-Stitrh  Mnchivj;. 


SEWING-MACHINE. 


2100 


SEWING-MACHINE. 
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Gar  ant's  Spiral  Needle/or  Sewing  Bags. 

clorh,  then  each  waa  supplied  with  thread  by  a  feeding<needle, 
which  pissed  cfie  thread iiround  thet-rochet-needle 
and  under  the  barb.  As  the  needles  receded,  each 
drew  a  loop  throui^h  the  loop  previously  drawn 
by  it  through  the  cloth.  The  cloth  was  stretched 
between  two  cylinders  placed  parallel  to  each  oth- 
er ID  an  obloag  frame,  which  slid  horizonUiUy  in 
another  frame.  Thus,  either  a  horizontal  or  a 
vertical  motion  might  be  given  to  the  cloth,  or, 
by  a  combination  of  motions,  an  oblique  direction. 
See  also  Eagli.^h  patent,  \o.  10,102  of  1844. 

Of  the  same  class  as  the  last  two  cited  was  the 
machine   of  Thimonnier,  patented  in  France  in 
1830.  and  used  for  years  in  making  army  clothing. 
A  fuller  description  of  this  machiue  is  deferred  so 
as  to  bring  it  into  more  immediate  contact  with 
the  really  valuable  machines,  of  which  it  was,  in 
many  important  respects,  the  forerunner.    It  had 
a  threail-rarrier   beneath    the  goods,   a  crochet- 
needle  which  descended  through  the  goods  from 
above  and  caught  up  a  loop  which  encliained  the  previous  loop. 
Here  we  first  see  the  presser-foot.    This  feature  of  a  lower  thread- 
carrier  and  hook  needle  is  to  be  seen  in  the  most  valuable  shoe- 
sewing  machines  of  the  present  day. 

Sneath's  machine  was  for  producing  cAaui-stitch  ornaments 
on  bobbinet  in  the  process  of  making.  It  had  a  curved  needle 
with  two  eyes  for  introducing  a  thread  through  the  lace,  and 
leaving  a  loop  thereof;  a  pair  of  barbed  points  carried  the  loop 
over  to  the  place  where  it  was  entered  by  the  needle  on  its  next 
stroke. 

The  eye-pointed  needle  is  found  in  Newton  and  Archbold's 
English  patent,  No.  8.948  of  1841.  This  was  some  years  after 
Walter  Hunt's  machine,  and  several  years  before  Elias  Howe 
applied  himself  to  the  task.  We  shall  refer  to  this  presently. 
In  tlie  English  patent,  Xo.  8,948,  the  eye-pointed  needle  carried 
a  thread  through  the  fabric  and  left  a  loop,  which  ^vas  caught 
by  a  hook  and  drawn  lengthwise  over  the  spot  where  the  needle 
would  pass  through  it  on  its  next  stroke.  These  features  were 
afterward  shown  in  the  Johnson  and  Morey  patent,  February 
6,  1349,  and  are  yet  extant  in  some  machines  of  approved  qual- 
ity, though  not  of  the  highest  class. 

While  con.Mdering  this  class  of  machines,  it  may  be  as  well  to 
adduce  two  rather  amusing  instances  of  the  c/ia(/i-stitch  ma- 
chines. 

Fig.  4852  is  a  sewing-machine  attached  to  a  pair  of  scissors. 
The  needle  a  is  attached  to  the  upper  member  of  the  scissors, 
as  is  also  the  bar  6  attached  to  the  loop-check  r,  which  ia  piv- 
oted on  the  lower  member  of  the  scissors,     e  is  the  spool.     The 

Fig.  4852 


the  next  descent  carries  the  thread  through  the  former  loop, 
making  a  chain-stitch- 
Fig.  4»53  is  a  sewing-machine  made  of  a  single  Blip  of  sheet- 
metal,  and  designed  to  make  the  chain-stiteh. 

a  is  the  strip  of  metal,  which  is  bent  into  the  forms  shown  ia 
the  other  figures,  which  are  respectively,  a  side  (6),  top  (f),  and 
end  (d)  view.  The  thread  is  rove  through  the  holes  of  the 
needle-holder  and  the  eye  of  the  needle,  and,  on  being  pressed 
through  the  cloth,  pushes  back  the  feeder.  On  rising,  it  leaves 
a  loop  on  the  under  side,  and,  the  feeder  advancing,  pushes  the 
cloth  along  and  the  loop  beneath  it;  the  next  time  the  needle 
comes  down  it  passes  through  the  former  loop,  and  so  on  con- 
tinuously. 

c.  The  looping  of  one  stitch  by  the  loop  of  another  is  shown 
in  Fisher  and  Gibbon's  English  patent,  No.  10.424,  of  1844. 
One  thread  is  on  a  lower  curved  eye-pointed  needle,  which 
passes  upward  through  the  fabric,  whereupon  the  upper  eye- 
pointed  needle  enters  between  the  former  one  and  its  thread ; 
the  curved  needle,  descending,  leaves  a  loop  upon  the  upper 

Fig.  4853. 
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Cutting  and  Sewing  Machine. 

cloth  passes  between  the  plates//,  and  the  rate  of  sewing  de- 
pentls  upon  the  length  of  the  cut  ateach  closing  of  the  scissors, 
each  stroke  making  a  stitch.  The  eye-pointed  needle  carries 
the  thread  through  the  cloth,  and  leaves  a  loop  on  the  book  ; 


Sewing'- MacA  me  made  of  a  Single  Slip  of  Metal. 

needle,  the  fabric  being  fed  the  length  of  a  stitch  ;  the  curved 
needle  again  ascends,  and,  at  the  same  time,  the  upper  needle 
is  moved  in  such  a  manner  that  it  passes  its  thread  around  the 
curved  needle  and  then  retires  through  the  loop  of  the  needle 
thread  previously  upon  its  stem.  After  this,  the  upper  needle, 
again  advancing,  enters  between  the  curved  needle  and  its 
thread,  as  before,  and  themovements  are  repeated.  The  enchain- 
ing of  one  thread  by  the  loop  of  another  thread  is  shoixTi  in  sev- 
eral forms  in  Plate  LVII.  See  also  the  Grover  and  Baker  ma- 
chine. Fig.  4863. 

d.  The  last  in  order  of  date,  and  the  best,  is  the  simple  lock- 
stitch, in  which  one  thread  is  pas.'-ed  through  a  loop  in  the  other 
one,  and  then  both  drawn  so  as  to  pull  the  bight  of  each  into 
the  middle  of  the  fabric,  making  a  fair  line  of  stitches  on  each 
side. 

In  considering  this  section  of  the  subject,  we  must  refer  to 
one  or  two  inventions  in  which  the  lock-stitch  was  not  made, 
but  which  possessed  some  features  which  have  proved  their  right 
to  live,  and  which  seem  to  be  indispensable  in  every  well-or- 
dered machine. 

Ultimate  success  is  attained  by  a  multitude  of  efforts,  and  it 
is  not  fair,  in  our  admiration  of  the  perfected,  to  forget  the 
weary,  ill-appreciated,  and  unpaid  efforts  of  those  who  have  the 
earliest  devoted  themselves  to  the  work.     The  growth  of  inven- 
tion is  in  the  direction  of  simplicity,  but  it  is  necessary,  in  the 
first  place,  to  conceive  the  needs,  and  then  follow  a  host  of  tem- 
porary expedients,  —  mere  patchwork,  as  it  afterward  appears. 
In  the  course  of  time  rises  a  reorgnnizer  who  proposes  to  device 
means  adequate  to  meet  the  changed  conditions  which 
supervene  when  a  machine  is  called  upon  to  take  the 
place  of  the  human  operator.     The  earliest  machine 
used  the  needle  and  needleful  of  thread  in  making  a 
running-stitch.     Then  the  eye  was  placed  in  the  mid- 
dle of  the  needle,  which  was  sharpened  at  both  ends 
to  save  turning  it  about  when  returning  it,  the  needles 
being  pushed  and  drawn  by  steel  fingers  on  each  side 
of  the  goods.     The  invention  was  as  yet  an  implicit 
copying  of  the  human    manipulation,  and  the  next 
change  merely  shifted  the  mode  from  the  stitch  of  the 
seamstress  to  that  of  the  tamboiir-irorker.    The  needle 
was  passed  through  the  goods  and  returned,  leaving 
a  loop,  which  was  detained,  so  as  to  be  entered  by  the 
needle  at  its  next  descent,  leaving  another  loop,  and 
so  on.     A  modification  has  been  mentioned, consisting 
of  a  crochet-hook  passed  through  the  goods,  bringing 
back  vrith  it  a  loop  of  thread  from  below,  and  en- 
chaining it  with  the  previous  loop.     This  is  all  the 
small-beer  of  invention  ;  the  imitation  of  hands  to  use 
the  familiar  needle  or  the  crochet-hook.     There  may 
be  sedulous  application  and  a  certain  merit  in  it,  but 
there  is  no  genius.     The  man  of  mark  will  find  a  new 
departure.     He  must  devise  new  modes  of  procedure 
adapted   to  the  needs  of  the  new  steel  man,  who  is 
automatic  but  unskillful,  and  one  of  whose  principal 
requirements  is  continuity  of  motion.     If  one  must  stop  and 
thread  his  needle,  he  might  as  well  return  from  the  click  and 
himi  of  the  metal  to  the  clatter  of  tongues  which  need  no  oil- 
ing. 
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The  new  elements  were  not  invented  all  at  once.     One  of  the 
most  important  was  overlooked  for  fifty  years  after  it  had  been 
patented.     Auother  was  iuTeut*?d,  made,  and  exhibited,  and  r 
then  slept  a  profound  sleep  of  twelve  years.     Another  was  in- 
ven'ed  and  patented,  but  was  in  a  useless  shape,  and  lay  dor- 


made  machine.     The  stiffening  of  certain  parts  of  the  frame  was 
an  incident  of  its  making,  and  would  not  be  necessary  in  a  mere 

r  drawing.     The  overhanging  arm  would  stand  well  enough,  in  a 

1  drawing,  without  the  brace. 

^"-"■^v.    ""-  "— -- I--) V I      1°  1^,  Barthlemy  Thimonnier  patented  a  sewing-machine  ia 

mant  until  really  valuable  inventions  were  made,  when  it  arose  \  France,  which  was  so  far  successful  that,  iu  1841,  eighty  of  them. 
aod  claimed  them  as  mere  adaptations.  i  made  of  wood,  were  in  use  for  sewing  nrniy  clothiug  at  a  shop 

There  is  no  important  machine  fur  sewing  fabrics,  now  mauu-  |  in  Paris.  They  were  de.>troyed  by  an  ignorant  and  infuriated 
factured,  that  does  not  use  all  of  the  three  elements  mentioned,  ,  mob,  just  as  the  Jacquard  loom  and  the  Ilargreaves  spinning- 
—  the  continuous  thread,  the  eye-pointed  needle,  and  the  con-  jenny  had  been  years  before.  Thimonnier  escaped  with  his  life, 
tinuousfeed  —but  the  former  two  of  these  had  been  in  existence  '  and  again  set  to  work.  The  Revolution  of  1848  found  him  witli 
for  sixty  and  twenty  rears  re^^pectively  before  they  were  united  ,  another  set  of  machine-",  capable  of  makmg  2()0  stitches  per 
with  the  latter  one,  which,  coming  in  the  fruition  of  time,  was  i  minute,  and  sewing  and  embroidering  any  material,  from  mus- 
more  quickly  recognized  as  a  necessity. 

Precedence  in  time  is  one  of  the  governing  elements  pig_  4555. 

in  apportioning  merit  in  invention.  Some  things 
may  be  perfectly  invented,  before  assuming  any  con- 
crete form  in  wood  or  metal.  A  man  may  be  his 
own  draftsman,  or  may  call  in  his  assistant  to  make 
the  working  drawings  for  a  given  kind  of  com- 
pound engine  or  a  balanced  valve.  The  workmen 
are  the  mere  agents,  and  the  engine  or  apparatus 
stands  as  the  work  of  the  designer.  The  ideas  of  a 
practiced  engineer  are  concrete  in  the  mind,  as  the 
attributes  aud  accessories  are  all  present  in  the  con- 
ception of  the  thing;  but  with  essayist  and  experi- 
mentalist the  relations  are  different.  With  him  the 
figure  assumed  in  the  mind  is  as  yet  untried,  and 
unascertained  conditions  are  yet  to  be  provided  for 
as  they  occur.  With  all  allowance  for  the  probable 
fact  that  no  more  than  an  experimental  machine  was 
actually  made,  yet  the  sewing-machine  described  in 
the  English  patent  of  Thomas  S;iint.  No  1.764.  and 
dated  July  17, 1790,  must  still  be  regarded  as  a  very 
remarkable  link  in  the  historical  chain.  It  was  in- 
tended for  "  quilting,  stitching,  and  sewing,  making 
shoes,  and  other  articles  by  means  of  tools  and  ma- 
chines." It  po3ses.-»ed  (1)  a  horizontal  cloth-plate; 
(2)  an  overhatiging  ar»i,  on  the  end  of  which  was 

Fig.  4854. 


Thimonnier's  Sewing-Mackine  (1830). 

lin  to  leather  inclusive.  Again  the  mob  defeated  his  project 
and  periled  his  person.  lie  was  in  very  straitened  private  cir- 
cumstiinces.and  the  repeated  destruction  of  the  machines, built 
with  money  soUcited  from  his  friends,  wearied  at  la£t  e\en  the 
admirers  of  his  genius  and  energy. 

His  machine  was,  like  that  of  Saint,  just  described,  in  the 
form  which  subsequent  e.Kperience  has  justified ;  that  is,  it  had 
a  vertical  needle  descending  from  the  end  of  an  overhanging 
arm  c  and  piercing  the  goods,  which  wa.';  fed  beneath  upon  a  flat 
table  6.  Thefeed  wasby  hand-  Contrary  to  the  machine  of  8aint, 
whose  motions  rfere  derived  from  a  crank,  the  needle  in  the 
Thimonnier  machine  was  depressed  by  a  treadle  and  cord  ^/,  and 
returned  by  a  spring  e  The  Saint  machine  had  a.  forkfi  needle 
to  push  an  upper  thread  through  a  hole  previously  made  in  the 
goods,  when  it  was  caught  by  a  loop-check  and  detained,  so 
that  the  again  descending  thread  was  enchained  in  the  former 
Icop.  making  a  f//nm.^ff/f/t,  consisting  ofusfries  of  loops  o?i  the 
vniler  xidf.  The  Thimonnier  machine  had  a  crrcAif  or  barbed 
needle  which  plunged  through  the  goods  and  caught  a  lotver 
thrf^ad  from  a  thread-c.irrier  and  loopery  beneath,  and  brought 
up  a  loop,  which  it  laid  upon  the  upper  surface:  descending 
again,  it  brought  up  another  loop  and  enchained  it  with  the 
one  last  made,  making  a  rhn'm-'^titrh.  consi' ting  of  a  Sfriefi  of 
Inopji  01}  the  upperside  Their  points  of  similarity  were  those  in 
which  they  resemble  the  best  modern  machines,  —  the  flat  cloth- 
plate,  verlical  post,  and  overhang-arm,  the  vertically  recipvo- 
cated  needle,  and  the  continuous  thread  £-.  A  nipple  a  sleeved 
upon  the  stem  of  the  needle  rested  upon  the  goods  during  the 
descent  of  the  needle,  and  was  lifted  when  the  needle  wns  dear 
of  the  goods  :  the  latter  was  then  moved  a  distance  equal  to  the 
length  of  a  stitch,  the  needle  and  presser-foot  (a.*!  the  nipple  a 
maybe  called)  descended  again,  in  its  ascent  carried  another 
loop  of  thre.^d  through  the  lonp  previously  made,  and  so  on. 
Thimonnier  died  in  poverty  in  1857. 

The  Thimonnier  machine,  patented  in  France,  August  5, 1848, 
and  in  the  United  Stfites  September  3, 1850.  No,  7,622.  had  .=ome 
advantages  over  his  French  machine  of  lS30,hut  retained  its 
main  features.  The  necdle-bar  was  still  worked  by  treadle  and 
spring  See  for  hi^  Frnnrh  patents  Brevets  D'Invention.  Tom. 
V.  page  168.  and  Plate  XXVIII.;  Tom  XIV.  page  71,  and  Plate 
XIV 

Between  l«32.ani  1834.  Walter  Hunt,  of  New  York,  made  and 
sold  sewing-machinps  which  embraced  a  curvet/  et/r-pointed 
needle  at  the  end  of  a  vibrating  arm,  and  a  shuttle,  making 
what  is  known  as  the  lork-^fiteh.  He  netrlected  to  pursue  the 
bu^ines.«.  which  cnnseqnenflv  attracted  little  attention  at  the 
time.  His  extreme  versatility  prevented  success  ;  his  inven- 
tions absorbed  his  time,  and  be  seemingly  bad  none  left  for  £«• 


Sairtt^s  Sewing- Machine  (1790). 

(3)  a  vertically  reriprorating  straight  needle ^  a.nd  on  the  top  of 
which  was  (4)  a  thread  spool ,  giving  out  its  thread  continuous' if  ; 
(5)  an  intermittent  aiitojnatic  /p^'f/ between  stitches;  made  the 
chnm-^titrh  :  and  had  thread  tighteners  above  and  below.  This 
!.■;  marvelous.  Its  parallel  is  to  be  found  in  the  sixteenth -cen- 
tury revolvers  and  repeating  fire-arms  in  the  European  muse- 
ums :  weapons  that  were  made  before  the  voyage  of  Columbus. 
The  machine  consisted  of  a  hed-plate  a  with  a  post  6.  having 
a  projecting  arm  on  which  was  the  thread-spool  c ;  a  shaft,  rotat^ 
bv  a  hand-crank  and  carrying  cams  by  which  all  the  motions 
of  the  machine  were  obtained  ;  the  same  overhanging  arm  car- 
ried i  spindle  d  for  ti'.;htening  the  stitch,  and  a  needle  and  awl- 
carrier  f.  into  which  a  needle  /"and  awl  g  were  secured  by  set- 
screws,  and  moved  by  cams  h  i  on  the  shaft  A-.  The  needle  was 
notched  at  its  lower  end  to  push  the  thread  through  the  hole 
m.ade  by  the  awl,  and  thus  form  a  loop.  The  work  was  sup- 
ported on  a  box  /  sliding  between  guides  m  m  and  advanced  by 
a  scre-v  n  turned  by  a  toothed  wheel  o,  which  was  entraged  by 
a  proji'ition  from  an  arm  depending  from  the  shaft  k.  at  each 
revohrion  of  the  latter.  A  looper  was  operated  by  the  bent 
poiu»  of  the  spindle  d  in  a  manner  still  employed  in  some  of  the 
chiin  ^^titch  machines.  The  .screw  r  served  to  adjust  the  bov  I 
pn  the  guide-plate,  and  provision  was  made  for  varjing  stitches 
for  different  kinds  of  work.  The  drawing  ha.**  the  peculiar  fea- 
tures which  should  Indicate  that  it  was  copied  from  a  roughly 
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curing  the  pecuniary  results  of  hifl  genius      He  just  mis»;J,  i 
RuJ  by  uiere  iuuttention,  one  of  the  gninde^t  opportunities  of 
the  century.     The  iu:iiu  features  uf  hi^  machine  bud  beeu  pat- 
enteJ,  ei^iit  year:*  previous  to  Hunt's  application,  to  another  i 
inventor,  —  Elias  llowe.     When  Hunt  applied  for  a  patent  in 
1854,  it  was  refu-ied  him  on  the  ground  of  abundonmeut.  j 

The  n:imL>  of  U.i^i  ll>tve  'n  i.iJi->so[ub  y  as.-4ociated  with  the 
history  of  the  aewing-aiacuiue.  Wi  h  inventive  abilities  in- 
ferior to  those  of  Walter  Hunt,  he  had  an  adapteduess  to  follow 
out  a. ling  «  o'jject  persistently,  aud  he  reaped  the  field.  Hin 
pi*.en;  w -s  ditel  .'jjpteuiber  10,  184t),  and  was  extended  for 
seven  years  ia  lioU.  In  his  petition  to  Congress,  July  15, 1867,  i 
for  a  second  extension  of  his  patent,  he  acknowledged  hav- 
ing received  about  51,185,000,  but  considered  that  bis  inveu- 
tiou  wx-i  worth  S  15*1,000,000.  If  he  had  received  the  latter 
8utn  he  would  have  been  still  more  certain  that  it  was  worth 
S  l.OOD.fJOiJ.OOO,  and  so  on.  i 

The  sewing-machine  is  no  exception    to    the  ordinary  rule 
that  an  invention  is  a  growth  rather  t-ian  an  iuspiratiou.     Ttie 
original  nuchiue,  as  we  have  seen,  had  a  simple  ucedie,and  ! 
made  a  running  stitch  ;  next  we  ^^ee  a  machine  which  made  a  j 
succession  of  loops,  forming  a  c/-ocAff  stitch:  here  the  macliine  ' 
paused  awhile.     A  score  of  yeaw  was  passed  in  devising  modes 
of  feeding,  Continuous  or  intermitti  ig,  ijy  various  arrau^emeucs 
of  pirts.     Tlie  greatest  advance  up  to  that  time  was  t'ae  lock- 
s'Ju-'h,  iuvented  by  Hunt,  and  made  by  passing  a  shuttle  con- 
t  lining  a  lo.ver  threai  through  the  loop  of  an  upper  thread  car- 
rieldOiVn  throug'i  t.ie  cloth  by  an  eye-pointed  needle.     This 
w.ts  also  the  feature  of  the  Howe  machine. 

Howe  was  very  properly  declared  the  first  inventor,  techni- 
cally, as  the  ladies  of  Hunt  had  placed  him  outside  of  the  pro- 
tection of  the  law.  This  was  framed  (as  determined  by  the  de- 
cisioiia  of  the  courts,  which  have  so  construed  the  law  as  to 
uiake  distinct  the  point,  which  was,  at  best,  indetiuite)  for  the 
rew-ird  of  inventors  who  make  public  their  improvements.  The 
K'gil  point  was  with  Howe,  and  bitterly  Hunt  rued  his  careless- 
ness He  declared  he  would  invent  imitation  stitched  work 
more  accurate  than  the  origiual:  the  result  was  the  paper  col- 
lar with  imitAtion  stitching. 

T.ie  originil  Howe  machine  hid  a  curved  eye-pointed  needle 
attached  to  the  end  of  a  vibrating  lever  and  carrying  the  upper 
thread.  (See  Fig.  4.S5i  )  The  shuttle,  carrying  the  lower 
thread  between  the  needle  and  the  upper  thread,  was  driven  in 
its  race  by  mean^  of  t-vo  strikers  carried  on  the  ends  of  vibrat- 
ing arms  worked  by  two  cams.  The  cloth  was  suspended  by 
pi.is  from  the  ed^eof  a  thin  steel  rib  cailela  baster-plate,  which 
had  hole*  engaged  by  the  teeth  of  a  smill  int^rmittiugly  moving 
pinion.  This  was  the  feed,  and  clumsy  enough.  The  invention 
f^oou  fell  into  the  hmds  of  mechanicians  of  great  ability,  who 
timed  the  movements,  proportioned  and  adjusted  the  parts,  and 
ad  led  new  featurci,  without  which  the  invention  must  have 
laugiiishe.1  and  failed  of  any  remarkable  success. 

Eli.is  Howe  seems  to  have  set  himself  to  the  problem  in  1843; 
in  1814  he  devised  the  curved  needle  and  interlocking  shuttle  ; 
in  May,  1845,  he  had  a  machine  at  work.     In  ISIJ  it  was  pat- 
ented.    Thereafter  the  struggle  in   the  United  States  and  in 
England  wis  to  obtaiu  funds  for  manufacture,  and  many  weary, 
hungry  days  were  passeil  by  the  indomitable  inventor.    He  sold 
various  shares  of  his  invention  from  time  to  time,  but  when  the 
tide  turned  in  his  favor  he  repurchased  the  rights,  and  soon 
nude  a  compact  property  of  it.     It  was  not  all  smooth  sailing 
even  th^n,  but  the  parties  disponed  to  dispute  his  broad  claims 
were  induced  to  come  under  agreements  of  tribute  or  of  neu- 
trality.   It  was  very  well  done.    The  origiual  claims  which  con- 
cerned the  eye-pointed  needle  and  shuttle  gave  coherence  to  the  : 
confederate  parties.     The  bond  of  union  has  since  been    the  I 
mole  of  feeding.    A.  B.  Wilson's  four-motion  feed  is  so  superior  I 
to  all  others,  that  but  few  first-class  machines  are  made  without  j 
it.     This  patent  expired  in  1873,  and  the  dominant  claim  now  I 
ii  the  Bachelder  patent,  which  had  no  particular  value  in  itself, 
but  was,  perhaps,  really  the  first  continuous  feed,  and  so  gained  , 
an  utterly  unexpected  prominence  and  a  lease  of  life  for  three  i 
terms,  in  all  twenty-eight  years,  ending  in  1877,  although  the 
device  was  but  tiie  substitution  of  a  continuous  spiked  band  for  I 
the  plate  of  limited  length.     It  is  not  true  that  Bachelder  was  \ 
the  first  to  horizonialize  the  machine;  that  was  done  nearly 
sixty  years  previous.     It  h;id  an  endless  band  or  cylinder  stud-  ' 
ded  with  a  row  of  points  which  carried  the  fabric  to  and  past  ; 
the  needle.     It  was  a  decided  improvement  on  Howe's  baster-  , 
plate,  which  had  to  be  run  back  for  each  length  of  semng  ! 

AV'ithout  impugning  the  genius  of  the  earlier  inventors,  it 
may  fairly  be  said  that  the  present  proximate  perfection  of  the 
machine  is  due  to  the  men  who  took  up  the  work  where  Howe 
left  it,  —  to  Singer,  A   B.  Wilson,  and  others.  i 

Furthermore,  the  machine  is  much  indebted  to  the  skill  and  ■ 
enterprise  of  the  mechanics  and  tradesmen  in  whose  bands  it 
has  grown  to  the  wonderful  proportions  it  now  exhibits. 

The  Wilson  shuttle,  reciprocating  in  a  curved  race,  was  pat- 
ented in  1850. 

Lerow  (1850),  reciprocating  eye-pointed  needle  and  a  shuttle 
traveling  ia  an  endie.ss  s.iuttle-mce. 

Itn'tinson  (1851)  had  two  curved  needles  with  notches  or  eyes 
aid  t.vo  thread -guides.  Produced  either  the  ordinary  or  the 
back  stitr/i.  I 

Singer's  machine  (1851)  had  a  vertical  needle- movement  i 
and  a  roughened  feed-wheel  extending  through  a  slot  in  the  | 


table.  A  spring  presser-foot  alongside  the  needle  held  down 
the  work.  Motion  was  communicated  to  the  needle-arm  and 
the  shuttle  by  gearing. 

Grover  and  Baker  (1851)  used  two  needles  and  a  shuttle  car- 
rying a  filling-thread  to  form  a  duuble-loop  ctitch.  The  upper 
needle  passed  through  the  fabric  and  made  a  loop  through 
which  the  lower  needle  passed  horizontally,  forming  a  second 
loop.     See  13,  Plate  LVII. 

The  A.  B.  Wilson  four-motion  feed  (1852)  and  the  Wilson  ro- 
tating hook  (1851),  which  catches  the  loop  of  the  upper  ihre;id 
and  drops  a  bobbin  through  it,  are  features  of  the  \\'heeler  and 
\V'il8on,  —  one  of  the  most  admired  machines.  As  has  been  Siiid, 
no  substitute  has  been^  found  for  the  four-motion  feed  'Ihe 
shuttle  has,  however,  more  friends  than  the  rotating  hook. 

Johnson's  machine  of  1853  made  a  double-loop  stitch  by  two 
needles  carrying  contmuous  threads,  and  passing,  by  a  horizon- 
tal thrust,  through  the  cloth,  which  was  suspended  by  clamps 
between  them. 

I  n  Singer's  chain-stitch  machine  ( 1854 ),  the  loop  of  the  ni-eil  :e- 
thread  was  carried  over  a  retaining  pin  by  a  hook  and  held  un- 
til the  next  loop  was  formed,  which  was  received  by  the  loop*  r 
aii^  px-ised  through  the  former  one.  Thus,  a  loop  was  pa.-Sid 
through  a  loop,  instead  of,  as  in  the  tambour-.'titch,  past^ii.g  the 
needle-thread  and  needle  through  the  former  loop.  The  fu'd 
in  this  machine  was  by  the  presser-foot,  which  had  a  rough 
under  surface. 

In  Avery's  machine  (1854)  (10,  Plate  LA'.),  the  stitch  is  formed 
by  interlooping  threads  from  two  needles,  the  lOwer  one  work- 
ing at  an  angle  of  45^^  with  tlie  upper  one. 

Noyes  (18i2),a  lock-stitch  with  two  commercial  spools,  the 
loop  being  made  around  the  lower  spool  by  a  revolvii  g  hook. 

Plates  LV,,  LVI.  show  the  principles  of  action  of  the  sewing- 
machines.     The  numbers  correspond  with  those  on  the  Plates. 

Description  of  Plates. 
Single-Thread  Chain-Stitch  Machine. 

1.  The  bearded  needle  pierces  the  cloth  and  draws  up  the  loop 
from  below  ;  the  cloth  is  then  fed,  the  needle  retaining  tlie  loop 
and  descending  through  the  cloth  for  a  new  loop,  which  en- 
chains the  thread. 

2.  The  loop  formed  by  the  eye-pointed  needle  is  seized  and  dis- 
tended by  a  reciprocating  loop-taker  until  penetrated  by  the 
needle  at  its  second  descent. 

3.  Similar  to  the  above,  excepting  that  the  loop-taker  vi- 
brates. 

4.  The  loop-taker  a  rotates.    1  he  "Willcox  and  Gibbs  pattern. 

5.  The  louper  is  operated  by  the  pressure  of  the  needle,  re- 
treating before  it  and  seizing  the  loop  as  the  needle  returns. 

6.  Needie-loop  caught  by  a  stitionary  hook  that  detains  the 
loop  as  the  cloth  is  fed,  the  next  descent  of  the  needle  passing 
through  the  loop 

7.  Latch-needle  for  enchaining  or  knitting  the  loop.  See 
Stitch  6,  Plate  LVII. 

Ttvo  Threads. 

8.  The  loop  of  the  needle-thread  is  caught  by  a  thread  carried 
by  a  reciprocating  looper  a.     See  Stitch  13,  Plate  LVII. 

9    Similar  to  the  above,  but  having  a  vihrating  looper  a. 

10.  Two  needles  penetrating  fabric  from  opposite  slides,  and 
making  Stitch  16,  Plate  LVII. 

Lock-StiUh  by  Shuttles. 

11.  The  loop  of  the  needle-thread  interlocked  by  the  threiid 
of  the  reiiprocating  shuttle  a.  Singer  pattern.  Stitch  I'J,  Plate 
LVII.     Florence,  Howe,  A\'ilson,  Weed 

12.  Similar  as  to  the  needle-thread  ;  shuttle  vibrates  in  an  arc 
of  a  circle      "  Domestic  "  pattern. 

13-  The  loop  of  the  needle-thread  is  taken  by  a  rotating  shut- 
tle a. 

14.  The  shuttle  a  is  stationary,  and  the  loop  of  the  needle- 
thread  is  passed  over  it  by  a  vibrating  arm  6. 

Lock-Stitch  by  Revolving  Hooks. 

15.  The  rotating  looper  a  enters  the  loop  of  the  needle -thread 
and  carries  it  arouud  a  loose  disk-bobbin  6  on  the  face  of  the 
hook.     Wheeler  and  Wilson  pattern. 

Leather-sewing  Machine. 

16.  A  waxed-thread  machine.  A  hook-needle  a  below  the 
cloth  takes  thread  from  a  thread-carrier  b  above  the  cloth, 
draws  down  the  thread,  and  enchains  it  below.  An  awl  c  per- 
forates the  leather  for  the  passage  of  the  needle  j  a  cast-off  d 
discharges  the  loop. 

Sole-xeivin^  Machines. 

17.  Machine  for  making  *'  turned  "  shoes.  The  shoe  and  last 
are  carried  on  a  jack  a.  A  chain-stitch  is  formed  by  a  hooked 
needle,  which  passes  through  the  sole  and  upper,  and  takes  its 
thread  from  a  thread-carrier.  The  awl  b  jierforates  the  material 
for  the  passage  of  the  needle.  Dunham's  patent,  September  9, 
18fi2. 

18.  The  shoe  is  supported  on  a  horn  provided  with  a  thread- 
carrier.  A  hooked  neevile  penetrates  the  sole  and  upper,  and 
takes  the  thread  from  the  thread -carrier  and  forma  the  chain 
portion  of  the  stitch  in  a  channel  cut  in  the  outer  iace  of  the 

(  Continued  on  imge  2116.) 
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Plate  LVI. 


PRINCIPLES  OF  ACTION  OF  SEWING-MACHINES.  See  pages  21Q2-2UQ. 
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CLASSIFICATION  OF  SEWING-MACHINES 

Patented  in  tlic  United  States. 
The  flares  in  parentheses  refer  to  corresponding  figures  on  Plates  LV.,  LVI. 


1.  One  thread. 


2.  Two  threads 


1.  By  shuttle.. 


By       revolving 
hooks 


1-  Machines  (16). 

2.  Waxing  devices. 

3.  Hose  sewing. 

4.  Sole  sewing. . .. 


a.  Bearded  needle  (1), 

b.  Reciprocatiog  loop-taker  (2). 

c.  Vibrating  loop-t4iker  (3). 

d.  Rotating  loop-taker  (4). 

e.  Loop-taker  operated  by  needle  (5). 

/.  Stationary  hooks  or  guides  for  holding 

loop  in  path  of  needle  (6). 
g.  Latch-needle  for  enchaining  loop  (7). 

See  also  C,  1,  3,  and  4  ;  aiao  E,  1 ; 

also  F,  14  and  20. 

a.  Reciprocating  under-thread  carrier  (8). 

b.  Vibrating  uuJer-thread  carrier  ^9). 
e.   Rotary  under-tliread  carrier 

d.  Two  needles,   each    penetrating    lab- 

ric  (10).     See  also  K,  2 

e.  Two  or  more  kinds  of  stitches, 

io.  Shuttles  reciprocate  (11). 
6.  Shuttles  vibrate  (12  . 
e.  Shuttles  rotate  (13). 
d.  Stationary  shuttles  (14). 
e.  Shuttle  carries  commercial  spool. 

|o    WTieeler  &  Wilson  pattern  (lo). 
6.  Commercial  spool  for  under-thread. 

c.  Hooks  of  various  other  patterns,  mak- 

ing chain  and  lock  stitch. 


I  a.  Curved  needle  (17). 
I  6.  Stnught  needle  (IS). 


1 1.  Needle. 

2.  Wheel  or  bancr. 

3.  Reciprocating  surface  above  cloth. 

4.  Reciprocating  surface  below  cloth. 
I  6.  By  rnovertunt  of  table. 

I  6.  By  pressure  against  thread. 


1.  One  threat!  (19). 

2.  Tivo  threads  (20) 

3.  Atiacnmentsfor  ordinary  sewing-machines. 


5^ 

"I 


Bobbin- winders  (21). 

Cloth  and  slide  plates. 

Cutting  and  trimming  fabrics  on  machine  (22). 

Liftins:  presser-J'oot. 

Mounting  machines  on  table. 

Needles. 

Needle-sharpener  (21). 

Needle  setters  and  threaders  (23). 

Oil-can  holder. 

Oiling  thread. 

Pre  user-foot. 

Quilling. 

Regulating  speed. 

Running-stilch  (24). 

Sewing  hats. 

Sewing  on  buttons. 

Sewing  straw  braid. 

Sewing  knitted  goods. 

Stwins  umbrellas. 

Short  thread. 

Shuttles. 

Spools  and  bobbins. 

Stitches.    See  Plate  LVIL 

Take-up. 

Tension  devices. 

Thread-cutters. 

Miscellaneous. 


1.  Binders. 

2.  Braiders. 

3.  Carders. 

4.  E7?{broidering. 
5-  Guides. 

6.  Hfinmers. 


Rufflers  and  gatherers. 


a.  Tension -plates. 
,  b.  Reciprocat'g  blades. 

8.  T^trk  creasers  and  markers. 

9.  Tuckfrs  and  plaiiers. 

10.  Welt-guides. 

11.  Variety  of  work. 

1.  Tables. 

2.  Caf.es  and  cabinets. 

3.  Covers. 

4.  Trays. 

5.  Lamp-brackets. 

6.  Work-holders 

7.  Aprons,  guards,  etc. 

8.  Chair. 

9.  Casters. 


Eh 

Class  I.    Motors. 


CLASSIFIED  LIST  OF  SEWING-MACHINES  AND  ATTACHMENTS 

Patented  in  the  United  States  from  Feb.  21,  1842,  to  March  9,  1875. 

(*  Reissue.) 

Class  A.  —  Making  Chain-Stitch. 


1.  One  Thread,    (a.)  Bearded  Needle. 

1.  (6.)  Reciprocating  Loop-Taier. 

1.  (6.)  Reciprocalivg  Loop-Talcer 
(continued). 

So. 

Name. 

Date. 

No. 

Name. 

Date. 

No. 

Name. 

Date. 

7.622 

Thimonnier 

Sept.    3,18.10. 

6.437  Con-ant 

May    8,184!). 

21.230 

Buell  et  al. 

Aug.  n.  1858. 

li.ms 

(iardner 

Sept.   S.  1856. 

7.369  Reynolds 

May  14.  1850. 

21.751  Gibbs 

Oct.    12.  1858. 

i%\m 

Hubbard 

Dec.  22.  1857. 

*263  Worcv  et  al. 

June  27,  18.54. 

21.9-29  Sangster 

Oct.  26.  1863. 

21. -'34 

•lacksun 

.\ug.  17,  ISSS.  1 

16.136  Watson 

Nov.  25.  1856. 

•22,226  Bishop 

Dec.    7.  1858. 

•i-'.n 

Hook 

Nov,  36.  IMS. 

16,387  .Johnson 

Jan.   13.  1857. 

22,275  Bovd 

Dec.  14.  1858. 

■iS.ili 

IJovnton 

Jlar.  W,  lail. 

16,.566  Gray 

Feb.     3.  1857. 

24,003  Boyd 

May  17,  18.59. 

24.(li7  Hook 

Mav   17,1S5<). 

17,.5n8  Harris 

June    9.  H57. 

25.084  Barnes 

Aug.  16,  18.59. 

24.0611  Spencer 

Jlay   17,  1859. 

17,.571  Harris 

June  16,  1857. 

25.381  Buell 

Sept.  13.  1859. 

24.'nil.Ienks 

Aus.    2.   859.1 

17.717 

June  30.  1857. 

•829,  Reynolds 

Sept.  27.  1869. 

25,013  Harrison 

Aug.    9.   *5<1. 1 

17.744 

Latbbury 

July    7,  1857. 

28.097  JlcCurdy 

May     1,  1860. 

2.'>,i6! 

Ha-rison 

Aug.  26,    859. 

18.071 

Behn 

Aug.  25,  1857. 

56.902  Cately 

Aug.    7,1866. 

30,11154 
•1,M-' 

Hanilie 
Hook 

Dec.    4,  IStW. 

18.82;i 

Moore 

Dec.    8.  1857. 

67,53.5 
7H..579 

Hancock 
Lamson 

Aug.    6.  1867. 
July    7.  186S. 

19,072 
19.i2a 

Clark 
Clark 

Jan.    12.  1858. 
Jan.  19. 1858. 

I.    (f.)  Ttbrating  loot 

)-Taker. 

7<1,!)01 

Kinbom 

July  14,  1868. 

19.135 

IMxford  et  al. 

Jan.  19.  1858. 

HO.TiO 

Weaver 

Aug.    4,1868., 

19,2.<5 

Ann.'U 

Feb.    9,1858. 

8ll,><61 

Fox  et  al. 

Aug.  11.  1868. 

19.4(1" 

Clark 

Feb.  23.  1853. 

7.6.50  Batchelder 

Sept.  24,  1850.1 

ai.M'l 

Bonnaz 

Nov.  10,  1868. 

19,660:Hemlrick 

Mar.  16.  18.58. 

12.573  Stedraan 

Mar.  20. 1856. 

83,510 

llonnaz 

Nov.  10,  1868. 

19,.53-2i(lrav 

Mar.    2.  1858. 

12,798  ,8tedman 

May     1,  18&5. 

^S,lS6!Hrrser 

Sept.  28.  1899. 

19.61»i  Gray 

Mar.  16.  1858. 

16..554  Pratt 

Feb.     S.  1857. 

I0(i.<>43 

Lake 

Aug.  30,  1870. 

20,413  Dimock 

June    1,  1858. 

16.745, Pratt 

Mar.    3.  1857. 

14S,IS2 

Co-nely 

Mar.    3, 1874. 

20.T42!'Ihomson 

June  29. 1858. 

17.9.30  Herron 

Aug.    4.  1857. 

159,673 

Hill 

Feb.    9.1875. 

i 

21,015  Moore 

1 

July  27,  1853. 

18,0.0  Watson 

1 

Aug.  11.  1857. 

SEWING-MACHINE. 
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SEWING-MACHINE. 


A.  1.  (c.)  Vibrattrtff  Loop-Taker 
(cuntlnuuil^ 


18,371 

l8,li3J 
1»,8J1 
iD.lij 
l<I.GI 

19,7!I3 
1«,876 
19.'J03 
1!I,!I71I 
■J(l,4Jl 
20.7.53 
•iD.7ti3 
■M.fM 
■21,04: 
21,250 
21.3, 
21,486 
2I,I>' 
21,713 
21,7i; 
22.14!! 
22.711) 
24.0:)H 
24,3 
26,201 
32,41.5 
32.4.56 
32, 

32.7B5 
32.9  i5 
31,0  « 
34,»3, 
3-1,450 
45,2)6 
46,0o4 
•2,210 
54,816 
56,'i:,0 
60,66! 
61,176 
•2,74.5 
•2.746 
63.196 
6'l,666 
76,3,<.5 
80,88,') 
81,821 
83,4!)2 
83,750 
84,051 
86,057 
86,695 
93,.354 
96.160 
9.1.481 
99.701 
103,0.50 
10^,705 
117.101 
124,80< 
12.5,,W1 
126.<)21 
11!,351 
l)7,618j 
138.'H6 
146,721 


Name. 


Watson 

Harrington 

Watsun 

.Sangster 

Uayniunii 

Ouates 

Reynolds 

-Savaye 

.Vtwuod  et  at, 

liosworth 

rlark 

We.st  a  at. 

.Miller 

Carpenter 

Hook 

Fitz  et  at, 

Clark 

Clinton 

Harris 

White 

Hendrick 

Perry 

Fobket  el  at. 

Carhart 

.McCurdy 

I'earson 

Cooper 

-Stoakes 

.Norton 

Raymond 

Kaymund 

llod^kins 

Williams 

I'almer 

Folsom 

Bartlett 

liartlett 

tjoodspecd 

Piper 

IJartrara 

Drigga 

Hodgkini 

Hodgkins 

Hills 

Hwlffkins 

liartlett 

Willmarth 

Rowley 

Hancock 

Willmarth  et  at. 

Myers 

Canfleld 

Kussell 

Foot 

.Smith 

Rudolph 

Porter 

Keable 

Young 

Necker 

Comics 

'.lohn.son 

Deekwith 

Beckwith 

jo'>eil 

Davis 

.Taylor 


Oct.  6, 
Nov.  17. 
Dec.  8, 
Jan.  19, 
Mar.  9, 
Mar.  23, 
Mar.  30, 
Apr.  6. 
Apr.  13, 
Apr.  20, 
June  8, 
June  29, 
June  29, 
July  27, 
July  27, 
Aug.  24, 
Aug.  31, 
Sept.  7, 
Oct.  5, 
Oct.  5, 
Oct.  6, 
Nov.  23, 
Jan.  25, 
Jlay  24, 
June  14, 
Nov.  22, 
May  28, 
May  28, 
July  9, 
July  9, 
July  30, 
Aug.  20, 
.\pr.  8, 
May  5, 
Nov.  2'i, 
Jan.  31, 
.Mar.  27, 
May  15, 
Aug.  7, 
Jan.  1, 
Jan.  15, 
Aug.  20, 
Aug.  20, 
Aug.  27, 
Oct.  8, 
Apr.  7, 
Aug.  11, 
Sept.  I, 
Oct.  27, 
Nov.  3, 
Dec.  15, 
J<an.  l9, 
Feb.  9, 
Jlay  2.5, 
Oct.  26, 
Feb.  1, 
Feb.  8, 
Jlay  17, 
Nov.  29, 
July  18, 
Jlar.  ID. 
Apr.  2, 
Jlay  21, 
Nov.  26, 
Apr.  8, 
May  20, 
Jan.  20, 


1&57. 
1857. 
1857. 
1858. 
18.58. 
1853. 
1858. 
1853. 
1853. 
1853. 
1853. 
1853 
1853. 
1853. 
1858. 
1853. 
1858. 
1853. 
1858. 
1853. 
1358. 
1858. 
1859. 
1859. 
185.!|. 
1859. 
1861. 
I8«l. 
18BI. 
1861. 
1,361. 
1861. 
1862. 
1863. 
1864. 
1865. 
1866. 
1866. 
1866. 
1867. 
1867. 
1867. 
1867. 
1867. 
1867. 
1868. 
1368. 
1863. 
1363, 
1863. 
1868. 
1H69. 
1869. 
1869. 
1869. 
1870. 
1370. 
1870. 
1870. 
1871. 
1872. 
1372. 
1872. 
1872. 
1373. 
I»73. 
1874. 


1.    {e.)  Loop- Taker  operated  by  Needle. 


12.923  Robertson 
18,285'Jenks  et  at. 
l8,35o:Netlletoue(a7. 
19,633  Sangster 
19,723  -Saiigster 
20,684  snow 


20,633 

21,291: 

•599 

21,833 


liarnes 
Jackson 
Robertson 
Hubbard 


Jlay  22, 18.55. 
Sept.  29,  18.57. 
Oct.     6,  1857. 

Mar.  2,  1838. 
Jlar.  23,  18.58. 
June  22,  H58. 
June  29,  1858. 
Aug.  24,  1858. 
Sept.  14,  1858. 
Oct.   19,  1858. 


1.    (/.)  Stationary  Hools  or  Guides  for 
Itoldu.g  Loop  in  Patli  of  Needle. 


13,064 
14,324 
1  >,434 
16.6J9 
17.136 
•560 
21.402 
21, .537 
40,622 


Robertson 

Robertson 

Uibbs 

Robertson 

.\twaler 

Robertson 

Atwater 

Hubbard 

Heyer 


June  12, 1855. 
Feb.  26,  1856. 
Jan.  20,  1357. 
Feb.  10,  1857. 
Jlay  5,  18.57. 
Jlay  18,  1&5S. 
Sept.  7,  1853. 
Sept.  14,  18.58. 
iNov.  17,  1863. 


{g.)  Latch- Needle  for  enchaining  Loop. 


10,974  .Singer 
109.K32  L.amb 
127.145  Bouscay 


.Mav  30,  1854. 
Nov.  29,  1870. 
Jlay  28, 1872. 


A.  2.  Ttco  or  more  Threads,    (a.)  Recipro- 
cating Under- Tliread  Carher. 


I 


1.    ^d.)  Rotating  Loop-Taker. 


17.421 
18,9)3 
20,6  iO 
•57  J 
21,03' 
21,100 
21,12' 
22,007 
28,851 
29,'i63| 
31,439 
38,931 
46,303 
•2,6.55 
74,328 
•3,247 
108,8-27 
152,618 
154,827 
160,512 


Gibbs 
Lazelle 
.lohnson 
Gibba 
Smith 

W  heeler  e/ a/. 
Gibbs 
Avery 
,Glbbs 
IHicks 
Marble 
JlcCurdy 
McCurdy 
Gibbs 
Fales 
Falea 

Rayer  et  at. 
Dinsraore  et  at. 
Beck 
Dlnsmore 


June  2, 
Dec.  22, 
June  22, 
July  13, 
Aug.  3, 
Aug.  3, 
Aug.  10, 
Nov.  9, 
June  26, 
July  24, 
Oct.  8, 
June  16, 
Feb.  .  7, 
June  18, 
Feb.  11, 
Dec  29. 
Nov.  1, 
June  30. 
Sept.  8, 
Mar.    9, 


18.57. 
1857. 

18.58. 
18.58. 
18.58. 
1858. 
18.58. 
18.53. 
l!:60. 
13lill. 
1861. 
1863. 
1865 
1867. 
1868. 
1368. 
1870. 
1874. 
1374. 
1875. 


6,439 
7,931 
10.,5,,7 
10.622 
10.K42 
11.284 
12.074 
12.146 
•355 
16,237 
17,049 
18,793 
19,732 
20,471 
•.56  i 
•617 
22,-220 
•706 
■24.022 
24.629 
25,004 
'25,471 
25,78.5 
25.!;46 
■26.336 
26,346 
26,638 
27,079 
27.082 
27,260 
27.761 
■28,176 
■28,538 
28,785 
30,641 
31,1.56 
31,-203 
31,334 
31,429 
31.1911 
32.323 
•1.-244 
37,.5S.5 
•1,.543 
40,296 
•2,P25 
.55,029 
61,102 


Batchelder 

G  rover  et  at. 

Johnson 

Ilodu'klns 

singer 

Leigh  ton 

Stedmitn 

Ward 

Johnson 

Jennings 

Nettlcton  et  al. 

Fetter 

Clark 

Shaw  et  al. 

Grover  et  al. 

Batchelder 

Raymond 

stedm.an 

Gray  et  al. 

Grout 

Farr 

SUvey 

Barrett 

Budlong 

Clark 

Dickenson 

Rowe 

Smith 

Thomson 

Rowe 

Newlove 

Holly 

Ruddick 

Smith 

Payne 

Earle 

Bruen 

Smith 

Rice 

Howlett 

Wilder 

tirovere^  al. 

Madden 

Batchelder 

Wagner 

Ba  chelder 

Hayes 

Rehfuss 


Jlay  8, 1849, 
Feb.  11,  la5l. 
Mar.  7.  1854, 
.Mar.  7. 1354, 
Slay  2, 1354, 
July  11,  1864, 
Dec.  12,  1834, 
Jan.  2.  1335, 
Feb.  26, 1856, 
Dec.  16. 1856 
Apr.  14,  18.57, 
Dec.  1,  1857 
Jlar.  23,  lf53, 
June  1,  1358, 
June  15,  1858. 
Nov.  2,  1368. 
Nov.  30,  1858. 
Apr.  26,  1859. 
Jlay  17, 1859. 
July  5,  1859. 
Aug.  9.  1859. 
Sept.  13,  1859. 
Oct.  11,1859. 
Nov.  1,  1859. 
Dec.  6,  1859. 
Dec.  6.  1859. 
Dee.  27. 1859. 
Feb.  7.  1860 
Feb.  7,  1860. 
Feb.  21,  1860. 
Apr.  3,  1860. 
Jlay  3,  1860. 
Jlay  29, 1860. 
June  19,  I860. 
'iov.  13,  1860. 
Jan.  22, 1861. 
Jan.  22,  1861. 
Feb.  5.  1861. 
Feb.  12,  1861. 
Jlar.  5.  1361. 
Jlay  14,  1861. 
Dec.  3,  1861. 
Feb.  3,  1863. 
Sept.  22, 1863. 
Oct.  13,  1863. 
Dec.  12,  1866. 
Jlay  22. 1866. 
Jan.     8, 1867. 


2.    (a.)  Reciprocating  Lhider-Thread 
Varrier  (continued). 


2.    (6.)  Vibrating  Vnder-Thread  Carrier. 


70,152  Baker 

82,366  Wagner 

88,499  JlcLean 

95,581  Gray 
10-2,586' Peabody 
10.5,961  McLean 
122,131  Fanning  e/ a^ 
129,013  Fanning 
146,2871  Fanning  et  al. 


Oct,  29,  1867, 
.Sept.  -22,  186S, 
Jlar.  30,  1869, 
Oct.  6,  186!', 
May  3,  1870, 
Aug.  2,  1870, 
Dec.  26.  1871, 
July  16.  1872, 
Dec.    U.  1873, 


9,053 
12,066 
14,9.56 
19,059 

•372 
21,224 
21,670 
21,7.52 
■22,143 

*646 
24,737 


Grover  et  al. 

Lyon 

Grover 

Fetter 

Oro\er  et  al. 

I'hlinger 

Grover 

Grover 

Harkness 

Lyon 

Hensel 
25,087|Boolh 
'25,730, Grover  et  al. 
25,87GlBames 
26,913  Robertson 
■25,n63|Fofkete(a?. 
28,969  Booth 
30,031  Washburn 
31,829  Ross 
31,857  JIallary 
32.007  Shaw 
32,4 "6  Fuller 
33.414  Bollnian 
33,778  Grover 
36,405  trover 
37,^202  Shaw 
37,502  Grover 
39,207  Baldwin 
39,892  Day 
43,146  WIckerEham 

50,469  Hart 

56,641  Tucker 

ii3,415  Cobb 
100,lb9  Grover 
1I4,.573  Little 
152,813  Speirs 
I 


June  22, 18.52, 
Dec.  12,  18.'.4. 
Jlay  -27.  18.56, 
Jan.  6.  1658, 
July  6,  1158, 
Aug.  17,  1858, 
Oct.  5,  1858, 
Oct.  12,  1858. 
Nov.  '23,  1868. 
Jan.  4,  18,5!,. 
July  12.  18.5!!, 
Aug.  10,  1859. 
Oct.  11,  18,59, 
Oct.  -28,  1659, 
Oct.  25,  18,5f, 
Nov.  1,  185!, 
July  3,  1860, 
Sep't.  11,  1860, 
Jlar.  -26,  1861, 
.\pr.  2.  1861, 
Apr.  9,  1»61, 
June  4,  l8bl. 
Oct.  1,  1861 
Nov.  26,  1161 
Sept.  9,  1862 
Dec.  16.  1162 
Jan.  '27.  1163, 
July  14,  1863, 
Sept.  15,  1863, 
June  14,  1864 
Oct.  17.  1866. 
Juiy  ^24. 1866. 
Aug.  10.  I"69. 
Feb.  ^22.  1870 
Jlay  9,  1871 
July     7,  1874, 


2,    (c.)  Rotary  Under-Thread  Carrier. 


30,478  Johnson 


Oct.  23,  1860. 


2.    (d.)  Ttoo  Needles,  each  penetrating 
Fabric. 


9,338  Avery 
9.365|Hodgkin3 
9,592  Johnson 
9,665  Johnson 
10,354  Blodgett 
10,880  Avery 
12,233  Conant 
13,616  Harrison 
18  470  Robertson 

•613  lik'dgett 
25,968  Hudson 
.57,.500  Halsey  et  al. 
•3,214  Conant 
93,616  Hancock 


Oct.  19,  18.52, 
Nov.  2,  1852, 
Feb.  2^2,  l)-.53, 
Apr.  12,  16.53, 
Dec.  20,  1853, 
Jlay  9, 1654. 
Jan.  16,  la55. 

2,  18.55. 
20,  18,57. 
12,  1858. 

1,  18.59. 
Aug.  28, 1866. 
Nov.  24.  1868. 
Aug.  10,  1869. 


Oct. 
Oct. 
Oct. 

Nov. 


2.  («.)  TiBO  or  more  Kinds  tif  Stitches. 


26,0.59 
77,889 


Scofleld 
Kerr 


Nov.    8,18,59. 
Jlay  12,1868. 
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Class  B.  —  Making  Lock-Stitch. 


1.  By  Shullle.    (a.)  Slluttla  reciprocate. 

1.    (a.)  iSAirtriej  raripnx-a(e  (continued). 

1.    (t.)  Shulllet  vibrate. 

No. 

Kame. 

Date. 

No. 

Name. 

Date. 

No. 

Name. 

Date. 

4,7.50 

Howe 

Sept.  10,  1846. 

62,287  Reed 

Feb.  19,  1867. 

7,776  Wilson 

Nov.  12,  ISiO. 

5,»4i  Bradshaw 

Nov.  28,  1848. 

62,999  Bennett 

War.  19,  1867. 

9,13:)lMiller 

July  iO,  18.52. 

•18»  Blodgett  el  at. 

Jan.  14,  1851. 

61,830  Barclay 

Way  21,  1867. 

11.M34  Harris 

Nov.  14,  18.51. 

8,2S.'  Alkinsefa/. 

Aug.    5,  1851. 

68,009  Stebbens 

Aug.  20,  1867. 

11,971  Parham 

Nov.  21,18.51. 

8,294  Singer 

Aug.  12,  1351. 

68,835  Bosworih 

Sept.  17,  1867. 

13,195  Woodruff 

July    3,  18.5.5. 

9,.i56  Paimor 

Jan.  25, 1353. 

71,131  C-adwell 

tiov.  19,  1867. 

13,242!Woodruff 

July  10,  185.5. 

9,t>41  Ihunipsoa 

Mar.  29, 1353. 

77.665  Slater 

May    5,  1868. 

•345'WiUon 

Jan.  22.  18.56. 

10.757  Parker 

Apr.   U,  18.54. 

78,729  Fairfield 

June    9,1868. 

15,6.35  Johnson 

Aug.  26, 11.56. 

10,7tj)  Harrison 

Apr.  11,  18.54. 

78,817  1-arhara 

June    9,  1.868. 

•414  Wil.sou 

Dec.     9,  1856. 

10,87.5  Cocin 

May    9,  18.>«. 

78,818  Parham 

June   9, 1868. 

16.234  Gibbs 

Dec.   16.  18.56. 

IO.a7J  Hodgkins 

.May    9,18.54. 

79,037  Waterbury 

J  une  16, 1868. 

16,231  Landfear 

Dec.  23,  1856. 

10.975  Sins; -r 

.May  30, 18.54. 

80,:Jlo  French 

July  28, 1868. 

,'  l6,3a  Woodruff 

Dec.  23,  1856. 

10,994  Stevens  et  at. 

Way  30.  18M. 

81,191  -Meyer 

Aug.  IS,  1868. 

18,06S;Wickersham 

Aug.  25,  18.57. 

11. 101  Hunt 

June  27.  18.51. 

81,328  Barclay 

Aug.  -25,  1868. 

18.0691  Wickersliam 

Aug.  25.  Ib57. 

•27S  Singer 

Oct.     3,1854. 

83.406  Porter 

Oct.   27,  1868. 

20,175  Smilb 

Way    4, 1858. 

ll,»i4  .\nibler 

Nov.    7,  18.54. 

85,6.33  Barnes 

Jan.     6,  1869. 

20..531  Sangster 

June    8,  1858. 

12,01 1|  Weed 

Nov.  28,  1,854. 

86,163  Jonea 

Jan.  26,  1869. 

21, 461,  Wood  ruff 

Sept.   7, 1853. 

2,33«:\Vilder 

Jan.  30,  1855. 

86,164  Jones 

Jan.  26, 1869. 

22,137, Spuicere/  al. 

Nov.  23,  18.58. 

2,3S9  Horn 

Feb.  U,  18.55. 

•3,281  Guinness 

Feb.     2,  1869 

22,255  Mackenzie 

Dec.    7.  1853. 

2,902;  Dursin 

Way  22,  18.55. 

87.-559  Gird 

War.    9,  1869. 

23,1.57  Cooper 

War.    8, 18.59. 

2,969 1  Singer 

Way  29,  1855. 

88.03.)  Hawkins 

War.  23,  1869. 

26,130iSinger 

Nov.  15.  1859. 

3,201  Steuinan 

July    3,  1855. 

88.603  Billings 

Apr.    6, 1869. 

26,366:WilchclI 

Dec.    6,  1859. 

13.W0 1  Cowperthwaite 

iJct.     9,  18*5. 

88,936  Wm.er 

Apr.  13, 1869. 

26,586.  Hairison 

Dec.  27.  18.59. 

13.t>S7  Singer 

Oct.     9,  1855. 

89,040  Gumntss 

Apr.  20,  1869. 

27,208,  Davis 

Feb.  21.  1860. 

13.itj^|Slnge^ 

Nov.    6,  1855. 

89.0i>4  -Muir 

Apr.  20,  1869. 

28,610|Scoflelde(a/. 

June    5.  1860. 

13.  Iti^'-iinger 

Dec.  11,1855. 

89,48.)  Lvon 

Apr.  27,  1869. 

31,625  Richards 

Siar.    6,   861. 

14.4il|Watsjn 

-Mar.  11,  1*56. 

89.987  Gnswold 

Way   11,  1869. 

32,239  Comfort 

May    7.   861. 

16,030,  Sin  ;er 

Nov.    4,  1856. 

9(i,.552  Jones 

.May  25,  1869. 

33.415  Bollman 

Oct.     1,    t6l. 

*452.Bniaslia\v 

Apr.   14,  1157. 

93,511  .VnJrews 

Aug.  10,  1869. 

33.)40'Grover 

Dec.  17,  1861. 

•4.51  BnU'lia.v 

Apr.   14,  1857. 

93,:*21 1  Stoops  e/  af. 

Aug.  17,  1869. 

37.617, Dulanev 

Feb.   10.  1863. 

17,671 1  Howe  a  u/. 

Jane  30, 1857. 

93,881  H  ckendom 

Aug.  17,  1869. 

37,6241  Hollowell 

Feb.   10,  1863. 

18,S80,Behn 

Oec.  15.  18.57. 

93,962' Butterworth 

Aug.  24,  1869. 

38..592 

Jiack 

Way   19,  1861. 

19,41'l|>ewton 

Feb.  23. 185!. 

94,112'ilofrman 

Aug.  24.  1869. 

•1,.562 

Parham 

Nov.    3,  1863. 

19.S23 

Bartholf 

Apr.    6,1(51.1 

1;4,4J7  Bnicish 

Sept.    7,  1869. 

42,284 

Grover 

Apr.   12,  1861. 

•5S7 

Durgin 

June  15,  Ii5i. 

9.5,4  la  l-llelone 

Oct.     5.  1869. 

42.285 

Grover 

Apr.   12.  1864. 

20,761 

Dugdalo 

June  29,185*. 

94,700  Heery 

Sept.  14, 1869. 

42,576 

Grover 

Slay     3, 1864. 

2l,2oS 

Hoiie 

Aug.  24,  1858. 

93,u64  Hurtuef  al. 

Dec.  21.  1869. 

43,285 

Brown 

June  28.  1864. 

•600 

Harrison 

Sept.  14,  18.58. 

99,131  Bonnor 

Jan.  25, 1870. 

44,982 

Smith  el  al. 

Nov.    8,  1864. 

22,160 

Burnet  et  al. 

Nov.  30,  1858.1 

99,743  Smith 

Feb.    8,  1870. 

45,059 

Mack 

Nov.  15.  1864 

22,517 'Singer 

Jan.     4,1851. 

99,713  Jlever 

Feb.  15, 1870. 

45,528 

Smith 

Dec.  20. 1861. 

23,577  Hicks 

Apr.   12,  1851. 

102,808'Gowen 

Way  10,  1870. 

1  4",023  Zuckerman 

July  25,  h65. 

23,7<li-Shaw«a;. 

Apr.  26.  13.51. 

103,070, -MoUz 

Way   17,  1870. 

1  52,847:  Harluw 

Feb.  27,  1166. 

24.i  17  Planer 

July   19.  1859. 

•l.oi'l  -Mever 

Way  24,  1870. 

1  .56,805  Sehwfclbach 

Julv  31,  1166. 

24.170  Hall 

July   26,  1851. 

101.411  Garaghly 

Way  24,  1870. 

53,366  -\ndrews 

Oct.      2,    166. 

25,002iEmswiler 

Aug.    9,  U59. 

104.871  .Milone 

June  28, 1870. 

60.433 

Singer 

Dec.  11,   866. 

25,8*5  |Oro,-by 

Oeu   -25,  1459. 

10  ,143,1'arham 

Nov.  22,  1870. 

1  61.270 

Smger 

Jan.  15,  867. 

25.1H  Sawyer  e/  aL 

Oct.   25,  185  1. 

10 '.816  i;ird 

D-c.    6,  1870. 

1  76,807 

Pepper 

Apr.  14,    868. 

26,0.57  Ro.-ie 

Nov.    8.  Iv51. 

110.735  liuker 

Jan.    3.  1871. 

76."50 

Sherwood 

Apr.  21,    S61. 

26,234, McCurdy 

Nov.  22.  1,85). 

lll.l29,-\Jacaulay 

Jan.  24.  1871. 

77.715  (  habot 

Way   12.    -68. 

26.462|.M!ller 

Dec.  13,  185 1. 

ll2,l89iSmith 

Feb.  i8.  1371. 

811.!  07  Byrkit 

Aug.  11.  1861. 

26.5361  1  liorne 

D.-c.  20.185). 

112.67s  Bennor 

War.  14,  1871. 

86,34ilMacaulay 

Feb.    9,  1-69. 

27.132:Jueng3t 

Feb.  14,  H60. 

112.717  Stackpole 

War.  14, 1871. 

89,417  WcArthur 

Apr.  27.  1"69. 

27,.546!Jones 

War.  iO,  1860. 

lli,4,t7  l)in-raore 

Apr.    4,  1871. 

93,065!  Davis 

July  27, 1869. 

27,.574lLangdon 

War.  20,  1860. 

114,124  Dulaney 

Jiay    2, 1871. 

96.713  Lyon 
96.886  Clever 

Not.    9,  1869. 

28.2!<7  Little 

Way  15,1860. 

115.117, Sidenberg 

Way  23, 1.871. 

Nov.  16,  ll6)'. 

2S.171  Hoffman 

Way  22,  1860. 

117.310  Buker 

July  25, 1871. 

9*1,067  riavis 

Jan.  25, 1170. 

28.804  Yeutzer 

■lam  19.  1860. 

117.640  Junes 

Aug.    1,  1871. 

99,283  Black 

Feb.     I.lno. 

28,993McCurdy 

July    3.  1860 

117.7)7  -Meyer 

Aug.    8,  1871. 

•3,825  DuLanev 

Feb.    8.  Ii70. 

28.996 '.Mueller 

.1  uly    3,  1860. 

118.401  Tate 

Aug.  22,  1871. 

101,140:  Lawvere/ of. 

War.  22.  1170. 

28.999!Penny  e/a?. 

July    3,181,0. 

Ill.l'.o  Diover 

Aug.  29.  1871. 

101,187  Kendall 

Apr.  12.  1170. 

29,202,  Sutton 

July  17,  1860. 

118.Mj,i  Malm 

.Sept.  12.  1171. 

10-2.366  Brown 

Apr.  26.  1-70. 

30,012|Tracv 

Sept.  11,  I860. 

l2l,965:SL.cor 

Dec.  19.  Is71. 

105,123  i>pper 

July    5,  1170. 

30.634  Leavitt 

Nov.  13,  I860. 

122.747  Wagner 

Jan.   16.  Ii72. 

106.032  Coon 

Aug.    2, 1170. 

30.731  Hever 

-NOV.  27,  1860. 

124.167  .Miuttock 

Feb.  27,  1172. 

106.24)1  Bennor 

Aug.    9, 1870. 

31,171  Irwin 

Jan.  22,  18,il. 

121,8.51  VtKeelal. 

Mar.  19.  Iv7.'. 

106.307  Barnes 

Aug.  16.  1870. 

31.209  Jolin^one/a(. 

Ian.  22,  1861. 

125.7)18  Waterbury 

Apr.  16. 1.172. 

1).7.M1  Ilariow 

Sept.   6,  li70. 

31,325  Xivelle 

Feb.    5, 1861. 

125.107  Gordon  w"a/. 

Apr.    16.  1872. 

101.020  llarp.r 

Oct.     4.  1870. 

31.411  Smith 

Feb.  12,  1861. 

126.7i5  Stebbens 

Way   14.  Ii72. 

10*1.121  .Macaulay 

Dec.    6.  1870. 

3l.69rjueni;rt 

.Mar.  12,  1861. 

126.'ill  stocker 

Way  21,  1172. 

111.359  Mack 

Jan.  31,1**71. 

•1.154  Howe 

Mar.  H,  1861. 

129.811  llaund 

July  23, 1872. 

111,4.52  Higgins 

Jan.  31,  1-71. 

32,297  Jones  el  ah 

May   14,1861. 

130.005  Baker 

July  30, 1872. 

112.033;Hancock 

Feb.  21,1-71. 

32,315  Sherwood 

May  14,  1861. 

130.357  liro.vn 

Aug.  13,  1872. 

114.197  liehfuss 

Apr.  25,  1171. 

32,3A5  Smith 

May  21. 1861. 

130.775  Wagner 

Aug.  20,  1872. 

117.t))2  Sherwood 

July   11,  1871. 

34,081,  Welch 

.Ian.    7,  1862. 

131.061  Hunter 

Sept.    3.  1-72. 

I17.2H2  Crane 

July  2.5,  1871. 

34.751, Stehbina 

.Mar.  25,  1862. 

111.062  Hunter 

Sept.    3.1172. 

120.115, Ha-per 

Nov.  14,  1871. 

34,906  Singer 

Apr.    8,  1362. 

132.124  Wagner 

Oct.     6.  1872. 

121,116  Meiiam 

Nov.  21, 1871. 

36.084  Hall 

Aug.    5,  1862. 

131.101  P.ice 

Dec.   17.1172. 

121.196  RehfUiS 

Dec.  12,  1871. 

•1,388  Atkins  el  al. 

Jan.  20,1863. 

l:i4,U9;WhitchlU 

Dec.  17.  M72. 

123.493  .5Iack 

Feb.    6, 1872. 

37.913  Howe 

.Mar.  17,  1863. 

134,1.54Mooney 

Dec.  24,  1872. 

123,8921  Hall 

Feb.  20,  1872. 

37.985  Smith 

Mar.  24, 1863. 

131,463  Coles 

Dec.  31,  1872. 

'12S,640lLamb 

July    2.  1172. 

38.740  Halligan 

June   2, 1963. 

■5.305  Hicks 

War.    4.  1.873. 

1.10.715  Iloppe  «  o/. 

Aug.  20,  1172. 

39.i56  Langdon 

July  14, 1863. 

136.823  Eldredge 

War.  18, 1873. 

131 .735  Brown 

Oct.     1,  1-72. 

41.916  Guinness 

Mar.  15,  1864. 

138,89H  Kochef  a/. 

May  13.  1173. 

•5.046  P.rown 

Sept.    3,  1172. 

43,927  Planer 

Aug.  23,  18t>l. 

139,114  Webster 

Way  27,  1973. 

132,332  St.  John 

Oct.  1.5,  1872. 

44.063  Atwater 

Sept.   6,  1864. 

143.766  Hunter 

Oct.  21.  1873. 

133.114  Vcnner 

Dec.  10,1872. 

44,332  Jlelone 

Sept.  20, 1864. 

116..i02  Applegate 

Jan.  20.  1871. 

135.1*4  Bingham 

Jan.  28,  1873. 

45,278  Stackpole 

Nov.  29,  1864. 

146.679  Hunter 

Jan.  20.  1174. 

136.057  Gullman 

Feb.  18,  1873. 

45,972, Cadwell 

Jan.  24,  1.865. 

146.761  Griswold 

Jan.  27.  1174. 

136,616  Pickersgill 

War.  11,  1873. 

•1.9.30  Atkins  et  al. 

Apr.  11, 186.5. 

•.5.752  Muir 

Feb.    3. 1174. 

137.028  Rehfuss 

War.  IS.  1873. 

47.673  Win^lev 

May    9,186.5. 

141.024  Bishop 

War.  14,  1874. 

137.199  Hoppe  et  al. 

War.  25.  1173. 

41.262  Hal'iinn 

Aug.    8,  186.5. 

,1.51.886  King 

June    9,  1874. 

131.902  Lewis  et  al. 

May   13.  1173. 

5:i.353  Smith 

Mar.  20.  1866. 

152,.500  Manning 

June  30.  1874. 

140.717  Melnne 

Julv   1.5,  1873. 

53.713  McCurdy 

Apr.     3,  1866. 

1.52.7!.8  Hall 

July    7.  1874. 

141.7*1  IIlronse/a(. 

Aug.  12  1873. 

54.145  Halligan 

Apr.  24,  1866. 

1.53,767  Ilappe 

Aug.    4.  1174. 

144.861  Porter 

Nov.  25,  1873. 

.54.577  Melone 

Way     8.  1366. 

•6,003  Koch  et  a!. 

Aug.  11.  1174. 

145.215  Koch  et  al. 

Dec.    2,  1873. 

55.182  Warth 

May  29, 1866. 

1.56.171  Worian 

Oct.  20,  1174. 

146.466  Moltz 

Jan.  13, 1874. 

58,181  Tvler 

Sept.  28,  1866. 

1.59,066  Banlctt  el  al. 

Jan.  26,  1875. 

;146,641  Black 

Jan.  20,  1871. 

60,241  Reed 

I 

Dec.    4,1866. 

1 

143,336  True 

Mar.  10,  1874. 
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it>.)  Shuttles  vibrate  (continued). 


Ua.flOi  Smith 
ll!i,';i>^  lilakc 
14  i.liiJ  Ujrr 
lr>>>.'>ii, Crane 
IM..;-'  r.  ibr 

1.)I.-'|J   WflKT 

IV..IJII  st..lc.hn 
l.'w.i  w  Hazard 
•e.llV.Mack 
153,006  Williamson 


Mar.  24. 1814. 
Apr.  14.  1874. 
AVT.  'a,  1S74. 
May  5, 1871. 
May  26, 1874. 
July  21,  1874. 
Sopt.  15.  1874. 
Uct.  13,  1874. 
.Nov.  a,  1874. 
Jan.  la,  1875. 


1.   (c.)  Shitttlet  rotate. 


6.766 
12.154 
12.J39 
13,727 
14,J22 
15.4JJ 
15,470 
16.  d4 
H,I5I 
I  <  ,i05 
20,  ;3 
27.:ll 
28,74t> 
34,I26| 
U.M 
42.i87i 
4l,Ll 
57,5(5 
5(,  is:< 
60,1)  J I 
87,595 
02,06 
04.1  <. 

ii4,j;. 

07,j:f 
lOI.M, 
1I1,J4 
115.17- 
I27.4J0 
li:.'ld5 
1 10,557 
1 15.533 
U7.-l.'l 
5,3  « 
13!l,i45 
140,654 
159,  H3 
159,136 


I 


Blodgett  et  at. 
Smitli 
Bonil 
LangJon 
Slayton 
Blodgett 
B.md 
Gibbs 
Smith 
Smith 
Smith 
Gibbs 
Gii.'nnann 
horopson 
McCuixiy 
iMckcring 
-Vllen  et  al. 
sbulk-iiberger 
Warlh 
L^nher 
Itogan 
Macpherson 
Davis 
Warlh 

ItuinTtus  et  al. 
Llartram 
liiiuse 
Loster 
Kceco 
llcldenthal 
Bart  ram 
F.ilK-tt 
Rugiin 
Smith 

Hi'nderson  et  al. 
.Smith 
Kappraeyer 
O'HeU 


Oct.  2, 
Apr.  17, 
May  2*2. 
Oct.  30, 
Jan.  1, 
Aug.  5, 
Aug.  5, 
M.ar.  31, 
Oct.  6, 
Nov.  10, 
June  29, 
Fob,  21, 
Juno  19, 
.\pr.  8, 
Aug.  10, 
May  10, 
Aug.  15, 
Aug.  28, 
Oct.  16. 
Nov.  27, 
Mar.  0, 
June  29, 
Aug.  31, 
Sept.  7, 
Nov.  23, 
June  14, 
.May  2, 
June  13, 
June  4, 
June  II, 
.*.ug.  20. 
Fob.  4, 
Apr.  1, 
.Vpr.  29, 
May  27, 
July  8, 
Jan.  26, 
Feb.  lb, 


1849. 
1855. 
1855. 
1855. 
1850. 
1856. 
18.56. 
1857. 
1857. 
18.57. 
1858. 
1360. 
1860. 
1S62. 
1862. 
1864. 
1865. 
1866. 
1866. 
1866. 
1869. 
1869. 
1869. 
1869. 
1869. 
1870. 
1S7I. 
^71. 
H72. 
1S72. 
1872. 
1873. 
1873. 
1873. 
1873. 
1873. 
1876. 
1815. 


1.    id.)  Stationary  Shuttles  (continued). 


20,699 

27.279 
34,988 
56,020 
62,986 
105,631 


Comfort 

Dopp 

Smith 

Dulanoy 

WiUbun 

Blotcher 


Date. 


June  29. 1858. 
Feb.  28,  18O0. 
Apr.  15.  1862. 
July  3,  1366. 
.War.  19, 1867. 
July  26, 1870. 


2.  JS^  revolving  IJooks.    (a.)  Wheeler  & 
Wttsiiii  Pattern, 


1.    {d.)  Stationary  Shuttles. 


1  -'.015  Robertson 
17.3BS  Elllthorpo 
19,662  Parker 


Nov.  28,  1854. 
May  26,  18.57. 
Mar.  16, 1358. 


8,296 
9,041 

10.878 

16,710 

22,961 

24,455 

24,881 

24,037 

25,043 

25.069 

25,223 

26,048 

•913 

•914 

30,615 

33,341 

36,591 

38,076 

40,000 

40,,5S9 

41,527 

41,572 

48,345 

.56,224 

5li.(i46 

63,615, 

88,808 

•3,430 

05,:i.53 

112,745 

121.460 

1-'4,:I60 

13(i.314 

136,6:151 

138,163 

145,570 

158,214 


llwilson 
Wilson* 
Crosby 
Belcher 
March 
lioodwyn 
.Morton 
Havdcn 
Pnitt 
Taplcy 
Stoddard 
'Johnson 
Wilson 
Wilson 
Collins 
Folwr 
Wllklns 
,Wilkin8 
.Tracy  et  at. 
ISccor 
JlUler 
Eamea  e;  ai. 
McCluskey 
House 
Warth 
Collier 
Bollock  ei  al. 
Wilson 
Ilusnik 
Sidenberg 
K I 'maul 
House 
Farrar 
Aird 
Komaul 
House 
Huntington 


Aug. 
Aag. 
Aug. 
Jan. 
tcb. 
Feb. 
.Nov. 


Aug.  12,  1851, 
dune  15,  1352, 
May  9,  1864, 
.Mar.  3,  1867. 
Feb.  15,  1859, 
June  21,  1859. 
.  ulv  '26,  1859, 
2,  185!), 
9,  1859. 
9,  1359. 

■J.  1:59. 

24,  1860. 

28,  1860. 

28,  1860. 

13,  1860. 
^ept.  24,  1861. 
Sept.  30,  1862. 
Mar.  31,  1363. 
Sept.  15,  1863. 
.No-.-,  lo,  1863. 
Feb.  0,  1864. 
Feb.  16,  1864. 
J  une  '20,  1865. 
July  10,  lK66. 
July  24,  1866. 
Apr.  0,  1867. 
-Vpr.  13,  1869. 
.Wav  II,  \-M). 
-Sept.  28,  1869. 
.Mar.  14,  1871. 
Dec.  5,  1871. 
Mar.  5,  ls72. 
Feb.  25,  1873. 
.Mar.  11,  ls73. 
Apr.  '22,  1873. 
Dec.  16.  1373. 
Dec.  29,  1874. 


(6.)  Commercial  Spool  for  Under- 
Threail. 


21..592  Hlnkley 
26,687  Leyden 
27,.577  Smalley 
■28,877  Leyden 
30,513  Fetter 
31,644  Lathrop  e(  a/. 


Sept.  21, 186S. 
Jan.  3,  1860. 
.Mar.  20.  1800. 
J  une  26,  i860. 
Oct.  23,  i860. 
Mar.    5,  1861. 


2.    (6.)  Commercial  Spool/or  Under- 
'J'ltread  (Continued). 


38,276 
40,446 
42,449, 
♦l,704l 
43,404 
44,003 
57.157 
66,440 
1,0,130 
93,388 
128,684 
r29,981 
14 1, '24.'. 
143,027 

152,58! 


Baldwin 

Lathrop  et  at, 

'1  hompson 

Fetter 

Hall 

Lathrop 

Levden 

Abbott 

.Sleppy 

Bond 

Wardwell 

Parks 

Wardwell 

Noyes 

U'ardweU 

Abbott 


Apr.  28,  1863. 
Oct.  27,  1863. 
Apr.  19,  1864. 
June  21.  1864. 
July  5,  1864. 
Aug.  30,  1864. 
Aug.  14,  1866. 
July  9,  1867. 
.Mar.  18, 1869. 
Aug.  10,  1869. 
July  2.  1872. 
J  ulv  30,  1872. 
July  29,  1873. 
Sept.  '23,  1873. 
-Mar.  10, 1674. 
June  30, 1874. 


2.    (f.)  JJools  o/ various  other  Patterns 
making  Chain  and  Lock  Stitch. 


21,465 

21,.592 

21,800 

24,081 

24.780 

25,231 

■25.331 

■25,782 

25.886 

28,920 

2!i,867 

35,1!1 

38,44' 

42,110 

42,117 

48,248 

54,!I26 

68,'245 

59,659 

60,682 

62,0,50' 

63,132 

68,k:!9 

89,613 

97,935 

98.3!10 

101,137 

101,'2!'2 

103,'2.54 

ill0,'2,50 

112,;i08 

118,728 

1-26,11.56 

126,057 

127 ,532 

133,!  3  I 

134,!  61 

135,1109 

139,1167 

142,013 

145,823 


Blodgett 

Hinkley 

Miller 

Miller 

Parker 

Hinkley 

Hardie 

Woodward 

Crosby 

Topgtnberger 

Jllllor 

Winchell 

tlrote 

Kedmond 

Sibley 

Sibley 

Leavens 

Fuller,  H.  W. 

Rodier 

Bruen 

MeCurdy 

.Vmistro'ng 

Bruen 

littman 

Lathi-op 

Lamb 

Lamb 

Mead 

Stockwell 

Lathrop 

Winter 

Lamb 

Howard 

Howard 

Wc-bcr 

House 

\\  hitney 

-McLejiii  et  al. 

Lathrop 

Gordea 

Weber 


Sept.  7.  11^58. 
Sept.  21,  18.58, 
Oct.  12,  18.58, 
May  17,  1859. 
July  12,  le,5f. 
Aug.  23,  U'59, 
Sept.  6,  1839, 
Oct.  11,  1869. 
Oct.  25,  1859. 
Jan.  26,  1860, 
Apr.  10,  1860, 
May  6,  1862, 
Hay  6.  1863, 
Mar.  2!',  1864, 
Mar.  '29,  1864, 
June  13,  1864, 
May  -22,  lt66. 
Sept.  -25,  1866. 
Nov.  13,  1866. 
Jan.  1,  1867. 
Feb.  12,  lf67. 
Mar.  -26,  1867. 
Sept.  n,  1867. 
Apr.  20,  1869. 
Dec.  14,  isor. 
Dec.  28,  186!;. 
War.  22,  1870. 
Mar.  '29,  lt70. 
May  17,  1870. 
Dec.  -20,  1870. 
Feb.  '28,  1^71. 
Sept.  5,  1971. 
Apr.  23,  1872. 
Apr.  -23,1372. 
June  4,  1872. 
Dec.  17.  1872. 
.)an.  14,  1873. 
Jan.  21,  1873. 
Mav  -20,  1873. 
Aug.  19,  1873. 
Dec.  23,  1874. 


Class  C. —  Sewing  Leather. 


1.  Machines. 


9,679 
10.615 
11.240 
II. .507 
II  571 
11.5(1 
11.5-18 
11,611 
14,207 

•:|6'l 
15,3;i6 

•41 
28,144 
■29,71.5 
34,115 
•1.600 
42.2'I2 
•1,962 
43,511 

5o,ii; 

5U,64J 
.50,917 
50.9:i5 
51,157 
51,383 


WIckersham 

Wickorshara 

Butterdeld 

Swingle 

Sliaw 

Shaw 

turner  et  al. 

Tumor 

Swingle 

I'umer 

Swingle 

Swingle 

Bean 

ilaskoll 

Townsi-nd 

Butterdeld 

lolin^un 
Turner 

Bradford  el  al. 
Ilak- 

lewkesbury 
Dau'lov  et  al. 
Keats  et  al. 
Dunham 
Bean 


Apr.  19, 
Mar.  7, 
July  4, 
Aug.  8, 
Aug.  22, 
Aug.  22, 
Aug.  22, 
Aug.  -29, 
Feb.  5, 
.May  26, 
July  -22, 
Nov.  4, 
May  8, 
Aug.  -28. 
\pr.  8, 
.lin.  5. 
Apr.  U, 
.May  16. 
J  ilv  4, 
Sept.  26, 
Oct.  24, 
Nov.  14, 
Nov.  14, 
Nov,  28, 
Dec.    5, 


1853. 
1854. 
18.54. 
J  864. 
1354. 
18.54. 
1854. 
18.54, 
1856, 
1856. 
18.56, 
18.56. 
1360, 
1860, 
1862. 
1364. 
I8(>1. 
186.5. 
1-16.5. 
1865. 
1.865. 
1365. 
1865. 
136.5. 
1865. 


1.  Machines  (continued). 


.52,368 
57.047 
58,.5.5fl 
59,127 
67,!)06 
67,!I65 
86,5  2 
86.632 
89.275; 
92,133| 
97.:i:iO 

10!P,4.'7 
109,655 
1  I0.1I45 
'4,.500 
111,75J 
115.921 
116.8.3 
•4.600 
•4,78,5 
•4,786 
IJ5,3;4 
1'28,I7-' 
1J3,3I3' 
128,919 


Reed 
Keed 

Langmaid 
Halligaii 
Reed 
Elmos 
Reed 
Bean 
Bean 
.\dam3 
Weeman 
Landfear 
I'aliiier 
Woodward 
W'oodward 
Kimball 
Baker 

I'Vumer  et  al. 
Woodward 
Wickorshara 
Wickorsham 
Baker 
Richardson 
,    -ilan 
Springer 


Date, 


Jan,  30, 1866, 
Aug.  7,  1866. 
Oct.  2,  1866, 
Oct.  23,  1866. 
Aug.  20,  1867. 
.■Vug.  -20.  1867, 
Feb,  2,  186!l, 
Feb.  9,  1369, 
Apr,  27,  1869, 
J  uly  6,  1869, 
Nov.  30,  1869. 
Nov.  -22,  1870. 
Nov.  29,  1870. 
Jan.  10,  1871. 
Jan.  10,  1871. 
Feb.  14.  1871, 
Juno  13,  1371, 
Juiv  II,  1871, 
Aug,  1,  1871, 
Mar,  5,  1872, 
Mar.  5, 1872, 
Apr,  9,  1872, 
June  18,  1872, 
June  •25.  1872. 
July    9, 1872. 


1.  Machines  (continued). 


130,.5.55 
130,.5.56] 
132,326' 
1:I4..508' 
1:14  ..'lO!' 
M.-.,431 
I:i6,7:i2 
I37,.5^28' 
1:17,640 

5,423 
146,-230 
150,47!! 
152,8.;4 

■5,965 
1.54,115 
1.55,l!i:i 
159,144 


Name. 


.  Asho 
i!a  he 

Shaw 

Loan 

Ho-in 

.loUnson 

1  iitman 
■  I  Loan 
I  Walters 

Bean 

Reed 

I  age 

Brewer 

Bean 
Bean 
I.andfear 
Bean 


Aug.  20, 1872. 

Aug.  -20,  1872. 

Oct.  15.  1872. 

Jan.  7,  1873. 

Jan.  7,  1873. 

Fob.  4,  1873. 

-Mar.  11,  1873. 

Apr.  8,  1873. 

Apr.  8,  1873. 

May  27.  1873. 

Jan.  6, 1874. 

May  6,  1874. 

July  14,  1874. 

July  14,  1874. 

Aug.  18.  1874. 

Sept.  22,  1874. 

Jan.  26,  1875. 


2.  Wasing  Devices. 


21,361  Peppers 
23,752  Brigham 


Aug,  31,1858. 
Apr.  26.  1859. 


SEWIXG-MACHIXE. 


2109 


SEWING-MACHINE. 


2.   Wojrifig  Devices  (comtaaed). 

4.    (a.)  Carved  Ifeedle  (coDtinnea). 

4.    (6.)  5(rai!;*(  JFeedte  (continued). 

No. 

Name. 

Date. 

No. 

Name. 

Date. 

No. 

Name. 

Date. 

39.092 

Drew 

June  30. 1863. 

56,729  Destory 

1           1 
July  31, 1866. '    42.916'McKav  «  a/. 

May  24,  ISM. 

40.484 

Hyde 

Nov.    3,  1863. 

5.1,715  Duchemin 

Nov.  13,  1866.   '  45,422  McKay  el  al. 

Dec.  31,  1864. 

41.050 

Banister 

Jan.     5,  1S64. 

81,9-26, Stein 

Sept.   8,  1S68.   1  59,-265  Richardson 

Oct.   30,  1866. 

43.073  McKay  e/ a/. 

Jane    7,  Hi>4. 

87,331  Eldredge 

Mar.    2,  1869.     63,607  Brown 

Apr.     8.  1867. 

43.iOJ|Holbrooi 

June  21,  1864. 

•3,386  Dunham 

Apr.  20,  1869.      •2,578  Drew 

Apr.  30,  1867. 

•1,131  illolbrook 

Dec.    6.  1864. 

91.101  Duchemin 

June    8,  1869.   1  •2,.579  Drew 

Apr.  30,  1867. 

4!,ill  Aldrich 

May  30.  1865. 

92,9r2,Vetler 

July  -20.  1869.   ;  •2,580  Drew 

Apr.  30.  1867. 

41.  Hi  Aldrich 

May  30,  18t». 

93,73llMm8 

Aug.  17,  1869.      •2,906  Ballou 

Mar.  31.  1868. 

•2,567  Drew 

Apr.   16,  1867. 

94,389  Brown 

Aug.  31,  1869.      89.357  Swartwout 

Apr.  -27.  I86y. 

67.300  Haj-den 

July  30,  1867. 

•3,635  Destory 

Sept.    7,  1869.      90,507  Crosbv 

Mav  25.  1869. 

67,*il  KendaU 

Aug.  20,  1867. 

95,571  Destoiy 

Oct.     5.  1869.      94.134  Richa'rdson 

Aug.  24,  1869. 

69,05ti 

Wiggm 

Sept.  11,  1867. 

95,944  Mills 

Nov.  16,  1869.      94.976  Reeve  el  al. 

Sept.  21,  1869. 

113,%-2 

Aldrich 

Apr.  25,  1371. 

97,951  Mills 

Dec.  14,  1869.      97.518  Keith 

Dec.    7,  1K69. 

US.008 

Bean 

June  18, 187.'. 

111,197  Goodvear 

Jan.  24,  1871.     97.611  Cutlan 

Dec.    7. 1869. 

I3I.78li 

Sargent  et  al. 

Oct.     1,  1872. 

112.802  Gondyear 

Mar.  21.  1871.      98,151  Crosbv 

Dec.  21.  1869. 

134,606 

Lewis 

Jan.    7,1873. 

113,593  siein 

Apr.  11, 1871.    106.012  Wickersham 

Aug.    2, 1870. 

116,947  Goodyear 

July  11.  1871.    107,155  Blake 

Sept.   6,  1876. 

Oct.   11.  1870. 

3.  Semng  Hose 

124,393  Stein 

Mar.    5.  1872.    114.862  Rosinskey 

May  16.  1871. 

• 

127,4-23IMiUs 

June    4,  1872.    117.-207  Richardson 

July  18,  1871. 

131,084  Destory 
13.5,032  Duchemin 

Sept.    3,  1872.    117,596 
Jan.  21.  1873.    117.709 

Blake 
Wickersham 

Aug.  1,  1871. 
Aug.    1,  1871. 

1 

31.214' Rice 

Jan.  22.  1861. 

13.5,787  Duchemin 

Feb.   11.  1873.    l-24,-293 

Sheffield 

Mar.    5,  1872. 

73,703,  French 

Jan.  28,  1868. 

•6,081  Dunham 

Oct.   13,  1874.    1-24,337 

Crosby 

Jlar.    6,  1872. 

74.>S9i  Blake 

Feb.   11.  1868. 

•6,295;  Dunham 

Feb.  16,1875.    124.33.8 

Crosby 

Mar.    6,  1672. 

•5.045!  Rice 

Aug.  27,  1872. 

1 

;r28,-238 

Stein 

Apr.  30,  1872. 

146,»<8l  Richardson 

Jan.  -27,1874. 

127,662 

Vrooman 

July    4,  1872. 

1 

4.    (6.)  Straight  Needle. 

1-29,059 
,131,-291 

Rosinskey 
MiUs 

July  16,  1872. 
Sept.  10. 1872. 

4.  Sole-Semng.    (a.)  Cat 

red  Needle. 

134.303 
135,017 

Mills 
Sheffield 

Dec.  24,  1872. 
Jan.  21, 1873. 

1 

20.775  Blake,  E. 

July    6,  m58.    138.764  Ross  «  a;. 

May  13,  1873. 

1 

31,203  BaUou 

Jan.  22.  1861.    140..586  Miller 

July    8.  1873. 

34.413lDestoiy 

Feb.  18.1862. 

33,677  Drew 

Nov.    5.  1861.    145.6.87  Richardson 

Dec.  16,  1873. 

36,396  Dunham 

Sept.    9,  1862. 

36.163  McKay  et  al. 

Aug.  12, 1862.    1.53.428  Duchemin 

July  28,  1874. 

•1,363  Dunham 

Dec.  16,  186-2. 

40,212  Hulden 

Oct.     6,  1863.    1,55,!132  Drake 

Oct.    13.  1874. 

47,666  Stein 

May    9. 1865. 

42,622  McKay  et  at. 

May    3, 1864.    158,883  BaUou 

,  1            1 

Jan.  19, 1875. 

Class  D.  —  Feeding. 


18.732  Chase 
59.614  ■D.ivls 
1-25,7741  Weeks 
146,505  Beckwlth 


Dec.  1,  1857. 
Oct.  9,  1866. 
Apr.  16,  1872. 
Jan.  -20, 1874. 


2.   Wheel  or  Band. 


11.680 
12,866 
13.065 
16.518 
17.825 
•23,823 
26.816 
-27,412 
31,805 
32,517 
41.514 
43.705 
43,390 
48,204 
48.-206 
55,847 
.56.730 
.57.116 
.57,2.871 
64,1811 
61.4201 
89,.5ol  - 
91,1491 
101,779' 
112,016 
116.618 
116,77) 
119,246 
120,614 
1-29,487 
130,264 
130,324 
146,4-13 
147  152 
147.153 
1.51.1.4  « 
152,721 


Shaw 

Chilcott  et  al. 

Singer 

.\lexander 

Bartholf 

Clark 

Dick 

Paine 

Hicks 

HoweU 

Mack 

Phelps 

.\uger  et  al. 

Planer 

Planer 

Galleth 

Dewey 

Galleth 

Chicken 

Stannard 

Doll 

Pratt 

Miller 

•^poehr 

Carpenter 

.McDonald  el  al. 

West 

.^mvth 

Barth 

.Miller 

Woodward 

Smyth 

Scribner 

Muir 

Muir 

Smyth  et  al. 

Blanchard 


Sept.  12,  1854. 
Jan.  12,  18.55. 
Jlar.  15.  18.55. 
Feb.  3,  18.57. 
July  21,  1*57. 
May  3, 1859. 
Jan.  10, 1860. 
Mar.  6.  1860. 
Mar.  26,  1861. 
June  11,  1861. 
Julv  12,  1864. 
Aug.  2,1861. 
Aug.  2.3,  1364. 
June  13. 1865. 
June  13,  1865. 
June  26,  1866. 
Julv  31.  1866. 
Aug.  14,  1866. 
Ang.  21,  1866. 
Apr.  -23.  1867. 
Sept.  3,1867. 
Apr.  27.  1869. 
June  8, 1869. 
Apr.  12,  1S70. 
Feb.  21,  1871. 
July  4,  1371. 
Julv  4,  1871. 
Sept.  26.  1871. 
Nov.  7,  1871. 
July  16,  1872. 
Aug.  6,  1372. 
Aug.  6,  1872. 
Jan.  13,  1874. 
Feb.  3.  1874. 
Feb.  3,  1874. 
Mav  5,  1874. 
July    7,1874. 


3.  Recipncating  Surface  above  Cloth. 


3.  Reciprocating  .Surface  above  Cloth 
(continued). 


12,577 
•343 
16,350 
1S,.566 
19,171 
■22.225 
-22,-269 
•1,073 
48,007 
.50,-297 
83,.398 
96,017 
107,677] 
1I7.-203! 
140.6031 
145.025! 
1.57,017 
1.59,006' 
159,»76i 


I 


Robertson 

Robertson 

Robertson 

.\ndrew3 

Bo.vd 

Berry 

Tvler 

Tyler 

Wittneben 

Ballon 

Jleyera 

Lomax 

Godown 

Pitt 

"Westmoreland 

St.  Armant 

Mason 

Williamson 

Hirons  el  al. 


Mar.  20, 1855. 
Jan.  15, 1356. 
Mar.  17,  1857. 
Nov.  3,  1857. 
Jan.  19. 1853. 
Dec.  7.  1858. 
Dec.  7.  1858. 
Nov.  13,  1861. 
May  30, 1865. 
Oct.  3,  1865. 
Oct.  27.1868. 
Oct.  19,  1869. 
Sept  27. 1870. 
Jnlv  18.  1371. 
July  8.  1873. 
Nov.  25. 1573. 
Nov.  17.  1874. 
Jan.  19,  1875. 
Feb.    9, 1875. 


4.  Reciprocating  Surface  belou)  Cloth 
(continued). 


4.  Reciprocating  Surface  beloic  Cloth. 


12,361  Singer 


Feb.    6.1855. 


12,116 
13.362 
14.141 
•346 
20,557' 
21,310 
22,-273 
-24,216 
41,164 
41,444 
42,036, 
44,491 
45,6281 
43,205 
49,967 
52.9K 
53,514 
60,769 
60,888 
63,149 
66  ..505 
67.652 
67,752 
67,803 
67,8)5 
76.340 
82,183 


Wilfon 

Singer 

O'Seil 

Wilson 

Herron 

.\ndrus 

-\twood 

Irving 

.^icCtIIdy 

Polluck  et  al. 

Willcox 

Willcox 

Pepper  et  al. 

Planer 

Bolton  el  al. 

Rehftiss 

Williams 

Jlerriam 

Hanlon 

Fairfield 

Littlcfleld 

House 

Hadley 

Riit(in=on 

Stanton 

Minor 

Vanduzer 


Dec.  19, 
July  31, 
Jan.  '22, 
Jan.  22, 
June  15. 
Aug.  31. 
Dec.  14. 
May  13. 
Jan.  5. 
Feb.  2. 
Mar.  22. 
Sept.  27. 
Dec.  27. 
June  13, 
Sept.  19, 
Feb.  27. 
(Mar.  27. 
!jan.  1, 
Jan.  1, 
Mar.  25, 
Julv  9, 
Aug.  13. 
Aug.  13, 
Aug.  13, 
Aug.  13, 
Apr.  7. 
Sept. 13, 


1854.' 

18.55. 

1856. 

1856. 

IS-SS. 

K58. 

185^. 

1859. 

1861.1 

1864. 

1864. 

1864. 

1864. 

186.5. 

1366. 

1866., 

1866. 

1867. 

1867. 

1867. 

1867. 

1867. 

1867. 

1867. 

1867. 

1868. 

1868. 


83,133 

a3..596 
84  ..389, 
93..553 
98,452 
98,771 
•3,7951 
99,962 
100.761 
101,-266 
101 ,926 
102.-2-26 
102.700 
103,444 
106,-2-28 
107,019 
112,531 
115,036 
115,151 
115,155 
116.783 
117.459 
117,526, 
118,631 
119,6S)0; 
122.401 
1-22.673 
1-23.114 
1-26.844 
rj6.>45 
r27,--87 
I3II,.T25 
•5,1 

135,679, 
135,930 
139.040 
141.088 
151,320 
161,801 
158,.5;)6 


Cole 

Benedict 

Smith 

Plummer 

Whitney 

I  House 

iWillcox 

Smith 

;House 

i'Hir>chbuhl 

.Sawyer 

Coorie,v 

Rehfuss 

Garaghty 

Stocker 

Fairfleld 

Berr>' 

Diehl  et  al. 

Bates 

Bentel 

WiUcox  et  al. 

Ramsey 

Eldridge 

,3:olt2 

iBleea 

Perkins 

Smyth 

Leavitt 

Smvih 

Smyth 

Guilman 

Smvlh 

Cole 

I'arham 

Woo  re 

Bee  be 

Smvth 

Steinbach 

Smyth 

McCune 


I 


Oct. 
Nov. 
Nov. 
Ang. 
Dec. 
Jan. 
Jan. 
Feb. 
Mar. 
Mar. 
Apr. 
Apr. 
May 
May 
Aug. 
Sept. 
5lar. 
Mav 
Mav 
MaV 
July 
July 
Aug. 
Aug. 
Oct. 
Jan. 
Jan. 
Jan. 
Mav 
M.iy 
'Julie 
Aug. 
Dec. 
Feb. 
Feb. 
,May 
Julv 
May 
'June 
Jan. 


20, 1868. 
3.  1868. 
24. 1868. 

10.  1869. 

28,  1869, 

11.  1870. 

11.  1870. 

15.  1>'70. 

16,  1870. 

29,  1870. 

12.  1870. 
26.  1870. 

3.  1870. 
24,  1870. 

9.  1870. 

6.  1''70. 
14,  1S71. 
-23.  1871. 
-23,  1871. 

23.  1871. 

4,  1871. 
-26.  1871. 

1.  1871. 
29,1871 
10, 1871, 

2.  1872. 
9,  1«72, 

30,  1872, 

24,  1872. 
24.  ^72. 

11.  1: 
6,1 

10,  1 

4,  1873. 
18.  1»73. 
20,  1873. 
-22,  1673 
-26.  1-74. 

9.  1874. 

12,  1875. 


5.  By  Movement  of  Table. 


61,101  Rehfuss 


Jan.    8, 1867. 


6.  By  Pressure  against  Thread. 


13,860  Stedman 


Nov.  27,  18M. 
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SEWING-MACHINE. 


Class  E.  —  Buiton-Hole. 


1.  One  Thread. 

2.  Two  TAread  (continued). 

2.  Two  Thread  (continued). 

Mo. 

Name. 

Date. 

No. 

Name. 

Date. 

No. 

Name. 

Date. 

■H,m3  Goodes  ei  al. 

July  26, 1R.59. 

49,627 

Humphrey 

Aug. 

29, 1865. 

132,968 

Langmald 

Nov.  12, 1812, 

31,ii;8  Rose 

JMar.    5,  \m\. 

49,745;  Frey 

Sept. 

5,  1865. 

134,558 

Jloreau 

Jan.    7, 1813, 

3i,ii.:l  Burr 

Apr.     9,  iBtil. 

411,803 

larbox 

.Sept. 

5,  1865. 

•5,260 

Rehfuss 

Jan.  28,  1813. 

3;i.iijit  C'lise 

Aug.  13,  ISbl. 

50,253 

Humphrey 

Oct. 

3,  1865. 

136,702 

Cliicken 

Mar.  11,  1813. 

•l.blti  Uuudesef  a^ 

Feb.     il,  IBM. 

50,299 

Cajar 

Oct. 

3,  1865. 

136,718 

Ooodes 

Mar.  11,  181.3. 

41,via  Jackson 

Mar.  15,  law. 

50,870 

liartram 

Nov. 

7,  1865. 

137,689 

Kallmeyer 

Apr.    8, 1813. 

.W.HdS  i  merson 

Nov.  14,  IBM. 

51,086 

Rehfusa 

Nov. 

21,  1865. 

141,981 

Blanchard 

Apr.  19, 1813. 

7vt,*i3  ReynoMs 

June  30,  latW. 

.54,671 

liartram 

Mav 

1.5,  1866. 

147,307 

Ouudes 

Feb.  10,  1814. 

lli),739  Clemmstiaw 

Jan.     3,  1871. 

•2,245 

bartram 

Mav 

15,  1866. 

151,380 

Crart 

May  26, 1814. 

lll.tlS!!  Helwig 

Jan.    17,  1871. 

.55,600 

McCloskey 

June 

19,  1866. 

1,52,055 

Wensley 

1j8.31>3  Ciemlashaw 

Juno  'i^,  l87i. 

.55,863 

House 

J  une  26,  1866. 

152,231 

Humphrey 

J  une  23, 1814 

13!l.715  Tubey 

June  10,1873. 

.55,864 

House 

June  26,  1866. 

159,740 

Baird 

Feb.  16, 1815 

l3a,7;o  Clemlnshaw 

June  10, 1873. 

65,865 

House 

June 

26,  1866. 

.57,451 
61,533 

Clements 
Lloodea  et  al. 

Aug.  21,  1866. 
Jan.  29,1867. 

3.  Attachments/or  ordihary  Sewing- 

2.  Twv  T/iiead 

61,711 
62,520 

Cajar 

r'eb. 
Mar, 

5,  1867. 
5,  1867. 

_ 

1 

10,609  Miller 

Mar.    7, 18.54. 

76.3.'3 

Gritzner 

Apr. 

7,  1868. 

69,671  Howard  el  al. 

Oct.     8, 1861. 

Marnaon 

July  31,  18.55. 

78,821 

I'eabody 

June 

9,  1868. 

84,589  Sprague  el  al. 

Vogel 

Oct.     4,  18.5;). 

80.5.'0 

V.'gel 

.Inly 

28,  1868. 

92,J,65  Harreun 

July  21.    869. 

June  19,  iKtiO. 

87,338 

House 

,\lar. 

2,  1869. 

94,212  Howard  et  al. 

Aug.  31,   869. 

June  19,  IstiO. 

87,401. 

Harrison 

,M.ir. 

2,  1869. 

1  95,320  I  arpenter 

Sept.  28,    869. 

Oct.   29,  18BI. 

88,21; 

Mnr. 

30,  1869. 

1  97,8.56  liaird 

Dec.  14,   869, 

34.7^^ 

Deroquignv  et  al. 

JIar.  25, 186;. 

90,528 

Cutman 

Mav 

25, 1869. 

103,745  Howard  et  al. 

Mav  31,    870. 

HumphrL'y 

Oct.     7, 186.'. 

97.014 

Woodruff  p<  al. 

.Nov. 

16,  1869. 

|117,3b4  Baird 

Julv  26,   811. 

House 

i^ov.  11,  1%,'. 

1114 .5,  lU 

rienrickson 

June 

21,    870. 

'121,328  liumam 

Nov.  28,  1871. 

37.'i31 

WeltUng 

Mar.  17,  I8iii. 

ll:4,6!0 

.\a-ch 

June 

21,    870. 

121,477  Wilkins 

Dec.    5,  1871. 

3.),«J 

House 

Aug.    4,  1863. 

:1U7.U0I 

Chicken 

Sept. 

6,    870. 

1123,742  1  ait 

Feb.  13.  1872. 

House 

Aug.    4,  1863. 

110,669 

-Moreau 

Jan. 

3,   871. 

1  •4,7M  Baird 

Mar.  12,  1872. 

House 

Aug.    4,  1863. 

110,7  « 

Robmson 

Jan. 

8,    871. 

134,345  Baird 

Dec.  31,  1872. 

House 

Aug.    4,  1863. 

'111,447 

Oirrick 

Jan. 

31,  1871. 

1134,346  Baird 

Dec.  31.  lo72. 

Oct.    13.  1863. 

,115,1b) 

Chicken 

\iav 

23,  1871. 

134,347  Baird 

Dec.  31,  1872.1 

.\pr.  26,  1864 

115,«7  Humphrey 

June 

13,  1871. 

•5,306  Howard  et  al. 

Mar.    4,  1873, 

Keht  iss 

Aug.    2,  1361. 

120.8,551  Chicken  rf  al. 

Nov. 

14,  1871. 

•5,336  Howard  et  al. 

Mar.  25,  1873. 

Parhain 

8ept.  13, 1864. 

123,348  Humphrey 

Kib. 

6,  1872. 

144,672  Hansen  et  al. 

Nov.  18,  1873. 

Vog.l 

Nov.    1.  1864. 

124,2,52|chickcn 

Mar. 

5,  1872. 

146,000  Hiiskins 

Dec.  30,  1873. 

45.777 

Wiitllng 

Jan.     3,  1865. 

125,3!)4  Huinphr-y 

Apr. 

9,  187;. 

1  •5,728  Howard  et  al. 

Jan.   13,  1874. 

Way  23,  1865. 

127.675:Braunueek 

June 

11,  1872. 

1156,048  Vogel 

1            1 

Oct.   20,  1874. 

Class  F. —  Miscellaneous  Parts, 


1.  Bobbin-  Winders. 


No. 


36,899 
311,236 
80,908 
110.  .'61 
114,442 
115.124 
•4..571 
122,8.58 
123.625 
123,8  V2 
124.667 
125.,869 
126.829 
126.925 
127.1,55 
128.518 
137,048 
I41,6lkl 
148,110 


Finkle 

Lewis  et  al. 

Callen 

Moffllt 

Jenks 

Smith 

Palmer 

Shelden 

Fish 

Young 

Day  et  al. 

Wilder 

New-ton 

Brady 

Demarest 

Wllkins 

Bary 

I'edden 

Cook 


Nov. 
July 

Aug. 
Dec. 
May 
May 
Oct. 
Jan. 
Feb. 
Feb. 
Mar. 
Apr. 
May 
-May 
May 
July 
Mar. 
Aug. 
Mar. 


II,  1862. 
14.  1863. 

11.  1868. 
20,  1870. 

2,  1871. 
23,  1871, 

3,  1871.1 
16,  1872, 

13.  1872.  i 
20, 1872. I 
19,1812.1 
16,  1812. 

14,  1812. 
21, 1872. 
28,  1872. 

2,  1872. 1 
25,  1873. 

12,  1873. ' 

3,  1874 


2.  Clolh  and  Slide  Plata. 


44.889  PrelB 
62,186  Craig 
67,635  Craig 


91.4<4 
131,907 
131,733 
134.  '01 
II  ,404 
164,084 


Rehfuss 

Sahnders 

West 

Lawler 

Leech 

Kehfrss 


Nov.  1,  1864. 
Feb.  19,  1867. 
Aug.  13,  1867. 
June  15,  1869. 
Oct.  1,  1872. 
Dec.  10,  1872 
Dec.  24,  1812. 
Sept.  2,  1873, 
Aug.  11,  1873, 


3.  Cutting  and  Trimming  Fabrics  on 
Muc/iiiie. 


11,511  Man-h 
•80,.  Mar.~h 


Oct.   21.  1,8.51. 
Sept.   6,  1869. 


Cutting  and  Trimming  Fabrics  on 
Machine  (continued). 


42,976 
50,451 
109,662 
113,498 
123,242 
139.3,50 
139,525 
140,1.59 
142,290 
144,4* 
147,441 
148.765 
1,53,,504 
1.55.334 
'6,088 
156.261 
6,142 
1.57,322 
158,674 
158,813, 


Wales 

Chilcott 

Ball  et  al. 

Chase 

Coles 

Allen 

Wiggin 

rerrine 

Springer 

Sample 

Spi-inger 

Shorey 

robe.v  et  at. 

Parsons 

Springer 

Barber 

Springer 

Grah.am 

Craig 

Springer 


May 
Oct. 
Nov. 
Apr. 
Jan. 
May 
June 
June 
Aug. 
Nov. 
Feb. 
Mar. 
July 
Sept. 
Oct. 
Oct. 
Nov. 
Dec. 
Jan. 
Jan. 


31. 1864. 

11. 1865. 

29,  1810. 
II,  1811. 

30.  1872. 
•27.  1873. 

3.  1813. 
24, 1873. 
26.  1873. 
11,  1873, 

10,  1874, 

11,  1814. 
28,  1814. 
22,  1814. 
13,  1814. 
21,  1814. 

11,  1814. 
1,  1814. 

12,  1815. 
19,  1815. 


4.  Lifting  Presser-Foot. 


21,611 
24,''3» 
28,4,52 
111,108 


2561 


128,7701 

i29,'.i4: 

130,116 
130,674 
130,67,'i 
1:13,757 
136,976 
139,16" 
141,33.' 
142,442 
145.515 
153,718 


G rover 

Keisey 

Chaniberlln 

West 

K  ennedy 

West 

M  anning 

Fairfield  rt  a?. 

West 

West 

Cr-andler 

n'n<niore 

Chandler 

Cushmin 

Cu^hman 

Manning 

Mann.ng 


Oct.  5,  la5S. 
Aug.  2,  18,59. 
May  29,  1860. 
Aug.  1,  1871. 
Dec.  26,  1871. 
July  9,  1872. 
Julv  30.  1872. 
Aug.  6.  1872. 
Aug.  '20,  1812. 
Aug.  '20,  1812. 
D.  c.  10, 1812, 
Mar.  18.  I«11. 
Mav  'a,  1871. 
Julv  29  1H73. 
Sept.  2,  1873, 
Dec,  16,  1873. 
Aug,    4,  1874. 


5.  Alfunling  Machines  on  Table. 


21,926  Perkins 
41,393  Pilbeam 
41,.560  Niederpruem 
91,481  Cowgill 
105,.548  Chase 
1 19,184  1  arham 
1.52,829  Coles 


Date. 


Apr.  n,  1860, 

J.an.  26,  1864, 

ftlay  2, 1865, 

Die.  1,1869, 

July  19,  1810, 

lOct.  10,  1811. 

July  1,  1814, 


17,272 
24,892 
21,409 
•29.448 
29,648 
31,151 
34,511 
31,996 
38,282 
65,9'21 
61.536 
19,983 
88,665 
91,684 
93,460 
94,384 
94,9'24 
19,158 
•3.818 
•3,819 
99,182 
100,112 
100,909 
103  ,.549 
•4.002 
104,660 
105,4331 
106,192 
109,-53 
110,480, 


Garvey 

Singer 

Horn 

Wlllcox 

lirake 

\\'illcox 

Grovt  r 

Ambler 

Brow  n 

Stannard 

Harris 

Isbell 

I  arham  et  at. 

Stackpole 

Macaulay 

Blanchard 

Suplee 

Carpenter 

Suplee 

St'plee 

Moscheowitz 

Boone 

Macaulav 

Blanchard 

Carpenter 

Strain 

Curtis 

strain 

Palmer 

lloyd 


May  12,  18.51, 
July  26,  1859, 
Mar,  6,1860, 
Julv  31,  1860, 
Aug.  14,  1860, 
Mar.  19.  1861, 
IWar.  4, 1862, 
Mar,  24, 1863. 
Apr.  28,  1863, 
June  26,  1866. 
Aug.  6,  1861. 
July  14,1868. 
Apr  16,  1869. 
June  22, 1869. 
Aug.  10.  1869. 
Aug.  31, 1869. 
Sept.  14,  1869. 
Jan.  25,  ISIO. 
Feb.  1, 1810. 
Feb.  1.  1810. 
Feb.  15,  1810, 
Feb.  22,  1810. 
Mar.  15. 1810. 
Mav  SI,  1810, 
M.a'y  31,  1810. 
Julie  21,  1810. 
Julv  19.  1810. 
Aug.  2,  1810. 
Nov.  29,  1810. 
Dec.  ^21,  1810. 


SEWING-MACHINE. 
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SEWING-MACHINE. 


112,576 
112,7*4 

lU,l)«Ui 
113,011) 
•4.6(i3 
121,%7 
123,576 
125.^70 
151,558 
1S6,I>U3 


6.  yeedles  (continued). 


Frary 

:^ibi*.'y 

?ttrain 

Blanchard 

WiUcox 

Secor 

Mathues 

Casselberry 

Blanchard 

Spalding 


Mar.  14,  1871. 
Mar.  14,  1871. 
Mar.  21,  ltl71. 
Mar.  28,  1871. 
Dec.  5,  1871. 
Dec.  19,  1871. 
Feb.  13,  1S72. 
.\pr.  2,  187.'. 
June  2,  1874. 
Nov.    3.1874. 


7.  Needle- Sharpener. 


114,263  Clark 


May    2,1871. 


8.  Netdle  Threaders  and  Sellers. 


27,762 
3:.«i4 
3l,4a7 
34,807 
60,35.) 
69,463 
88,6991 
89,.:  56 1 
8,9,618' 
92,4  I6l 
102,7151 
104,030! 
104,200 
110,114 
110.<55 
113,MJ 
119,217 
•  ■ ■  ■  :0 
1271646 
128.341 
13i,110 
135,479 
13l,9il0 
140,262 
140,983 
14i,430 
143,098 
144.974 
148,192 
149,.530 
149,164 
150,167 
150,-542 
1.54  „!Hl 
156,604 
157,745 
158,167 


Stevens 

Hardie 

C  ni-ad 

Bartlett 

i'"oute 

iiicliener 

Dopp 
.  Thrilpape 
i|Barbcre(a(, 
ilHoadlcy 
>|  Field 
)j  Hendricks 

Brown 

Karr 

Karr 

Martine 

Bot'n.che 

Raenchle 

Schlarbaum 

iVittum 

S.anley 

Jo"in.ston 

Albert 

Farmer 

Williams 

Beard  s^ley 

Schofleld 

Gaapary 

Doolittle  et  a}. 

Elliott 

Lilley 

Lilley 

Dixie 

Smith 

Stamp 

Ellis 

Fairfield 


Apr.  3, 1860, 
June  25,  1861. 
Feb,  18, 1862. 
Apr.  1,1862. 
Dec.  11,  1866. 
Oct.  1,  1P67. 
Apr.  6,  1869. 
Apr.  20.  1869. 
May  4,  1869. 
July  13, 1869. 
May  10,  1870. 
June  7. 1870. 
June  14,  1870. 
Dec.  13,  1870. 
Jan.  10,  1871. 
Apr.  11,1871. 
Sept.  26,  1871. 
Jan.  2, 1872. 
June  4, 1872. 
June  25,  1872. 
Oct.  8,  1872. 
Feb.  4,  1873. 
June  17,  1873. 
June  24. 1873. 
July  15,  1873. 
Sept.  2,  1873. 
Sept.  23,  1873. 
Nov.  25. 1873. 
Mar.  3.1874. 
Apr.  14,  1874. 
Apr.  14,  1874. 
Apr.  28,  1874. 
May  5,  1874. 
Aug.  18,  1874, 
Nov.  3,  1874. 
Dec.  15,  1874. 
Dec.  29,  1874. 


9.  Oil- Can  Holder. 


96,5rj  Wilmot 
lli,5)7  Brick 
128,517  Wilkins 
136,3j7  Leslie 

Nov. 
Mar. 
July 
Feb. 

2, 1869. 
14,  1871. 

2,  1872. 
25, 1873. 

10.  Oilini)  Thread. 


10,975  Singer 
12,.l.)S'Wilder 
21,361  Pepper 

I    See  also  Class  C. 


.May  30, 1854. 
Jan.  30, 1«5. 
Aug.  31,  1853. 


12.  Quilling. 


130,701  Damron 
131,443  Hoover  rtaf, 
138,399,  lleffley 
143,092|Null 
160,003' Dewey 
1.55,885  N'uU 
155,8861  Null 
l59,884iBeck 


Aug.  20, 1872. 
Sept.  17,  1872. 
Apr.  29,  1873. 
Sept.  23,  1873. 
Apr.  21,  1874. 
Oct.  13,  1874. 
Oct.  13,  1874. 
Feb.   16,  1875. 


13.  Regulating  Speed. 


13,661  Singer 
44,909'Zuckerman 
51,012  Buchanan 
I 


Oct.  9, 18.55. 
Nov.  1,  1864. 
Nov.  21,  1865. 


14.  Running  Stilch. 


2,982  Bean 

Mar.    4,1843. 

3,672  Rogers 

July  22,  1844. 

7,296  .Smith 

Apr.   16,  1860. 

14.393  David 

Mar.  11,  1856 

36,252  Palmer 

May   13,  1862 

38,246  Shaw  el  al. 

Apr.  21,  1863 

38,658  Dale 

Jlav  26, 1863 

38,837  Palmer 

June    9,  1863 

38,927  C  .ok 

June  16,  1863 

40,863  Pratt 

Dec.    8,  186:) 

44,686  Dale 

Oct.    11,    864. 

.27,.579  Cussen 

June   4,  872. 

157,598  Hahn 

1 

Dec.    8.  874 

20.  ;SA<>r(  Thread. 


Name. 


2,466  Greenough 
3,389  Corliss 
7,824  Robinson 
9,380  Bradcen 
12,247. smith 
12,4021Forbusli 
13  l78,Molllere 

•3.52  Greenough 
16,026  Roper 
16,436  Howe 
n,4U«iWells 
18,.5>2' Roper 
21,745  Crosby 
24.324  Moody 
•4,305  Cro-sby 
156.418!Garland 
159,317  Garland  f(  a;. 
159,812|GarIand 


Feb,  21, 1842. 
Dec.  27, 1843. 
Dec.  10,  1850. 
Nov.  2,  1852. 
Jan.  16, 1856. 
Feb.  20,  1856 
July  3,  1855. 
Feb.  12, 1856. 
Nov.  4,  1856. 
Jan.  20,  1857. 
May  26,  1857. 
Oct.  27,  1857. 
Oct.  12,  1858, 
June  7,  1*59. 
Mar.  21,  1871. 
Nov.  3,  1874. 
Feb.  2, 1875. 
Feb.  16, 1875. 


15.  Sewing  Hats. 


24,183 
25,078 
34,330 
37,957 
42,158 
52,698 
63,927 
54,844 
68,828 
113,201 
113,391 
117,867 
•4,6.39 
141,397 
155,2.53 
•6.311 


I 


Tyler 

Eickemeyer 

Hendrickson 

Eickemeyer 

Blackbam 

Eickemeyer 

Sanford  et  al. 

Bodwell 

J  udson 

Parmenter 

Bracher 

Coles 

Judson 

Stewart 

Morehouse 

Eickemeyer 


May  24,1859. 
Aug.  9,  18.59. 
Feb.  4,  1862. 
Mar.  24.  1863. 
Apr.  5,  1864. 
Feb.  20.  1866. 
Apr.  ID,  1866. 
May  22, 1866. 
Sept. 10,  1867. 
Mar.  28,  1871. 
Apr.  4,  1871. 
Aug.  8,  1871. 
Nov.  21,  1871. 
July  29,  1873. 
Sept.  22, 1874. 
Mar.    2,  1875. 


16.  Sewing  on  Buttons. 


130,581  Keith 


Aug.  20, 1872. 


17.  Sewing  Straw-Braid. 


11.  Presser-Foot. 


31,604 
31,646 

40,20, 
57,010 
89,957 
114,823 
123.313 


Hyde 

.Moui.'^on 

Bolton 

^ewk^bury 

rultun 

Hud  on 

GooilncU 
131.2.56' Decker 
133,201  Chabot  et  al. 
133,411  Coles 
138,637  Goixirich 
139,700  Allerton  et  al. 
141,714  Brewster 
1.50,668  Allerton  et  al. 
1.58,.565  Barnes 
158,744  Schneider 

I 


Mar,  .5,1861. 
Mar.  5,  1861. 
Oct.  6,  1863. 
Aug.  7,  1866. 
May  11, 1861. 
May  16.  1871. 
Feb.  6,  1872. 
Sept.  10,  187:. 
Nov.  19,  181.'. 
Nov.  26,  1872. 
May  6,  1873. 
June  10,  1873. 
Apr.  14,  1874. 
Jlay  12, 1874. 
Jan.  12,  1875, 
Jan,  12,  1876. 


I 
79,856  Plummer 
94,  46  Turner 
122,5.55  Bosworth 
4,840  Plummer 
131,739  Carpenter 
133,553  1  umer 

138.806  Bosworth 

138.807  Bosworth 
141,303  Whiting,  W.  M. 
145,814  Palmer 
146.970  Wright 
1.51,351  Bosworth 
152,260  Turner 

I 


July  14,  1868. 
Aug.  24,  1869. 
Jan.  9, 1872. 
Apr.  2,  1872. 
Oct.  1,  1872. 
Dec.  3,  1872. 
June  9,1873. 
June  9,  1873. 
July  29,  1873. 
Dec.  23,  1873. 
Jan.  27, 1374. 
Jlav  26, 1874, 
June  23, 1874. 


18.  Sewing  Knitted  Goods. 


50,746  Kilhum 
77,611  Ha«lam 
137,997, Sevan 


Nov.  20, 1866. 
Mav  5.  1868. 
Apr.  22,  1873. 


126,332 
135,126 
136,282 


10,728! 
39,567 
57,514 
65.052 
111,678 
116,113 
120,277' 
120,731 
123,990 
125,966 
,128,017 
129,004 
13-2,108 
136,311 
•6,342 
137,665' 
138,134 
139,421 
•5,436 
140,(41 
141.894 
143,104 
143,303 
144,-395 
145,348 
148,072 
148,4,57 
1,50,-533 
1,52,041 
1.54,117 
156,933 


Aikins 

Halligan 

Ingraham 

Booth  et  al. 

Pratt 

Strange 

Hervey 

Fairfield 

Goodrich 

Hockensmith 

Churchill 

Cook 

Roberts  el  al. 

Edwards  el  al. 

Edwards  et  ul. 

EUs 

Cooney 

Kehfuss 

Edwards  et  al. 

Hockensmith 

Secor 

Thayer 

Schofleld 

Knox 

Hunter 

Knox 

Hockensmith 

Crane 

Loomis 

Blake 

Mangua 


Apr.  4, 1854. 
Aug.  18,  1863. 
Aug.  28,  1866- 
May  28,1867. 
Feb.  7,  1871. 
June  20, 1871. 
Oct.  24,  1871. 
Nov.  7,  1871. 
Feb.  27. 1872. 
Apr.  23,1872. 
June  18,  1872, 
July  16,  1872. 
Oct.  8,  1872. 
Feb.  26,  1873. 
.\pr.  1,  1873. 
Apr.  8,  1873, 
Apr.  28,  1873. 
May  27,1873. 
June  3, 1873. 
June  17,1873. 
Aug.  19,  1873. 
Sept.  23, 1873. 
Sept.  30, 1873. 
Nov,  11,  1873. 
Dec.  9,  1873 
.Mar.  3,  1874. 
.Mar.  10,  1874. 
May  6,  1874, 
lune  16,  1874. 
Aug.  18,  1874. 
.\ov.  17,  1874. 


22.  Spools  and  Bobbins. 


Reeve 

Juengst 
1 hayer 


Apr.  30,  1872. 
Jan.  21,  1873. 
Feb.  25,  1873. 


23.  Stitches. 


16.120  Johnson 
17,255  Bosworth 
23,984  .McCurdy 
26,906  Johnson 
27,620  Davis 
27,999  McCurdy 
34,4-54  Weitling 
36,616  Humphrey 
39,658  J  ewett 
46,133  Parham 
49,837  Sibley 
85,891  Reed 
86,591  Reed 
90,045  Harroun 


Nov.  25,  18,56, 

May  12,  18,57. 

May  10,  1859. 

Jan.  24,  I860. 

Mar.  27.  1860. 

Apr.  24,  I860. 

Feb.  18,  1862, 

Oct,  7,  1862. 

Aug.  25,  1863. 

Jan.  31, 1865. 

Sept,  5,  1866. 

Jan.  12, 1869. 

Feb.  2, 1869. 

May  11,1869. 


24.  Take-up. 


19.  Sewing  Umbrellas. 


106,862  Tat« 


July  26,1870. 


16.382 
18,102 
22,0-50 
26,035 
27,-593 


Finkle 

Phelps 

Comfort 

Hicks 

Couch 
32|064lHlcks 
31,4-54  Perry 
41,7'10  Scofleldrto/, 
63,483  Darling  et  al. 
67.179,  Fahfleld 
82,397  Fanning 
84,099  Eldredge 


Jan.  13,  18,57, 
Sept.  I,  1*57. 
Nov.  9,  1858. 
Nov.  8,  1859. 
Mar.  20, 1860. 
Apr.  16,  1861. 
Aug.  4.  1863. 
Mar.  1,  1864. 
Apr.  2.  1867. 
July  30,  1867. 
Sept.  22,  1868. 
Nov.  17,  1868. 


SEWING-MACHINE. 


2in 


SEWING-MACHINE. 


24.  Tate  up  (continued). 


95,019 

lu.'.no 

1U3,:I4!) 
1115,711 
lli.OliT 
IJl.WI) 
I  !9,406 
13(i,3.'4 
•6,U87 


Hawkins 

Smltii  fl  al. 

WendL'll 

'i'rue 

Stebblii3 

Secur 

Hail 

Jones 

Eldredge 


Date. 


Sept.  21,  1869. 
Apr.  19,  laTli. 
June  7,  m70. 
July  26,  1871). 
Aug.  15.  IH71. 
Doc.  19,  W7i. 
Feb.  25,  1»72. 
July  16,  1872. 
Oct.    13,  1874. 


26.  Tension  Devices  (continued). 


Name. 


25.  Tension  Devices. 


•8.S76 
n,83j 
i8,07J 
19, U« 
19.141 
2I,I'IH 
2i,U4.i 
24,imil 
26,5117 
27,948 
29.138 
31,;i51 
31.4  !3 
35,126 
35.54; 
37.580 
41,27i 
4',8U1 
43,819 
44,720 
47,46J 
51,346 
51,514 
63,527 
.53,783 
,54.715 
,5.5,417 
69,4.56 
64,051 
67,524 
81,080 
87,810 
93,4.59 
98,409 
99,122 
102,7  J7 
103,609 


Ringer 

Iluaglnnd 

Lavi(in 

I7ougi:i.s8 

Harris 

i:n|,'iTS 

Whicior 

Hartiiolf 

i'rall 

('ri)ss 

cliurcUlU 

iloolt 

Williams 

I'ratt 

I'ryibil 

.tones 

Itland 

.Sleppy 

WIIIcox 

(Jrltzncr 

.Schenkl 

Otis 

lUxlwell 

Evans 

(loodrlch  et  al. 

(ilrandins 

llawliins 

Zinck 

Wheaton 

Froelich 

lloodrich 

Wheelock 

Macaulay 

Pratt  et  al. 

Warner 

Dulancy 

Hawkins 


Apr.  13, 1852. 

July  21,  18.57. 
Aug.  2,5,  1*57. 

Jan.  12.  1853. 

Jan.  19,  18.58. 
Aug.  31,  18.58. 
Nov.    9.  1858. 

May  17.  1859. 

Dec.  20,  18.59. 

Apr.  7.  1860. 

July  17,  1860. 

Feb.  6,  18SI. 

Feb.  12,  1861. 

Apr.  29,  186J. 
June  10,  1862. 

Feb.  3,  1863. 

Jan.  19,  1864. 

Way  17.  1864. 

Aug.  9,  1864. 

Oct.  18,  1864. 

Apr.  25.  1865. 

Dec.  6,  1865. 

Dec.  19,  1865. 

Mar.  27. 1866. 

Apr.  10.  1866. 

May  15,  1866. 
J  une    3,  1866. 

Dec.  11,  1866. 

Apr.  23,  1867. 

Aug.  6,  1867. 

Aug.  18,  1868. 

Mar.  16,  1869. 

Aug.  10,  1869. 

Dec.  28,  1869. 

Jan.  25,  1870. 

May  10,  1870. 

M,a'v  31,  1870. 


103.643 
1 10,424 
113,027 
115,7.56 
117,644 
119,589 
123,038 
123,0,54 
125,536 
127,982 
1129,195 
(129,761 
130,288 
136,626 
1138.381 
148,773 
14ii,566 
•5,859 
154,084 


I 


Mooney 

Bennett 

Crumb 

McCarthy 

Kimball 

Lstabrooke 

Newcomb 

Spear 

IJromUy 

Merrick 

Williams 

■Stackpole 

Fainleld 

■I  many 

Coles 

Stetson 

Blake 

Evans 

Kelifuss 


Oct. 
Jan. 
.Ian. 
Apr. 


May  31, 1870. 
Dec.  27,  1870. 
Mar.  28,  1871. 
June  6,  1871. 
Aug.  1,1871. 
3.  1871. 

23.  1872. 

23,  1872. 
9,  1872. 
J  lino  18.  1872. 
July  16;  1872. 
July  23.  1872. 
Aug.  6.  1872. 
Mar.  11,  1873. 
Apr.  29,  1873. 
Mar.  17,  1874, 
Apr.  14,  1874. 
May  5, 1874. 
Aug.  11,  1874. 


26.  Thread-Cutters. 


16,713 
52,398 
67,5.11 
90,9.54 
104  ..561 
106.526] 
118.407; 
123,772 
126,860 
127,0.53 
134,518 
134,669 
137,947 
138,1,53 
138,412 
142,042 
141,046 
143.726 
144,326 
146,661 


ISumharo 

Dennis  et  al. 

Sawyer 

Neale  et  al, 

Crowe 

Wood 

Lord 

Diniond 

Wolcott 

Harris 

Collins 

lleniy  et  al. 

Oburg 

Henry  et  al. 

Leslie 

Ilayor  et  al. 

Webber 

Slack 

Evinger 

West 


Mar.  3.  1867. 
Feb.  6,  1866. 
Aug.  6.  1867. 
June  8.  1869. 
June  27,  1870. 
Aug.  16.  1870. 
Aug.  29,  1871. 
Feb.  20, 1872, 
May  14,  1872, 
May  21, 1872. 
J.an.  7,  1873. 
Jan,  7,  1873. 
Apr.  15, 1873. 
Apr.  22.  1873. 
Apr.  29.  1873. 
Aug.  19,  1873, 
.Sc])t.  23.  1873, 
Oct.  14,  1873, 
Nov.  4,  1873. 
Jan.  20, 1874. 


27.  Miscellaneous. 


12,984  Capcron 
16,316  Johnson  et  al. 


May  29, 1855. 
Dec.  23, 1856. 


27.  Miscellaneous  (continued). 

No. 

Name. 

Date. 

18,817  Laitelle 

Dec.    8.1857. 

20,006  Stcen 

Apr.  20. 1S8>. 

20,9:4  Donovan 

July  27,  1888. 

21,669  Orover 

Oct.     5,  18,58. 

22,264  first 

Dec.    7,  1658. 

22,833  Wade 

Feb.    1.  I85!>. 

28,642!Altxander 

June  12,  1860. 

29,035  First 

July    3.  1860. 

31,263  Smith 

Jan.  2<i.  U6I. 

31,477  Ruggles 

Feb.  19.  ItH. 

31,642  Larle 

Mar.    5,  IBLI, 

37,925, Smith 

Mar.  17.  IPU. 

42,149, Slain 

Mar.  29,  Uh4. 

42,318  Stoops 
44,468  Smith 

Apr.  12,  leu. 

Sept.  27. 1864 

44,4E0  Willcox 

Sent.  27,  1864 
July  18,  1(05. 

48,840  Kodier 

81,890  Bean 

Jan.    2,  1866. 

67,.544'llobb 

Aug.    6,  1817. 

67,6741 1'reston 

Aug.  13.  1)  67. 

76,986  Brown 

Apr.  21.  \hek. 

91,318  Ferren 

June  15,  1869. 

92,972  lluckans  et  al. 
97,892  Dewey      • 

July  27,  lt,6),. 

Dec.  14,  lf69. 

99,380'  Welty 

Feb.     1,  1870 

114,07l!Whiteilde 

Apr.  25,  lt71 

ll7,3.57|Wilder 

July  25,  1871. 

118,611'Antrim 

Sept.   5.  1871 

121,043, Demarest 

Nov.  21,  1871 

126,l99l(;lbbs 

Apr,  30,  187i 

'126,48f 

I'rait 

May    7, 1872 

127,114 

Speirs 

May  21,  1872 

128,851) 

Butterfleld 

July    9,  1872 

131,166 

Hinds 

Sept.  10,  1872 

131,324 

Barton 

Sept,  17. 1872 

132,081 

Hopkins 

Oct.     8,  1872 

135,445 

Koggenburger 

Feb.     4,1873 

137,007 

Lincoln  et  at. 

Mar.  18,  1873. 

139,962 

Keith 

June  17.  1873 

140,43f 

Smith 

July     1,  1873 

140,584 

Lincoln  et  at. 

July     8,  1873 

l46,628;"\Voodruff 

Jan.  20,  1874 

1.50,787  rowell 

Way   12,1874 

151,406  Lomax 

May  26,  1874 

1,52,374  11  entj- 

June  23,  1874 

1.52,829;rolcs 

July     7,  1874 

1.54 „185  Frame 

Aug.  25,  1874 

155,783  Wooster  et  al. 

Oct,     6,  1674 

156,728, tJroubman 

Nov,  10,  1874 

,156,863 fWalerhouse 

Nov.  17.  1674 

1.56,913  Cooley 

Nov.  17.  1874 

157,059  Bean 

Nov.  24.  1874 

Class  G.  —  Attachments. 


1.  Binders. 

1.  Binders  (continued). 

2.  Braiders  (continued). 

No.                Name. 

Date. 

No. 

Name. 

Date. 

No. 

Name. 

Date. 

10,344  Sweet 

Dec.  20,  1853, 

1I9..555 

Bartlett 

Oct.     3, 1871. 

47.171 

Planer 

Apr.     4. 1868. 

11,615  Nichols 

Aug.  29,  18.51. 

120,513 

Hall 

Oct.   81.  1871. 

50,15711'laner 

Sept.  26.  1865. 

12,322  Nichols 

Jan.  30.  18.55. 

120,969 

Harris 

Nov.  14,  1871. 

5l,247iWarth 

Nov.  28.  1865. 

14,322  McCurdy 

Feb.  26.  1856. 

121,014 

Slnilh 

Nov,  15,  1871. 

64,li70 

Bart  ram 

May  15.  1866. 

15,020  Singer 

June    3,  18.56. 

121, .■1.56 

Uoldsmlth 

Nov.  28.  1871. 

63,117 

Thomas 

War.  19. 1867. 

21,659  Douglas 

Oct.     5,  18.58. 

121,516 

Harris 

Dec.    8,  1871. 

81,138 

Carpenter 

Aug.  18,  1868. 

22,987, Snyder 
28,774lrr(ce 

Feb.   15,  H59. 

124,206 

tioodrich  et  al. 

Mar.    5, 1872. 

89,915 

Chester 

May   11,  1869. 

June  19,  1860. 

124,968 

Jloschowltz 

Mar.  26, 1872. 

93,193 

Glllam 

Aug.    3.  1869. 

32.037'-MlorJ 

Apr.  16,  1861. 

125,590 

jMartIn 

Apr.    9.  1872. 

94,812 

Contessa 

Sept.  14.  1869. 

49.127  -^iiiilli 

Sept.  29,  1863. 

125,674 'Grosfeld 

Apr.   16.  1872. 

98,985 

Lyon 

Jan.  18.  1870. 

42,iiri  Ki^^hretal. 

May     3,  1864. 

127,1.58tDalton 

May  28, 1872, 

99,0,54 

Bouscay 

Jan.  25, 1870. 

42,989  CocUran 

May  31,  1861. 

I28,2l6|l)ulaney 

June  25,  1872, 

100,796 

Pettee 

Mar.  15,  1870. 

46,722,  Ste.\ner 

War.    7,  1865. 

1:111.1121  Comings 

July  30,  1872, 

108,033 

Komp 

Oct.     4,  1870. 

49,0.16  Marsh 

July  25,  1865. 

l:«i.'iU  (;n.;.leld 

Aug.  27.  1872. 

1 10,374 

Komp 

Dec.  20,  1870. 

52,387;  Chaplin 

Feb.    6.  1866. 

l:il,. 583,  While 

Sept.  24,  1872. 

117,344 

Spout 

July  25,  1871, 

59,879, Vitlccllt 

Nov.  20,  .866. 

•5,l80|llougla3 

Dec.  10,  1872. 

'123,167 

Goodrich 

Jan.  30, 1872. 

83.742  Sl,i,l,l:ir,l 

Nov.    3,  1868. 

13,5,:)81  Stoll 

Jan.  28,  1873. 

126,418 

Steward 

Apr.     9,  1872. 

9.1,1)7  Wrli,k4i 

.luly  27,  1869. 

138,306  Wood 

Apr.  29.  1873. 

125,986 

Price 

Apr.  23,  1872. 

93,202  llolclikiss 

Aug.    3,  1869. 

138,772  West 

Way   13,  1873, 

126,382 

Ellicott  et  al. 

May    7, 1872. 

95,409  Ang.ll 

Oct.     5,1869. 

13!l,378  Earle 

Mav  27,  1873. 

128,825 

'lliomas 

July     9,  1872. 

I00,!i04  Kasson 

Mar.  15.  1870. 

140,233  Alexander 

June  24,  1873. 

136.3.54 

.\lexander 

Mar.    4, 1873. 

102,273  Kellog 

Apr.  26,  1870. 

l44,706iSexauer 

Nov.  18,  1873. 

l:l6,:i.55 

Alexander 

»>ar.    4,  1873. 

103,538  Anderson 

Mav  31,  1870. 

147,970  I'eiicock 

Feb,  24,  1874. 

140.012 

Chaftee 

June  17. 1873. 

105,577  Kasson 

July  19,  1870 

148,933  Comings 

May  24,  1874. 

1611,1.5 

Apr.  21.  1874. 

106,730  Sawyer 

Aug.  23,  1870. 

1.56,624  Young 

Nov.    3.  1874. 

152.662 

.\i  anning 

June  30, 1874. 

119,710  C.  lie 

Nov.  15,  1870. 
Ian.     3,    871. 

1.54,173 

Davis 

Aug.  18, 1874. 

110.810  White 
112,019  Cole 

Jan.     3,    871. 
Feb.  21,    871. 

2.  Braiders. 

156.892 

Rickart  et  al. 

Nov.  17,  1874. 

112,223  C.io 

111,387  Allcbaughefai. 

Feb.  28, 1871. 
May    2,1871, 

1 

3.  Corders. 

•4,:176  .Mar  in 

May     9,1871, 

12.014  Po\'nton 

Nov   28.18.54. 

II5.1„7  Harris 

Mav  23,  1871. 

2(1,205  l!,.l.ertson 

Nov  22,  ia59. 

116,195  huMet  al. 

June  20,  1871. 

36,847  .Maddock 

Nov,    4,  1962. 

I 

11.),.570  Dalton 

July    4,  1871. 

43,3.55  Wagener 

June  28, 1864. 

'  12,858  Dickinson 

Way  15,1855. 

116,761  Secur 

July    4,1871, 

44,339|Ram5ey 

Sept.  20,  1864. 

1  25,256  Golay 

Aug.  30,  1869. 
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3.  Carders  (continued). 


2I>,5B1 
■2^,7?i 
31.4M 

4i,ii,)J 

l.iij 

114,i3l 

1  Ij.ll  1  < 
lil.iii 
Ul.nl 

lili.UW 
li7.10) 
•4,'IUfl 

l;ij.7ai 
ni.oii 

141.5*) 
1K>,73B 


Brady 

Ilankin 

Taylor 

Bi-iiedict 

llL'nry 

lindy 

Sul^rove 

Bainum 

I'^owliT  et  al. 

(.loodricU 

UjOQricU 

Iliill 

i'rice  et  al. 

Hum 

Sullivan 

Ro.licr 

I'owcll 

Wilson 


Dec.  27,  Itiil. 
Juno  llJ,  imili. 
t\h.  1».  1*1. 
July  2a.  181);). 
.Mav  10,  )»li4. 
S.'lil.  I'l.  13l». 
J  une  15,  Wliil. 
Jlav  2,  WTl. 
Jla'v  2!),  1»71. 
Uec.  12,  1S7I. 
Feb.  27,  H72. 
Apr.  2:i,  1J72. 
.May  21,  1S72. 
Way  21,  1872. 
Aug.  20,  187i. 
Sept.  3,  1872. 
Oct.  14,  1S7;). 
Jan.  2U,  1874. 


5.  Guides  (continued). 


4.  Embroidering. 


13,661 
3l,Sol 
3l,.i-)j 
4i,;7l) 
43,281, 
.51,23!l 
,171 
1)5. 7o< 
87,lill 
8.),44j 
HI, 708 
!il,sn 
!i:l,01l 
33.iJ,i 
»3,U0 
101..'.;  < 
101,J)4 
103,184 
104,017 
105.047 
108,1.50 
111.071 
112,{i01 
130,117 
133,101 
136,018 
142,178 
148,701 
152,248 
1.53,116 
1.53,117 
151,542 
1.54,088 
•6,005 
161,632 


>Mnger 

Buyd 

-M.ann 

i lorne 

Crictcnden 

Stevens 

ISuvd 

ISi.Me 

Cirpcnter 

rbomas 

Bl)^a 

IJaitram 

.lolm.un 

Vuun^ 

lluse 

(!ubley 

Rose 

Cobb 

tJujdrich 

Jolmson 

Jobnsun 

.Hack 

■Jobnson 

Rose 

Stewart 

Uo«e 

Johnson 

Rose 

I'iiliner 

Rose 

Ro  e 

Comely 

Rjs'e 

Rose 

Palmer 


Oct.  9,  18.55, 
Apr.  2,  1861. 
Oct.  22,  1861. 
Jlav  17.  1864. 
Juiie  23.  1864. 
.Nov.  28,  1S65. 
Jan.  30,  ISiili. 
June  11,  1867. 
.Mar.  !l,  l8lj  1. 
Apr.  27,  18611 
June  22,  186  i, 
June  29,  1861. 
Julv  27,  186  I. 
3.1861. 

Ill,  H6'. 

31,  1S7I1, 

31,  iMll. 
7,  18711. 
7.  18711. 
,5,  1870. 

11,  1870. 

17,  1871. 
Mar.  14,  1871. 
.Kn%.  6,  1872 
Dec.  10,  1872 


\iii 
All'.'. 
.Mai 
.May 
Juni" 
June 
July 
Oct. 
Jan 


Feb. 
Sept. 
.Mar. 

.'un.' 
Julv 
Julv 
Julv 
Aui. 
A  US- 
Apr. 


18,  1873. 
2,  1873, 
17,  1874. 
23,  1S74. 
II,  187). 
14,  1871. 

2S     1^7I. 

11.  1871. 
11,  1874. 
6,  1875. 


5.  Guides. 


13,275 
16,5361 
31, H5 
31,366 
38,705 
40 .4  ill 
42. H4 
42,871 
4;.-<7I 
•l,7>lii 
45.(77 
47,078 
48.3,11 
411,011 
41,55-1 
50. 1 .6 
51.547 
51,645 
•2,16; 
52,870 
S4,-367 
54,602 
56.527 
56,714 
!,3J3 
1.007 
60.360 
61,101 
64.8411 
64.'I1H 
65.3  15 
67.591 
81.46.1 
81,604 
84,783 


Robinson 

Hull 

.Munson 

Bamum 

Wagener 

Fish 

Fuwler 

l!ulii,,lin 

It.l.julin 

Uarhuin 

i.'mii  Hit 

Trterson 

CU'iiinns 

llustiin 

Harrington 

smith 

Brnwn 

Zucbetti 

Itamum 

ilcCurdy 

Knijht 

Riibjobn 

(.'.apewell 

(\,n:int 

cli-nions 

Hall 

ll."nlrich 

Il.bfiiss 

t'li-TLI  iins 
llarvie 
Kin-; 

salTord  et  al. 
r.tnedict  et  at. 
;Cliu.' 

Wensley 


July  17,  1855. 
Feb,  10,  18-57. 
Jan.  22,  1861, 
Feb.  12,  1361. 
May  26, 1863. 
Xov.  3,  1363- 
Apr.  5,  1864. 
Mav  24,  1,864, 
Jlav  24,  18W, 
Sept.  13,  1864. 
I).-.'.  20,  1864. 
.Mav  30.  1165. 
June  27,  1865. 
July  25,  1365. 
.^.ug.  22.  1865. 
Oct.  10,  1865. 
Dec.  10,  1865, 
Dec,  19,  1865. 
Jan.  30,  1866. 
Feb.  27, 1866. 
.May  1,  1866. 
May  8,  186B. 
July  24,  1866. 
July  31,  1866. 
Julv  31,  1866. 
N'ov,  27,  1866, 
Dec.  11.  1366. 
Jan.  «,  1867. 
Mav  21,  1.867, 
M.aV  21,  1867. 
June  4, 1367, 
Aug.  6,  1867, 
Ani:,  25,  1868, 
-«ept,  I,  1863, 
Dec,    »,  1»6S, 
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85,364 
86,474 

8I),5„4 
80,,506 
!0,34i( 
111,21.2 
01,1122 
93,1110 
93,540 
94,175 
!)5,362 
102,469 
103,1,59 
1U3,:118 
111.1,612 
liri.668 
111,199 
112,245 
112,327 
113,661 
1 16,056 
117,15J 
117,5,7 
117.716 
IH.IOii 
lis. 1111 
118.111 
IH.H5 
11-1,412 
1H,91J 
110,1021 
!  '4.556' 
lllO,3,50l 
120,'.66' 
121,293 
1121,366' 
124,086 
L'4,113 
lJi.157 
11.1.1.1. 
ll.M 
114,4 

ru.8.'6 

116.15  1 
11,1.406 
112.812 
112.819 
111.955 
111.161 
•5,118  1 
145,811 
118,017 

lH,04i 
. 1511.7-17 
154.11-! 
151.415 
15-1,231 
•6,306 


Carpenttr 

Van  Vlean 

Rodier 

RuinptT 

fleuiona 

\V.  lis 

Dinsmore 

Ro.„'ers 

Junes 

IJeiister 

Le\\  is 

-Ml.T 

li...l>;c 

Fi.-ber 

li  rimes 

R.)L't-rs  et  al. 

(Iriines 

llerterich 

Dutbur 

Ih.ward 

1  toward 

Ci.iton  et  al. 

-Moicbcowitz 

Alter 

Cotton  et  al. 

c..tt..n  et  al. 

Ci.ttun  et  al. 

I'almer 

Wells 

D.ckor 

.\nnitrong 

Al.er 

Hall 

ilalla.lay 

Malter^on 

Hewitt 

li.li.'rta 

-Jensen 

Dili;,  in 

Will  ..n 

I'en-y 

\'inL-.-nt 

Vi..l.-t 

i'.asloQ 

Duple 

l'..>vell 

-iprin^er 

U..nl 

Do  Waru 

Roberts 

lluschineier 

Oo.idrich 

Oooilrieh 

Powell 

ISaglin 

Howard 

Ballon 

I'owell 


Dec.  29,  1868. 
Feb.  2,  1869. 
Feb.  2,  1869. 
Apr.  27,  1869. 
Jlav  25, 1869, 
J  urie  1-5,  1369, 
June  29,  1869, 
July  27,  1860. 
Aug.  10,  1369. 
Aug.  31,  1869. 
Sept.  28,  1869. 
Jlay  3,  1870, 
Jlay  n,  1870, 
Jlay  24.  1870. 
Kov.  29,  1870- 
Nov.  29,  1-170. 
Jan.  24,  1371. 
Feb.  28,  1871, 
.Mar.  7,  1371. 
Apr.  U,  1871, 
June  20,  1871. 
July  18,  1871- 
Aug.  1,  1371. 
.\ug.  8,  1871. 
Aug.  15,  1871. 
Aug.  15,  1871. 
Aug.  15,  1.871. 
Aug.  1.5,  1871. 
Aug.  22,  1871. 
Sept.  12,  1871- 
Sept.  19,  1871- 
Sept.  19,  1871. 
Sept.  26,  1871. 
Xov.  14,  1871. 
Nov.  28,  1871, 
Nov.  28,  1871 
Feb.  27,  1872, 
Mar.  12,  1872, 
Jlay  28,  l87i, 
Aug.  6,  1872, 
Oct.  8,  1872, 
Dec.  31,  1872, 
Jan,  14,  1673. 
JIar.  18,  1873. 
July  1,  1873. 
Sept.  16,  1873. 
.Sept.  16,  1873. 
Oct.  28,  1873- 
Oct.  28,  1873. 
Dec.  16,  1873. 
Dec.  23,  1873. 
Mar.  3,  l874. 
Mar.  8,  1874. 
Mav  12,  1874. 
Aug.  18,  1874. 
Aug.  25,  1874- 
Dec.  29,  1874. 
Feb.  23,  1875. 


6.  Hemtners  (continued). 


10,3,36 
12,826 
14,283 
15,40J 
17,224 
20,245 
20,615 
21,355 
23.079 
24,033 
25,715 
26,201 


31,602 
31,645 
31,8781 
32,0351 
32,519 
32,710 
.35,972 
37,505 
38,662 
30,160 
•1,,569 
43,6-57, 
46,7911 
47,629' 
47,630! 
47,6321 
52,1146 
52.740 
5<,jlll 
53.6711 
67,753 
6-1,005 
76,720 


Blodget 

o.liorne 

Cbapin 

li..ve3 

-Maiaton 

Seni-11 

Itovd 

Oili..rne 

('lemons 

Barnuin  et  al. 

Blake  (/  al. 

Serrell 

11..W.-I1 

-MiUli.-U 

II. .well 

Jlarsli 

Downer 

Wbitcomb 
|jenks 

raddock 

Ensign 

Henry 
I  Dowries 
Morrison 

Blake  e(  al. 

Willcox 
iGaikiU 

Caskill 

tlaikill  el  al. 

Coebel 

1  iverhiser 

Rose 

I'.niwningei  al. 

ogltum 

llaggerty 

ll..leomb 

Davis 


Jan.     3, 18S4. 

Jlay    8, 18,55, 

Feb.   19,  1856. 

July  '22,1856. 

Jlay     .5,  1857. 

Jlay  11,  18,53. 

June  '29,  1858, 

Aug.  31, 1858. 

JIar.    1,  1869. 

May  24, 1859. 

Oct.    11,  18.59. 

Nov.  22,  18.59. 

.\pr.   10.  1860. 

June  26,  1860. 

Jl.ar.-  6,  1861. 

JIar.    5. 1361. 

Apr.    2, 1861. 

.4pr.    9,  1861. 

June  11,  1861. 

Julv  23.  1861. 

July  22,  1862. 

Jan.  '27. 1863. 

Jlav  26, 1863. 

July     7,  1863. 

Nov.  10,  1863. 

Julv  26.  1864. 
14,  1865. 
9,  1865- 
9,  1865. 
9,  1865. 
13,  1866. 
20,  1866. 

Sept.  '25,  1866. 

Oct-      9,  1866. 

.\ug.  13,  1867- 

Sept.  '24,  1867. 

Apr.  14,  1868. 


Mar. 
May 
Jlay 
Jlay 
Feb. 
Feb. 


80,090  Rehfuss 
80,-5.58  Jlorrison 
84,4.>4  Welder  et  aZ. 
•3,402  Blodgett 
92,6;i2  Bartlesoa 
96,180  Veutzcr 
96,809  Howell 
96,901  Lnlass 
101,147  Jlor.liouse 
101,1,88  lildridge 
102,032  Boumer  et  al. 
103,611  Hawkins 
'106,1.55  Harris 
106.489  Karr 
lUi.li.5lTr,arll.-tt 
ll.7.^,19  Fl.li-i.lg.-- 
1119 ..'.^5  (-arl.-l.u 
1111.737  tai-k-lun 
113,1113  Jlarlin 
115,282  Darby 
I17,L(.4  Colby 
117.1611  liber 
119,114  lilakemorc 

llli.lr.l   l.lliS 

120.868  Forrest 
l-.il.(i4ll  Fills 
1-^1,144  .l(.lin?oil 
1-_2.1^0  Lawrence 

•4,613  I-.ldridge 
l'22,8lll  Lldridge 
l-_4,Mii!  Coodrich 
I'.;5,833  Jlorehouse 
1-26,139  I'.Uis 
I'i7,l43<jage 
11:7.732  Bavnum 
k8.i7ll  Hall 
132.1112  Ilarby 
132.172  .5iorey 
133.'-01  CIi.abot«(at 
l:ir,,415  1-Jlis 
136,651  (llii-it 
138,664  Yeutzer 
il38,371  B.iolli 
138,638  (Joi.drich  et  al. 

•5.414'llowell 
1)1,576  .51cJlillaa 
14 1 .1  33  CasweU 
142,519, 8bultz 
142.619  Fliiridge 
143.11,0  .Uilmnon 
143, 433  Brown 
144.333  Criest 
144.1149  .\ptliorpe 
144,736  Bryant  et  aL 
146,185  .I.iiies 
146,614  ,Ii.lmson 
il51,'202i Davis  • 
151,867 1'lerrv  et  al. 
,153,179  I'ricc 
,1.53,301  Bean 
1.56,6'24  Young 
169,391  Colby 


July  21,1868, 
Aug.  4,1868, 
Nov.  24,  1868, 
Apr,  '27,  1869. 
July  20,  1869. 
Oct.  26,  1869, 
Kov.  16,  1869, 
Nov.  16,  1869, 
Mar.  '22,  1870, 
Apr.  19,  1870 
Apr.  19, 1870. 
Jlav  31,1870. 
Aug.  9,1870. 
Aug.  16,  1870, 
.Sepu  27,  1870. 
Oct,  4,  1870. 
Nov.  29,  1870. 
Jan.  3,1871, 
Apr.  18,  1871, 
Jlay  30.1871. 
Aug.  1,  1871- 
Aug.  1,  1871- 
Uct.  Ul,  1871- 
Oct.  17, 1871. 
Nov.  14,  1871, 
Nov.  21,  1871, 
DfC,  19,  1871 
Dec  26,  1871, 
Jan.  2,  1872- 
Jan.  16, 1872 
Mar.  19,  1872 
Apr.  16,  1872 
Apr.  30, 1872 
Mav  21,1872- 
June  11, 187-2. 
July  9,  187-2 
Oct.  8,  1832. 
Oct.  15, 1872. 
Nov.  19,  1832 
Mar.  4,  1873 
JIar.  11,  1873 
Apr.  22, 1873 
Apr.  '29,  1673. 
Jlay  «,  1833. 
Jlay  ■20,1873 
Aug.  5, 1873. 
Aug.  19,  1873. 
Sept.  2,1873. 
Sept.  9,  1873. 
Sept.  23,  1873. 
Oct.  3, 1873. 
Nov.  4,1833. 
Nov.  18,  1873. 
Nov.  18.  1833 
Jan.  «,  1834 
Jan.  20, 1874. 
Jlay  26, 1834. 
June  9,  1874- 
July  21,  1834 
July  '21,1874. 
Nov.  3,1874. 
Feb.    '2, 1876. 


1.  Rafflers  and  Tuckers,    (a.)  Tension- 
Plates. 


14,435 

28.139 
30,112 
42,tH3 
.50.164 
61  ..5.52 
67.183 
67.582 
69,946 
80,371 
83,-592 
84,414 
84,676 
89,415 
(4,2119 
',5,171 
95,469 
98,389 
1011,161 
101,446 
1103,755 
1116.431 
108.49'J 
1118. 717 
116.715 
1-23,168 
124.8,53, 
125,0321 
125.6118 
126.4117 
12-.,35J 
1131,857 
•6,159, 


Singer 

Mar.  18, 1856. 

Arnold 

Jlay    8,1860. 

.\mold 

Sept  25, 1860. 

Brown 

Mar.  '22,  1864. 

Riggs 

.Sept.  '26,  186.5. 

Jliller 

Jan.  29.1863. 

Fitch 

July  30,  1867. 

Reed 

Aug.    6,  1867. 

Stewart 

Oct.   15,1863. 

Stewart 

July  2,3,  1868. 

Nov.    3,1868. 

Cian.l.-ll 

Nov.  24,  1868. 

Bn...ki  (1  al. 

Dec.    8,  1868. 

L.-.iM.rr.-e 

Apr,  27,    869. 

Fairbalm 

Aug.  31,   869. 

Vo.il.urgh 

Sept.  21,   869. 

Oct.     5,    869. 

Dec.  28,  1869. 

Leslie 

Feb.  2'2,  1870. 

Eck 

Apr.    a,  187a 

Leslie 

May  31,  1870. 

ll.all 

Aug.  16, 1830. 

Leslie 

Oct.   18,1830. 

Ib.ward 

Nov.    1,  1830. 

July    4,  1831. 

i:o.idrich 

Jim,  30,  183'2. 

JIar.  19.  1872. 

JIar.  26, 187'2. 

.M..ore 

Apr-     9,  WTl 

Lawrence  et  al. 

Jlav    3,  1832. 

l.i-ilie 

Julv  16,  1832. 

Oct.     1,1832. 

Arnold 

Dec.     1, 1834. 
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Cl.ass  H.  —  Tables  and  Staxd.s. 


1.  Tables. 

1.  JViite  (continued). 

1.  Tables  (continued). 

So. 

Name. 

Date. 

No. 

Kame. 

Date. 

No. 

Name. 

Date. 

31,044 

Ross  et  al. 

Foh. 

26, 1S6I. 

lO'i.074 

WTioat 

Oct. 

4, 1870. 

123,813  French 

Fch. 

20. 1872. 

41.393 

Fllb&am 

.Ian. 

26,  IXW. 

Ul'<,«12 

Morgan 

Nov 

1,  IS7n. ' 

127.604  Ilovt 

June 

4.  1872. 

42.:!la 

SUiops 

Apr. 

12,  ISH. 

ll(l.:i:i.', 

r.ennor 

DlT. 

20.  ISTll. 

l:)J,ilJ7  Safpcnt 

Oct. 

8.  1872. 

t«,l21 

niako 

.Mar. 

23,  IHIVI. 

IM.lll 

(_'ln-sterman 

Apr. 

IH,  |s;i. 

13:i,4s7  Hehfuss 

Nov 

26,  1872. 

•3.l>m 

Bl.ike 

Ni>v. 

2,  1H69. 

■|  lli.sO'l 

(■"L-hran 

,lnlv 

11,  1X71. 

IIH.HOJ  Loth 

14,  1873. 

10;),47'2 

Kcri^aB 

Mav 

24,  1«0. 

1IS.6.W 

Wa'„TiLT 

29,  1K7I. 

l:l."i.:i>rj  Wilson 

.Ian 

28,  1873. 

106,109 

Iil;ike 

Auk. 

9.  IK-ll. 

1  m,9b~2 

llrpi>(l 

Oct. 

17,1^71. 

l.li.X-'7  Loth 

Feb. 

11, 1873. 

106,110 

BL-ikc 

AUR. 

9,  IH70. 

121,9!IK 

Dickinson 

1  )cc. 

19,  1M71. 

1.{6,TI)I  CIionGy 

Mar, 

11,1873. 

108,000 

Blake 

Oct. 

4,  1810. 

|W2,tr/2 

Wa^er 

Jan. 

6,  1S72. 1 

13B,798|\Vheat 

liar. 

U,  1873. 

SEWING-MACHINE. 


211; 


SEWING-MACHINE. 


Tables  (continued). 


136.S0:) 

13tl,-(U.i 
14U,574 
UO.^Ii? 
Ul.iJU 
UI.'IH.5 
Ui.ll'i 
141, ?4J 
147. I4S 
l.W,77.) 
l.ii,i)7.5 
1.5;i.41S 
156,144 
HUM! 
157,185 


Cuthbert 

liL-imor 

Wiiuzer 

^Morrison 

Binnur 

Loth 

Wollinger 

Bennor 

.Jclli-ry 

.Mari:lialnt  et  al. 

•Murphy 

(.'K-iik 

J  nni'S 

Draper 

Whitworth 

Adams 


JIar.  IS,  1S73. 
JIar.  13,  1H7:J. 
Apr.  15,  1K7:I. 
June  lu,  1S7:I. 
July  15.  1k;:J. 
Julv  15,  1S7:). 
■   ■"    m.  Is7:l. 

W,  H7.I. 

M.  IS7.1. 

21,  1S7.). 

:l,  1.H74. 

U,  1H74. 
June  Ki,  1S74. 
Julv  2»,  1B74. 
Oct.  20,  1K74. 
Sov.  3,  1874. 
Nov.  24,  1874. 


Julv 

Auf. 
A  us. 
Oct. 
Feb. 
.M 


2.  Cases  and  Cabinets. 


20.664 
22,4ii4 
114.115 
127.l:li) 

1:11.075 
l:i:l,Wl 
l:J4,;iu5 
136,.525 
136,.54.1 
138,135 
14U,3i4 
147.572 
14H.115 
140,541) 
140,767 
154,167 


I  Ross  et  al. 
Ulilin'.;er 
i.:r..ve 
.Vlnch 
riilinger 
Alrieh 

i;^'U-v 

Loth 

Kirehner 

rusey 

Kange 

Vetter 

Range 

Hale 

Tracey 

Loumis 

.\niierson  et  at. 


June  22,  1858. 
Dec.  28,  18.58. 
May  2,  1871. 
Jlay  28,  1872. 
July  2.  1872. 
Nov.  10.  1h72, 
Nov.  26,  1872. 
Jan.  14,  1873. 
Mar.  4,  1873. 
Mur.  4.  1873. 
JIar.  20.  1873. 
June  24.  1873. 
Feb.  17,  1874. 
JIar.  31,  1874. 
Apr.  7,  1874. 
Apr.  14.  1874. 
Aug.  18.  1874. 


55,023 
72.730 
•13.444 
08,485 
101.361 
•3.061 
103.^61 
104.37< 
107.318 
100,334 
110,507 
110,711 
117,358 


Thompson 

Johnson 

Hunt 

French 

Hall 

Jnlinson 

French 

Ihlingertf/  al. 

Mooney 

Chinn 

Smith 

Wolfinger 

Wolflnger 


May  2-2, 1866. 
Dec.  31,  1867. 
Aug.  10.  1869. 
Jan.  4.  1870. 
JIar.  20.  1870. 
Jlav  3.  1870. 
Julie  7.  1870. 
June  14,  1870. 
Sept.  3,  1870. 
Nov.  22,  1870. 
D'C.  27.  1370. 
Jan.  3, 1871. 
July  25,  1871. 


3.  Covers  (continued). 


•4,527 

120,085 
123,673 
126,056 
127.244 
128..S33 
M0,liV2 
1:11,1111 
131.1.11 
J3I,K46 
134,4:16 
134,756 
l:i5.l2l 
136.506 
136,76J 
13<.324 
110.875 
140.876 
140.877 
141.16!. 
141, .561 
143.611 

♦5.667 
145.612 
146,206 
147,460 
14l),155 
151, ,503 
1.54.311 

•6,0,56 
1,56,042 


Wheat 

Mauen 
liruwne 
lleckel 
.)  unett 
Wheeler 

Heed 

UuL-'hes 

Cucliran 

llar.lner 

I'.etter 

.McLure 

J  cilery 

<;  rover 

Heed 

French 

Bennur 

IScnuor 

Bciniur 

rusey 

Jen.^en 

ISoyer 

Behnor 

Bennor 

Wendell 

Baud 

Range 

.Morris 

Wolanger 

Vetter 

.Salisbury 


Date. 


Aug.  22, 1871. 
Oct.  17,  1871. 
Feb.  13,  1872. 
Jlay  21,  1872. 
Jlav  28,  1872. 
July  9,  1872. 
July  30,  1872. 
Sept.  3,  1872. 
Sept.  10,  1872. 
Dec.  lU,  1872. 
Dec.  31,  1872. 
Jan.  14, 1873. 
Jan.  21,  1873. 
JIar.  4,  1873. 
JIar.  11,  1873, 
Apr.  20,  l87:l, 
July  15.  I87:i, 
July  15,  1873, 
July  15,  1,37:1. 
July  22,  1S7:I, 
.\ug.  6,  1873, 
Oct.  14,  1873, 
Nov.  25.  1873, 
Dec.  16,  1873. 
Jan.  6.  1874. 
Feb.  17.  1874. 
Mar.  31,  1874. 
June  2,  1874. 
Aug.  18,  1874. 
Sept.  22,  1874. 
Oct.   20,  1874. 


4.  Trayi. 

114,435  drove 
127.136  Alrieh 
1:16, 5J5  Ivirchnor 
146,208|Wendell 

Mav    2,  1S71. 
Jlav  28. 1872 
JIar.    4.  1873. 
Jaiu    6, 1874. 

5.  Lamp- Brackets. 


|May  13,  1873. 


6.  Work-Holders. 


11.5,288  F.ddv 
146,110  Turner 


Jlay  30, 1871. 
Dec.  30,  1873. 


7.  Aprons  and  Guards. 


130.339  Tower 
136,410  Browne 


Aug. 
JIar. 


6,  1872. 
4, 1873. 


8.  Chairs. 

Xo. 

Name, 

Date. 

140,362 

Gray 

July     1, 1873. 

9.  Casters. 

42,7.54  Dodge 

Jlay  17,  1864 

48,852  Stoops 

July  18,1865 

50,402  Stoops 

Oct.    10,  1865 

52,257  Bartram 

Jan.   30, 1866 

55..567  Wilkins 

June  12,  1866 

75.755  Hathaway 

JIar.  24,  1868 

70,571  Hewitt  et  al. 

■lulv     7,  1868 

81,4.54  Allen 

Aug.  25.  1868 

88,.558|lilliott 

.Vpr.     6,  1869 

101.328!  Veascy 

.Mar.  20,  1870 

llll,,'<43  l.lliolt 

Apr.  12,  1870 

ml. M4:  Elliott 

Apr.   12,  1870 

1111,024  Hviler 

Apr.   12,  1870 

111:1. 78J  Sargeant 

Jlav  31,  1870 

167.666  ('MUrls 

.Sejit.  27.  1870 

112,7411 

li\der 

JIar.  14.  1871 

113.i:i5 

Bifhop  el  al. 

JIar.  28.  1871 

,115.061) 

Jones 

Jlay  23, 1871 

115,77! 

■statTord  et  al. 

June    6.  1871 

1116,1141 

Funtavne 

June  20,  1871 

lis. 11; 

liuncan 

Aug.  15.  1871 

II!I,61I6  Hatch 

Oct.     3.  1871 

I20.0!is  Troctor 

Oct.   17,  1S7I 

120.783  Skinner 

Nov.    7,  1x71 

124,106  Wlight 

Feb.  27,  1872 

127,.571  Clark 

June    4,  1872 

128,113  Chumock 

J  une  18, 1872 

120,.i54|.McAfterty 

Julv  16.1872 

,120,62!l 

Vea..^ev 

Julv   16,  1872 

132,285 

Hiestand 

Oct.   15,  1872 

'137,141 

Lincoln 

JIar.  25, 1873 

il.3O.606 

I'lank 

June    3, 1873 

1130,608 

Proctor 

June    3, 1873 

141.236 

Robertson 

July  20,  1873 

142,615 

Clark 

Sept.    9,  1873 

143,387 

Smith 

Sept.  30,  1873 

145,011 

Proctor 

Nov.  25,  1873 

146.28!! 

Sfansbury 

Jan.    6,  1874 

146.007 

Edily 

Feb.     3. 1874 

147..377 

Eddy 

Feb.  10.  1874 

147,.574 

Robinson 

Feb.  17,  1874 

147.081 

Sargesni 

Feb.  24, 1874 

150.264  .'Strong 

Apr.  27,  1874 

151.018!Gaar 

Jlay   19,  1874 

151.841 

Cass 

June    9, 1874 

1.52.241 

.^lorton 

June  23. 1874 

153.728 

Sloan  et  al. 

Aug.    4,  1874 

1.58,436 

Plank 

Jan.     5, 1875 

161,624 

JIcEwen 

Apr.     6, 1875 

Class  I, ^Motors. 


120.075  Jennings 
121.441  Welch 

128.615  Greenleaf 

131.616  Ilvde 
136.4-52  Palmer 
142.551  Atwell 
146,120  Backus 


1.  Hydraulic  Engines  and  Water-Wheels. 


Nov.  14.  1871. 
Nov.  28.  1871. 
Julv  2.  1872. 
Sept.  24,  1372. 
Mar.  4,  1873. 
Sept.  9,  1873. 
Jan.     6,  1874. 


2.  Steam,  Air,  and  Gas  Etiriines. 
See  Gas-engine,  pp.  947-949;  Air-en- 
gine, pp.  35-45. 


114.429  Fontaine 

May 

2 

1871 

[21,702  Buckman 

Dec, 

12 

1871 

l21.3nliXicbolson 

Dec. 

12 

1871 

[21.626|Je(rrey 

Dec. 

5 

1871 

122.434!  Nicholson 

Jan. 

2 

1872 

123.414' Xichulson 

Feb. 

« 

1372 

153,440  Laubereau 

July 

28 

1874 

3.  Springs  in  various  Combinations. 


36.081 
•30.827 
67.730 
73.303 
75.667 
i  0.239 
70.296 
80.315 
81.219 
82.6.55 
91.327 
93,214 
95,069 
97,536 


Hall 

Parrot 

Curdts 

Cui.pers 

Crary 

.Monce 

AUis 

Knholm 

Shiver 

Staekpole 

Oarcin  et  al. 

JIanson 

.\yer 

.Vyer 


Aug.  5,  1862. 
Sept.  8,  1863. 
Aug.  13.  1867. 
Jan.  14.  1868. 
JIar.  17,  1868. 
June  23,  1868. 
June  30.  1368. 
Aug.  11,  1868. 
Aug.  IS.  1863. 
Sept.  29,  1868. 
June  15, 1869. 
Aug.  3,  1869. 
.Sept.  21.  1860. 

Dec.    7, 1860. 


3.  Springs  in  various  Combinations 
(continued). 


104.610 
1 11.^76 

115.;i7:i 
115.4:J6 

120.654 
121.. 5:12 
121.6H 
121.745 
124,312 
126.421 
126.441 
127.12!! 
12!I.!I!I8 
131,614 
133,760 
134,.526i 
141,367 
143,225 
1,50,141 
1.52,6:13 
1.56,161 
160,876 


-Manson 

ibomlon  et  ol. 

Stearns 

Constable  et  al. 

.Manson 

Maeaule.y 

M  anson  * 

Bames 

tlreer 

Squier 

Bouchard 

Wilcox 

Warren  et  al. 

Howell 

Cleveland  et  al. 

Dunton 

JIanson 

JI  anson 

F.ay 

Ilerrinton 

Huntoon 

Chambers 


Date. 


June  21. 
Jan.  24, 
Jlav  30. 
Jlay  30. 
Nov.  7. 
Dec.  5. 
Dec.  5, 
Dec.  12, 
JIar.  19, 
May  7, 
Jlav  7, 
Jlay  21, 
July  30, 
Sept.  24, 
Dec.  10, 
Jan.  7. 
July  29, 
JIar.  3. 
Apr.  28. 
June  30. 
Oct.  20, 
Mar.  16, 


1870. 
187L 
1871. 
1871. 
1871. 
1871. 
1871. 
1871. 
1872. 
1872. 
1872. 
1872. 
1872. 
1872. 
1872. 
1873. 
1373. 
1874. 
1874. 
1874. 
1874. 
1875. 


4.  Spring  with  Fusee. 


72.607' Cuppers 
•87,020  Tuckerman 
140,607  Voung 


Dec.  24.  1867. 
Feb.  16,1869. 
July    8,  1873. 


5.  Sprirtfj  with  Governor  or  Fly. 


10,315  Johnson  et  al, 

48.467  Wells    . 
100.9:14  Shiver 
127.189  Sage 


Dec.  23,  1*56. 
.lune  27,  1865. 
.Mar.  16, 1870. 
Jlay  28. 1872. 


6.  Spring  teith  Cone-Pulleys. 


13,66rSinger 
51,012  Buchanan 
70,803  Chapman  et  at. 


Oct.  9, 18.55, 
Nov.  2.  1865, 
Nov.  12, 1867, 


7.  Spring  wound  by  Stirrups. 


141,9%, Chambers 


{Aug.  19, 1873. 


8.  Weight. 


44,909  Tuckerman 
115,864  Johnson 
148,311  iLockwood 


Nov.  1,1864, 
June  13, 1871, 
JIar.  10, 1874. 


9.  Hocking  Motion  or  Weight  of  the 
Operator. 


75.666  Crary 

85..504  Baird 

85,.505!Baird 
104.603  Leybum 
109.473  Whiltemore 
142,8:19  Cochran 


Mar.  17. 1868. 
Jan.  6, 1869, 
Jan.  5.  1869, 
June  21,  1870, 
Nov.  22,  1870, 
Sept.  16, 1873. 


10.  Pendulum. 


77,167!  Carter 


■  Apr.  28,1868. 


11.  Wheel  driven  by  Shot. 


110,667  Jlills 


iJan.    3,  1871. 
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Bole.  A  cast-off  works  in  ronnortion  witli  the  needle. 
Tiie  honi  is  mu  siiiipeii  ii.t  to  iiUow  the  stitcli  to  he 
formed  near  the  shoe  iiromid  the  .sliou.  lilalte's  pa- 
tent, July  ti,  l-S-W.  MeKii.v  Assneiatiou  pattern.  See 
SaOE-sliWINU  Mauui.mj,  riate  LIX. 

BtiUOH'hote  Machines. 

19.  A  single-thread  lil.achine.  The  needle  a  pene- 
trates tile  iiihrie  hai-k  from  the  i'ii;.:e.  The  lumk  c 
passes  over  tlie  edt;e,  takes  the  luoii  of  needle-tlireail, 
draws  it  npovur  tlie  ed^e.aud  tlien  tlie  loop  is  taken 
by  the  liuok  h  and  spread  in  tlie  patli  uf  the  per- 
forating needle  in  its  next  descent.  See  Stitch  33, 
Plate  LVII. 

20.  A  two-thread  machine.  A  hole  is 
cut  in  the  ^cinds  fur  the  button-hole  ;  the 
material  is  lield  inaelanip,  wliicUis  mnved 
under  the  needle,  so  tiiat  the  latter  iiiake> 
a  eir<;uit  of  the  button-hole  a  short  di.^- 
tance  from  the  edge.  The  ueedle  descends 
alternately  through  tlie  luaterial  back 
from  the  edge  and  then  over  the  edge; 
the  loop  formed  by  the  tirst  descent  is  in- 
terlocked by  the  loop  formed  at  the  secoad  descent, 
second  loop  is  secured  by  a  locpcr-thread.  The  Uuiuu 
hole  machiue  of  liostou. 


Miscdlaufous  Pnrts. 
21.  A  winder  for  shuttle-bobbins,  which  are  held  between  the 


Fig.  4857 


Fig  4S36. 


Jiojve  Sewijt^-Mac/iine  (18-IG). 

two  heads  and  rotated  by  the  contact  of  the  friction  wheel  a 
with  some  rotating  portion  of  the  machine.    6  is  an 
emery-wheel  for  sharpening  needles. 

22.  A  knife  attached  to  the  needle-bar  to  cut  ma- 
terial parallel  to  the  seam.  In  other  instances  a  ro- 
tating cutter  is  attached  to  the  cloth-plate. 

23.  A  needle  setter  and  threader,  A  device  for  pla- 
cing the  eye  of  the  needle  at  the  proper  distance  from 
the  end  of  the  needle-bar  and  for  drawing  the  thread 
through  the  eye  of  the  needle. 

24.  The  material  is  raised  and  lowered  in  front  of 
an  ordinary  sewing-needle,  which  is  held  between 
rollers  that  act  to  draw  the  material  on  to  the  point 
of  the  needle  and  olT  at  the  heel  and  on  to  the 
thread. 

Fig.  4856  is  tlie  Howe  sewiiif;- 
macliine, patenteil  in  184t).  Itu.sed 
a  grooved  iinil  r'lirvpil  cye-liointeil  j 
needle",  carrieil  liy  a  vilnntiiig  aim  .fc> 
g,  tlie  needle  being  su]>|ilied  with 
thread  IVoni  a  spool  /".  The  loops 
of  needle-thread  were  loelied  by  a 
thread  ■  carried  liy  a  shuttle  i, 
moved  through  the,  loop  by  means 
of  reeiproeatiiig  driv(;rs.  The  cloth 
was  suspended  in  a  vertical  posi- 


Singer  Sewing  Machine. 

tion,  impaled  on  pins  projecting  fiom  a  baster-plate 
b  moveil  inteniiittingly  under  the  needle  by  means 
of  a  tootlied  wheel.  The  leiigtli  of  the  .seam  ile- 
pended  upon  the  lengtli  of  the  ba.ster-plate,  and  the 
seams  were  necessarily  straiglit.  On  reaching  the 
end  of  the  length,  the  machine  was  stojija'd,  the 
baster-plate  returned  to  its  original  position,  and 
the  cloth  again  attached. 

The  Singer  machine  was  patented  in  ISa'i  and 
sul).se((nent  years.  The  machine  makes  a  lock-stitcli 
liy  means  of  a  straight  eye-]iointed  needle  and  a 
longitudinally  reciprocating  sliuttle.  Tlie  needle- 
bar  derives  its  motion  from  a  pin  on  the  end  of  the 
rotating  horizontal  shaft,  the  jiin  entering  a  heart- 
sha|ied  groove  in  a  block  attached  to  tlie  needle-bar. 
A  bevel-wheel  on  the  main  shaft  engages  a  bevel- 
wheel  on  the  vertical  shaft,  ]iiovi(led  at  its  lower 
end  with  a  crank,  connected  by  link  with  the 
shuttle  driver  or  carrier.  The  four-motion  feeding- 
dog  is  ojierated  thiongh  the  horizontal  lever  actuated 
from  the  vertical  shaft.  The  feed  isatljusted  through 
a  movable  fulcrum,  controlled  by  a  set-screw.  A 
take-up  lever  controls  the  thread  between  the  ten- 
sion device  and  the  eye  of  the  needle. 

The  Weed  machine,  as  improved  by  G.  A.  Fair- 
field, and  made  under  liis  ])atents,  is  shown  in  Fig. 
4858.  It  makes  a  lock-stitch  with  a  straight  eye- 
liointed  needle  and  reciprocating  shuttle.  The 
needle-bar  is  actuated  from  an  eccentric  on  the 
main  shaft  «,  which  is  connectetl  by  means  of  a 
link  with  a  rocking  shaft  b  in  the  goose-neck   or 

overhanging 
rig,4858.  ^         arm  c;  the  oji- 

posite  end  of 
the  rocking 
shaft  b  has  a 
crank  and 
link,  which  is 
connected 


lit!./  *Vi(;,i"-ii;ac/il)l€. 
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Fig.  4859 


Wilson  sewing-machine  (Fig.  4S60)  makes  a  lock- 
stitch by  means  of  a  curved  eye-pointed  needle  car- 
lied  by  a  vibrating  arm  a  jirojecting  from  a  rock- 
shaft  A  connected  by  link  c  and  eccentric  strap  d 
with  an  eccentric  on  the  rotating  hook-shaft  e,  this 
shaft  having  at  its  outer  end  the  hook  /,  provided 
with  a  point  g  (.sec  Fig.  4S61)  adapted  to  enter  the 

loop  of  needle-thread.  As  the  hook  (/  rotates,  it 
^1  ]  asses  into  and  draws  down  the  loop  i  of  ueedle- 

Uircad.  which  is  held 


by  means  of  a  loop- 
'  iieek  h,  while  the 
[mint  of  the  hook  en- 
icrsancw  loopy.  Then 


fig.  4861. 


Wilson  Seicing-Machtne. 

with  the  needle-bar.  The  needle  descends  through 
the  cloth,  rises  sutficiently  to  form  a  loop  to  receive 
the  pointof  the  shuttle,  then  descends  to  slight- 
ly slacken  the  thread,  and  when  tlie  shuttle  has 
pa.s.sed  completely  through  the  loop,  the  needle 
rises  to  coniplete  "the  stitch;  a  vibrating  take-up, 
carried  by  the  needle-bar  and  actuateil  through 
links,  as  shown,  assists  in  tiglitening  the 
stitch.  A  second  eccentric  on  the  m;iiu  shaft 
is  connected  by  means  of  a  link  with  the  shut- 
tle-carrier, and  another  eccentric  on  the  same 
shaft  operates  the  feeding-device. 

The  length  of  the  stitch  is  varied  by  means 
of  the  thumb-nut  d,  shaft  c,  and  slotted  cam ,/". 

The  W.    G.   Wilson    sewing-machine    (Fig. 
485'J)  makes  a  stitch  by  a  vertically  recipro- 
cating .straight  needle  and  a  longitudinally  re- 
ciprocating shuttle.     The    needle   is 
moved  by  tlie  action  of  a  vibrating 
arm  a  pivoted  to  an  upright  ')  rising 
from  the  bed-plate.    The  lower  end  of 
the  bent  arm  is  slotted,  and  receives  a  pin 
projecting  from  a  crank  or  disk  on  a  short 
cross-.shaft  located  directly  under  the  up- 
right b.  The  shuttle-driver  is  connected  by 
link  with  the  disk  orcrank  that  actuates  the 
needle-arm.   The  feed 
is  of  the   usual  firar-  Fig.  48Gii 

motion  class,  aiul  the 
take-up  c  is  a  slotted 
arm  actuated  by  means 
of  a  pin  ]irojecting 
from  the  needle-bar. 

The   Wheeler    and 


n'hteUr  anil  fi'ihon  Hook. 

I  the  old  loop  i  is  cast  off,  the  face  of  the  hook  being 
,  beveled  for  that  purpose,  and  is  then  drawn  upward 


Fig.  4862. 


Fig.  4863. 


WluilcT  and  li'ilson  Sewing-Machine. 


IVhfeler  and  ^Vitson  Xo.  8  Mar/iine. 

by  the  action  of  the  hook  npon  the  loop  through 
•which  it  is  then  passing.  During  the  rotation  of  the 
liook  each  loop  is  jiassed  arounil  a  disk-bobbin  k 
jirovided  with  a  second  thread  and  serving  the  part 
nf  a  .shuttle.  The  four- 
motion  feed  is  the  inven- 
tion of.\. B.Wilson, and 
i-i  actuated  in  this  nia- 
hine  by  means  of  cams 
on  the  hook -shaft  c. 
Figs. 4862,4863, are 
viewsof  the  Wheeler 
audWilson  straight- 
needle  and  revolv- 
ing-hook niacbineas 
improved  liy  House. 
The  machine  reyire- 

sented  is  known  as  

the  No.  8,  being  a     „r  „„^  „-  ,^.„  ^  ,v»r/„„<r. 
size    smaller    than     ^Partial  Ptrspectii-t  7itu>.) 
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Fig.  48&1. 


Wi 


Grover  and  Baker  Seivivg- Machine. 

that  sliown  iiiuler  T.\ilorix(i-maciiine.  The  larger 
figure  shows  the  general  appeiiraiiee  of  the  machine 
when  removed  I'loiii  the  talile  ;  the  siiuiUer  figure  is 
a  iiartiiil  view,  tlie  iiiaeliine  lieiiig  tiiipeil  up  -so  as  to 
show  tile  bubliin-holder,  lioliliiii,  and  liook  in  position. 

In  tlu'  Wlieeh'r  and  Wilson  rmnily  niaehine.  Figs. 
4860,  4801,  thi^  loop  of  one  stiteli  is  drawn  up  through 
the  agency  of  the  rotary  hook  in  e.xpanding  the  looji 
for  the  ne.^ct  stitch.      In  Figs.  48()2,  48U3,  by  the  in- 
troduetion  ot  an  inde]iendent  tnl-c-Uj),   to  liicilitate 
the  action  of  which  a  variable  motion  is  given    to 
the  hook,   each  stitch  is  conipleteil  before   auotlier 
is  begun.     The  .stitch  is  drawn   tight   while 
the  needle  is  out  of  the  goods,  t!ie  device  for 
securing  and  regulating  the  under  tension  act- 
ing only  while  the  take-up  is  drawing  up  the 
stitch. 

The  end  of  the  take-up  lever  is  shown  at  n; 
b  is  the  presser-bar ;  c  the  needle-bar ;  d  is  the 
screw  securing  the  bobbin-holder;  r  the  bar  liy  moving 
which  the  feed  is  regulated  ;  /is  the  upper  tension. 

The  Grover  and  Haker  machine  (shown  at  Fig. 
4864)  makes  the  double-looj)  stitch  (.see  Plate  LVI 1.). 
It  uses  a  curved  eye-pointed  in'edle  and  a  rotary 
reciprocating  curved  thread-cai-rying  looper  </.  The 
needle  is  carrie<l  at  the  upper  end  of  a  D-shapcd 
arm,  slotted  at  its  lower  forward  end,  to  receive 
an  actuating  ^lin  upon  a  di.sk  connected  with  the 
main  shaft.     The  vertical  looper-sliaft  has  a  spiral 


portion    einbrace<l  by  a  slotted   plate 
at  the  end  of  the  D-shaped  arm,  and 
as  the  latter  vibrates  it  acts  upon  the 
-piral  jiortion  of  the  looper-shal't,  and 
uM|iarts  to   it  a  reciprocating    rotary 
motion.    The  feed  is  of  the  usual  four- 
motion  class.     The  threads  are 
contained   on    ordinary   spools, 
and   the    slack    of  the    needle- 
thread  is  controlled  \>y  means 
of  a  spiral  spring. 

The  Flori-nci'  sewing-maeliine 
is  made  under  L.  W.  Langdon's 
patents,   and  is  shown  at  Fig. 
4865.     It  makes  a  lock-stitch  by  means  of  a  curved 
needle  carrieil  by  a  vibrating  arm  or  lever  a,  on  a 
shaft  b,  which  has  a  backward  extension-yoke  c  em- 
rig.  4866. 


Florfiirc  S'  wi 


M'iUcox  and  Gibbs  Sewing-Machine. 

bracing  an  eccentrii'  on  the  main  shaft  d.  The  .shut- 
tle-ilriver  is  actuated  by  the  shaft  d  by  means  of  a 
lild<.  Tlie  lu'cdie  and  shuttle  luive  constant  motion, 
not  having  jicriods  of  rest,  as  in  other  machines. 
The  slack  of  the  .shuttle-thread  during  the  backward 
movement  of  the  shuttle  is  taken  up  by  means  of  a 
vibrating  arm  c.  The  feed  is  of  the  four-motion  class, 
but,  by  means  of  a  grooved  block  /  and  an  adjust- 
able pin  ff,  the  feed-bar  may  be  made  to  move  for- 
ward or  backward,  or  brought  to  a  stand.  When  at  a 
stand  the  needle  and  shuttle  produce  a  knotted 
stit<h. 

The  AVillcox  and  Gibbs  sewing-machine 
(Fig.  486(1)  is  made  under  the  original  patent 
Gibbs  and  the  subseiiuent  patents 
ot  C  H.  AVillcox  and  others. 
The  machine  makes  a  chain- 
stitch,  vi.scs  a  straight  needle 
rricd  by  a  recipi'ocating-bar  a 
I  tuated  by  a  vibiating  lever  h 
( innected  by  link  r  with  an  ec- 
centric (hiilden  iu  the  box)  on 
the  nraiu  shaft.  At  the  for- 
w  ird  end  of  this  shaft  is  a  hook, 
which,  as  it  rotates,  carries  the 
lo  >p  of  needle-thread,  distends 
uul  holds  it  ex]iandcd  while  the 
I  ^d  moves  the  cloth,  and  until 
the  needle  at  the  next  stroke 
dr^cends  through  tlie  loop  so 
held.       Wlicn    the    needle    de- 
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scends  tluoiigh  the  first  loop,  the  point  of  tlie  hook 
is  at^iiiu  in  position  to  cateli  tlie  second  loop,  at 
wliieli  time  tlie  first  loop  is  cast  oil'  and  the  second 
loop  is  drawn  tlironf,'li  it,  the  first  loop  lieing  drawn  np 
against  the  lower  edge  of  the  cloth,  forming  a  chain. 
An  eccentric  on  the  main  shaft,  liacU  of  the  rotat- 
ing-hook,  enters  a  slot  in  the  feeding-ljar  and  gives 
it  the  usual  four  motions.  The  length  of  the  stitch 
is  governed  by  means  of  an  eccentric  lever  c.  A  table 
on  tlie  cloth-plates  gives  tlie  proper  relation  between 
the  sizes  of  thread  and  needle  and  length  of  stitcli. 
At  an  opening  in  tlie  plate  the  numbers  on  the  feed- 
regulating  lever  are  shown.    See  STiTcn-UBGULATOli. 

The  automatic  tension/,  wliicli  lets  off  just  so  mucli  tliread  as 
tfie  stitcli  veiiuires,  at  a  detL*nnin;ite  time,  is  described  and  tiy- 
ured  under  Tensios  The  /iidl-dl/'g  is  a  device  to  keep  a  quan- 
tity of  loo.*e  thread  always  ready  to  he  pulied  through  the 
tension,  so  that  tlie  delivery  of  the  thread  required  shall  be  un- 
iniprded  and  its  (luantity  be  not  affected  by  any  dilatory  un- 
win  liii.^  or  by  the  varying  weight  of  sjiools.  The  .spool  k 
drlivei-.s  the  thread  over  its  end,  and  does  not  revolve.  The 
ivLiLiIar  up  and  down  and  the  variable  backward  and  forward 
niuVL'inents  are  produced  from  a  single  eccentric  by  the  ar- 
r.in^'cments  of  rocker  and  link  ;  the  latter  lieing  ailjustabtc  to  its 
pusition  on  the  rocker  to  make  the  stitch  indicated  through  the 
slot  in  the  cloth-plate  before  referred  to.  The  feed-surface  with 
the  teeth  in  the  cloth-plate  in  advance  of  the  presser-foot  en- 
ables the  machine  to  feed  goods  having  seams  or  other  ineqUJiU- 
ties  without  interfering  with  the  regularity  of  the  stitch.  The 
needles  have  a  slot  to  tit  a  fin  in  the  holder,  so  a;^  to  insure 
their  correct  position,  that  the  hook  may  not  miss  the  loop  A 
screw  collar  closes  the  split  ueedle-holder  upon  the  shank  of  the 
needle. 

The  "Dome.stic"  sewing-machine,  made  under! 
JIack's  patents,  is  shown  in  Fig.  48tj7.  It  makes  a 
lock-stitch  with  a  reciprocating  straight  needle  and 
a  shuttle  supported  at  the  end  of  a  horizontally  vi- 
brating shuttle-lever  a,  forked  at  one  end  to  receive 
the  ball-like  end  of  a  vertical  lever  b  pivoted  to  the 
standard  f,  and  forked  at  its  upper  cud,  so  as  to  em- 
brace a  cam  or  eccentric  on  the  main  horizontal  ro- 

Fig.  4867. 


Fig.  4808 


^^  Domestic  "  S'tfin 


tating  shaft  d,  sniiported  in  be.arings  in  the  over- 
hanging arm  e,  the  shaft  d  having  at  its  outer  end  a 
crank-pin  to  enter  a  curved  slot  in  a  block  attnehed 
to  the  needle-bar,  the  ])in  ami  block  rcei)iroeating 
tlie  needle- bar.  The  feed  is  of  the  four-iuotiou  class, 
deriving  its  motion  from  a  bell-crank/',  actuated  by 
a  horizontal  lever  </,  moved  liy  a  vertically  recipro- 
cating connecting-rod  h,  driven  by  an  eccentric  on 
the  main  shaft  d. 

The  .St.  .lolin  lock-stitch  sewing-machine  (Fig. 
486S)  has  a  straight  vertical  needle,  and  a  shuttle 
recijiroi^atiug  in  a  curved  ]tath.  the  race  being  lined 
with  raw-hide  to  absorb  jar  and  avoid  the  need  of 
oiling.  The  neeiile-bar  is  operated  by  a  crank-disk 
d  on  the  main  shaft  s,  making  but  two  ri'giilar  mo- 
tions. The  shuttle-driving  lever  r  is  moved  by  a 
pivoted  ai-m  I,  operated  by  a  crank-wrist  c,  'which 


St.  John  Sctving-Macliine. 

moves  in  a  fork  /  at  the  head  of  lever  I.  The  feed- 
bar  X  is  given  its  various  moveiueuts  by  a  lever  v 
attached  liy  an  arm  t  to  the  shuttle- 
driver »-,  and  without  the  intervention 
of  cam,  eccentric,  or  spring. 

Tlie  machine  may  be  run  in  either 
direction  indifferently  without  break- 
ing tliread,  loss  or  change  of  stitch, 
or  interference  with  the  direction  of 
feed. 

The  pivoted  take-up  lever  u  is  independent 

of  the   needle-bar  t;,  and   is   attached  to  a 

gravitating  pin  resting  on  a  cam-collar  e  on 

the  main  shaft.     The  collar  c  has  a  recess  in 

it,  by  means  of  which,  when  the  machine  is 

run  backward,  the  collar  is  given  a  i-est  till 

the  proper  time  for  operating  the  pin  and  t'lke-up,  so  that  the 

stitch  is  tightened  and  the  slack  taken  up  at  the  proper  time, 

whichever   way  the 

Fig.  4869. 


niay 


be 


machine 
run. 

The  shuttle  is  a 
cylindi*ical  case,  the 
bobbin  being  shut 
in  by  a  round  hinged 
cap  at  its  base.  The 
tension  on  the  shut- 
tle is  obtained  by 
winding  it  around 
projecting  pins  and 
confining  it  by  a 
spring-latch.  The 
only  t  h  rea  ding 
through  holes  is  at 
the  eye  of  the  needle. 

The  bobbin  can  be  d. 
wound  without  oper- 
ating the  needle  or 
disturbing  the  upper 
thread  or  the  work.    ^ 

Fig.4SC0isthe|; 
Singer      button-  t 
hole   sewing-ma-  sgs^a 
chine,  which  has  j. 
a    pattern  -  ]ilatc 
moving  above  the 


Button-Hole  Machine, 
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cloth,  and  liaving  two  kinds  of  motions,  so  as  to  pre- 
sent the  cloth  to  the  m-edh*  in  the  proper  manner. 
The  needle  has  also  two  jjroper  motions :  one,  the 
H3ual  up  and  down  motions,  to  ]>enetrate  tlie  cloth, 
carrying  the  upper  thrt-ad  and  interlocking,'  it  witli 
the  lower  one  ;  tlie  otln-r  motion  is  a  horizontal  one 
of  the  neeille-holder  and  needle,  so  that  t!ie  latter 
makes  alternately  a  stiteh  in  the  eloth  at  a  regu- 
lated distance  from  ilie  edge  of  the  hutton-hole,  and 
then  comt'S  down  alongside  tlie  edge  of  the  eloth, 
so  as  to  form  a  hinding  therefor.  A  gimp  or  cord 
is  stitched  in  at  tlie  same  time  upon  the  edge  of  the 
button-hole,  so  as  to  strcngtlnMi  it.  The  stiteh  gives  a 
purl  on  the  edge  of  the  hutton-hole,  like  hand-work. 

The  cloth-plate  a,  as  has  been  said,  lias  two  motions  :  one  for 
the  straight  sijoj*  of  the  button-hole,  and  the  other  for  the 
rounde-J  pirt.  These  motions  are  automatic.  The  cloth,  being 
clamped  to  the  plate  a,  is  so  mljusted  beneath  that  the  needle  is 
just  above  c  (see  diagram) ;  tlie  machine  being  put  in  motion,  a 
etud  untler  the  plate  n  follows  along  the  groove  b,  until  the 
rounding  portion  '/  of  tlie  button-hole  is  reached.  The  plate  a 
then  autoinatic^illy  niaken  one  half  of  a  revoluion,  the  i^ngraving 
showing  it  when  about  onn  quartc-r  of  its  hatf-revolutioa  (45'} 
is  accomplished.  When  ISO'  hive  been  described,  the  plate  re- 
sumes iU  rectilinear  motion,  sewing  the  other  straight  portion, 
up  to  the  letter  d  in  the  diagnim. 

If  required  to  name  the  turei-  subjects  of  invention  on  which 
the  most  extraordinary  versati'.i'y  of  invention  has  been  ex- 
pended, the  answer  should  b-  without  hesi'a'ion,  "'the  sewing- 
machinf,  rffif>in^-mackinr^  and  hrfudt-loadhig  fire-arm  Each 
of  the-«e  his  thous:mds  of  patents,  nnd,  while  each  of  them  is 
the  growth  of  the  last  41)  years,  it  is  only  during  the  last  25  years 
that  they  have  filled  any  notable  place  in  the  world.  It  wiis 
then  only  by  a  combina;ion  of  talents  that  either  of  these  three 
important  inventions  w;m  cnabk-d  to  achieve  any  remarkable 
success.  The  sewing-mac'iine  previous  to  IS-jl,  made  without 
the  admirable  division  of  labor  which  is  a  feature  in  all  well- 
conducted  ftctories,  wjis  hard  to  make,  and  comparatively  hard 
to  run.  The  .system  ofasxi'mblins^  —  first  introduced  in  the  ar- 
tillery service  of  France  by  General  Gribeauval  in  17i55,  and 
brought  to  proximate  perfection  by  Colonel  Colt  in  the  manu- 
facture of  his  revolver  at  IIj,rtford,  Connecticut  —  has  econo- 
mized material  and  time,  and  improved  the  ((Uality  as  well  as 
cheapened  the  product.  There  is  to-d  ly,  and  in  fict  has  been 
for  some  years,  more  actual  invention  in  the  special  machines 
for  making  sewing-machines  tlian  in  the  machines  themselves. 
The  clTcct  of  this  will  be.  w!icn  the  adventitious  aids  ol  exclu- 
sive patents  shall  terminate,  to  give  the  larger  and  better 
equipped  concerns  a  great  advantage  over  smiller  competitors. 

What  is  true  of  one  of  the  clas-jes  of  invention  named  is  true 
of  the  others,  as  well  as  of  .•Jome  no'  mentioned,  —  the  American 
watch,  for  instance.     The  assemh'ins;  system  —  that  is,  making 


is  the  only  system  of  order.  How  el.se  should  the  Providence 
Tool  Com'iKiny  execute  their  order  for  tjilO.iHX)  rifles  for  the 
Turkish  government  ?  How  otherwise  could  tijf  *•  Champion  " 
Harvesting-Machine  Companies  of  .Springfield,  Ohio,  turn  out 
an  e<iuipped  machine  every  four  minutes  each  working  day  of 
ten  hours  ?  Or,  to  draw  the  illustration  from  the  subjt-ct  in 
hand,  how  by  any  other  than  the  nicest  arrangement  of  detail 
can  tlie  Sing-r  Sevving-Machine  Company  make  fi, 000  machines 
per  week  in  their  works  at  Elizabethport,  New  Jersey  ? 

2.  The  sewing-maehine  for  leather  is  .simihir  to  the 
ordinary  straiglit-n^edle  machine,  but  is  stronger.  In 
machines  for  sfwing  with  wax  a  lamp  warms  the  wax 
and  thread.  See  also  SlloE-SEWiN'G  JIaciuxe,  and 
Plate  LX. 

The  cylinder  sewing-machine  has  a  cylindrical 
work-holder  for  sewing  seams  on  sleeves,  tronsei-s, 
water-hose,  hoot-legs,  leathern  buckets,  and  other 
tubular  w<n-k. 

3.  The  sewing-machine  for  books  usually  lias  a 
thread  or  set  of  threads,  but  Heyl's  machine  uses 
wire  staples,  which  are  clinched  behind  a  hack  band. 

The  following  patents  on  book-sewing  machines  may  be  con- 
sulted :  — 


Name.  Date. 

Palmer March       19,  1K72 


Palmer tVbruary  11 ,  1K73 

Thompson. -Mav  5, 1^74 

Parkhurst...Iune  2.  1874 

Van  Alstine.Auirust       S,  ls74 

Averell December  22.  1.S74 

lfi(59  ^Armstrong  .August        8.  1^75 

1 .  1.S70  •Goddu Oc  tober     1 1 ,  1 S75 

1875 


Name.  Date. 

Tanner September  9, 18')2 

Lincoln October    .SO,  ISfVl 

Sims Januarv    Ifi,  18(;7 

Smvth February  25. 1SG8 

IIoibrook....Iune         2.3, 18(iS 
Holbrook  . .  .February  2;J,  ISfiii 

Smyth .lune 

Howe March 

Hall J  uly  12.  1870  *IIeyl 

*  Use  wire  staples. 

See  also  STATiBiNG-M.vcniNES,  No.  114^86,  Glass,  May  2, 1871  j 
No.  Ilij,7.j7,  Ki-yuolds,  July  4, 1871. 

Sew'iug-ma-chine'  At-tach'ment.  The  term 
is  held  to  include  tlinse  devices  which  are  attached 
to  a  machine  to  enable  it  to  do  some  special  duty 
other  than  plain  sewing.  See  *' Sewing-machine  At- 
tacliments,"  G.  W.  Gregory,  Boston,  Mass. 

They  are  enumerated  in  the  following  list,  and  some  of  the 
principal  ones  are  shown  in  Figs.  4870-4877,  which  show  ^V. 
G.  Wilson's  attachments.  It  may  be  mentioned  that  the  cuts 
are  illustrative  of  the  work,  and  but  little  variation  is  shown  in 
the  mode  of  attaching  to  the  machine.  There  are,  however, 
many  modes  of  attaching  the  devices:  to  the  table,  to  the  head 
of  tlie  machine,  making  it  a  part  of  the  pre?ser-foot.  attaching 


the  component  parts  of  an  ariclc  in  distinct  pieces  to  pattern^  I  it  to  the  needle-bar,  etc.     See  the  articles  in  the  following  list 
so  as  to  be  interchangeable,  and  tlieu  putting  them  together —  1  under  their  respective  heads  in  the  body  of  the  work:  — 


Basting-machine. 
Binder  (Fig.  4371). 
Bobbin. 
Bobbin- winder. 
Braider  (Fig.  4873). 
Button-hole  marker. 
Cloth-pla'e. 
Corder  (Fig.  4872). 


Crcaser. 

Einbroi  Icrer. 

Einbrniili'ring-macli^ne. 

Fecilcr  (see  page  2122). 

Feller. 

Gage  (see  page  2122). 

Gatherer  (Fig.  4877). 

Guide. 


Hcmming-guide. 

Honimer  (Fig-  4870). 

Marlvcr. 

Needle. 

Needle-setter. 

Needle-sharpener. 

Needle-threader. 

Plaiter  (Fig.  4876). 


Pre=scr-foot. 
Qnilter  (Ficr.  4S74). 
Ruffler  (Fig.  4877). 
Sewing-machine  gage. 
Sewing-maehine  needle. 
Shuttle. 
Spool -holder. 
Stitch. 
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Stitching-machine. 
Thread-cutter. 
Threader. 
Thread-guide. 
Thread-waxer. 
Tucker  (Fig.  4876). 
Tuck-marker  (Fig.  4875). 
AVaxer. 

Fig.  4871. 


Fig.  4870  shows  a  set  of  htmrnrra 
n  ft  r,  ;ind  a  bindtr  d.  They  are  of 
iliiTurent  sizes  for  different  width  of 
hems,  and  are  held  in  place  by  an  ad- 
justable clamp,  which  is  secured  by 
a  set-screw  to  the  cloth-plate.  See 
also  Fig  2497. 

Fig.  4S71  is  an  adjustable  hinder^ 
s'lowing  the  binding-strip  as  being 
lipped  over  the  edge  and  stitched  to 
the  cloth.     See  also  Fig.  084. 

Tlie  /i'//er  is  but  a  form  of  hcmmer 
i  I  \vhich  two  pieces  pn-viously  sewn 

-iflier  are  hemmed  dowu  on  each 

■  ILT. 

Fig.  4872  is  a  rorder,  in  which  the 
cord  on  a  spool  is  led  by  a  tongue  be- 
tween tlie  two  thicknesses  of  cloth, 
and  thence  into  an  oiKMiing  parulh  1 
with  the  seam  and  under  a  groovr  in 
the  prcsser-foot,  where  it  is  s;it<ln.l 
in  place,  a  little  to  the  right  of  tin/ 
needle. 

Fig.  4873  is  a  braider.     The  braid 
is  led  from  a  spool  through  a  guide  in 
the  presser-foot.  and  is  stitched  by  the  neclle  in  any  pattern  according  to  (he  movement  of  the  goods  beneath  it.*  See  also  Fig 
The  embroiderer  generally  employs  two  threads,  and  is  an  elaborate  form  of  braider. 
Fig.  4874  is  a  quHtfr.    The  spaces  between  the  seams  are  regulated  by  the  guide,  which  is  adjustable  to  any  width. 


Hemmers  and  Binder. 


Adjustable  Binder. 
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Fig.  4875  is  a  tuck-tnarker.  To 
make  a  tml<  of  any  given  width, 
8et  the  ^ane  at  the  wiitth  desired, 
and  thcniaiktr  twice  the  distance 
on  tlie  other  side  of  the  needle. 
To  leave  a  space  between  the 
tuclvs,  move  the  marlier  still 
farther,  the  gage  remaining  a.<;  be- 
fore. The  needle-bar  depresses 
the  spring  arm,  which,  coming  in 
contjiet  with  the  creaser,  forces  it 
down  upon  the  fibric,  which  is 
r.iised  in  a  ridge  by  the  lip  be- 
neath    See  also  TucK-M.4RKEit 

Fig.  4876  is  a  ptailer  or  liirl.r>  , 
The  i^asf  is  seta  proper  distam  i- 
from  the  needle,  and  the  a^lju^t. 
menta  made  similar  to  the  tncL- 
marker.  The  cloth  is  folded  luid 
passed  under  the  upper  arm  an. I 
stiu-hcd  ;  completed  pliiit.s  an 
passed  to  the  left  over  the  cloth. 
See  also  Fig.  3779. 

Fig.  4877  is  a  gadterer  or  ruffi^r. 
The  engraving  shows  a  ruffle 
being  sewn  on  to  a  strip  of  cloth. 
The  gathering-blade  receives  its 
motion  from  the  elbow-lever  at- 
tached to  the  needle  bar,  and  the 
leng'h  of  movement  of  the  blade 
is  ivgulated  by  a  set-screw.  One 
edge  of  the  cloth  is  pushed  into 
a  tuck  at  each  motion,  and  is 
stirehed  down  by  the  needle,  leav- 
ing the  other  edge  full.  The  gath- 
ering may  be  done  in  the  middle 
iif  the  strip,  leaving  both  edges 
-       2202,  44'J3. 


Fig  4873. 


Quilter. 


4876. 


P*aiUr  or  Tucker. 


full.     See  also  Fi: 

Se  Wing-ma- chine' 
Cast'er.  Scwiiig-macliine 
(  asters  are  so  nnule  as  to  be 
lir.insht  into  use  when  the 
iiinehine  is  to  be  rolleil  ovei' 
tlie  floor,  anil  thrown  out  of 
use  to  give  the  machine 
steadiness  when  working. 

In  Fig.  4878,  the  casters  have 
verticjil  movement,  and  are  oper- 
ated by  levers  actuated  by  cams 
on  the  treadle  rock-shaft  when  the 
said  shaft,  is  riised  by  the  hand- 
lever.  Thecastersmay  be  depressed 
in  relation  to  the  machine,  so  as  to 
support  it  when  it  is  to  be  moved. 

In  Fig.  4879,  caster-wheels  at- 
tached to  supports  pii.s,sing  through 
fixed  guides  attached  to  the  legs  of 
the  frame  are  raised  by  cams  oper- 
ated by  levers  and  connecting 
links  to' raise  the  frame  from  the 
Ilnur.     See  also  list,  page  2115. 

SeTJv'ing-ma-chine' 
Peed.  The  deviee  or  de- 
viees  for  moving  the  cloth  . 
or  other  niateiial  intermit-  1 
tiiiLjlv  forward  or  past  tlie  t 
needle.  They  may  be  siibdi-  [\ 
viiled  as  follows,  namely:  — 

Clnmp.    Two  parallel  bars  or 

Fig.  4878. 


-s 


jaws,  ma- 
terial con- 
fined   be- 
tween them,  and  moved  by  pawl  or  pinion  engaging  teeth 

or  clamp.     See  patent  to  tireenough,  February  21,  1842 

(Fii.  4S4S1.  ■  „  .         ,   . 

Ba^tfr,  or  Pin-Plate.  A  flat,  horizontally  moving  plate, 

with  sharp  pins  projecting  from  one  edge.  Mati'rial  crowd- 
ed on  these  pins  and  carried  by  plate.  See  patent  to  Howe, 

September  II),  184S.     In  Fig.  4880,  Jl  shows  this  feed  :  the 

needle  a  vibrates  in  a  vertical  plane,  carrying  the  upper 

thread  e  :  '/is  one  of  the  points  projecting  from  the  edge 

of  the  baster-pla'e,  whii'h  traverses  horizontally  across  the 

path  of  the  needle,  and  carries  the  cloth  h,  which  is  sus- 

peniled  from  the  row  of  points  <l,  one  only  of  which  is 

shown  bv  this  side  elev.ation.    n  is  the  shuttle-mover.   In 

both  these  cases  a  seam  longer  than  the  clamp  or  plate 

cannot  be  sewn  without  stopping  the  machine  and  lead- 

iusting  the  champ  or  plate  and  cloth.  ^.^ .-,  ^ 

Pin-whret  or  Bill.    .\  ring,  disk,  or  endless  belt   moved  „.„,.,., 

interiilttingiy  forward  in  one  direction,  and  provided  CasUr for  bno.ng-'-'iaciu.u- 
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with  pina  to  enter  and  move  the  miiterial  for  a  seuin  of  any  de- 
sired length  without  stopping.  The  rolatiug-pin  Kurfiice  may 
move  horizontally  about  u  vertical  axis  and  c!ustaiu  and  move 
material,  ad  iu  patent  to  Ulod^ett  and  Lerovv  {B),  October  2, 
184^,  or  may  uiovt;  about  u  hori/ontal  axis  and  carry  the  ma- 
terial over  a  horizontJil  cloth->u]ipurting  .surface,  a»  in  patent  to 
Baclu-'lder  (C),  May  8,  ItSiiJ.  U  hen  pius  are  used  it  Is  ditJicult 
to^evv  other  than  a  straight  seaui. 

Wkeel-jLtd.  A  wheel  with  periphery  roughened  or  serrated, 
projecting  through  a  slot  iu  a  cioth-supportuig  surface,  aud  eu- 
gagiug  aud  moviug  the  material.     See  iSiuger,  August  12,  1851. 


Fig.  4880. 


win^-Machine  Feed, 


Tn  D  the  rnn;;h-.«urfieed  wheel  is  shown  at  h.  The  material 
Is  pinrhel  bcfweon  the  wheel  and  the  presser-foot  (*),  and  ad- 
vance 1  by  an  intermittent  motion  in  the  intervals  of  the  down- 
ward strokes  of  the  needle. 

Nf-edle,  nr  AwL  A  reciproeatinp:  needle  or  awl.  Tihrntori  when 
in  the  materiil  {see  patent  to  .lohnson,  March  7,1%4).  or  moved 
horizontillv  tlirough  a  hnrizontTil  mnveniont  of  the  Work  or 
head  in  which  the  neeille  or  nwl  rcciprneates.  See  patent  to 
Town^end,  April  fi,  lS(i2,  or  McLean,  18GD,  shown  at  E,  in  which 
the  needlc-hfir  a  is  oscillated. 

Ttvo-mn'innfft.  A  horizontally  reciprocating  rouch-surficed 
do'^  or  plato  a  cnjiagGS  the  material  at  all  timers,  carries  it  in- 
tennittinjly  to  the  needle,  an<l  while  the  needle  is  in  the  ma- 
tt^-ri  il  nmve^i  back  to  take  a  new  stroke.  See  Wilson,  November 
12,  lS-,0.  shown  at  F. 

Four-molioiud.     A  rough-surfaced  dog  or  plate  a,  so  moved 


as  to  rise  against  the  material,  move  horizontally,  fall  from  the 
material,  aud  uiove  back  to  its  original  poitiou.  See  Wilson, 
Juue  16,  1862.     See    Cr,  Fig.  4881.     Commouly   used  iu  most 

Fig.  4881. 


Seivlns-Machine  Feed. 

sewing-machines.  H  is  a  modification  of  this,  in  which  the 
path  of  motion  is  elliptical  instead  of  quadrangular. 

Tlirtnd.  A  phite  or  arm  pressing  iigainst  the  thread  next  to 
and  moving  the  material  forward.  See  patent  to  Stcdmau,  No- 
vember 27.  1865. 

Upper  feed.  A  feeding  device  located  above  the  cloth-sup- 
porting surface  and  engaging  upper  side  of  material.  See  patent 
(o  Wickersham,  April  19, 1863. 

Each  of  the  above  has  numerous  minor  subdivisions  of  de- 
tail, but  the  number  of  kinds  of  feed  in  actual  use  is  quite 
limited. 

Se-w'ing-ma-chine'  Gage.  A  device  for  direct- 
iii<,'  tlie  goods  to  the  needle,  parallid  with  the  edge 
of  a  selvage  or  edge,  or  with  a  j)revious  hem,  etc. 

a  is  an  edge- 
gage     attached  ^'S-  4882. 

to  the  presser- 
foot  and  adjust-  \ 
able  latcially. 

h  is  attached 
to     the     cloth- 
plateinadvance 
of  the   needle 
liole. 

c  i.s  a  device 
to  enter  a  seam 
to  insurp  tliu 
jinrallelism  of  a 
sci-ond  seam. 

S  eTv'inp:- 

m  a  -  C  h  i  11  e  '  Svwing-Muchine  G«, 
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Hook.  A  rotating  or  reciprocating  device  beneath 
the  table  of  a  sewing-machine,  to  catch  the  neeJIe- 
threail  ami  open  it  while  tlie  succeeiling  stitch  is 
made  through  the  loop  thus  ati'orded.  Or,  which 
loops  the  needle-thread  while  the  bobbin  or  shuttle 
containing  the  lower  thread  is  passed  through  said 
loop.  It  is  known  as  the  JVIicchr  and  jyHsoii  hook. 
See  Fig.  15,  Plate  LVI.,  and  also  Figs.  4861,  i862. 

Sevy'mg-ma-chine'  Mo'tor.     A  spring  or  en- 
gine attached  to  a  sewing-machine  as  a  driver.     The 
example  shows  the  application  of  a  coil-spring  as  the 
moving  power  for  ordinary  domestic  use.    A  friction- 
Fig.  4883. 


I^ 


Spring  Motor  for  Sewing-Machine. 


roller  and  a  brake,  j^overned  by  ^  foot-lever,  are  em- 
ployed to  adapt  the  motion  of  the  machine  to  the 
work.     See  YAUiABLE-srEEn  Pulley. 

There  are  many  other  modes,  besides  the  one  nsual 
in  factories,  whicli  consists  of  band  connection  with 
the  usual  shafting  driven  by  an  engine.  See  list, 
page  *2115.     See  WATEr.-MuTi>R. 

The  electro-magnetic  automotor  of  M.  Cazal  may 
be  hidden  under  a  footstool.  Four  of  Bunsen's  ele- 
ments are  sufficient  for  driving  an  ordinary  sewing- 
machine  at  a  stated  cost  of  sixteen  cents  per  day. 

The  apparatus  itself  has  an  iron  pulley  with  aa  externally 
toothed  rim,  which  revolves  freely  within  a  metallic  ring, 
toothed  similarly  to  the  pulley,  but  on  it*  internal  surface,  so 
that  the  points  of  the  teeth  of  the  pulley  face  and  approximate 
to  those  of  the  outer  circle.  An  insulated  wire  runs  over  the 
pulley,  which  thus  becomes  a  magnet  whenever  an  electrical 
current  is  run  through  it,  and  ceases  to  be  so  from  the  very 
instant  that  the  current  is  interrupted. 

While  the  current  from  the  battery  is  active,  each  of  the  teeth 
of  the  pulley  attracts  its  opposite  on  the  rim  ;  and  if  the  current 
■were  to  remain  constant,  each  of  these  would  remain  in  situ, 
and  no  motion  would  be  imparted  to  the  wheel ;  to  avoid  this, 
a  comniutitor,  which  is  set  in  motion  by  the  motor  itself,  regu- 
lates the  passage  of  the  electrical  current  through  the  wire  and 
renders  it  intermittent  As  soon  as  the  apexes  of  the  teeth 
have  placed  themselves  into  opposition,  the  current  ceases  and 
the  teeth  on  the  pulley  proceed  onward,  when  a  fresh  current 
forces  them  into  a  second  opposition  with  the  next  set  on  the 
rim,  and  so  on  indefinitely,  producing  a  very  satisfactory  rotary 
motion.  The  power  being  symmetrically  disposed  around  the 
axis  and  in  each  tooth,  there'  i^  but  little  friction  on  the  bear- 
ing? anrl  no  noise  produced-  The  speed  can  be  varied  at  will, 
and  pressure  on  a  knob  or  button  causes  instant  stoppage. 

Sew'iug-ma-chine'  Nee'dle.  These  are  straight 
or  curved,  and  witli  an  eye  near  the  point.  The 
straight  needle  is  upon  a  bar  whieh  reciprocates  in 
a  straight  path  ;  the  curved  needle  is  upon  an  arm 
which  o.scilhites  on  an  a.Kis.  (See  Sewing-maciiink.) 
In  one  machine  for  making  sewing-machine  needles, 
the  blank  is  grasped  by  one  of  a  series  of  jaws  and 
presented  progressively  to  a  cutter,  a  grooving  tool, 


a  similar  tool  to  groove  the  opposite  side,  a  punch, 
and  a  polishing-wheel.  The  jaws  are  upon  sliding 
stocks,  which  are  moved  radially  by  a  cam-groove, 
to  cause  the  necessary  rotation  in  the  presentation 
of  the  blank  to  the  tools. 

In  the  usualraethod  the  blanks,  in  length  from  li  to2  inches, 
are  (1)  cut  from  a  coil  of  wire,  and  (2)  a  groove  is  simultane- 
ously made  ou  each  side  for  the  reception  of  the  thread.  Suc- 
cessive opemtors  perfect  the  needle. 

The  first  cuts  out  the  eye  with  a  punch  operated  by  a  treadle; 
the  second  straightens  the  blanks  by  tapping  them  on  a  steel 
block  with  aniailet ;  the  third  takes  a  dozen  or  so  between  the 
thumb  and  forefinger,  and  rounds  them  by  a  twirling  motion 
while  held  agaiust  a  rapidly  moving  emery  belt ;  the  fourth 
points  them  upon  an  em- 
ery wheel  by  a  very  similar 
manipulation  ;  a  fifth  pol- 
ishes out  the  grooves, 
using  two  rapidly  rotating 
brushes,  one  of  brass  wire 
and  the  other  of  bristles  ; 
a  sixth  stamps  the  sizeor 
number  on  each  needle. 

A  number  are  then 
placed  in  a  muttie,  the 
muffle  in  a  furnace,  and 
when  heated  to  a  cherry 
lid,  the  needles  are 
J  emptied  into  a  vessel  of 
'  whale-oil.  This  renders 
them  extremely  brittle; 
they  are  tempered  by 
placing  them  on  a  heated 
copper  plate  and  keeping 
them  in  continual  motion 
until  they  turn  to  a  light 
Btraw- color,  when  they 
are  permitted  to  cool. 

Tlie  revolving  brushes 
are  again  used  to  remove 
the  srale  and  impart  a 
final  polish.  The  eyes 
are  then  polished  by  draw- 
ing rapidly  backward  and 
forward  over  threads 
charged  with  polishing 
paste;  in  theca.ee  of  straight  needles,  they  are  now  ready  for 
packing,  after  being  stniightened  by  a  few  blows  of  the  ham- 
mer, but  tho.'^e  for  the  Wheeler  and  Wil.-^on,  Grover  and  Baker, 
and  other  machines  requiring  curved  needles,  are  bent  to  a 
curve  of  i^even  inches'  radius  before  being  packed. 

Sew'ing-ma-chine'  Stitch.    See  the  following, 
represented  in  Plate  LVII. 

Single  Thread. 

1.  The  ordinary  runntng-stitch  used  in  basting. 

2.  The  back  stitch. 

3.  The  fast  stitch. 

4.  C/ia'in-stitch. 

5-  CoiledAoop  chain-stitcb. 

6.  Knit[ed-]oop  chain-stitch. 

7.  KnoiledAoop  chain-stitch. 

8.  Loop  enchained  by  second  alternat*  stitch. 

9.  Each  loop  locks  and  enchains  alternate  loops. 

10.  Staple  stitch  for  waxed  threads. 

Two  Threads. 

11.  Dovblf-need/e  rhaSD-stitch. 

12.  Double-thrrad  chain  ;  stitch  two  threads,  one  needle. 

13.  Double-looped  stitch,     Grover  and  Baker. 

14.  Chain  with  interlocking  thread. 
1.5.  Under-thread  through  its  own  loop. 

16.  Two  needles  penetrate  fabric  from  opposite  sides. 

17.  Two  needles  working  from  the  same  side  of  the  fabric. 

15.  Doublv  interlocking  loop 

19.  Locjt-stitch.  SingL-r,  Wheeler  and  Wilson,  Weed,  WiL 
son,  Howe.  Lomestic,  Florence. 

20.  Coil  in  needle-thread. 

21.  Double  coil  in  needle- thread. 

22.  Coil  in  shuttle-thread. 

23.  Double  coil  in  shuttle-thread. 

24.  Knot-stitch  ;  every  stitch  knotted. 

25.  Knot-sEitch  ;  every  other  stitch  knotted. 

26.  Knot-stitch  (difR'fent  knot). 

27-  Shuttle-thread  drawn  up  to  form  embroidery. 

28.  Wire-lock  ;  thread  locked  by  wire. 

Three  Threads. 

29.  Two  shuttles,  each  loeking  alternate  loops. 

30.  Double  loop  with  interlocking  third  thread. 

31.  Two  shutfle-chteaas  locking  e.ach  loop. 

32.  Two  shuttle-threads  intertwining  and  locking  each  loop. 
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Button-hole  Stitchfs. 

33.  Single  thread.  Loop  of  neetUf-thread  drawn  up  over  the 
edge  aud  lucked  by  needle  at  its  next  descent. 

34.  Two  threads.  Bi-jhts  of  nccdle-thi-ead,  above  and  below, 
extend  to  the  edjje  of  the  fabric,  aud  are  locked  by  shuttle- 
thread. 

35.  Two  threads.  Needle  peoetrntos  hack  from  edge,  its  loop 
passed  to,  and  interlocked  by,  the  needle  at  its  next  descent 
over  the  edge,  aud  this  second  needle-loop  locked  by  shuttle- 
thread. 

3»J.  Shuttle-thread  drawn  up  over  the  edge  of  the  fabric  to 
the  line  of  the  needle-thread 

37.  Needle-loop  througli  .the  fabric  locked  by  needle-loop 
over  the  edge,  mid  second  loop  locked  by  second  thread. 

3S.  Two  threads.     Eilge  of  fabric  covered  by  shuttle-thread. 

3it.  Third  thread  laid  under  the  stitch  at  the  edge  of  the 
fabric. 

Fancy  Stitcftrs. 

40  to  47.  Various  of  above-described  stitches  made  zigzag. 

4S  to  52.  Singte-factd  or  Mr  aw -braid ^  zigzag,  or  herring-bone 
Btitehes. 

oS  to  62    Single-faced  or  straw-braid  stitches, 

63  to  t37.   Embroidering  stitches. 

6S.    Saddler's  stitch 

For  the  above  selection  of  illustrations  of  stitches  and  the 
systematic  description,  the  writer  is  indebted  to  Mr.  G.  W. 
Gregory ,  of  Boston. 

The  sampler  stitch  is  a  hand  stitch  used  in  berlin  work  on 
canviis  or  jierforated  paper  One  stitch  crosses  the  other  at 
riglit  aTigles.  funning  a  small  cross. 

Sew'iug-press.  The  frame  with  -stietolied  ver- 
tical cords,  iigaiiist  which  the  backs  oi"  tlie  folded 
sheets  of  a  book  are  consecutively  laid  and  sewed. 

Three  or  more  groove.s  are  sawed  into  the  back  of  the  pile  of 
sheets,  so  that  they  shall  fit  to  the  same  number  of  cords  in  the 
frame.  The  sewer  takes  a  sheet,  fits  the  gruove-i  to  the  cords, 
and  half  opens  the  folded  sheet  in  the  middle.     A  stout  thread, 
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Sewing-Press. 

its  eni  first  firmly  fastened,  is  passed  by  means  of  a  needle  over 
the  first  cord,  then  along  the  inside  of  tlie  fold  of  the  sheet  to 
the  second  cord,  over  that  aud  aUitig  the  fold  to  the  next, 
where  it  is  secured  by  ji  kitch  ;  then  another  sheet  is  laid  on, 
and  the  same  operation  is  repeated  in  reverse  order  until  a  pile 
of  sheets  as  high  as  the  sewer  can  conveniently  reach  has  thus 
been  sewed  to  the  cords.  Such  a  pile  will  probably  contixiu  a 
dozen  volumes.  The  cords  are  long  enough  to  allow  an  inch  or 
two  at  each  end,  when  the  volumes  are  separated  ;  these  serve 
to  fiisten  the  sheets  into  the  covers.  The  sheets  thus  sewed 
together  are  now  ready  to  receive  their  covers. 

Sew'ing-ta'ble.    A  table   or  lienoh   at  wliich 
signatures  of  books 
Fig  4885.  ■   are   sewed   to    tlie 

cords  or  bands  by 
which  they  are  fas- 
tened together,  and 
also  secured  in  the 
cover.  Sewing- 
prcxs. 

In  the  example, 
the  beneli  is  verti- 
cally adjustable  on 
the  supiiorting  ta- 
ble, so  as  to  be 
lowered  by  a  screw 
as  the  pile  of  sheets 
rises ;  this  niain- 
U-Table.  tains  the  top  of  the 

latter  at  a  conven- 
ient hi^'ht  for  sewing. 

Sex'tant    a.  Au  instrument  for  measuring  an- 
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gles  ;  it  rpsemble-s  a  quadrant,  but  has  an  arc  of 
t)0^  Arabian  astronomers  are  said  to  have  had  a 
sextant  of  59  feet  9  inches  radius,  about  A.  d.  995. 

One  of  tliis  kind  was  used  by  Tycho  Bralie  at  liis 
ob.scrvatory  in  tlie  i.sland  of  lluen,  a.  d.  1550.  These 
weie  supjiurted  vertically  by  a  wall  or  jtillar,  were 
not  reflecting  instrument.s,  and  consequently  were 
only  capable  of  measuring  angles  u]>  to  tjO". 

b.  The  retiocting  sextant  is  particularly  useful  on 
shipboard,  being  conveniently  held  in  the  liand,  and 
equally  well  julapted  for  measuring  the  altitudes  of 
celestial  olijccts  in  order  to  obtain  the  latitude  and 
local  time,  or  for  lunar  observations  ;  that  is,  meas- 
uring tlie  angular  distance  between  the  moon  and 
tin;  sun,  or  between  the  moon  and  a  fixed  star  or 
])lanet,  for  the  purpose  of  ascertaining  the  longitude. 
It  is  an  improved  form  of  the  quadrant  of  reMection, 
invented  by  Newton  in  1699  (see  Qtaduant),  and 
is  capable  of  measuring  angles  of  120"  or  more.  It 
consists  of  a  frame,  generally  of  metal,  but  sometimes 
of  ebony,  stiHenecl  by  cross -braces,  and  having  an 
arc  embracing  about  t>5^  of  a  circle.  This  is  divided 
into  double  the  number  of  degrees  actually  embraced 
between  the  two  extreme  graduations  of  the  arc,  as 
the  fixed  and  movable  glasses,  owing  to  the  double 
rellection,  only  form  with  each  other  an  angle  equal 
to  half  the  angular  distance  between  the  two  objects 
observed,  one  of  which  is  seen  directly  and  the  other 
by  rellection  from  the  index-glass. 

"  Its  flat  surface  is  called  the  plane  of  the  instrument,  e  g 
is  the  arc  or  limb,  reading  by  the  vernier  attached  to  the  mov- 
able radius  a/  to  3U" , 

20",  15",  or  10",  as  Kig.  4886. 

the  case  may  be.     a  a 

U  the  silvered  index- 
gl!U<:s,  provided  with 
screws  for  its  ailju-<it- 
inent.  At  b  are  the 
fore-shades  or  screens 
of  colored  glass,  c  is 
the  horizon-glass,  the 
lower  half  of  which  is 
silvered,  and  which 
also  has  screw.-^  for  it.-* 
adjustnient.  At  (/are  e^ 
the  back-shades  or 
screens  of  colored 
glass,  k  is  tlic  tele- 
scope, Uj^eful  for  ob- 
taining accurate  re- 
sultjs,  but  not  an 
essential     feature    of 

the  instrument,  or/is  the  movable  radius,  carrying  at  one  end 
the  index-gla.<s,  and  at  the  other  end  a  vernier  Tliis  is  read 
by  a  microsci  pe.  Slow  motion  is  imparted  to  the  radius  by  a 
tjingent-scre«.  k  is  the  handle,  attached  to  the  back  of  the 
frame.  The  principle  of  the  sextant  depends  on  the  practi- 
cal application  of  the  following  theorem  in  optics:  'When 
a  ray  of  light,  proceeding  in  a  plane  at  right  angles  to  each  of 
two  plane  mirroi-s  which  are  inclined  to  each  other  at  any 
angle  whatever,  is  successively  reflected  at  the  plane  surfaces  of 
each  of  the  mirrors,  the  total  deviation  of  the  ray  is  double  the 
angle  of  inclination  of  the  mirror.'  "  —  G.  Chambers. 

When  observing  altitudes  the  instrument  is  held  perpendicu- 
larly to  the  horizon,  in  ol»scrvations  in  the  plane  of  the  line 
joining  the  two  objects.  On  shore  an  artifici.\l  horizon  (which 
see)  is  used;  at  sea  the  uavigator  is  compelled  to  rely  on  the 
natural  horizon. 

In  taking  noon  observations  at  sea  to  determine  the  latitude, 
the  observer  takes  his  place  shortly  before  meridian,  and  turn- 
ing down  one  or  scvend  of  the  .'-hades  to  prevent  his  eye  lieing 
injured  by  the  glure,  directs  the  telescope  or  sight-tube  to  the 
sun.  moving  the  index  so  as  to  bring  its  leflectcd  image  locoin- 
cide  with  the  sea  horizon;  as  ihc  sun  rises  he  gradually  ad- 
vances the  limb,  damping  it  and  using  the  tangent-screw  for 
this  purpose,  as  the  sun's  path  becomes  more  nearly  horizontal, 
and  slightly  rocking  the  instrument  frnni  side  to  side  to  insure 
that  it  is  in  a  vertical  plane  at  the  moment  when  the  sun  at- 
tains his  greatest  hight.  The  reading  of  the  limb  at  the  moment 
when  the  sun  begins  to  dip  is  noted,  and  a  very  .simple  calcula- 
tion, adding  his  <Jpclination  derived  from  the  "  Nautical 
Alumnae  ''  to  tlie  true  zenith  distance  obtained  by  observation, 
gives  the  latitude. 

Meridian  altitudes  of  the  moon,  a  planet,  or  a  fixed  star  may 
also  be  employed  for  this  purpose. 

Observations  for  local  time  arc  taken  when  the  sun  or  other 
object  is  risiug  or  falliug  most  rapidly  ;  the  calculations  for  this 
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are  more  complicated.  Wheu  ascertained,  it  is  compared  with 
the  time  at  lireeowich  or  other  meridian,  as  indicated  by  a 
chronometer  on  board  :  the  dirt'ereuce  of  time  turned  into  arc 
at  the  rate  of  four  minutes  of  time  to  one  dejjree  of  arc,  gives 
the  longitude  of  the  place  of  observation.  Calculations  ibr  de- 
termining the  latitude  by  double  altitudes  tiken  out  of  the 
meridian,  and  those  for  longitude  by  lunar  observation,  are  still 
more  complex,  and  ob.-Jervations  of  the  latter  frequently  require 
the  observer  to  assume  a  very  inconvenient  position. 

In  observations  on  shore  with  the  artificial  horizon,  the  true 
altitude  of  the  object  is  doubled  by  the  retlection  of  its  image 
from  the  mercuri.ol  surface ;  the  apparent  angle  must  therefore 
be  divided  by  two. 

Besides  the  uses  of  the  sextant  a.s  specially  adapted  to  the 
purposes  of  the  astronomer  and  navig.ator,  it  is  also  used  by 
the  surveyor  for  me;isuriDg  angles  and  for  filling  iu  the  detail 
of  a  survey  when  the  theodolite  is  used  for  the  long  lines,  and 
laying  out  the  larger  triangles. 

The  Box-SEXT.^NT  (which  see)  is  a  small  instrument  specially 
contrived  for  this  purpose. 

The  spirit-level  sextant,  invented  by  Mr.  George  Davidson,  of 
the  United  States  Coast  Survey,  is  designed  for  observing  the 
altitudes  or  depressions  of  celestial  and  other  objects,  dispensing 

with  both  the  natu- 
Fig.  4887.  l-al     and     artificial 

horizons.  It  con- 
sists of  an  observing 
tube,  on  top  of 
which  is  a  spirit- 
level,  the  bubble 
Ti  of  which  is  viewed 
J  by  reflection  from 
a  plane  mirror  just 
below  it,  forming 
an  angle  of  45^ 
with  the  axis  of 
the  instrument.  .\5 
the  level  is  too  near 
the  eye  for  distant 
vision,  a  convex 
lens  is  ia.serted  in 
the  tube  between 
the  mirror  and  the 
eye.  This  is  longi- 
tudinally adjust- 
able, to  adapt  it  to 
the  vision  of  different  observers.  The  mirror  occupies  but  one 
half  the  tube,  in  order  that  the  observed  object  may  be  seen 
direct,  and  for  the  same  rea.son  the  lens  embraces  only  a  semi- 
circle. In  making  observations  the  sextant  is  held  in  the  usual 
manner,  the  object  and  the  eye  in  the  same  vertical  plane,  and 
by  moving  the  vernier  arm  the  image  of  the  object  is  brought 
into  the  .same  horizontal  line  with  the  image  of  the  cross-wires 
in  the  tube  at  the  same  time  that  they  bisect  the  image  of  the 
bubble.  The  reading  on  the  grailuated  limb  of  the  instrument 
shows  the  angle  of  elevation  or  depression  of  the  object.  For 
night  observations  the  bubble  must  be  illuminated.  This  may 
be  done  by  means  of  a  lamp,  or  by  a  vial  filled  with  phosphorus 
in  oil,  which,  when  air  is  admitted  by  withdrawing  the  stopple, 
will  atford  light  sufficient  for  the  purpose. 

Sex'to.  (Bookbinding.)  A  size  of  book  made  by 
foUlin<»  the  sheets  into  si.x  leaves  eacli. 

Sex'to-dec'i-mo.  (Bookbindiar/.)  A  size  of 
book  in  which  each  signature  is  folded  to  contain 
si.xteen  leave.s.     IGmo. 

Sbab'rack.  (Menage.)  (Fr.  shabraque ;  Hun- 
garian, csabrwj:  from  Turkish,  tshdprdk.)  The  cloth 
or  housing  of  a  military  .saddle. 

Sgraf'iB-to.  (Fine  Arts.)  A  style  of  picture  in 
which  a  wliite  ground  is  chipped  or  worked  away  to 
expose  a  black  sub-surface. 

Shackle.  1.  (Locksmithing.)  The  hinged  and 
curved  bar  (a)  of  a  padlock  by  which  it  is  hung  to 
the  staple. 

2.  (Nautical.)  a.  A  link  (b)  in  a  chain-cable 
which  may  be  opened  to  allow  it  to  be  connected  to 
the  ring  of  the  anchor  or  divided  into  lengths,  usu- 
ally fifteen  fathoms.  It  consists  of  a  chi-is,  bolt,  and 
key.     Used  for  the  chains  also. 

b.  A  ring  on  the  port  through  which  the  port-bar 
is  passed  to  close  the  port-hole  effectually. 

c.  The  cleris,  secured  by  a  pin  and  bolt  to  the 
shank  of  an  anchor,  and  to  which  the  cable  is  bent ; 
used  in  place  of  the  old-fashioned  anchor,  ring. 

3.  (Railroading.)  A  link  for  coupling  railroad- 
cars,  being  engaged  by  the  pin  of  the  respective 
draw-heads.     See  Cae-cocpling. 


■i.  A  fetter  or  gyve  (c)  for  the  ankle  of  a  prisoner, 
consisting  of  a  ring  riveted  around  the  small  of  the 
leg  and  connected  by  a  chain  to  a  similar  shackle  on 

Fig.  4888. 


a,  padlock-shackle. 

6,  chain-shackle. 

d,  rafter  and  tie-rod  shackle. 


c,  swivel-shackle. 
f,  shackle-bolt. 


the  other  leg,  to  a  ring-bolt  in  the  floor  or  wall  of 
the  cell,  or  otherwise. 

5.  (Hnsbandrt).)  The  usual  connection  of  the 
double-tree  to  the  forward  end  of  the  plow-beam.  A 
clevis. 

6.  (Carriage.)  The  iron  by  which  the  bed  or 
body  of  a  carriage  is  made  to  rest  upon  the  spring- 
bar. 

Shack'le-bar.  (Railway.)  A  coupling  bar  or 
link  of  a  r;iiUvay-car. 

Shack'le-bolt.  1.  A  bolt  having  a  shackle  or 
clevis  on  the  end  (/,  Fig.  48SS). 

2.  One  passing  through  the  eyes  of  a  clevis  or 
shackle. 

Shack'le-crow.  (Nautical.)  A  bolt-extractor 
witli  a  .sharklc  instead  of  a  claw. 

Shack'le-jack.  (Vehicle.)  An  implement  for 
attaching  tlie  thills  to  the  shackle  on  the  axle  where 
an  anti-rattling   box  of  india-rubber  is  used.     The 


Fig.  4889. 


jack  forces  backward  the  eye  of  the  thill-shackle, 
compressing  the  rubber  sufficiently  to  bring  into  line 
the  bolt-holes  of  the  two  paits  of  the  shackle. 

Shade.     1.   A  colored  glass  in  a  sextant  or  other 
optical  instrument  for  solar  observations. 

2.  «.   A  hollow  conic  frustum  of  paper  or  metal 
surrounding  the  flame  of  a  lamp,  in 

order  to  confine  the  light  within  a  F'E-  4890. 

given  circular  area. 

b.  A  hollow  globe  of  ground  glass 
or  other  translucent  material,  used 
for  dirt'usingthe  light  of  a  lamp  or 
burner.  A  clean  glass  globe  ob-  ' 
structs  about  12  per  cent  of  the 
light  ;  when  ornamented  with  cut 
flowersor  figures,  about  24  per  cent ; 
a  globe  ground  all  over,  about  40 
per  cent 

3.  A  device  for  protecting  the 
eyes  from  the  direct  rays  of  the  sun 
or  artificial  light. 

4.  .A.  window-curtain  to  exclude       Curlain-Hook. 
light. 

Shade-hook.     A  hook  for  holding  a  curtain- 
cord. 

Sha-doof.     The  skadH/  (Arabic)  is  the  oldest 
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known  wuter-elevating  machine,  and  is  about  equiv- 
alent to  our  swiiig-iiule  and  bucket  arrangement.  It 
is  found  represented  in  mouument.s  of  as  early  date 
as  1432  B.  c,  and  has  been  iu  use  in  Italy  in  all 


Fig.  4891. 


Shadoof  {from  Thebes). 


times,  ancient  and  modern.  It  is  still  very  common 
along  the  Nile,  being  employed  in  raising  water  for 
irrigation.  It  has  not  been  adopted  for  irrigating 
purposes  in  other  countries  to  any  great  extent, 
though  a  few  are  to  be  found  in  Palestine. 

The  Egyptian  system  was  to  divide  the  allotments  of  land 
into  shallow  beds,  with  a  niised  wall  or  ritlge  of  soil  around  each. 
The  water  was  then  turned  from  the  common  ditch  into  the 
squares  successively,  the  dividing  wall  of  earth  being  scraped 
away  by  the  foot. 


Fig.  4892, 


Fig.  4893. 


Modern  Shaduf. 


Anglo-Saxon  Draw-WtU. 


'*  For  the  land  [Canaan],  whither  thou  goest  in  to  possess  it,  ia 
not  as  the  land  of  E^vpt,  from  whence  ye  came  out,  where  thou 
Bowedst  thy  seed,  and  wateredst  it  with  thy  foot,  as  a  garden  of 
herbs;  but  the  land,  whither  ye  go  to  possess  it.  is  a  land  of 
hills  and  valleys,  and  drinketh  water  of  the  rain  of  heaven."" 

Fig.  4892  is  the  modern   Egyptian  shadrif     A  weight  is  tied 
on  to  the  end  of  the  raising-pole  to  counterbalance  the    full  ! 
bucket.     A  simpler  way,  not  unfrequently  employed    in   this  | 
country,  is  to  employ  a  sapling  with  a  thick,  he:tvy  butt.  j 

The  drnw-Wfll^  shown  in  Fig.  4S93,  is  from  a  MS.  of  the  four- 
teenth century  in  the  Harleian  MS.,  England,  No  1,257.  ' 


Shaf-fer-oon'.  {Architecture.)  A  form  of  mold- 
ing.     See  L'uNCK. 

Shaft.  {Mining.)  A  perpendicular  or  sliglitly 
inclined  ])it.  It  is  sunk  by  digging  or  blasting.  In 
treacherous  ground  it  is  lined  by  eurb.s,  called  tub- 
binff  or  crihhiiKj.  A  longitudinal  division  is  a  brat- 
tice. It  is  used  for  access  to  tile  mine,  for  ventila- 
tion, for  the  pump-stocks,  for  the  removal  of  ore  or 
coal.     Jutting  ledges  in  the  shaft  are  scarcnncnls. 

The  term  sinking  is  applied  to  a.  s)iaft;  driving,  to 
a  drift,  adit,  or  gallery. 

The  names  of  shafts  refer  to  the  specific  uses  ;  as, 

Engine-shaft,  tliat  in  which  tlie  hoisting  ap])aratu.s 
works.  Also  known  as  the  winding-^Xmii  or  work' 
iH  7 -shaft. 

The  ventilating-shdSi  (which  may  also  be  a  work- 
ing-shaft) is  known  as  an  upcast  shaft,  for  ascent  of 
air,  or  a  downcast  shaft  for  descent  of  fresh  air. 
When  these  two  are  one  shaft,  they  are  divided  by 
a  brattice. 

An  rti7--shaft  is  a  ventilating-shaft. 

Ptimping-^\\K{t,  for  the  pump-stocks  and  rods  for 
drainage  of  the  mine. 

Xarff/cr-shaft,  by  which  the  miners  descend  and 
ascend  to  and  from  the  working. 

yri«/-sliaft,  an  experimental  boring  to  ascertain 
the  presence  of  minerals  or  water,  or  the  extent  of 
a  field. 

The  timbering  or  lining  of  a  shaft  is  by  means  of  props,  sills, 
or  bars,  and  rleadijig  The  specifie  names  depend  upon 
position, and  some  of  the  terms  apply  to  drifts  and  gal- 
leries. 

The  props  are  struts  or  posts,  either  vertical  or 
raking,  and  are  usually  of  round  timber. 

The  sills  or  barsa.Tc  horizontal  timbers  resting  on  the 
props. 

The  cleadiitg  are  boards  which  form  the  casing,  and 
for  whope  support  the  props  and  bars  form  a  frame. 

The  square  ends  of  the  props  abut  upon  tlie  sills  and 
bars,  and  are  prevented  from  slipping  by  a  peculiar 
form  of  spike,  called  a  brob. 

The  depths  of  the  shafts  in  Cornish  mines  are  reck- 
oned from  the  level  of  the  adit. 

Until  lately  the  greatest  depth  yet  attained  was  in  the 
now  abandoned  Kutteuberg  mine,  in  Bohemia.  Some 
of  the  Newcastle  mines  are  1,800  feet  deep. 

The  depth  of  a  mine  in  a  mountainous  country,  such 
as  the  Tyrol,  Bohemia,  or  Mexico,  being  reckoned  from 
the  surface,  gives  no  indication  of  actual  depth  in  re- 
spect of  sea-level. 

The  mine  at  Joachimsthal,  in  Bohemia,  is  2,120  feet, 
but  the  surface  of  the  ground  at  the  mouth  of  the  shaft 
is  2,388  feet,  above  sea-level. 

The  A''alenciana  mine  in  Mexico  is  5,910  feet  above 
the  level  of  the  sea,  and  its  deepest  workings  are  4,274 
feet  ;ibove  that  level. 

A  boring  at  Minden  is  2,231  feet  deep,  of  which  1,993 
feet  are  below  the  level  of  the  sea. 

These  depths  are  much,  exceeded  by  some  in  the  Comstock 
lode,  Nevada. 

2.  {Vehicle.)  One  of  the  bars  between  a  pair  of 
which  a  horse  is  hitched  to  a  veliicle.     A  thill. 

The  Egyptian  chariots  were  always  drawn  by  a  pair  of  horses 
yoked  to  the  end  of  a  pole  or  tongue.  The  Lydians,  it  is  said, 
attached  several  poles  to  their  chariots,  and  placed  a  horse  be- 
tween each  pair.     This  was  using  shafts.    It  is  probable  that 


Fig.  4894. 
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Paddle-  ^kafts  for  Pacific  Steamers  {en  route  for  San  Francisco  by  Union  Paetfic  Railway). 
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1,000  years  before  Alyatles  shafts  were  used  by  the  nomadic 
Datioos  iu  mOTiug  cjimp.  lu  itj  primitive  form,  we  see  it  used 
by  the  North  Americau  Indiaus  of  the  present  day.  A  couple 
of  poles  are  slung  by  girths  and  breast-straps,  one  on  each  side 
of  a  horse,  and  the  load  is  placed  on  the  trailing  ends  of  the 
poles.  Some  time  in  the  dim  past  an  axle  and  a  pair  of  tow 
wheels  was  contrived,  and  this  makes  the  modern  dray.  Per- 
haps a  pair  of  gudgeons,  driven  into  the  end  of  a  log,  were  made 
to  support  the  shaft  near  their  uiidlengths  The  question  of 
priority  as  between  rollers  and  wheels  must  be  decided  in  favor 
of  the  former  on  the  ground  of  probabilities.  The  first  we 
know  of  the  civilized  nations  of  antiquity,  the  dwellers  upon 
the  Nile  and  in  the  land  of  Mesopotamia,  they  had  gorgeous 
chariots  and  other  excellent  appointments. 

The  Roman  cisium  was  a  kind  of  gig  for  rapid  traveling,  and 
was  perhaps  drawn  by  one  horse  between  shafts.  One  old 
monument  seems  to  represent  it  that  way.  i 

3.  (Machinery.)  a.  That  part  of  a  machine  to 
whieli  motion  is  communicated  by  torsion,  as  the 
shaft  of  a  fly-wheel,  a  paddle-shaft  or  screw-shaft  of 
a  steam-vessel,  the  crank-axle  of  a  locomotive.  ' 

The  shafts  for  the  steamers  "Japan  "  and  *'  China,"  weigh- 
ing respectively  78,520  and  68,400  pounds,  were  transported 
from  Bridgewater,  Mass.,  where  they  were  manufactured,  to 
San  Francisco,  by  rail.  Two  trucks  were  required  for  each. 
Their  arrangement  is  shown  in  Fig.  4$91. 

A  coHnter-shaft  is  one  between  the  main  shafting 
and  the  machine. 

b.  A  rod  supported  in  hangers  or  bearings  sus-  ! 
pended  from  the  ceiling  or  beneath  the  floor  of  a 
worksliop,  by  which  motion  is  communicated  to  va- 
rious machines  from  the  prime  motor.     See  SH.4.FT- 

ING  ;    H.iNGEU. 

4.  a.  The  portion  of  a  chimney  above  the  roof. 
A  stack. 

b.  The  chimney  of  a  furnace. 

5.  (Architecture.)    The  body  of  a  column. 

6.  a.  The  handle  of  a  weapon  or  tool.     A  haft, 
b.  The  forward,  straight  part  of  a  gun-stock. 

7.  The  helve  of  a  tilt-hammer. 

8.  The  interior  space  of  a  blast-furnace. 

9.  ( IVeamtu). )  A  long  lath  at  each  end  of  the 
heddles  of  a  loom. 

10.  .\n  arrow. 

Shaft-alley.  (Shipbuilding. )  A  passageway  be- 
tween the  after  bulkhead  of  the  engine-room  and  the 
shaft-pipe,  around  the  propeller-shaft,  and  atfording 
a  means  of  access  thereto. 

Fig.  4895. 


PlflOU>-£(<K*J. 


Shaft-bear'ing.     Fig.  4895,  A,  clamp-block. 

B,  pillow-block  resting  on  cast-iron  wall-plate  a 
and  provided  with  oil-dish  b. 

C,  the  same,  inverted  ;  used  for  carrying  the  head- 
shafts  of  long  lines  of  shafting. 

D,  the  same  built  into  a  wall  and  protected  by  an 
arched  wall-box  c. 

£,  pillow-block  secured  to  a  knee  d  attached  to  the 
face  of  a  wall,     b.  Oil-dish. 

F,  post-hanger,  fastened  to  an  upright  or  piUar. 
See  also  Step  ;  Spindle. 

Shaft-coup'ling.  1.  A  device  for  connecting 
together  two  or  more  lengths  of  a  revolving  shaft  by 
shaping  the  ends  into  flat  surfaces  or  bearings,  which 
are  held  together  by  a  strong  iron  bush  or  coupling- 
box. 

A  common  but  unyielding  coupling  (a.  Fig.  4896)  is  formed 
by  fitting  and  fastening  the  square  ends  of  the  sections  of  coup- 
ling into  sockets  in  an  iron  block. 

.\nother  mode  (6),  which  admits  of  some  yielding  when  the  , 
shafting  is  not  perfectly  in  line,  con.-ists  of  serrated  disks  on  the 
adjacent  ends  of  the  sections  of  shafting.     These  have  sufficient 
play  to  permit  the  joint  to  bend  a  little  when  the  shaftiug  is  out 
of  line. 

A  form  of  coupling  (c)  consists  of  a  cylindrical  box  with  pins 
at  right  angle  engaging  the  end-*  of  the  sections  of  shafting. 
By  allowing  a  little  play  to  the  parts,  this  partakes  in  a  degree 
of  the  principle  of  the  simbal. 

The  lap-joint  coupling  [d)  is  formed  by  reducing  the  ends  of 
the  shaftiug  to  a  semiH:ylindrical  form,  so  as  unitedly  to  form  a 
cylinder,  which  is  inclosed  by  a  coupling-sleeve  secured  by  a 
pin  or  key. 

By  scarfing  the  ends  together  (f ),  they  are  protected  against 
longitudinal  displacement,  without  depending  on  the  strength 
of  the  pin. 

Murray's  couphng-box  (/)  rests  in  the  hanger,  and  has  sockets 
at  the  ends  for  the  reception  of  the  ends  of  the  shafting  and  the 


Fig.  4896. 


Couplinge. 
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keys,  which  iirv  nt  right  angles  to  each  other.  A  slight  play  is 
ulloweJ  ill  the  titling  tif  thi'  parts. 

In  another  form  of  coupling  (if)  a  cross  is  interposed  between 
the  boxes,  wliicli  iire  at  the  end  uf  eiieh  seetion  of  the  ^huft, 
E:u*ti  arm  of  the  crotis  hufi  a  screw  at  its  end  ;  two  of  these  re- 
ceive motion  from  two  projections  on  one  box,  while  the  other 
two  bear  against  two  similar  projections  on  the  other  box,  caus- 
ing the  two  shart-seetious  to  turn  together.  This  coupling  per- 
forms to  a  limited  ::xtcnt  the  function  of  a  universal  joint,  but 
rei|unv-i  a  bearing  at  each  end  of  every  section. 

One  fi>riu  of  friction-coupling  [h)  consist?*  of  a  pair  of  boxes, 
inclosing  disks  on  the  ends  of  the  udjiicent  sections  of  shufling. 
Uetweeu  the  di^ks  is  a  planchet  of  leather,  which  is  compressed 
to  such  an  extent,  by  screwing  up  the  bolts,  as  to  cause  the 
motion  of  one  sliaft  to  be  communicated  to  the  other.  If  a 
violent  strain  occur  beyond  the  coupling,  greater  than  that  for 
which  the  coupling  is  iutcuded,  one  of  the  disks  will  >lip  ou  the 
leather. 

M:ittison's  friction-coupling  has  caoutchouc  on  the  abut- 
ting f  ices  of  the  wheels  on  the  respective  sections  of  shafting. 
The  frictionul  contact  of  the  india-rubber,  when  the  wheels  are 
brought  into  contact,  causes  them  to  revolve  together  when 
motion  is  imparted  to  one  of  them. 

i.  Hawkins.  T-headed  keys  occupy  longitudinal  slots  in  the 
abutting  end<  of  the  shafts,  and  are  held  in  place  by  a  sleeve. 

j.  Wheeler.  A  ball  on  one  shaft  enters  a  socket  on  the  end 
of  the  other,  and  is  held  there  by  a  key  passing  through  a  slot 
in  the  ball  and  retained  in  place  by  a  cap,  allowing  a  certain 
degreb  of  rolling  motion 

k.  Fox  Tlie  erid^  of  the  shaft*  are  made  tjipering,  are  in- 
serted within  tlie  tubular  coupling,  and  held  by  keys. 

/.  Lecky.  The  end  of  one  shall  has  a  screw- threaded  tenon 
of  peculiar  shape,  which  enters  a  correspondingly  threaded 
cavity  in  the  enlarged  end  of  the  other. 

wi.  Lecky.  Is  similar  in  general  to  the  foregoing,  but  the 
scntw-threads  are  tlat  on  the  sides  which  have  to  resist  a  pulling 
force 

n.  llriggs  This  coupling  has  an  opening  on  one  side,  per- 
mitting it  to  expand  somewhat  to  readily  receive  the  shafts, 
upon  which  it  is  compre-jsed  by  bolts  and  nuts  ;  a  recess  on  the 
opposite  side  receives  one  half  of  a  key, fitting  counterpart  slots 
in  the  ends  of  the  two  shafts  to  compel  their  simultaneous  ro- 
tation 

o.  Holies.  !-■*  particularly  designed  for  well  or  other  tubular 
shafting.  The  ends  of  e.u'h  tube  are  threaded  both  internally 
and  externally  ;  the  former  threading  receives  an  internal 
thimble  connecting  the  sections,  and  the  latter  an  exterior  nut 
which  covers  the  joint. 

p.  Gray.  Two  or  more  pawls  witiiin  a  sleeve  are,  by  means 
of  binding-screws,  pres.^ed  into  nicks  in  the  shafts  so  as  to  pre- 
vent their  iudepemleut  rotation. 

(■/.  Baum.  A  coupling-tin  provided  with  studs  enters  slots  in 
the  two  sections  of  the  shaft,  and  is  retained  in  place  by  a  sleeve 
held  to  the  sections  by  screws, 

r.  Uujgles.  The  coupliug-box  is  in  two  parts,  which  are 
drawn  together  by  a  bolt  having  diderential  screw-threads 
adapted  to  corresponding  internal  threads  in  each  half  of  the 
box  between  which  the  shaft  i:^  clamped. 

J?.  Light-  Tlie  ends  of  the  shaft-sections  are  slotted  to  receive 
a  key  which  is  held  by  a  split  sleeve  secured  by  a  nut  screwed 
oa  to  each  of  itji  euds. 

2.  {VchicJc.)  A  dfvice  for  securing  tlie  tliills  of 
a  carriage  to  tlie  axle-tree.  One  form  is  shown  at  t. 
A  TniLL-cnt'rt,i\G  (which  see). 

Shaft-coup'ling  Jack.  {Vehicle.)  An  imple- 
ment for  brinL,'ing  the  .shaft-eye  and  axle-clip  into 

Fig.  4897. 


Shaft- Coupling  Jack. 

apposition,  so  that  the  bolt  will  pass  through  the 
two  portions.  It  is  used  where  an  anti-rattling  block 
of  caoutchnut*  is  placed  between  shaft-eye  and  axle. 
Shaft-drill.  A  rotary  drilling-machine,  armed 
with  diamond-points,  for  boring  vertical  shafts.  It 
i.s  supported  on  a  framing  over  the  shaft,  and  the 
diill  is  I'otated  by  bevel-gearing  opi'i'ated  from  two 
steam  or  comprefise<l-air  cylinders.  The  drill-holder 
may  be  lifted  and  lowered  by  a  taek!.^  suspendfil 
from  .shears  whrn  it  is  desired  to  substitute  a  shorter 
for  a  longer  drill-rod.     See  page  097. 


Fig.  481*8. 


Sha/t-DnlL 


Shaft-fur'nace.  {Mrfallurgii,)  One  in  wliich 
the  ore,  in  a  slate  of  division,  is  dropped  down  a 
chimney  through  the  flame.  See  KoAsriNo-Frn- 
NACE  ;  Silver-mill.     See  also  Fig.  3420,  page  1571. 

Shaft'ing.  (Mtichinerj/.)  The  ])rinci2ial  means 
in  a  njac'iine-sliop  for  the  transmi.s.sion  of  power. 
It  serves  to  convey  the  fnne  whirli  is  generated  in 
the  engine  to  the  different  wnrkiiig-machines,  for 
which  purpose  it  is  ]no\-ided  with  drums  and  belts, 
or  'dse  cog-wheels  firmly  keyed  on. 

Horizontal  shafts  are  known  as  lying  ;  vertical,  as 
ujyright. 

Their  stiffness  resists  flexure  and  torsion  :  their 
strength  resists  fracture.  The  stress  is  the  power 
tending  to  break  them. 

A,  Fig.  4.'199,represcntsaportionof  a  line  of  shafting  attached 
to  beams  of  ;•  ceiling.  The  hangers  a  are  secured  to  the  beams 
by  bolts,  and  are  provided  with  swivel-boxes  6,  facilitating  ad- 
justment and  keeping  of  the  shafting  in  line  These  are  adjust- 
able in  hight  by  bolts  and  nuts,  c  are  oil-drip  cups,  da,  pulley, 
ami  *■  the  coupling  which  unites  two  lengths  of  the  shaft.  These 
are  shown  in  contact,  but  disconnected,  at  B.  C  Care  inside 
and  outside  views  of  the  coupling  proper  D,  one  half  of  the 
coupling,  with  its  appendages  complete.  E  E  are  the  t/iitnbles^ 
and  F  F  the  securing  nnts.  The  cylindrical  interior  of  the 
coupling  is  bored  with  a  .sfthn  between  the  two  sections,  so  ha 
to  allow  something  for  compression  or  hug.  These  are  placed 
over  the  butting  ends  of  the  shaft-sections,  and  secured  thereto 
by  pins,  if  desirable ;  the  thimbles  or  cone-rings  are  slipped  over 
them,  and  the  nuts  F  F  screwed  on  with  a  spanner,  binding 
the  whole  together. 

In  Fig.  41>fi(l.  A  shows  another  pattern  ofshafting,  with  liangers 
ant  appurtenances.  The  journal-box  ft  is  held  between  two 
pinUes  or  stems  6  c,  the  ends  of  which  are  concave,  those  of  the 
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Fig.  4899. 


Shq/Hng. 


Flexible    CoL'PLniG,  page 

882. 

It  sometimes  becomes 
necessary  to  take  down  a 
section  of  shafting,  drive 
out  keys,  and  remove 
couplings,  merely  to  slip 
on  a  pulley.  To  obviate 
this  necessity,  pulleys  have 
been  made  in  sections,  to 
be  keyed  together  on  the 
shafting. 

Preferable  to  this  is  an 
arrangement  by  ■which  a 
small  section  of  hub  and 
rim  are  made  removable. 

In  ■W'heeler^s  (C,  Fig. 
4900),  one  or  more  of  the 
arms  of  the  pulley  are  en- 
larged, or  divided,  admit- 
ting a  piece  shown  at  a,  a 
casting  separate  from  the 
pulley,  and  cattily  fitted  to 
the  latter  by  the  file.  This 
supplementary  piece  has  a 
section  of  the  hub  em- 
bracing one  half  of  the 
shaft-  It  engages  with  the 
rim  of  the  pulley  by  a 
parallel  cut,  divided  in  the 
center  at  right  angles. 
This  form  of  division,  how- 
ever, is  not  material.  The 
piece  is  held  in  place  by  a 
bar  6,  parsing  through  the 
true  arms  of  the  pulley 
and  the  false  arms  of  the 
segment,  and  held  in  place 
Instead  of  this  arrangement  the  bar 


r  being  convex,  so  as  to  form  a  species  of  baU  and  j  securely  by  a  fet-^*''^'T,J^-  ,J°^^f^^^^^     ^here  is  no  set-screw 
Uodlllow  the  box  to  a<Uust  itself  to  the  alignment  I -y  be  a. n^^^^^^^^ 

way  on  the  shaft  to  be  cut.  Most  of  the  fitting  required  18  at 
the  rim,  as  the  hub  portion  may  be  cast  accurately  enough  and 
the  key  may  be  forged  to  fit. 

Shaft'ing-box.  An  inclosed  bearing  for  a  shaft. 
In  tlie  example,  the  shaft  has  its  bearing  in  a 
perforated  box  \vithin  an  outer  shell  filled  with 
oil. 

Fig.  4902. 


from  a  reservoir  below  by  the  rotation  of  the  shaft,  and  per- 

formingitii  office. is  again  returned  to  the  reservoir,  the  drip-cup 

being  dispen.^ed  with. 

Fig.  4901  is  a  cast-iron  plummer-block 


Fig.  4901. 


Universal  Shafiing. 


Shaft'ing-hang'er.  A  suspended  bearing  for  a 
shaft.  In  the  example,  the  body  of  the  hanger  is 
made  hollow,  and  cores  of  different  sizes  are  used  in 
the  space,  so  that  one  pattern  may  be  used  for  sev- 
eral sizes  of  shafts.     A  self-oiling  apparatus  is  corn- 


Fig.  4903. 


^=fE^5fe 


Ptiitntn^r-Bock 


;  it  is  lined  with  gun- 
metal  or  R-ibbitt  met- 
al, and  supported  on 
a  wall -plate  having 
snugs  between  which 
the  block  fits,  and  is 
adjusteil  in  line  with 
the  shaft  by  cotters 
driven  between  its 
ends  and  the  snugs. 

Fie  4902  is  a  form 
of  flexible  shafting,    ^^[^^^i  ^yith  a  ball-and-socket  hanger,  so  as  to  bring 
gearing^  '''^''''aL^o .  the  resewoir  of  oil  close  to  the  lower  side  of  the 
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shiU'tiug.     The  sliaft  is  held  between  two  tail-cen- 

teis  and  dressed  off  longitudinally  by  a  series  of 

annular  cutters  secured  to  a  slide-rest.     The  shaft 

may  be  rotated,  in  which  case  the  cutters  in  the 

annular  holder  will  be  modified  to  suit  the  direc- 


shaft  and  at  the  same  time  in  the  center  of  the  bear- 
ing.    See  also  H.\NGER,  page  1059. 

Shaft-jack.  (Vehicle.)  An  iron  attaching  the 
shafts  to  tlie  a.xle.     See  Sh.\ft-co0pling  Jack. 

Shaft-loop.  (Harness.)  The  ling  of  leather 
suspended  from  the  gig-saddle  to  hold  the  thill  or 
shaft. 

Shaft-pipe.  (SlUpbuildiiig.)  The  pipe  or  tube 
in  the  stem  of  a  vessel  through  which  the  propeller- 
shaft  passes  in-board.  In  wooden  vessels  it  occupies 
a  hole  bored  through  the  slerit-post  and  dead-wood. 
In  iron  vessels  it  passes  through  a  hole  in  the  stern- 
post  and  through 

frames   with   cir-  Fig.  4906. 

cular  arcs,  which 
form  bearings.  Jft, 


Fig.  4905. 
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Machine/or  slrai^hteni)i^  and 
rounding  Shajling. 


Shaft-straight'en-er.  A  machine  for  rolling 
rods  for  shafting  to  take  the  bend  out  of  them.  The 
shaft  is  fed  longitudinally  between  the  pressure-roll- 
ers B  B,  which  are  geared  to  a  common  wdieel,  so 
as  to  have  rotation  in  the  same  direction.  The  feed- 
rollers  are  upon  the  ends  of  adjustable  slides,  and 
are  placed  obliquely  to  cause  the  feed. 

A  hydraulic  press  for  this  purpose  is  shown  at  F, 
Plate  ,\.\V. 

Shaft-tug.  (Harness.)  The  loop  depending  from 
the  harness-saddle,  and  which  holds  up  the  shaft 
that  passes  through  it. 

Shaft-turn'er.    A  lathe  for  turning  long  rods  for 


Shafi-Tumng  Lathe. 


tion  of  cut.     See  also  Di'Plex  LathE,  Fig.  1803, 
page  763. 

Shag.  (Fabric.)  a.  A  cloth  with  a  coarse,  rough 
imp. 

b.  Another  name  for  plush.  A  shagg)'  pile-doth 
of  various  materials. 

c.  Tht' pile  of  velvet,  fustian,  plush,  velveteen,  etc. 
Shag'ging.   (Knitting-machine.)  Giving  a  lateial 

motion. 

Sha-green'.  Shagreen  is  a  parchment  and  not  a 
leather,  though  it  is  usually  classed  with  the  latter. 
Its  conception  and  production  are  Oriental,  Astracan 
and  Asiatic  Russia  being  still  the  main  sources  of 
supply.  The  hides  of  horses,  asses,  and  camels  are 
concerned  in  its  production,  and  it  is  said  tliat  only  a 
strip  from  the  crupper  to  the  neck  is  thus  einidoyed. 

The  .strips  are  steeped  in  water  till  the  hair  softens  and  gives 
readily ,  wlien  it  is  removed  by  scraping  ;  they  are  again  steeped 
and  worlced  by  the  tiesher  till  all  matter  extraneous  to  the  skin 
is  separated,  and  the  skin  itself  is  reduced  to  the  proper  thick- 
ness. They  are  now  moistened,  mounted  on  frames,  and 
stretched. 

Being  spread  upon  the  fioor,  they  are  covered  on  the  grain 
side  with  the  seeds  of  the  alabiita  or  goose-foot  (Chenopodium 
album).  A  covering  of  felt  is  laid  on,  and  the  seeds  are  pressed 
into  the  skin  by  trampling  or  mechanical  means.  The  skins, 
still  bound  in  the  frames,  are  dried  till  the  seeds  are  readily  de- 
tached.    They  are  now  dry,  horny,  and  deeply  indented. 

Being  placed  on  a  padded  horse,  the  skins  are  shaved  until 
the  indentations  are  shallow  and  uniform,  after  which  they  are 
steeped  in  hot  water,  then  in  a  hot  alkaline  lye,  and  piled  upon 
one  another  while  in  a  hot,  moist  state.  This  causes  the  con>- 
pressed  parts  to  swell  out  and  become  protuberances,  which 
form  embossed  balls,  giving  the  peculiar  appearance  to  the 
leather  by  which  it  is  distinguished. 

Shagreen  is  dyed  of  various  colors  by  substantially  the  same 
means  as  morocco. 

Ked  by  cochineal. 

Bine  by  the  cold  indigo  vat. 

Black  by  solution  of  tannin,  followed  by  sulphate  of  iron. 

Green  by  sal-ammonia  and  copper  filings. 

Imitation  shagreen  is  made  by  passing  the  leather  between 
rollers,  in  contact  with  a  copper  plate  suitably  indented. 

Shake.  1.  (Coojwring.)  A  shook  of  staves  and 
headings.     See  Shook. 

2.  a.  A  wind-shal-c  is  a  crack  in  standing  timber 
from  ex)iosure,  strain  of  wind,  or  the  like.  The  faults 
of  timber  are  sometimes  cited  as  vmg-hcarted, 
cracks  in  the  direction  of  the  rings  of  the  growth  ; 
wind-shiiken,  cracked  from  the  bark  toward  the 
pith,  otherwise  known  as  a  rend  ;  doted,  that  is,  de- 
cayed in  spots  where  the  weather  has  penetrated  or 
a  wound  has  been  received. 

b.  A  crack  in  lumber  received  in  drying  or  sea- 
soning. 


SHAKE-WILLY. 
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Shake-'wil'ly.  {Cotton-manufacture.)  A  trilly 
or  n-illowing-macliine  for  cleaning  cotton,  preparatory 
to  cardinj;. 

Shak'ing-frame.  1.  A  frame  turned  by  a  crank 
or  otherwise,  aud  having  sieves  arranged  upon  it ; 
used  in  graining  powder. 

2.  (iretallurgij.)  A  form  of  huddle  or  sieve  used 
in  sorting  ores. 

Shak'ing-ma-chine'.  A  shaking  or  rotating 
box  in  which  articles  are  agitated,  to  grind  or  polish 
them  by  mutual  attrition  upon  each  other,  with  or 
without  the  aid  of  extraneous  helps,  such  as  sand, 
emery,  or  graphite.     See  Tumbling-box. 

Shak'ing-ta'ble.  {Metallurgy. )  A  form  of  sep- 
arator in  which  the  slimes  or  coniminuted  ores  are 
agitated  in  the  presence  of  water.  In  the  example, 
the  rocking  table  has  lateral  concavities  furnished 
with  agitating  pins  and  vertical  discharge-openings. 
The  table  has  longitudinal  and  vertical  motion  from 
cranks  on  two  shafts  having  different  speeds,  and 
connected  by  a  belt  over  pulleys  on  said  shafts. 


Fig.  4908. 


ng-  Table. 


Shal'li.  (Fahric.)  A  twilled  cloth  made  from 
the  hair  of  the  Angora  goat. 

Shal-loon'.  (Fabric.)  From  CArt?())K,  in  France. 
A  kind  of  worsted  stuff,  formerly  used. 

"In  blue  shaUoon  shall  Hannibal  be  glad." 

Swift. 

Shal'lop.  (yautical.)  a.  A  light  fishing-ves- 
sel with  two  masts  and  lug  or  fore-and-aft  sails. 

b.  A  sloop.  A  one-masted,  undecked,  fore-and- 
aft  rigged  vessel. 

c.  A  boat  for  one  or  two  rowers. 

Sham'bles.  (ifininij.)  Shelves,  stages,  or  bench- 
es on  to  whicli  the  ore  is  thrown  successively  in 
raising. 

Sham'my.  Properly  chamois.  A  kind  of  soft 
leather,  originally  prepared  from  the  skin  of  the 
chamois  goat  ;  but  that  usually  met  with  is  made  of 
common  goat  or  sheep  skins,  prepared  so  as  to  give 
great  pliability  and  softness.  It  is  much  used  for 
cleaning  and  polishing  carriages,  silverware,  glass, 
and  fine  varnished  work.     See  Chamois  ;  Tawino. 

Sha-moy'ing.  {Leather.)  A  jarocess  in  prepar- 
ing skins.     See  Chamois. 

Sham-poo'ing  Ap'pa-ra'tus.  A  barber's  wash- 
basin and  rose-syringe,  for  washing  the  hair  and 
scalp. 

Shank.  1.  {Founding.)  A  large  ladle  to  con- 
tain molten  metals  ;  it  is  managed  by  a  straight  bar 
at  one  end,  and  a  cross-bar  with  handles,  called  the 
crutch,  at  the  other  end,  by  which  it  is  tipped  to 
pour  out  the  metal. 

They  are  made  of  various  sizes,  from  those  handled 
by  two  men  to  those  containing  several  tons,  and 
slung  from  a  crane. 

Isasmyth,  of  Manchester,  England,  has  added  to 
the  pivot  of  the  large  crane-ladle  a  tangent-screw 


and  worm-wheel,  by  which  it  may  be 
gradually  tilted  by  a  man  standing  directly  in 
front  and  at  any  convenient  distance. 

2.  {Slwcmal-ing.)  That  part  of  the  shoe  which 
unites  the  broad  sole  and  the  heel  ;  beneath  the  arch 
or  small  of  the  foot. 

3.  (Printing.)     The  body  of  a  type. 

4.  (Lock.)  The  stem  of  a  key,  between  the  botv 
and  the  bit. 

5.  (Nautical.)  The  stem  of  an  anchor,  connect- 
ing the  ariyis  with  the  stocl:     See  Anchor. 

6.  The  straight  portion  of  a  hook. 

7.  The  tang  of  a  case-knife  or  chisel. 

8.  The  part  of  a  nail  between  the  head  and  the 
taper  of  the  point. 

9.  (Tools.)  The  part  of  a  tool  by  which  it  is  held 
or  fastened,  or  to  which  the  handle  is  attached. 

10.  The  eye  on  (not  through)  a  button. 

11.  (Architecture.)  The  space  between  two  of  the 
channels  in  the  Doric  triglyph. 

Shank-cut'ter.  (Shoemal-ing.)  A  machine  or 
tool  for  cutting  shanks  for  boots  and  shoes. 

Shank-ir'on.  (Slioemaking.)  a.  A  former  for 
the  shank  of  a  boot  or  shoe. 

b.  An  iron  plate  placed  between  the  leather  por- 
tions of  a  boot-shank,  to  stifl'en  it. 

Shank-last'er.  (Shocmaking.)  A  tool  for  fit- 
ting til'-  upper  leather  over  the  shank  of  the  last. 
The  edge  of  the  leather  is  gripped  by  the  jaw,  by 
screwing  down  the  handle,  and  a  leverage  obtained 
by  the  pivoted  fulcrum  on  the  surface  of  tlie  last. 

Fig.  4911  consists  of  two  levers  which  are  crossed 
and  jointed  together  so  as  to  form  two  jaws  and  two 
handles  ;  the  inner  parts  of  the  jaws  are  made  of 
leather,  the  edges  extending  beyond  the  toothed  or 
spurred  ends  of  the  same. 

Shank-pEiiiit'er.  (Xautical.)  The  chain  or 
chain  and  rope  wliich  fastens  the  shank  and  flukes 
of  an  anchor  to  the  side  of  a  vessel,  abaft  the  cat- 
head, while  the  ri)ig  and  stock  are  secured  to  the 
caf-kciid  by  the  cat-head  stojifKr. 

Shanks.  Flat  pliers  used  by  lens-makers,  for 
shnnkiiui  or  nibbtimjthe  edges  of  pieces  of  glass,  to 
reduce  tliem  to  circular  form  before  the  grinding  and 
polishing  processes  commence. 


SHANK-WHEEL. 
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Fig.  4910. 


Fin.  4911. 


Shnnk-LasUr. 


Shaiik-Laster. 


Shank-wheel.  (Slwemaking.)  A  tool  to  orna- 
ment the  shank  of  a  boot  or  shoe. 

Shape.     1.  A  matrix  or  mold. 

2.  A  piece  of  metal,  roughed  out  as  nearly  as 
may  be  to  the  shape  it  will  assume  when  finally 
forged  and  finished. 

Shaped  Fab'ric-loom.  A  loom  for  weaving 
corsets,  skirts,  etc. 

Sbap'er.    1.  (Metal-working.)    A  form  of  planer 


in  which  the  work  is  placed  on  a  )nandrel  or  dogged 
to  a  stationary  bed,  wliile  the  tool-stock  is  recijiro- 
cated.  The  machine  has  assumed  many  forms,  and 
is  one  of  tlie  comparatively  late  additions  to  the 
macliine  tools  of  tlie  shop. 

Fig.  4912  shows  two  sizes  of  this  machine-tool. 
Tlie  longer  lias  6  feet  length  of  bed  ;  length  of  stroke, 
14^  inches  ;  will  plane  a  length  of  5  feet,  and  weighs 
about  5,000  jjounds.  Tlie  smaller  machine  has  a 
length  of  stroke  of  9^  inches,  and  will  plane  a  length 
of  16  inches.  Eacli  has  quick-return  motion  and 
(ii'cular  feed.  The  bed  a  is  grooved  on  tlie  front 
side,  so  as  to  aft'ord  hold  for  tlie  tables  b  b  for  hold- 
ing tlie  work  ;  the  tables  are  adjustable  vertically, 
liorizoutally,  and  independently.  On  the  bed  a  is 
the  tool-bed  c,  in  which  the  tool-head  d  slides  trans- 
versely of  the  bed  by  means  of  spur-wlieel  e,  crank 
/,  and  pitman  g,  driven  by  gearing  from  the  band- 
wheel  h.  The  extent  of  this  motion  is  variable,  be- 
ing determined  by  the  distance  of  the  crank -pin  from 
tlie  axis  of  the  crank,  i  is  an  arbor  upon  which  is 
shaped  circular  work.  A  hole  is  bored  in  the  object, 
and  it  is  then  dogged  on  the  arbor,  which  is  slightly 
rotated  between  each  reciprocation  of  the  tool,  thereby 
feeding  the  work  to  the  cutter.  The  result  is  the 
planing  of  a  surface  curved  in  a  jilane  at  right  an- 
gles to  the  motion  of  the  tool.  The  niachme  is  much 
used  for  shaping  objects  in  which  the  circular  form 
is  not  complete,  and  they  cannot,  therefore,  be  turned 


Fig.  4912. 


iStapers  {Large  and  Small  Sizes). 


e  par- 


in  a  lathe.     The  motion  of  the  tool  is  in  a  Um 
allel  with  the  axis  of  the  arbor. 

k  shows  upon  the  floor  a  bed  with  a  pair  of  heads 
having  centers  upon  which  -small  work  may  be 
mounted,  and  the  whole  jdaced  upon  one  or  both  of 
the  tables  b  b.  The  mandrel  in  the  attachment  k  is 
at  right  angles  to  the  motion  of  the  tool.  This  en- 
ables other  kinds  of  shapes  to  be  reached. 

Adown  the  length  of  the  bed  a  passes  a  feed- 
screw which  moves  the  tool-bed  c  between 
strokes,  when  required.  Depth  of  penetration 
of  the  tool  and  its  angular  presentation  are 
obtained  by  rectilinear  and  circular  adjustments 
of  the  tool-head. 

The  smaller  machine  on  the  right  of  the  cut  is 
similar  in  its  mode  of  operation. 

In  the  machine  (Fig.  4913),  the  tool-holder  a  is  carried  by  a 
sliding  head  &,  to  which  reciprocatiog  motion  is  imparted  by  a 
Unk  arrangement.     Plane  work  is  placed  on  and  adjusted  by 


the  tables  c  d  ;  circular  work  is  carried  on  the  arbor  e,  the  head 
b  being  kept  stationary  while  the  arbor  is  rotated. 
Themacliine(Fig.  4914)isusedfor  paring,  shaping,  and  slotting. 


Fig.  4913. 


Long-Beii  Sfiapin^- Machine. 
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Fig.  4914 


The  slide  carrying 
the  cutter  is  recip- 
rocated vertically 
from  a  disk  a  wliich 
is  adjustable  to 
Tary  the  length  of 
stroke,  and  ip  oper- 
ated by  eccentric 
gears  which  impart 
a  slow  movement 
at  the  moment  of 
cutting,  but  aquick 
upward  return  mo- 
tion. 

The  table  h  is 
susceptible  of  lon- 
gitudinal, trans- 
verse, and  circular 


Shaping  and  Slouing  Machine. 

horizontal  motion  to  present  the  work,  or  to  feed  on  any  line  of 
advance  by  combined  movements  of  the  rectilinear  and  tangent 
screws.    See  also  Routikg-m.vchine. 


2.  (Sheet-mcta/  Working.) 
Fig.  4915. 


Shaper/or  Sheet-Metal  Ware. 


A  striking  or  stamp- 
ing machine  for 
raising  sheet-met- 
al. In  the  ex- 
ample, the  die 
and  its  bed-plate 
are  raised  against 
the  clamp  and 
plunger,  the  clamp 
being  secured  to 
a  cross-plate 
which  bears 
against  adjustable 
springs.  The  die 
is  secured  to  a 
cross-head,  recip- 
rocated by  link 
attachment  to  a 
crank  on  the  same 
shaft  which  car- 
ries the  eccentrics 
giving  the  motion 


to  the  die.     See  St.^.mpixg-machine. 

3.  ( IFood-toortinf/.)  A  machine  for  cutting  mold- 
ings and  irregular  forms.  In  that  illustrated,  the 
cutters  are  held  by  side  and  end  pressure  in  cutter- 
heads  at  the  top  of  vertical  spindles.     Various  sized 


Fig.  4916. 


cutter-heads  may  be  used.  The  spindle-bearings  are 
connected,  and  are  vertically  adjustable  by  hand- 
wheels  at  the  front  of  the  machine.  Safety-guards 
are  provided  over  the  cutters  to  prevent  danger  to 
the  operator. 

Shap'ing.  1.  {ShipbuUdiiuj.)  As  applied  to  tlie 
preparation  of  angle-plates  for  shipbuilding,  slwpinfj 
consists  in  cutting  or  shearing  the  angle-iron  bars  to 
the  proper  length  (see  Shears)  ;  bending  them  so  as 
to  give  the  proper  figure  to  the  molding  edge  (see 
Bending;  Leveling-block  ;  Sw.vge);  and  beveling 
them  (see  Beveling). 

The  shaping  of  platfs  consists  in  cutting,  planing 
the  edges,  and  bending. 

Shap'ing-ma-chine'.  1.  (Metal-working.)  A 
machine-tool  for  working  in  metal.  A  planing-ma- 
chine  in  which  the  object  is  dogged  to  a  table  with 
vertical  and  horizontal  adjustment,  or  to  a  mandrel, 
and  the  tool  above  it  has  a  reciprocating  motion. 
See  Shaper. 

2.  (Block-making.)  The  shaping-machine  a.  Fig. 
4917,  turns  the  outside  surface  to  foim. 

It  consists  of  a  large  double  wheel  a  a  mounted  on  an  axle, 
and  having  upon  its  rims  10  pairs  of  mandrels,  by  which  10 
blocks  are  chucked.  Of  each  pair,  one  mandrel  forms  a  front 
center  and  chuck,  by  which  the  block  is  rotated,  and  the  end 
of  the  other  mandrel  forms  a  back  center  on  which  the  block 
turns.  When  the  main  wheel  is  rotated,  the  blocks  revolve, 
each  exposing  the  outside  of  one  cheek  to  the  action  of  the  cut- 
ting-tool b,  which  traverses  a  segmental  bar  c  by  means  of  a 

Fig.  4917. 


Shaper. 


Shaping-Machine. 


slide-rest.    The  cutting-tool  is  moved  by  handles  d  d  operated 
by  the  attendant. 

The  outwardly  exposed  faces  of  the  blocks  having  been 
dressed,  the  machine  is  stopped,  and  the  whole  series  of  blocks 
turned  one  quarter  round  by  means  of  the  central  cog-wheel  and 
the  pinion  connection  to  each  of  the  mandrels.  By  resuming 
the  rotation  of  the  large  wheel,  the  newly  exposed  face  is 
dressed ,  and  by  a  repetition  of  the  process  each  of  the  four  sides 
is  brought  to  shape.  Shapes  are  attached  to  the  segmental 
guide,  which  control  the  form  imparted  to  the  faces  of  the 
blocks.  One  shape  answers  for  the  edges,  and  another  for  the 
checks.  One  handle  keeps  the  tool  to  its  work  ;  the  other  has 
a  roller,  which  runs  against  the  shape  and  governs  the  curve. 


Share.     (Husbandrn.) 


Tile  sharp  blade   at 


Pig.  4918. 
i^2 


Grain-Drill  Share. 


the  front  of  a  plow,  and  whii;h 
cuts  the  bottom  of  the  furrow  and 
raises  the  soil.  The  duty  of  tlie 
colter  is  to  cut  vertically  to  detach 
the  fiirroiv-sliee  from  the  land, 
and  the  duty  of  the  mold-board  is 
to  lay  it  over  in  required  order. 
The  sJuire  is  the  main,  effective 
agent,  and  the  others  subsidiary. 
Sometimes,   as   in    shovel -plows. 


SHARPENER. 
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the  whole  working  portion  is  a  share  which  cuts, 
lifts,  and  throws  the  furrow-slice. 

Ran.some,  of  Ipswich,  England,  patented  the  cast- 
iron  share  in  1785. 

He  patented  the  ease-hardening  of  the  upper  edge 
in  1803,  so  that  the  share  became  self-sharpening. 

b.  The  blade  in  a  seeding-machine  or  drill,  which 
opens  the  ground  for  tlie  reception  of  the  seed. 

Sharp'en-er.     See  under  tlie  vai-ious  heads  :  — 


Kuiff-sharpeuer. 
ReaptT-knife  sharpener. 


Scissors-sharpener. 
Steel. 


Sharp'ie.  (Nautical.)  A  long,  sharp,  flat-bot- 
tomed .sail-iioat. 

Sharp-nail.  A  nail  with  a  sharp  forged  point, 
used  in  some  trades. 

Sharps.  The  most  pointed  of  the  three  grades 
of  sewing-needles,  —  blunts,  belweens,  sluwps. 

Shave.  A  drawing-knife.  Sometimes  a  blade 
mounted  in  a  stock,  as  a  Spokeshave,  a  Draw- 
shave  (wliirh  see). 

Shave-grass.  A  scouring-rush.  A  rough  aquatic 
plant  I'alleil  the  Dutch  ni.sh. 

Shave-hook.  A  triangular  plate  of  steel,  with 
sharpt^ued  edges,  used  in  scraping  the  surfaces  of 
metal  which  are  to  be  soldered.  The  object  is  to 
clean  them  from  grease  or  soil,  so  that  the  solder 
may  adhere.     See  Scraper. 

Shav'ing-cup.  A  cup  with  compartments  for 
hot  water  and  soap,  for  convenience  in  sliaving. 


Fig.  4919. 


Fig.  4920. 


Skaving-  Cup. 


Shavmg'HoTse. 


Shav'ing-horse.  ((Food-working.)  A  narrow 
bench  or  trestle  on  which  the  workman  sits  astride 
while  shaving  down  work  with  the  drawing-kniie  or 
spokeshave.  It  has  a  clamp,  closed  by  pressure  of 
the  feet,  for  holiling  the  work. 

Shav'ing-mak'er.  A  machine  for  making  wood- 
en sli;ivings  for  stutfing  ;  also  known  as  excelsior. 

Shav'ings-con-duct'or.  A  device  employed  in 
wood-woiking  establishments  for  removing  the  shav- 
ings, dust,  etc.,  from  the  machines  as  fast  as  they 
are  produced.  It  consists  of  a  fan  having  tubes 
leading  to  each  machine.  The  suction  of  the  fan 
draws  the  refuse  above  referred  to  into  a  general 
delivery-tube,  through  which  it  may  be  forced  to 
the  furnace-room  or  deposited  at  any  other  suitable 
sjiot.     See  Fan-blower,  Fig.  1918. 

Shav'ing-tub.  {Bookbinding.)  The  box  beneath 
the  cutting-press  to  catch  the  sha'ings. 

Shawl.  An  outer  garment  covering  the  upper 
part  of  the  person  ;  commonly  used  by  ladies,  but 
not  unfrequently  by  men.  In  the  latter  case  it 
represents  the  outer  garment  of  the  Scotch  High- 
landers, the  plaid,  which  term  in  time  has  come  to 
be  applied  to  any  kind  of  clieckered  goods  similar 
in  pattern  to  the  tartan  of  which  the  Highlander's  I 
plaid  was  made. 

Shawls  are  made  of  various  materials,  a."  wool,  silk,  crape, 
etc.,  plain  or  embroidered  The  cheaper  kinds  are  generally 
of  wool,  and  are  woven  in  the  usual  manner.  j 

The  English  and   French  imitations  of  Cashmere   or  India  I 
shawls  are  sometimes  made  of  pare  Thihetian  goats'  wool,  fre- 
•[iientlv  of  goats"  wool  and  sheep's  wool,  and  often  wholly  of  i 
tlie  hitt.T. 

The  niaiuifacture  of  imitation  Cashmere  shawls  was  intro-  1 


duced  into  England  about  1784  by  a  manufacturer  of  Norwich. 
He  employed  a  warp  of  Piedmontese  silk  and  a  weft  of  worsted 
yarn,  the'design  being  afterward  worked  in  by  a  process  of  hand 
darnmg.  Norwich  shawls  were  first  produced  entirely  in  the 
loom  io  1805.  Paisley  then  took  up  the  manufacture  and  suc- 
ceeded in  producing  successful  imitation  of  Cashmere,  using 
wool  only,  at  very  low  prices. 

In  180*2  the  manufacture  was  begun  at  Paris.  The  invention 
of  Jacquard's  loom,  or  at  least  its  jierfection  by  .iacquard,  is 
said  to  have  originated  in  this  manufacture.  The  French  imi- 
tations of  India  or  Cashmere  shawls  still  approach  nearer  the 
original  than  any  others,  and  command  a  corresponding  price. 
Those  of  Scotch  manufacturers  are,  however,  but  little  behind 
them,  and  are  constantly  improving.  Great  care  is  taken  in 
the  processes  of  scouring,  dyeing,  bleaching,  and  weaving.  A 
Scotch  shawl  of  the  highest  quality  occupies  a  skillful  weaver  for 
a  month  or  more,  the  weaving  representing  more  than  half  the 
value  of  the  shawl. 

India  or  "  camel's  hair  "  shawls  are  made  from  the  hair  of  a 
goat  indigenous  to  the  Himalayas  and  the  highlands  of  Thibet, 
which  has  a  line  curled  wool  beneath  the  coarse  upper  hair. 
In  the  spring,  the  goats  are  shorn ,  and  the  coarse  hairs  carefully 
picked  out.  The  wool  is  washed  in  a  solution  of  potash,  and 
afterward  in  pure  cold  water,  care  being  taken  to  avoid  telting 
the  fiber.  It  is  spun  by  hand,  a  hard  and  wiry  twisting  of  the 
fibers  being  avoided.  For  this  purpose  the  spinners  use  for  a 
spindle  a  ball  of  clay  with  an  iron  wire  attached,  and  keep  the 
finger  and  thumb  smooth  with  soapstone  powder.  The  wool  ia 
twice  dyed,  —  before  carding  and  after  spinning. 

The  pattern  of  an  India  shawl  is  worked  in  two  very  different 
ways.  One  method  is  to  embroider  it  in  a  kind  of  needlework 
upon  the  material,  and  the  other  to  work  it  into  the  web  during 
the  process  of  weaving.  The  latter  method  renders  the  shawl 
much  more  elegant  and  expensive.  When  this  process  is  em- 
ployed a  number  of  skewers  are  used,  sometimes  of  wood,  but  for 
the  best  work  always  of  ivory,  about  the  size  of  a  common  pack- 
ing-needle. They  are  sharpened  at  both  ends, and  each  skewer 
is  covered  with  a  different-colored  thread.  The.'se  are  then 
worked  according  to  a  set  pattern,  stitch  by  stitch,  into  the 
web,  as  the  weaving  proceeds.  As  the  process  is  very  slow,  no 
one  person  ever  produces  an  entire  shawl,  the  pattern  being 
given  out  to  the  natives  in  patches  or  blocks,  which  are  then  by 
a  similar  method  united  in  the  common  fabric.  Of  course  but 
one  surface  of  the  product  is  presentable,  the  under  side  being 
a  jumble  of  ends  of  threads  without  order  or  beauty. 

The  best  are  made  in  the  vale  of  Cashmere,  where  the  cost  of 
a  really  fine  shawl  ranges  from  S  250  to  S  500.  Some  of  those 
which  are  worked  for  native  princes  are  altogether  too  costly 
for  export,  being  worth  several  thousand  dollars. 


A  figure-weaving  loom. 

A  traveler's  pair  of  straps  with 


Fig.  4921. 


Shawl-Strap. 


Sharwl-loom. 
Shaiwl-strap. 

handle    to    jiack 
shawl     or     blanket 
compactly. 

Shawm.  {Mu- 
sic.) .\n  ancient 
wind-instrument. 

Sheaf,  (llus- ^ 
band r II.)  A  bundle 
of  wheat  or  other 
grain  on  the  stalk, 
bound  together.  A 
number  of  shertvcs 
standing  together  so 
as  to  be  mutually 
supporting,  forms  a 
shock  or  stook. 

Corn-fodder  is  sometimes  bound  in  sheaves  and 
mowed  away,  but  moi'e  often  the  sheaves  of  two  corn- 
shocks  are  stuck  up  together  to  form  a  fodder-shock. 

Shear.     A  l)arbed  lish-spear  with  several  prongs. 

Shear-grind'ing  Ma-chine'.  Fig.  4922  is  a 
machine  for  grinding  the  blades  of  cotton  and  woolen 
shearing-machines.  The  spiral-knife  cylinder  a  is 
mounted  in  bearings  on  the  machine,  and  rotated 
against  the  grinding-roUer  b,  renewing  the  sharpness 
of  the  knife-edges. 

Shear-hook.  {Nn.idical.)  Ati  instrument  with 
prongs  and  hooks,  placed  at  the  extremities  of  the 
yanls  of  tirc-sjups  to  entangle  the  enemy's  rigging. 

Shear-hulk.     See  Sheer-htlk. 

Shear'ing.  1.  The  cutting  of  metallic  plates  and 
bars.     !-!ce  Shears. 

2.  {Mining.)  The  making  of  vertical  cuts  at  the 
ends  of  a  portion  of  an  undercut  seam  of  coal,  serv- 
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Fig.  4922. 


Shear- Grinding  Machine  ((^tis  and  Marble), 

ing  to  destroy  the  continuity  of  the  strata  and  facil- 
itate the  breaking  down  of  the  mass.  The  under- 
cutting is  I'alled  Iwliug. 

3.  See  Sheep-she.\rs. 

4.  The  cutting  of  the  pile,  nap,  or  fluff  of  clotli. 

See  SHE-iRIXG-M.iCHINE. 

Shear'mg-ma-chiiie'.  1.  (JVoolen-manufoc- 
turf.)  A  niacliiue  through  which  cloth  is  passed 
after  leaving  the  gig-mill,  in  order  to  shorten  the 
nap  and  bring  it  to  an  even  length  so  as  to  secure  a 
smooth  surface.  This  was  formerly  done  by  hand 
with  a  pair  of  shears.  Machinery  for  the  purpose  was 
introduced,  leading,  of  course,  to  riots,  in  England, 
at  the  beginning  of  this  century.  See  Cloth-shear- 
ING  JI.iCHlNE,  page  575. 

One  arrangement  consists  of  a  fixed  semicircular 
rack,  within  or  behind  which  is  a  cutting-edge, 
called  a  le(Ujer-bla(k,  and  a  large  revohing  wJieel 
containing  eight  small  cutting-disks,  which,  in  con- 
tact with  the  ledger-blade,  form  a  number  of  delicate 
cutting-shears  ;  each  cutting-disk  is  furnished  with 
a  toothed  pinion  working  into  the  semicircular  rack, 
so  that  as  the  large  wheel  revolves  the  di.sks  acquire 
an  independent  rotaiy  motion  in  addition  to  their 
motion  with  the  large  wlieel.  The  machine  may  be 
made  to  travel  over  the  cloth,  or  the  cloth  may  be 
moved  beneath  the  machine,  whiuli  remains  station- 
ary. 

In  Curtis  and  Marble's  machine  (Fig.  4923),  the 
cloth  is  wound  from  one  roller  on  to  another,  passnig 
over  a  fixed  bar,  nliich  holds  it  up  to  the  action  of  the 


Fig.  4923. 


cutters  ;  one  of  these  is  a  continuous 
spiral  cutting-edge  upon  the  periph- 
ery of  a  roller,  and  the  other  a 
stationary  blade  ;  the  nap  is  clipped 
between  the  two. 

For  removing  the  loose  fibers  from 
cotton  cloth,  it  is  passed  over  a  hot 
plate  or  a  row  of  gas-jets  set  closely 
together.     See  Singeixg-machine. 
Fig.  4924  is  a  view  from  another 
point  of  direction  of  a  siuiilar  ma- 
chine.    It  is  intended  for  shearing 
brussels,    axminster,   tapestry,  and 
ingrain  carpets.     The   faluic  is  fed 
continuously  through  the  machine, 
passing  rollers  which  smooth  it  per- 
fectly and  pass  it  over  a  straight- 
edge.     Here  it  is  so  sharply  bent 
that   the   fibers   are  projected   out- 
ward  and  canght  between  the  spiral  blades  and  a 
straight  steel  knife,  between  whicli  the  fluft'  is  cut  off 
or  the  pile  reduced  to  a  length,  as  tlie  case  may  be. 

Fig.  4924. 


Hearing-Machine, 


Fig 


4925  is  a  view  of  Curtis  and  Marble's  mat- 
shearing  machine.  It  has  a  revolving  cylinder,  with 
spiral  knives  cutting  against  a  sharp  straight  knife 
known  as  a  hdtjcr-bhide.  It  is  constructed  to  cut 
five  feet  wide  either  in  single  mats  or  in  strings. 

The  view  shows  a  mat  undergoing  treatment. 

Shearing-machines  are  made  for  shearing  crosscut, 
reirrsibhr,  or  cvifinuoit-sii/, 

SheaT'lng-taTDle.  (Husbandri),)  A  bench  for 
holding  slieep  wliile  being  sheared.  The  table  is 
tilted,  the  sheep  backed  upon  it,  and  the  table  then 
restored  to  its  horizontal  position.  The  sheep  is  held 
by  straps,  and  rests  upon  the  curved  block  while  un- 
der the  operation  of  the  shears.  The  spring-support- 
ing rests  sustain  the  leaves  in  the  several  positions 
they  are  made  to  assume  in  turning  the  sheep. 

Shears.  1.  A  cutting  instrument,  operating  like 
scissors,  but  on  a  larger  scale  and  somewhat  diH'er- 
ently  shaped.  The  edges  of  the  blades  are  beveled, 
and  the  handles  adapted  for  thumb  and  fingers  re- 
spectively, instead  of  being  duplicates.  They  are 
adapted  for  tailors'  use. 

Shears  with  two  blades  and  a  spring  back  were  used 
in  old  Rome  for  clipping  slieep,  hair,  and  hedges. 

Tinman's  shears  have  relatively  shorter  jaws,  and 
are  either  gi'asped  in  the  hand  or  one  leg  placed  in 
the  vise  while  the  other  is  worked  by  hand.     They 
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Fig,  4925. 


Fig.  4928. 


Oj 


Ji^-Shearing  Machine. 

are  used  for  cuttiug  tin-plate  and  sheet-metal   of 

moderate  thickness,  such  as  stove-pipe  jilate. 

Bench-shears 
Fig.  4926.  have    powerful 

blades  with  ob- 
tuse cutting- 
edges.  The 
handles  are 
made  long  in 
proportion  to 
the  blades,  and 
the  end  of  the 
lower  one  is 
bent  down- 
wardly at  light 
angles,  so  that 
it  may  be  in- 
serted into  a 
hole  in  the 
work-bench  or 
table. 

Hand-shears 
are  used  be- 
tween  the 
thumb  and  fin- 
ger, in  the  same 

manner  as  cloth-shears,  but  have  a  stronger  edge, 

being  intended  for  cutting  sheet-metal. 

Fig.    4927  is  a  two-handed   shears   for   clii>ping 

horses.     One  handle  is  for  holding  it  to  place,  and 

Pi&  4927. 


Sheep- Shearing  Table. 


Shears /or  Clipping  Animals. 

the  other  drives  the  circular  cutter  by  means  of  a 
crank. 


Hnnd-Shears. 

a,  sheejt-shea.vs. 

See  also  Sheep-shears. 

6,  Aa/irf-shears  or  snips^ 
used  by  sheet-metal  workers. 

r,  6^;ifA-shears,  used  }>y 
tinmen  and  others.  The 
blades  are  about  one  fifth  of 
the  total  length,  which  U 
usually  from  lA^  to  4  feet ; 
the  square  taug  is  to  be 
inserted  in  a  hole  in  the 
work  -  bench  or  a  heavy 
wooden  block.  The  handle 
is  sometimes  forged  thicker 
at  the  end,  to  increase  the 
cutting  efifect  by  its  momen- 
tum when  thrown  down  by 
a  sudden  jerk. 

rf,  another  form,  in  which 
the  joint  is  at  the  extreme  end,  and  the  cutting-edge  between 
it  and  the  handle. 

e,  purchase-she&rs.     These  are  worked  by  a  lever  united  by  a 
connecting-rod  to  the  movable  blade,  and  considerably  increas- 

Fig.  4929. 


ing  the  power ;  a  spring  is  usually  provided  to  press  the  two 
edges  together,  and  a  stop  to  determine  the  length  or  width  of 
the  pieces  cut  off.    Were  the  edges  of  the  blades  not  in  contact, 
as  seen  at  ff,  the  ef- 
fect would  be  to  fold  Fig.  4930. 
rather  than  out  the 
metal,  and  strain  the 
shears. 

/.-•ihearaanrl  squeez- 
er. The  lower  piece  is 
firmly  fixed  ;  the  cut- 
ting-edges are  near 
the  joint ;  and  dies 
may  be  placed  in  the 
far  end  for  swaging 
hot  pieces  of  metal. 
The  long  arm  of  the 
cutting-lever  is  oper- 
ated by  a  connecting- 
rod  and  eccentric 
driven  by  the  engine. 

A,  ftnubJf  shears, 
used  at  the  British 
Mint.       The     lower 
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piece  has  a  cutter  at  each  eud,  aad  hcts  by  a  rocking  motion 
against  the  fixed  upper  piece. 

t,  bench-shears  with  a  pivoted  cutter,  adjusted  in  each  blade 
by  means  of  a  screw. 

_;.  The  blades  are  recessed  at  the  pivot-hole  ;',  so  that  the 
metal,  in  cutting,  is  not  compressed  so  much  at  that  point,  in 
order  that  it  may  remain  soft  after  hammering,  allowing  the 
rivet-holes  to  be  readily  punched. 

k.  Two  short,  stroug  blades  are  formed  on  the  sides  of  the 
large  ones  for  cutting  wire,  whalebone,  ftc. 

k'.  Cuttiug-nippers  having  cutter.-*  whii-h  are  held  by  .^screws, 
so  as  to  be  removable  and  replaceable,  are  also  used  for  this 
purpose. 

Shears  are  also  made  having  a  thin  cutting-blade  closing  in 
between  two  opposite  blades,  which  serve  as  guides  for  the  cut- 
ting-blade. 

Another  description  is  provided  with  a  series  of  removable 
cutters  of  different  sizes,  having  triangular  cutting-faces;  these 
are  secured  in  one  jaw  and  cut  into  a  suitable  slot  in  the  oppo- 
site jaw. 

I-  A  stationary  blade  is  fitted  in  the  rabbeted  face  of  the  lower 

section,  and  a  mov- 


Fig.  4931. 


able  blade  opei-ated 
by  a  lever  is  hinged 
to  the  rabbeted  face 
of  the  upper  sec- 
tion ;  the  faces  of 
the  sections  give 
support  to  the 
blades. 

vt.  Forbrush-makers. 
The     wedge-shaped 
throat  in  the  lower  sta- 
tionary blade   holds   the    bristles 
while  they  are  severed  by  the  down- 
ward movement  of  the  upper  blade. 
n.  For  cutting  the  bloom  or  mill 
bar  as  it  comes  from  the  roughiug- 
rollers.    The  cuttiug-edges  of  hard 
steel  are  bolted  to  the  lower  sta- 
tionary frame  and  to  the  upper  mova- 
ble jaw,  which  is  operated  by  a  connect- 
ing-rod from  the  tiy-wheel  shaft  of  the 
engine. 

The  bar-shears  have  usually  one  sta- 
tionary and  one  oscillating  jaw,  and  are 
used  to  cut  bars  of  iron  into  pieces  to 
be  built  into  fagots  for  reheating  and 
rerolliDg  to  form  beams,  nail-plates,  or 
some   peculiar  grades   of   iron    which 
owe  their  quality  to  repeated  working. 
The  moving  jaw  is  operated  by  a  cam  on 
a  rotating  shaft,  and  makes  its  strokes 
in    uniform    time. 
See      Bar  -  suear, 
page  241. 

0.  Metal-shears. 
The  cutters  are  at- 
tached and  ar- 
ranged as  in  the 
precedingcase.  The 
long  lever  of  the 
upper  jaw  is  operated  by  an  eccentric  on  the  fly-wheel  shaft 
pressing  against  a  roller  pivoted  in  the  end  of  the  lever. 

The  machine  for  cutting  to  a  length  angle-iron  for  ships' 
frames  consists  of  a  fixed  cutter  in  the  form  of  a  right-angled 
triangular  notch,  in  which  the  angle-iron  to  be  cut  is  laid  with 
the  angle  downward  ;  the  movable  cutter  is  a  solid  right-angled 
triangle,  with  the  right  angle  pointing  downward  ;  it  is  fixed  in 
the  lower  end  of  a  block  which  slides  between  vertical  guides, 
and  has  a  reciprocating  motion  given  to  it  by  an  eccentric  on  a 
rotating  shaft,  making  twenty  revolutions  per  minute  or  tliere- 
about. 

The  effort  required  to  shear  a  piece  of  iron  is  about  50,000 
pounds  per  square  inch  of  the  area  of  the  shorn  surface.  The 
vrork  performed  is  about  equal  to  that  effort  multiplied  by  half 

Fig.  4932 


!:>hears. 


the  thickness  of  the  piece  in  the  direction  of  shearing.  For  as 
equal  area  of  steel,  the  effort  is  probably  about  double. 

The  shears  for  cutting  plates  for  the  outside  skin  of  a  ship 
consist  of  a  pair  of  straight  cast-steel  cutters  :  the  lower  one  is 
fixed  and  horizontal ;  the  upper  or  movable  cutter  has  a  slight 
slope  to  give  it  an  oblique  cut. 

t/  r  are  forms  of  hydraulic  shears.  The  movable  cutter  is  at- 
tached to  the  ram  of  a  hydraulic  press,  making  in  the  former  a 
downward  and  in  the  latter  an  upward  stroke. 


Fig.   4933,   a  combined  shears  aiul  punch, 
punch   is    connected 


Tlie 


with  a  lever  making 
its  effective  stroke  at 
one  side  of  the  ma- 
chine, —  the  left  in 
the  illustration,  — 
and  operated  by  a 
yoke  and  a  heart- 
cam  ;  the  movable 
shear  -  blade  is  at- 
tached to  a  lever 
makinrj  its  stroke  at 
the  otlier  side,  and 
operated  by  a  yoke 
and  eccentric.  The 
motions  of  both  are 
derived  from  gear- 
connection  with  the 
fly-wheel  p. 


Fig.  4933. 


Shears  and  Punch. 


Fig.  4934. 


In  Fig.  4934,  the  circular  cutters  e  f  are  rotated  in  opposite 
directions  by  gears  operated  from 
the  hand-wheel  g.  A  number  of 
these  cutters  may  be  arranged  on 
each  shaft,  so  as  to  cut  a  sheet  of 
metal  into  a  series  of  strips. 

2.  The  ways  or  travk  of  a 
lathe  upon  which  the  lathe- 
head,  puppet-head,  and  rest 
are  placed,  and  on  which  the 
latter  is  adjusted  in  the-^' 
common  lathe  or  slides  in 
the  traversing  lathe. 

3.  For  the  hoisting   de- 
vice, see  Sheeus. 

See   under   the  following 
heads  :  — 


Circular- Cutler  Shears. 


Hyftraulic  Shears. 


Bar -shears. 
Bench-shears. 
Button-hole  shears. 
Cattle-marking  shears. 
Clipping-shears. 
Cutting-nippers. 
Kdging-shears. 
Garden -shears. 
Grass -edging  shears. 
Hair-clipping  shears. 
Hand-shears. 
Hedging-shears. 


Hydraulic  shears. 
Lop  ping-shears. 
Pruning-shears. 
Punch  and  shears. 
Scissors. 

Shear-grinding  machine. 
Shearing -machine. 
Shearing-table. 
Sheep-shears. 
Sheet-metal  shears. 
Tailor's  shears. 
Tinman's  shears. 


Shear-steel.  Blister-steel,  heated,  rolled,  and 
tilted  to  improve  the  quality. 

Several  bars  are  welded  together  and  drawn  out. 

Shear-steel  is  named  from  its  applicability  to  the 
manufacture  of  cutting  instruments,  shears,  knives, 
scythes,  etc. 

Tlie  bar  is  sometimes  cut,  fagoted,  reheated,  and 
again  tilted.  This  may  be  repeated.  The  terms 
single  shear  and  d/)uhh  shfar  indicate  the  extent  to 
which  the  process  is  carried. 

Sheath.     1 .  A  scabbard  for  a  sword. 

2.   A  case  for  a  knife. 

Sheath'ing.  {Sfiipbuilding.)  A  covering,  usu- 
ally thin  plates  of  copper  or  an  alloy  containing  cop- 
per, to  protect  a  wooden  ship's  bottom  from  worms. 
Lead  was  used  for  the  purpose  nearlj'  as  long  ago  as 
the  Christian  era. 

The  gradual  oxidation  of  the  copper  has  been  pre- 
vented by  the  application  of  pieces  of  zinc  or  iron 
upon  ditlerent  parts  of  the  surface.    This  renders  the 
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copper  electro-negative  and  preserves  it,  but  at  the 
expense  of  its  cleanliness,  as  marine  weeds  and  bar- 
nacles are  more  apt  to  adhere  to  it. 

Tlie  order  for  tlic  slicatliing  of  the  vessels  of  the 
English  navy  witli  copper-plate  was  given  in  1783. 

SheathiDg-copper  is  laid  on  with  a  lap-joint,  the  lower  and 
after  edges  of  the  sheet  tapping  upon  the  sheets  below  and 
abaft  it.  The  grades  are  known  by  the  number  of  ounees  to 
the  superficial  foot,  as  IS-ounee,  18-ounce,  2.'^-ounce,  32-ounce. 
The  heaviest  is  put  forward  from  the  bows  to  the  keel,  and  on 
the  load-line  and  four  strakes  below  it. 

The  sizes  of  these  metallic  sheets  are  as  follows  :  — 

Weight  in  ounces  per  square  foot IS  28  32 

Thickness  in  inches 0.025      0  038      0.044 

Length  in  inches 48  48  48 

Breadth  in  inches 20  14  14 

The  thicker  sheathing  is  used  on  the  bows. 

The  sheets  are  put  on  in  strakes,  running  fore  and  afl.  The 
after  end  of  each  sheet  overlaps  tiie  forward  end  of  the  next, 
and  the  lower  edge  of  one  strake  overlaps  the  upper  edge  of  the 
one  below  it. 

Iron  ships  may  be  sheathed  with  copper  or  alloy  by  attaching 
to  the  iron  skin  a  complete  wooden  surface  to  hold  the  sheath- 
ing-nails.  This  is,  however,  very  expensive.  See  "  Watts,  Itau- 
kine,  etc.,  Shipbuilding.'' 

It  has  also  been  proposed  to  employ  zinc,  amalgamating  its 
surfiice  with  mercury,  so  as  to  preserve  it  from  the  action  of  the 
sea-water  ;  a  galvanic  current  is  thus  established  which  pre- 
vents corrosion  of  the  iron. 

The  ship  of  Trajan,  sunk  in  the  Lake  of  Nemi  and  recovered 
after  many  centuries  had  elapsed,  was  found  by  Albert!  (six- 
teenth century)  "  to  consist  of  pine  and  cypress  in  excellent 
preservation,  which,  besides  a  coating  of  black  pitch,  had  a 
double  covering  of  canvas  glued  on,  and  over  it  a  sheathing  of 
lead  fastened  with  brass  nails." 

In  1H13,  a  junk  of  800  or  1,000  tons  was  seen  by  European 
navigators  in  Japan,  entirely  sheathed  with  iron  European  ves- 
sels were  tirsf  sheathed  with  copper  in  the  seventeenth  century. 

In  "  Sir  Richard  Hawkins's  Voyage  to  the  South  Sea,"  1593, 
various  kinds  of  sheathing  to  prevent  the  ravages  of  the  teredo  are 
mentioned.  In  Spain,  very  thin  sheets  of  lead  were  used,  but 
were  not  durable  ;  canvas  had  been  tried,  but  unsuccessfully. 
He  recommends  charring  the  outside  of  the  planks  and  coating 
them  with  pitch  or  tar.  In  China  a  kind  of  varnish  was  em- 
ployed. He  also  speaks  of  a  compound  of  pitch  and  glass.  His 
father  had  invented  the  best  method  then  used  in  England  ;  it 
consisted  of  two  thicknesses  of  extra  planking,  between  which 
was  tar  and  hair  in  two  layers.  This  was  cheap  and  effective. 
The  axlhesion  of  barnacles  and  .sea-weeds  was  a  minor  consider- 
ation. 

Sheath'ing-met'al.  The  following  are  some  of 
the  alloys  employed  :  — 

Muntz's,  copper,  60  :  zinc,  1 

Mushet's,  copper,  100;  zinc,  i. 

Revere's,  copper,  95  ;  zinc,  5. 

Wetherstedt's,  copper,  90  to  97  ;  antimony,  3  to  10. 

Collins's  (red),  copper,  8  ;  zinc,  1 

Oollins's  (yellow),  copper,  10  ;  zinc,  8. 

Collins's  (white),  copper,  1 :  zinc,  16 ;  tin,  16. 

Pope's,  le.ad,  1 ;  zinc,  3  ;  tin,  2. 

Cast  and  roll  into  sheets  at  about  200".     See  Allot. 

Another  alloy  of  Mushet's  is  composed  of  copper,  100  pounds ; 
zinc,  0.5  ounce  ;  tin, 0.5  ounce  ;  antimony,  1  ounce  ;  arsenic, 2 
Or,  the  100  pounds  of  copper  may  be  alloyed  with  either  one  of 
the  following:  zinc,  2  ounces;  antimony,  4  ounces  ;  arsenic,  8 
ounces  ;  tin,  2  ounces. 

Sheath 'ing-nail.  1.  (Nautical.)  A  cast  nail  of 
an  alloy  of  copper  and  tin,  used  for  nailing  on  the 
metallic  sheathing  of  vessels.  They  are  flat  and 
polished  on  the  head,  countersunk  beneath  the 
head. 

JFeighJ,  of  Composition  Sheathing- Nails. 


L'gth. 


Ins. 

J 
i 
1 

n 
ij 


290 
260 
212 
201 
199 


No. 


No.  in  a 
Pound 


Ins. 
1 
IS 

u 

li 


190 
184 
168 
110 


No. 


L'gth 

Ins. 
If 
IJ 
2 
2i 


No.  in  a 
Pound. 


101 

74 
64 
59 


2.  (Carpciitrii.)  A  nail,  in  .size  6d.  to  Sd.,  used  to 
nail  on  sheathing  for  shingling  or  slating. 

Sheath'ing-pa'per.  A  large  and  coarse  paper 
made  for  an  inner  lining  of  the  metallic  sheathing 
of  vessels. 


Sheave.  1.  (Hoisting.)  The  grooved  wheel  in 
the  shfU  of  a  block  or  pulley  over 
which  the  rope  runs.  It  is  gener-  Fig.  4935. 
ally,  in  ■wooden  blocks,  of  lignum- 
vitiB,  and  lias  a  brass  bushing, 
called  a  coak,  which  runs  on  the 
pin.  See  Block  ;  Pulley  ; 
Tackle,  etc.     A  Shiver. 

Tlie  pulley  was  known  to  the 
Greeks  and  Romans.  Vitruvius 
describes  the  sheaves  (orbicali)  in 
the  blocks  {trochlea  or  rcchamus). 

To  increase  the  adhesion  of  the  ggrraieil 
rope  on  the  sheave,  the  latter  may   skeave. 
be   serrated.       This   opposes    the 
slipping  of  the  rope.     Fig.  4935. 

2.  (Lock-smithing.)     A  sliding  scutcheon 
for  covering  a  keyhole.     See  Scutcheon,  inn  SJieave. 

Shed.    1.    (Loom.)   The  space  between 
the  upper  and  lower  warps,  forming  a  raceway  for 
the  shuttle. 

2.  (Building.)    A  lean-to  frame  building  of  one- 
story. 

Shed-roof.  (Building.)   A  lean-to.    Having  but 
one  inclined  side. 

Fig.  4937. 


Slieep-Rach. 


Ap'pa-ra'tus.     An   English 

;  sheep,  to  enable  their  fleeces 

Fig.  4938. 


Sheep-dip'ping 

apparatus  for  dippinj 
the  better  to  protect 
them  against  the 
dani]i  and  changeable 
weather. 

Sheep-hold'er. 
(Susbanchi/.)  Acra-- 
die  or  table  to  hold 
a  sheep  while  being 
shorn.   Figs. 4942- 4. 

Sheep-hook. 
(Husbandry. )  A  shep- 
herd's crook. 

Sheep-rack.  Tlie 
portable  wrouglit-iron 
sheep-rack  (Fig.  4937) 
is  mounted  on  four 
wheels,  and  has  a 
wrought  -  iron  hay- 
i-ack  in  the  middle, 
a  troligh  at  each  side, 

doors  at  the  ends,  and  a  corrugated  iron 
eave-gutters. 


SIteep  Rack  and  Troughs. 

oof  with 


Fig.  4939. 


Suep  Rack  and  Sited. 


SHEEP'S-FOOT  TRIMMER. 
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Fig.  4910. 


iSlieep-Rack, 


Fig.  4938  is  a 
double  nuk  with 
lids,  feed-troughs, 
and  shutters. 

In  Fig.  4939,  the 
two  feed-racks  are 
jilaced  in  a  shed 
whose  hinged  sec- 
tional roof  is  sup- 
ported on  angular 
end-framing  and  is 
convertible  into  an 
open  shed. 

In  Fig.  4940,  the 


Sheep-shank. 

Fig. 4941. 

S/teep-  S/tank. 


doors  are  hinged  and  cleated  to  make  a  transferable 
open  or  covered  rack  for  feed. 

Sheep's-foot  Trim'mer.  A  pair  of  shears  or 
cutting-pinchers  to  trim  the  excessive  growth  of  the 
hoof. 

A  peculiar  mode  of  taking  up 
the  slack  of  a  rope  and  short- 
ening it  temporarily.  The 
rope  is  doubled  in  three  parts, 
a  hitch  is  taken  over  each 
bight  with  the  standing  part 
and  jammed  taut.  See  42, 
Fig.  2777,  page  1240. 

Sheep-shear'ing  Ma-chine',  {ffiisbandry. )  A 
machine  for  giving  motion  to  the  shears  wherewith 
sheep  are  shorn.  The  shears  are  usually  angular 
cutters  reciprocated  over  guards,  which  act  as  the 
other  halves  of  the  shears,  much  as  in  the  manner 
of  mowing-machine  cutters,  but  on  a  very  small 
scale. 

la  Fig,  4942,  which  may  stand  as  an  example  of  a  score  of 
different  machines  of  this  class,  the  shears  are  at  the  end  of  a 
flexible  shaft,  which  is  rotated  by  band  connection  from  the 
fly-wheel  on  the  craak-shaft.  The  vibrating  shears  haVe  a  shield 
to  prevent  the  wool  being  cut  more  than  once,  and  are  attached 
by  a  flexible  connection  and  tumbling-rod  to  a  counterbalance 


Fig.  4942. 


S/uep'S/iearing  Mar/tine. 

arm,  which  is  pivoted  upon  a  standard,  in  which  is  placed  the 
driving-wheel  which  gives  motion  to  the  knife. 

In  another  machine,  a  vibrating  motion  is  communicated  to 
the  cutter  while  being  moved  in  any  direction  or  passed  over 
the  body  of  the  sheep,  so  that  two  different  persons  may  work 
with  one  machine  at  the  same  time  and  operate  upon  two  differ- 
ent animals,  while  either  cutter  may  be  stopped  independently 
of  the  other  by  simply  releasing  the  lever  which  holds  up  its 
driving-shaft.  The  machine  may  be  driven  by  horse,  dog,  steam, 
or  water  power. 

See  the  following  list  of  United  States  patents ,  which  includes 
horse^;Iipping  machines :  — 


No. 
12,760. 
14,.354. 

14,840. 

15,948. 

16,4bl. 

16  720. 
*1S,151. 

23,187. 

32,184 

42,572. 

44,171. 

44,618. 
•45,703. 

45,821. 

46,226. 
•52,293 

53,777. 
•69,089. 

59,103. 

65,077. 

65,1.30. 

66,966. 

69,641. 

70,861. 
•72,103. 

72,214. 

77,093. 

79,179. 
•79,293. 

81,210. 

82,404. 


Name.  Date. 

Lancaster 18.55 

Fisher 18.56 

Wilder 1856 

Jenkins 1856 

Bradley 1857 

Chambers 1857 

Jenkins 1857 

Morgan 1859 

Cutler 1861 

FuUum 1864 

Evans 1864 

Eccles 1864 

Davis 1.865 

Emery 1865 

Emery 1865 

Kennedy 1866 

Davis 1866 

Smith 1866 

Washburn  et  al.  1866 

Harlow  el  at 1867 

Spelman 1867 

Jenkins 1867 

Clark  rt  a; 1867 

Kingsley 1867 

Smith  tlal 1867 

Maynardeloi..  1867 

Uenshaw 1868 

Alwood 1868 

Adic 1868 

Reid 1868 

HarsioelaL...  1863 


No. 

82,673. 

84,905 

84,926. 

88,317. 

88,310. 

90,877. 

94,803 

96,742. 
104,222. 
107,128. 
108,489. 
114,477. 
116,216. 
116,885. 
117,774. 
118,417. 
119,019 
122,852. 
123,508. 
125,809. 
125,911. 
135,293. 
136,903 
137,220. 
144,136. 
153,846. 
154,603. 
156,409. 
157,156. 
157,157. 


Name. 

Alwood 

Reid 

Wilson  et  al  . .. 
McCarty  etal.. 

Smith  et'al 

Salom  et  al  .... 
Walker  et  ai... 

Tidmarsh 

Smith  etal 

Twigg 

Knight 

Richardson  e/oi. 

Pratt 

Tally  etal 

Harlow 

Wyatt 

Evans 

Priest  et  al 

Pratt 

Grout 

.Smith  et  at 

Smith 

Harrison 

Lengelee 

Priest 

Reynolds  et  al.. 
Hamilton  et  al. 

Clark 

Chaquette 

Chaquette 


Date. 

.  1868 
.  186S 
.  1868 
.  1869 
1869 
1869 
1869 
1869 
1870 
1870 
1870 
187 
187 
187 
187: 
18' 
18' 
1872 
1872 
1872 
1872 
1873 
1873 
1873 
1873 
1874 
1874 
1874 
1874 
1874 


*  Reissued. 


Sheep-shear'ing  Ta'ble.  A  holder  or  bench 
to  hold  a  sheep  while  being  sheared. 

Fig.  4943  has  a  canvas  bed  supported  on  a  double 
X-frame,  and  of  sufficient  capacity  to  hold  the  sheep. 

Fig.  4943. 


Sheep- Shearing  Table. 

In  using  Fig.  4944,  the  sheep  being  laid  on  the 
table,  the  cords  attached  to  the  rotating  wheel  fasten 
the  hind  legs.     The  curved  spring  hook  liolds  its 


Fig.  4944, 


neck,  and  the  cord  and  snap  secure  the  front  legs  to 
the  eye-bolts  on  the  table. 

In  "Fig.  4945,  the  sheep  is  strapped  in  a  trough, 
which  is  so  pivoted  as  to  give  any  presentation  to 
the  shearer,  and  to  dump  the  animal  when  the  opera- 
tion is  concluded. 

j      Sheep-shears.    The  blades  are  united  by  a  steel 
bow  which   makes  them  self-opening,   the  cutting 

I  being  done  by  the  grasp  of  the  hand. 
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Fig.  4945. 


Sheep-Holder. 


C,  Fig.  4946, 
show.s  the  bow, 
A  B  the  blades  ; 
the  e.\aiii{ile  dif- 
fers from  the 
coimnon  sheep- 
shears  in  having 
a  Hanged  projec- 
tion at  the  heel  of 
each  blade,  enabling 
the  operator  to  take  a 
firmer  liold. 

In  Fig.  4947,  the 
central  blade  affords 
cutting-edges  to  each 
of  the  side  blades. 


SHEER. 
rig.  4950. 


In  Fig.  4948,  the  central  blade  is  pivoted  to  one 
of  the  main  blades,  and  its  slotted  .->liank  is  pivoted 
to  an  oscillatiii     '  '  '  ' ' 


Machine  Sheep- Shears. 


of  a  flexible  shaft,  rotated  by  a  liand  wheel  and  belt, 
and  descending  in  line  with  the  axis  of  the  main- 
wheel  of  the  sheaiing-comb,  to  which  it  imparts 
motion  and  from  which  the  cutters  of  the  comb  are 
actuated. 

Fig.  4951  is  a  portable  sheep-shearing  instrument 
operated  by  air  under  pressui'e,  the  engine  to  0|>erate 
the  cutters  being  inclosed  within  the  Iwndle,  and 


stud  from  tlie  side  bar,  and  has  a  slotted  connection 
to  a  pivot  on  the  other  main  blade. 

Fig.  4947. 


Sheeii-  Shears. 


In  Fig.  4949,  the  teeth  of  the  cutters  are  double- 
edged.     The  cutter-plates  are  connected  by  a  screw 

Fig.  4948. 


Sheep- Shearing  Machine. 


the  compressed  air  being  conducted  thereto  by  a 
flexible  pipe.  The  reciprocating  cutter  is  oscillated 
by  a  lever. 

Sheep'skln.  The  tanned  skin  of  a  sheep,  in  de- 
mand for  nuiny  of  the  commoner  uses  of  leather,  — 
shoe-binding,  bookbinding,  and  wash-leather.  In 
the  latter  case  it  is  a  substitute  for  chamois,  and, 
indeed,  is  often  tanned  to  represent  goat  and  buck 
skins. 

Sheep-split.  The  divided  skin  of  a  sheep.  One 
half  is  a  thin  sf:iii  and  the  other  a  xjtlit. 

Sheep-wash'ing  Ap'pa-ra'tus.  A  mecliani- 
cal     arrangement     to 


befor 


Three- Baded  Shears. 

which  is  secnred  to  one  plate  and  traverses  a  slot  in 
the  other  plate.     The  spring  has  one  or  more  coils. 

Fig.   4950  is  a  sheeji-shears  with  a  six-fingered 
comb  and  a  revolving  bladed  disk.     It  is  designed 


Fig.  4949. 


cleanse     wool 
shearing. 

Fig.  4952  shows  a  form 
of  animal  shower-bath  used 
in  Hungary  for  this  pur- 
pose. The  sheep  are  soalteii 
in  a  stream  until  the  grea.se 
and  dirty  covering  of  the 
wool  are  loosened.  The 
sheep  are  then  driven 
into  the  pen  e  and  thor- 
oughly drenched  by  a 
stream  from  hose  rf,  which 
is  supplied  from  one  of 
the  wooden  pipes  c  e.  b 
is  a  tank  which  gives  the 


Fig.  4952. 


Sheep-  Washing  Apparatits. 


MiiUiple-Bladed  Shears. 

a  machine  such  as  ]  _^ 
shearing-comb  is  suspended  from  a  crane  by  means  |      Sheer.   1.  (Shipbuilding.)  The  upward  curvature 


necessary  head  to  the  flow  of  water.    This  tank  is  kept  Blled 
to  be  used  in  a  machine  such  as  Fig.  4942.     The    ^y  pump  «■ 
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SHEERS. 


of  the  lines  of  a  vessel  toward  tlie  tow  and  stem. 
Different  views  are  entertained  by  different  naval 
constructors  as  to  the  proper  amount  to  be  given. 
Sharp  vessels  generally  have  more  than  full-built 
ones  ;  small  vessels  more  than  large  ones  ;  and  mer- 
chantmen more  than  men-of-war. 

WTien  the  deck  is  perfectly  flush  from  stem  to 
stem,  a  vessel  is  said  to  have  a  sti-aight  sheer. 

2.  {A'aulical.)  The  position  of  a  ship  riding  at 
single  anchor  with  the  anchor  ahead.  When  riding 
at  short  scope  of  cable,  when  she  swings  at  right 
angles  to  the  cable,  exposing  a  larger  surface  to  the 
wind  or  current,  and  causing  the  anchor  to  drag,  she 
is  said  to  break  her  sheer. 

The  only  natural  boat  occurring  to  the  writer,  made  specifi- 
cally for  the  purpose,  is  that  built  of  eggs  by  the  gnat.  It  con- 
sists of,  say,  from  250  to  350  eggs  ;  is  sharp,  high  fore  and  aft, 
conTex  below,  concave  above,  and  fioata  uniformly  keel  down. 
It  has  a  natural  sheer,  and  though  it  pitches  and  rolls  in  it.s 
mimic  ocean ,  is  trim  and  lively  and  never  founders.  To  say 
that  it  is  never  wrecked  would  be  too  much. 

"  The  best-laid  schemes  o'  [gnats]  and  men 
Gang  aft  a-gley.'' 

Sheer-bat'ten.  1.  (Sliipbuilding.)  A  strip 
nailed  to  the  ribs  to  indicate  the  position  of  the 
wales  or  bends  preparatory  to  those  planks  being 
bolted  on. 

2.  (Nauiical.)  A  horizontal  batten  seized  to  the 
shronds  above  the  dead-eyes  to  keep  the  latter  from 
turning. 

Sheer-boom.  (Lumbering.)  A  boom  in  a 
stream  to  catch  logs  and  direct  them  toward  a  log- 
pond.  One  end  is  moored  to  the  shore,  and  it  has 
rudders  set  at  such  an  angle  as  to  catch  the  force  of 
the  current  obliquely,  and  thus  maintain  its  position 
at  a  certain  angle  across  the  direction  of  the  stream. 

Sheer-draft.  (Shipwrightiiig.)  The  plan  of 
elevation  of  a  ship  whereon  is  described  the  outboard 
works,  as  the  wales,  shear-rails,  ports,  drifts,  heads, 
quarters,  post,  and  stem,  etc. ,  the  hang  of  each  deck 
inside,  the  water-lines,  etc.  (Meade.)  The  sheer- 
plan. 

Sheer-hulk.  {Xautical.)  An  old  vessel  fitted 
with  sheers  for  taking  out  and  putting  in  masts  of 
vessels.     See  Sheers. 

Sheer'ing.  Deviating  to  either  side  of  the  line 
of  the  course. 

Sheer-lash 'ing.    (NatUical.)   The  mode  of  lash- 


Fig.  49oa 


ing  together  the  legs  of  the  sheer  at  the  cross.  The 
middle  of  the  rope  is  passed  around  the  cross,  the 
ends  passed  up  and  down  respectively,  then  returned 
on  their  own  parts  and  lashed  together. 

Sheer-leg.  {Hoisting.)  Sheer-legs  were  em- 
ployed in  lieu  of  scaffolding  in  the  erection  of  the 
Ciystal  Palace  building  at  Sydenham,  1851.  Two 
poles  were  placed  upright  and  connected  at  top  by 
a  cross  piece  ;  the  whole  being  steadied  by  guys. 
The  columns  were  hoisted  into  a  vertical  posi- 
tion by  a  rope  and  pulley,  and  held  until  they 
were  bolted  to  their  bases.  When  two  columns 
had  been  fixed  in  position,  a  connecting  piece  was 
attached  to  each  end  of  the  girder,  which  was  raised 
by  the  same  means  and  bolted  on  to  the  tops,  of 
the  columns. 

Sheer-line.  1.  (Shipbuilding.)  The  line  of  the 
deck  at  the  side  of  the  ship. 

2.  (Mililary.)  The  stretched  hawser  of  a  flying 
bridge  along  which  the  boat  passes. 

Sheer-mast  (Nauiical.)  One  formed  of  a 
pair  of  spai-s,  between  which  the  yard  of  the  sail 
is  slung. 

Sheer-plan.  (Shipbuilding.)  A  vertical,  lon- 
gitudinal, 'midship  section  of  a  vessel,  on  which  are 
projected  various  lines  which,  in  an  architectural 
dra«-ing,  would  be  shown  by  an  elevation,  as,  — 


Water  lines  (blue). 
Level  lines. 
Diagonal  lines  (red). 
Buttock  and  bow  lines. 


Main-breadth  line. 
Top-breadth  or  top-timber  line. 
Top-side  line. 
Cutting-down  line. 


Skeer-Lig. 


Sheer-rail;  Waist-rail.  (Shijiuyrighting.)  A 
rail  surrounding  a  ship  on  the  outside,  under  the 

gunwale. 

Sheers.  1.  (yantical.)  Originalh- spelt  sAcars, 
from  the  resemblance,  in  form,  to  cutting  shears. 
Bailey,  1725;  Phillips  "World  of  Words,"  1658. 
Jlodern  maritime  custom  has  othenrise  determined 
it. 

An  ajiparatus  consisting  of  two  masts,  or  leg.%  se- 
cured together  at  the  top,  and  provided  with  ropes 
or  chains  and  pulleys  ;  used  principally  for  masting 
or  dismantling  ships,  hoisting  in  and  taking  out 
boilers,  etc. 

This  kind  of  hoisting-machine  has  two  legs.  The 
derrick  has  one  :  the  gin,  three.  The  two  former 
require  guys  ;  the  latter  stands  independently. 

The  legs  are  sepai-ated  at  their  feet  to  form  an  ex- 
tended base,  and  are  lashed  together  at  their  upper 
ends,  to  which  the  guy-ropes  and  tackle  are  attached. 
The  sheers  has  one  motion  on  its  steps  describing 
an  arc,  and  is  inclined  from  the  perpendicular 
to  a  greater  or  less  extent  as  required,  by  slack- 
ing or  hauling  on  the  guy-rope  or  fall  of  the  sheer- 
tackle. 

Temporary  sheers  are  made  of  two  spars  lashed  to- 
gether at  top  and  sustained  by  guys. 

Permanent  sheers  are  sloped  together  at  top  and 
crowned  with  an  iron  cap  bolted  thereto.  It  is  now 
usually  mounted  on  a  wharf,  but  was  formerly  placed 
on  an  old  hull  called  a  shear-hulk. 

The  sheers  of  Sheemess  Dockyard,  England  (Fig.  4954),  are 
127  feet  long,  with  an  average  diameter  of  37  inches,  and  framed 
like  a  lower  mast  of  a  first-rate. 

In  Fig.  4955,  A  represents  Wylie's  sheers,  a  a  shows  the 
sheers  overhanging  a  vessel  6  6,  in  position  for  raiising  or  lower- 
ins  an  object  on  the  wharf,  c,  the  two  engines,  rf,  a  long  screw 
t>tr  working  the  sheers,  e,  hoisting-winch  with  wormed  barrel. 
'  ,''.  purchase-blocks. 

B,  the  sheers  at  Woolwich  Dockyard,  end  and  side  elevation. 
The  spars  b  c  and  central  mast  a  are  ma//e,  the  pieces  being  joined 
l>y  dowel-pins  and  iron  plates.  The.v  are  connected  with  each 
other  bv  straps  d  and  with  the  mast  by  braces  f,  and  the  spars 
e  are  swiveled  on  a  collar  at  the  foot  of  the  central  mast. 

A  similar  contrivance  is  used  in  mining  and  for  suspending 
the  tackle  used  in  mounting  and  dismounting  guns. 
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Sheers  of  SAeemess  Dockyard,  Eitglaiid. 

Sheer-strake.    {Shipbuilding.)    The  strake  un- 
der  the  guuwale  in  the  top  side.     It  is  generaUy 


worked  thicker 
than  the  rest  of  the 
top  sides,  and  is 
scarfed  between  the 
drilts. 

Sheet.  1. 
{Nautical.)  Arojie 
attached     to     the 

Fig.  4956. 


Sheers. 


Sieet-Benil. 


clew  of  a  sail,  i„  order  to  e.xtend  it.     Lower  square 
sails,  or  courses,  have  another  rope,  the  taek,  attached 

Fig.  4957. 


a 

I — 1           A  L_n 

r^iiiMii 

poccno 

Slieet-Flue 

So  Her. 

^/ 

to  each  clew, 
serving  to 
haul  forward 
and  secure 
the  weather 
corner  of  the 
sail.wliilethe 
lee  corner  is 
hauled  aft  by 
the  sheet. 
Upper  sails 
have  sheets 
only. 

2.  A  thin 
plate  ofmetal 
or  glass. 

3.  A  broad 
piece  of  pa- 
per. The 
same  printed. 

_  Sheet- 

an'chor. 
{Nautical.) 
The  largest  anchor 
of  a  ship.  Others 
are  known  as  bow- 
er, stream,  hedge, 
etc.  See  Anchor. 
Sheet-bend. 
{Nautical.)  a.  A. 
double  hitch 
formed  by  laying 
the  bight  of  one 
rope  over  that  of 
another,  passing  its 
two  parts  under  the 
two  parts  of  the 
other  and  upward 
through  its  bight 
crosswise  and  over- 
laying it. 

b.  The  strongest 
cable  on  board  .ship; 
bent  to  the  sheet- 
anchor. 

Sheet-flue 
Boil'er.  A  marine 
steam-boiler  in 
which  the  flues  are 
formed  of  flat  sheets 
instead  of  cylindri- 
cal pipes. 

Lamb  and  Sum- 
mers, English  (lat- 
ent.  The  cut  illus- 
trates the  boilers  of 
the  English  troop- 
ship "  Himalaya." 
«,chimney ;  A,flues, 
48  in  numbei-,  6'  5" 
long,  3'  9",  1§" 
wide ;  water 
spaces,  2|". 

Sheet-glass. 
In  the  Continental 
method  of  making 
sheet-glass,— intro- 
duced into  England 
in  1S50  by  Chance 
Brothers,  Birming- 
ham, on  the  occa- 
sion of  the  con- 
struction of  tlie 
World's  Fair  E.xpo- 


Fig.  4958. 
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sition  building  by  Sir  Joseph  Paxton, — the  workman        4.   ( }Vool-vianufacture.) 
takes  up  a  quantity,  some  12  or  14  pounds  of  the    next  article 


X  form  of  batting.    See 


Fig.  4959. 


FUUtming  the  Sheet. 


serai-fluid  material 
from  the  melting- 
pot  upon  the  end 
of  histube,  and  elon- 
gates it  by  rolling 
upon  a  wooden  ta- 
ble ;  he  then  blows 
it  into  an  elongated 
spheroidal  form,  and 
then  swings  it 
around  in  a  vertical 
circle,  reheating  it 
two  or  three  times, 
until  the  end  not  at- 
tached flies  open  and 
the  glass  assumes 
the  form  of  a  liollow 
cylinder.  The  cyl- 
inders are  cut  lon- 
gitudinally  with   a 


diamond,  and  placed  in  a  furnace,  where  they  open 
out  into  sheets  under  the  inUuence  of  heat.  Glas.-; 
made  in  this  way  is  also  known  as  cylinder,  broad, 
spread,  German  glass.  (See  Cylixder-glass.)  The 
composition  is  the  same  as  croiCTi-glass. 

Figs.  4958,  4959,  show  the  various  operations  and 
the  conditions  of  the  glass  in  the  various  stages. 

Sheet-glass  Ma-chine'.  A  machine  for  rolling 
hot  plastic  glass  into  a  sheet.  The  melted  glass  is 
poured  on  to  a  table  on  which  are  side-pieces  to  reg- 
ulate the  opening  through  which  it  passes,  and,  con- 
sequently, the  width  of  the  layer.  From  the  inclined 
table  it  passes  between  the  rollers,  whose  distance 
apart  regulates  the  thickness  of  the  sheet.  The  plat- 
form is  made  of  hinged  plates  with  slides,  and  is  in- 
closed by  a  casing,  which  has  openings  with  slides 


Fig.  4960. 


Sheet'ing-ma-chine'.  1.  (Wool-mnnufaclure.) 
A  wool-combing  machine  for  bringing  the  fiber  into 
an  even  sheet.  The  surface  of  a  drum  is  provided 
with  long  comb  teeth,  like  porcupine  quills,  and 
hence  called  a  porcupine  roUer.  The  shceler,  hav- 
ing gathered  a  bat,  is  denuded  by  stripping  otf  the 
envelope  of  wool,  which  is  then  ready  for  combing. 
Ross's  English  patent,  1851. 

2.  (Tobacco.)  A  machine  for  smoothing  tobacco- 
leaves.     See  ToB.A-CCo-SHEETixG  Machine. 

Sheet'ing-pUe.  (Jlydrmdic  Enginceriiig.)  A 
plank,  tongued  and  grooved,  driven  between  two 
principal  piles,  to  shut  out  the  water. 

The  exterior  piles  of  a  coti'er-dam  or  other  struc- 


Fig.  4961. 
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Machine  for  making  Sheet-Glass. 


to  regulate  its  temperature,  and  also  an  adju.stable 
roller  to  press  the  glass  upon  it  and  straighten  any 
bend. 

The  Messrs.  Chance,  of  Birmingham,  are  under- 
stood to  have  spent  about  £100,000  in  attempts  to 
manufacture  heavy  plate  glass  by  similar  means. 
See  page  982.  See  also  BeSsemer's  English  patent, 
1849. 

Sheet'ing.  1.  (Fabric.)  Common  muslins, 
bleached  or  unbleached.  Sometimes  made  of  double 
width,  for  sheets. 

2.  (Hydraulic  Engineering.)  A  lining  of  timber 
or  metal,  for  protection  of  a  river-bank.  Timber  is 
the  usual  material,  and  consists  of  sheet-piles  or  of 
guide-jnles  and  planking,  fortified  by  anchoring  to 
the  bank  in  the  rear. 

3.  (Tobacco.)  Laying  the  leaves  flat  to  be  piled 
in  books.     See  Tobacco-sheeting  Machine. 


Sheeting-Piles. 

ture,  serving  to  sustain  a  filling  in  of  earth,  masonry, 
or  other  material. 

Sheet-ir'on.  In  the  British  Exhibition  of  1851, 
the  American  department  exhibited  some  specimens 
of  extremely  thin  sheet-iron.  The  friendly  compe- 
tition which  resulted  is  worthy  of  notice. 

Gillott,  the  celebrated  steel-pen  maker  (deceased, 
December,  1871),  rolled  sheets  the  y^xns  part  of  an 
inch  in  thickness.  These  iron  sheets  were  smooth 
and  easy  to  write  upon,  though  porous  when  held 
up  to  the  light.  Fine  tissue-paper  is  about  the  1 2^™ 
jiart  of  an  inch  in  thickness  ;  and  the  famous  Pitts- 
burg letter  written  on  iron,  which  gave  rise  to  the 
competition,  was  a  sheet  TTfm  of  an  inch. 
The  dimensions  were,  8x5^  inches  =  44 
square  inches  area,  the  weight  69  grains. 

The  Marshfield  Iron-Works,  of  Caerniar- 
then.shire,  Wales,  made  a  sheet  of  the  same 
dimensions,  weighing  only  46  grains. 

The  Hope  Iron-Works,  Staffordshire,  Eng- 
land, made  a  sheet  of  119  square  inches  area, 
weighing  89  grains,  which,  reduced  to  the 
former  standard  of  44  inches  area,  is  equal  to 
33  grains. 

The  Marshfield  tries  again,  and  reduces  it 
to  23 J  grains  ;  a  thickness  of  2,583  sheets 
to  the  inch. 

The  Upper  Forest  Tin-Works,  of  Swansea, 
now  wear  the  palm,  having  produced  a  sheet 
10x5^  =  55   inches  area,   weighing   but   20 
grains,  equal  to  16  grains  for  an  area  of  44 
inches,  and  having  a  thickness  of  ^jVao  "f  a°  inch. 
See  also  Russia  Ikon. 
Sheet-ir'on  Gage.     See  Sheet-metal  Gage. 
Sheet-ir'on  Clean'er.  An  apparatus  for  cleans- 
ing the  surfaces  of  iron  sheets  after  rolling.     It  con- 
sists of  a  series  of  feed-rollers,  which  pass  the  sheet 
between  a  series  of  revolving  brushes  C  C,  and  an- 
other pair  of  flat  brushes  D  D,  which  have  a  recipro- 
cating motion  across  the  top  and  bottom  surfaces  of 
the  sheet,  upon  which,  meanwhile,  jets  of  water  are 
forced  through  small  tubes  H  H  for  that  purpose. 
The  sheet  then  passes  between  two  elastic  squeezing- 
roUers  E  E,  which  deprive  it  of  a  great  proportion  of 
themoisture,  and  is  then  passed  overa  furnace/,  which 
completes  the  drying  process  and  prevents  oxidation. 
Sheet-lead.     The  old  process  of  making  sheet- 
lead  is  by  pouring  the  molten  metal  upon  a  table 
having  raised  ledges  at  each  side,  its  top  having  been 
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Fig.  4962.  previously    covered 

with  a  layer  of  fine 
sand ;  a  wooilen 
strike,  or  long  liar, 
having  a  rounded 
and  projecting  un- 
der surface  with 
handles,  is  then 
drawn  quickly  over 
its  surface,  produc- 
ing a  sheet  of  nearly 
uniform  thickness, 
which    is    al- 

P  "•    'w  '>     "I      - '"-  --  '*-   I    lowed  to  cool 

M^     ^^^rLr  I  f^^T^^^m    on  the  table. 


Fig.4963. 


SheH-Iron  Cleaner. 


When  prepared  by  milling  or  rolling,  a  plate  of 
the  metal  some  si.\  or  seven  feet  square  and  six  inches 
thick  is  cast  in  an  iron  frame.  This  is  hoisted  upon 
the  rolling  milling-machine,  which  consists  of  a  long 
frame  provided  with  a  number  of  wooden  rollers, 
over  which  the  plate  is  drawn,  and  haWng  midway 
of  its  length  two  heavy  metallic  laminating-rollers, 
between  which  the  plate  is  drawn  a  sufficient  num- 
ber of  times  to  reduce  it  to  the  required  thickness, 
the  distance  between  the  rollers  being  successively 
reduced  previous  to  each  operation. 

For  thin  sheet-lead  this  may  have  to  be  repeated 
.several  hundred  times.  When  the  sheet  has  grown 
too  long  for  the  table,  it  is  cut  in  two  and  each  part 
milled  sepai'ately. 

When  finished,  it  is  cut  into  lengths  which  are 
formed  into  rolls.  The  thickness  is  indicated  by 
the  number  of  pounds  which  a  square  foot  weighs. 

By  another  plan,  the  metal  is  fonned  into  thin 
pipes,  which  are  opened  longitudinally  and  flattened 
out.  In  making  pipe,  the  lead  is  forced  through  an 
annular  space  between  a  core  and  an  inclosing  pipe. 


Skeft-Metat  Bending- Machine. 
Fig   4965  i."^  a  machiDe  for  forming  rectaDguiar  pans.    The 
Fig.  4964. 


JHydraulK 

power  IS  used. 
WdgU  of  Lead  per  Square  Fool. 

Thickness. 

Weight. 

Thickneiis. 
Inches. 

Weight. 

Thickness. 

Weight. 
Lb»~ 

Inches. 

Lbs. 

Lbs. 

.10 

5.R99 

.14 

8.2.58 

.17 

10.02S 

.11 

6.489 

■■I 

8.427 

.18 

10.618 

.Vi 

6.664 
7.078 

.lo 
.16 

8.848 
9  438 

.19 
.20 

11.207 
11.797 

.il 

7.373 
7.668 

1 

9831 

.21 

12.387 
1 

Sheet-met'al  Bend'ing-ma-chine'.  One  for 
forming  plati-'.s  into  shape  Ijetwtt-n  ilios  or  rollers. 

The  folding-bar  Wis  secured  to  shafts  whirh  rotate  in  adiu^t- 
able  bearings  on  bars  attached  to  a  cam-shaft.  When  the  fold- 
ing-bar 13  rotated,  the  cams  cause  the  folding-knife  C  tn  hnid 
the  metal  while  being  bent,  and  the  folding-bar  is  prevnitt-d 
from  being  raised  too  high  by  slotted  strHps.  A  gace  adjust- 
able by  a  screw  F,  is  arranged  beneath  the  folding-hhule  to 
regulate  the  width  of  the  lock. 

The  distance  between  the  foliling-bar  and  the  bed-pirce  B  is 
af^jiistable  by  a  screw  to  determine  the  suddenness  of  the  bend 
at  the  angle      Fig.  4963. 

In  Fig^4964,  the  fVauie  A  is  adapted  to  receive  counterpart 
dies  K  G  of  various  curves,  which  are  brought  together  by  the 
movement  of  a  lever,  shaping  the  sheet  of  metal  between  them 
The  flat  die  O,  also  removable,  is  used  in  forming  some  de- 
scriptions of  eave.'i-troughs. 


Sttet-Metal  Be Jtdin^- Machine. 

sheet  of  metal  is  placed  on  the  block  D,  and  held  by  the  hinged 
interior    forming 

die-clarapFEG,  Fig.  4965. 

secured  by  throw- 
ing up  the  lever 
//,so  that  its  slot 
/engages  the  arm 
G.  The  side- 
forming  plates  A 
ABC  have  cam- 
faces  k  k  nn  cor- 
responding with 
each  other  in 
each  plate,  so 
that,  on  turning 
up  the  plate  Bby 
means  of  the  lev- 
er I,,  they  are 
caused  to  close 
in  simultaneous- 
ly upon  the  sides 
of  the  die-clamp 
F  E  G,  bending 
the  sheet -metal 
to  the  required 
shape. 

Sheet- 
met'al    Die. 

A  fornu^r,  one 
of  a  pair,  be- 
tween which 
sheet-metal  is 
struck. 

The  machine 
(Fig.  490(5)  is  es- 
pecially designed 
for  cutting    out 


^f^ : 


T] 


Machine  for  forming  Brta./.  hitts. 
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Fig.  4967 


Fig    49t>S. 


Tinner's  Sheet-Metal  Fanning- Machine. 

flaring  work,  such  as  the  sides  of  pans,  pails,  and  basins.    The 

dies  L  A' are  adjustable  to  suit  the  size  of  the  work.    The  knives 

are  made  in  sections,  so  as  to  be 

readily  detached  for  sharpen!  Dg. 

The  upper  die  L  is  fixt'd  to  the 

rod     Ej    passing    tlirough     the 

curved    guide    D,   and    brought 

down   by  the   lever  G,  operated 

through     the    pitman    /    and 

treadle  J\    a   .spring    A'    throws 

I  the  die  up  again  after  each  de- 

I  pression . 

In  Fig.  49G7.  the  upper  inner 
I  edge  of  the  hollow  die  A  has 
tlutings  or  serrations  whereby 
the  tin  or  other  metal  to  be 
struck  up  is  crimped  evenly  to 
prevent  the  uneven  lapping  and 
consequent  breaking  of  the  metal. 
A  plunger  O,  within  the  upper 
die  c\  operated  by  a  spinil  spring, 
serves  to  free  that  die  fi-oni  the 
lower  one  alter  a  stroke  is  made. 

Sheet-met'al  Dra'wr'- 
_  ing-press.    A  machim-  for 
stamping  out  seamle.ss  ar- 
ticles iVom  slieet-inotals. 

It  consists  of  an  upright 
frame  with  a  vertically  re- 
ciprocating    cross-head     a 
carrying  a  blank  holder  b 
Die  and  Plunger.  containing  a  reciprocating 

plunger.  The  hlank  holder 
and  plunger  are  independently  operated  hy  cams  on 
shafts  driven  hy  a  worm  and  wheel.  By  the  action 
of  the  plunger  the  hlank  is  forced  into  the  die  c, 
which  imparts  the  desired  shape. 

Tiie  hlank  hoMer  is  adjustable  to  adapt  the  press 
for  drawing  ditferent  tbicknesses  of  metal. 

Sheet-met'al    Fold'er.      See    Shket-metal 

BeXDEU  ;     SHIiET-METAL     FoRMElt  ;     SeAMIN'G-MA- 
CHIXE. 

Sheet-met'al  Fonn'ing-ma-chine'.  A  ma- 
chine for  bending  sheet-metal  into  form. 

In  Fig.  4969,  the  upper  die  H  is  hinged  to  the  lower  die  E,  is 
lifted  to  place  a  sheet  of  metal  in  place  for  stauipiuf;.  and  then 
thrown  over  and  the  arm  G  secured  by  a  catch.  The  central 
part  Fof  the  lower  die  has  hinged  side  and  end  formers?,  which, 
when  the  two  dies  are  drawn  downward,  descend  between  guides 
CD.  which  throw  up  the  former*  e,  and  bend  the  metal  to  the 
required  shape  against  the  upper  die  H.  Square  pans  are  thus 
produced. 

Sheet-met'al  Gage.  A  measure  for  thickness 
of  sheet-metal. 

The  pocket-gage  f^.  Fig.  4970)  consist-;  of  a  V-shaped  piecp  a 
provided  with  an  adjusting-screw  c  and  a  g.»se-screw  '/  ;  the 
latter  passes  through  a  collar  b  and  is  attached  to  a  thimble  e 
135 
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surrounding  the  collar.    The  collar  is  graduated  to  fortieths  of 
an  inch,  the  distance  by  which  the  screw  is  moved  at  each  turn, 


SJieet-Metal  Forming- Press. 


and  the  beveled  edge  of  the  thimble  is  circularly  divided  into 
twenty-five  parts.    The  number  of  complete  turns  of  the  screw 


Fig.  4970. 


d  indicated  on  the  collar  6  ^-the 
distance  it  has  advanced  in 
another  partial  revolution  shown 
by  the  graduations  on  the  thim- 
ble gives  the  distance  between 
the    abutting    ends   of   the  two 


Shut-Metal  Gages. 


screws  c  d,  and  consequently  the  thickaess  of  a  sheet  of  metal 
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or  wire  which  ran  just  be  inserted  between  tlu'in.  in  thousandths 
of  an  inch,  Tlius.iftho  si-rew  has  made  lour  and  a  fourth  revo- 
lutions, four  divisions  on  tlie  f  otlar  r,  each  i'i|iiiva[t?nt  to  twenty- 
five  thousandtlis  of  an  inch,  will  have  been  passed  over  by  the 
thitnble,  and  the  mark  live  on  the  thimble  will  coincide  with 
the  lon-^itudinal  line  on  the  collar,  showint;  that  tlie  gage  is 
open  to  one  hundred  and  five  tliousandths  of  an  inch 

B,  h"v^.  41)70,  consists  of  a  stand  a  with  a  slotted  upri^^ht 
Jjavinj;an  uiljusting-screw  c above,  and  a  screw  c/,  with  a  milled 
head  and  carrying  u  dial,  pas.-ing  through  its  lower  part  One 
turn  of  the  screw,  whose  threads  are  i  ,„  inch  apart,  causes  one 
rotation  of  the  dial,  the  edge  of  which  is  divided  in  one  liundved 
parts,  enabling  measurements  to  be  made  to  thousandths  ot  an 
inch.  The  sheet-metal  to  be  gaged  is  inserted  in  the  slot  of  the 
upright.  The  adjusting-screw  is  set  so  that  when  the  points  of 
the  two  screws  meet,  tl»c  zero  of  the  dial  shall  be  opposite  an 
index  or  pointer  which  shows  the  number  of  divisions  p;issed 
over,  and  is  firmly  secured  by  a  set-screw. 

Weight  of  one  Square  Fool  of  various  Metals. 


C3  ja 

J£  O 

o  a 


0.0625 

0.125 

0.1375 

0.25 

0  3125 

0.375 

0.4375 

0.5 

0,5625 

0.625 

0.6875 

0.75 

0.8125 

0.875 

0.9375 

1. 


Weight  in  Pounds. 


^Tot'-     K:       copper.       Brass.        Lead. 


2635 

5070 
7605 
10.140 
12,675 
15.216 
17.851 
20.280 
22.815 
25.350 
27885 
30.410 
32  945 
35.480 
38.015 
40.650 


2  345 

4.600 
7.035 
9.3S0 
11.725 
14.670 
16.415 
18.760 
21.105 
23  4.50 
26.795 
28  140 
30.485 
32  ,880 
35.225 
37.570 


2.860 
5.720 
8580 
11440 
14300 
17.160 
20.020 
22  880 
25  740 
28.600 
31.640 
34  .320 
37.180 
40O40 
42  900 
45.760 


2.738 
5.47G 
8.214 
10.952 
13.690 
If)  428 
19  160 
21.904 
24.642 
27.380 
30.118 
32.S66 
35.594 
38..3.32 
41.170 
43.908 


3.693 

7  386 
11.079 
14.772 
18.4l» 
22.158 
25  851 
29  644 
33,237 
36.9.30 
40  623 
44.316 
48  009 
61.702 
65  405 
59,098 


Sheet-met'al  Pol'ish-er.    One  for  clearing  the 
Fig.  4971. 


.,„riHt3! 


Slieet-Melal  Polishing-Mac/iine. 

surface    of   scale    or   stain    before  tinning,    paint- 

iiiff,  etc. 


Fig.  4972. 


Sheet-Metal  Piess. 


The  sheets  of 
metat  are  drawn 
throuiih  a  trough 
A  and  presser  b 
having  coirugated 
surfaces,  and  are 
wound  upon  a  re- 
movable spindle 
O.  The  sheets  of 
metal  are  passed 
through  a  trough, 
having  j)rt'ssnre 
applie<I  to  corru- 
gated scouring  sur- 
faces, b  e  t  w  c  e  n 
which  the  metal 
passes  to  a  remov- 
able sleeve  on  a 
revolving  shaft. 

S  he  e  t- 
met'al  Press. 
A  iiKicliiiu'  I'ur 
forming  inticlc'S 
of  sheet-nu'tal 
by  pressure. 


That  illustrated  consists  of  a  table  having  two  uprights  JB 
B,  tlie  ujtper  ends  of  which  are  united  by  a  bar  A  ;  said  up- 
,  rights  form  the  guides  fur  a  beam  which  carries  the  punch  F, 
and  to  which  a  rising  and  falling  motion  i;i  imparted  by  a 
treadle  T.  The 
punch  is  secured 
to  the  beam  by 
means  of  a  stem, 
the  lower  end  of 
which  fits  ID  a 
socket  in  the 
punch .  T  he 
punch  is  made  to 
correspond  to  the  * 
shape  of  the  pans 
to  be  produced, 
and  from  its  cor- 
ners i)roject  wings 
a  a  which,  when 
the  punch  is  de- 
pressed, fit  into 
cor  responding 
slots  in  the  cor- 
ners of  a  die  ;  this 
die  is  constructed 
of  a  series  of  sec- 
tions which  are 
made  wedge- 
shaped, and  is  held 
in  position  by  ad- 
justable brac'kets- 

S  he  e  t- 
m   e   t'  a  1 
Punch.     A 

ni  a  chine   for 
perforating  sheet-metal. 

In  Scifurth's  punching-ma- 
chine  the  die  a,  fixed  in  the  < 
block  6  by  a  screw,  is  caused  to 
reciprocate  by  means  of  a  pit- 
man c  and  eccentric  rf.  The 
punch  n  is  stationary  and  ad- 
justable in  hight  by  a  screw  f 
beneath.  The  cam  g  and  rod 
//  operate  the  lifter/,  which  has 
two  prongs,  one  on  each  side  of  Seifurlh's  Punching- Machine. 
the  punch-holder  A  ;  these  rise 

after  the  blow  is  given,  and  immediately  fall  hack,  allowing  the 
workman  time  toatljnst  the  slieet  of  metal  before  the  die  re- 
turns ;  the  die  and  block  have  openings  I  through  which  the 
punchings  escape. 

A  gage  m,  .'secured  by  clamps  o  to  the  sheet,  serves  to  guide 
the  punch  ;  the  holes  in  tliese  are  larger  tlian  the  diameter  of 
the  face  of  the  punch  »,  which  has  a  convex  shoulder;  this 
arrangement  permits  boles  of  various  shapes  to  be  punched 
without  using  special  gnges. 

By  employing  dilTerent  gnges  any  description  of  holes  may 
al.-o  be  punched  without  the  necessity  of  previously  laying  off 
and  m:«king  their  positions.  By  var\iiig  the  bight  of  the 
punch,  impressions  of  any  desired  depth  may  he  made  in  the 
metal.     See  also  I'unch. 

Sheet-met'al  Scour'er.    A  machine  for  clean- 
ing slicet-brass  and  other  metal  after  annealing. 
The  metal  being  drawn  through  the  machine  is  held  against 

Fig.  4974. 


Skeet'Mftal  Scourer. 


the  wire  brushes  B  C  by  the  riders  h  r,  and  it  is  thus  scoured 
and  polished.    See  also  Figs.  4962, 4U71. 
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Fig.  4975. 


Machine  for  Drying  and  Scouring  Skeet-MelaL 


A  series  of  rollers  cov- 
ered with  !in  ela.=tic  or 
fibrous  miiterial  for  hold- 
iugsaiul.is  so  iirransed 
a.s  to  p:iss  the  sheet- 
metal  alteraately  above 
ami  below  a  roller.  A 
vibratinp;  motion  is  given 
to  two  of  the  under  roll- 
era  by  connecting-rods 
attached  to  crank-pins 
peculiarly  arranged  on  pulleys.  A  pivoted  brush  is  made  to 
reciprocate  across  the  under  surface  of  the  sheet-metal. 

Sheet-met'al  Shears.  {Tinman's  Tools.)  A 
sluMis  haviiij;  one  le^  b.-iit  for  iiiseftion  into  a  work- 
beiirh  or  tiililc  to  wlii.-li  it  is  li.xi'd.     Sei^  Shears. 

Slieet-met'al  Straight'eu-er.  The  sheet  is 
sulijccted  to  fcraJu.tlly  iUiiiinishin<;  bends  between 
rollers  or  .siiif;ices  that  act  crosswise  of  the  bends  or 
bnokle  of  till-  ])lati-. 

Sheet-met'al  Work'er's  Tools.     See  Tlujid- 

Ell's  .\NIP  .SHKi;t-.Mi;i  AL  WlJKRKu's  IVlOLS. 

Sheet-pile.  A  closing  pile  ;  one  of  thick  plank 
driven  between  the  main  piles  of  a  work  to  close  the 
aperture.     A  shccl.imj  pifoi* 

Shelf.  (Buildiny.)  1i  ledge  for  holding  articles, 
secured  to  a  wall,  etc. 

A  removable  shelf  (Fig.  4977)  has  a  bracket  with 

4977. 


of  the  bracket 
has  a  hook- 
catch,  and  the 
lower  end  of 
the  brace  has 
a  notch,  which 
respectively 
take  over  or 
bear  against 
the  bars  of  the 
vertical  series 
which  are 
placed  in  the 


pivoted  arms,  whose  jaws  embrace  a  cleat  which 
supports  it  ;  one  of  the  arms  resting  against  the 
wall  serves  as  a  brace.  The  claws  of  the  bracket 
are  jiivoted  together,  the  ends  of  the  lower  being 
tnrned  up  for  the  attachment  of  the  shelf,  and  that 
of  the  other  turned  down  for  a  brace. 

2.  (SliipbuihUng.)  An  inner  timber  following  the 
sheer  ol'  tlie  vessel  and  bolted  to  the  inner  side  of  the 
ribs  to  strengthen  the  frame  and  sustain  the  deck- 
beams.      See  P)K.\M  ;  Spiuketing. 

Shelf-brack'et.  A  device  for  supporting  a  shelf. 
lu  the  e.\auiple,  the  inner  end  of  the  horizontal  bar 


S:,H/-Brackel 


back  of  the  case. 

Shell,  'i.  (Ordnance.)  A  hollow  projectile  contain- 
ing a  bursting-charge,  which  is  exploded  by  a  time 
or  percussion  fuse.  (See  Cannon  ;  Puo.iectiles  ; 
FirsE.)  Invented  at  Vcnlo,  1495  ;  used  by  the 
Turks  at  the  siege  of  Rhodes,  1522. 

Bomb-vessels  were  constructed  in  France,  1681. 

Shells  are  usuallyniade  of  cast-iron,  and  for  mortars 
and  smooth-bore  cannon  are  spherical ;  but  lor  riHeJ 
guns,  they  are,  with  the  exception  of  Whitworth's 
and  a  few  others,  cylindrical  and  have  a  couoidal 
point.  They  are  caused  to  take  the  grooves  in  a 
riHed  gun,  to  receive  a  rotary  motion,  by  means  of 
a  disk  or  ring,  the  sahot,  which  is  expanded  in 
act  of  firing,  or  by  studs  on  the  body  of  the 
.shell.  Those  on  the  Whitworth  principle  are  polyg- 
onal in  section,  corresponding  to  the  bore  of  the 
gun,  which  they  accurately  fit. 

Kound  shells  for  guns  are  made  thicker  than  those 
for  mortars,  and  have  a  reinforce  at  the  fuse-hole ; 
in  mortar  shells  this  is  di.sjicnsed  with. 

The  application  of  the  rilled  principle  and  elon- 
gated projectiles  to  cannon  attracted  little  attention 
until  the  Franco-Italian  war  of  1859,  where  their 
efficacy  was  fully  demonstrated. 

Among  the  earliest  American  improvers  in  this 
line  were  James  and  Read,  but  no  great  ]iractical 
results  were  achieved  until  after  the  beginning  of  the 
late  ciWl  war,  when  the  talent  of  a  host  of  inventors 
was  concentrated  upon  it,  res\ilting  in  hringing  both 
projectiles  and  cannon  into  a  very  elKcient  state 
within  a  year  or  so  after  the  beginning  of  the  con- 
test. 

Ordnance  shells  have  been  constructed  in  great 
variety,  some  depending  upon  the  force  of  the  charge 
to  burst  the  shell  into  fragments  of  indefinite  size  ; 
others  having  lines  of  easy  fracture  indented  in  them  ; 
others  built  up  of  pieces,  which  become  separated 
when  the -charge  explodes,  as  the  Armstrong  ;  others 
full  of  bullets,  as  the  shrapnell. 

Among  tbe  more  prominent  American  inventions  are,  — 

Sawyer's,  1855  (n).  This  has  a  layer  of  soft  metal  with  Manges 
outside  the  inner  iron  shell,  which  is  forced  forward  by  the 
shock  of  firing  so  as  to  fill  the  bore,  while  the  flanges  take  the 
grooves 

Read.  185B  (ft).  Has  a  wrought.iron  cup  imbedded  in  a  groove 
at  the  base  of  the  shell. 

Mn.ior  Laidley,  1857  (c).  A  metallic  jacket  surrounds  the  cy- 
linilrical  part  of  the  shell,  and  is  attached  by  being  imbedded  in 
a  groove  or  by  dowels.  Sufficient  space  is  left  between  the  two 
for  the  entrance  of  gas. 

Ilubbell,  1860  [il).  A  circumferential  recess  in  the  shell  re-' 
ceivesa  leaden  band,  \vhich  includes  a  wire  coil, and  has  circum- 
ferential grooves  to  prevent  stripping.  The  whole  is  covered 
with  canvas. 

Parrott,  1S61  (c).  A  cup  of  brass  or  iron  is  let  into  the  base 
of  the  shell ,  and  swaged  so  as  to  nearly  correspond  to  the  grooves 
and  tanrla  of  the  gun,  leaving  a  very  small  windage,  which  is 
entirely  overcome  by  the  expansion  oi  the  cup  on  firing. 

Hotchkiss,  1802  if).  The  shell  is  made  in  two  parts,  the 
front  one  being  thinneil  at  the  rear  and  surrounded  by  a  soft 
metal  ring,  which  is  expanded  at  the  moment  of  firing  byaa 
annular  wedge  at  front  of  the  rear  part.  When  filled  with 
leaden  balls,  it  is  terme<l  a  bullet-shell  .\  later  form  (^1  con- 
tains a  charge  of  powder,  .sepamted  from  the  balls  by  a  plate, 
and  ignited  by  the  fuse.soas  to  give  tUem  au  additional  impulse 
at  the  moment  of  bursting. 
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Another  iuiprovt'incnt  consist.'*  in  making lonsitutUniilBroovea  i 
in  till"  .•^iR'il,  to  iu-UR-  tlit*  piissa.iiL-  of  (Iuiik-  to  tlit*  fuse  at  the  I 
moment  of  tiring.     A  disk  uf  soft  nii-tal  niiiy  silso  be  interposed  , 
between  the  l)ii>e  urn.!  front  secti4)n!<  to  nioJerate  tlie  uliot-k  svheo 
tlio  two  are  iuiiJUcteLl,  iiud  lessen  tlif  danjzer  uf  fracture.  \ 

h.  At  11  Inter  period,  the  puwjer-ciianiber  was  divided  into  i 
several  comuiuuicatiug  coin  par  tnieuti^,  to  avoid  the  duuger  of 


■W 


the  burstinor-rharse 
becoming  i!2:niteJ  by 
friction  against  the 
sides  and  exploding 
'  within  the  truu,  —  uu 

/W\  j        /*^fr^  ^  "  \      ^'■^"^    which     scnie- 

/  vf  \        /    'lr\  ^        /         v-^  \    "'"^^  happens.     Var- 

iii-hinf;  the  interior 
iilso  lessens  dantjer 
from  this  source. 

Broadwell,  1866  '/). 
The  soft  metal  pack- 
in;^  i^  grooved,  to  receive  bands  of  cord, 
which  pix'vent  foulin.ij,  and  are  coated 
with  (graphite  to  diminish  friction. 

.Johnson,  1S64  (;').  The  shell  hai  a 
rhai\'in;5-hoIpi  closed  by  a  screw-plui?  at 
its  b:ise-  A  rod  armed  with  a  percus- 
sion-cap  extends  lon^itudiniilly  throuj^h  the  powdei'-ehamber, 
and  the  cap  is  exploded  by  an  anvil,  which  is  detached  from  the 
breech-plug  and  thrown  forward  when  the  shell  strikes. 

AbsterdatTi,  1864  {k),  employs  one  or  more  bands  of  an  alloy 
compo.sed  of  copi>er  and  Kinc,  snddenly  cooled  after  heatingt 
and  a  cup-shaiKHl  sabot  citst  into  a  semi -dove  tail  groove  at  the 
base ;  this  is  sawed  throuj;h  in  several  places  to  permit  its  more 
ready  expansion  ;  the  bands  diminish  winda^  and  keep  the 
projectile  a\i;illy  in  tlie  bore. 

Boekel,  I8t!4  (0.  A  Hexiljle  metallic  casing  fits  tightly  over 
the  roar  part  of  the  shell,  extending  beyond  its  base  ;  a  cup  of 
less  diameter  rests  against  the  base,  and  is  imbedded  in  a  soft 
nietjil  packin^r 

Dahl^rn-ii.  ISiil  (77?)  The  cylindrical  part  of  the  shell  has 
lonijitiidiniil  prnjcctions  fittiii;^  the  grooves  of  the  gun  ;  and  is 
shouldered  to  torni  an  abutment  for  Mie  soft  metal  sabot,  which 
has  an  annular  groove  and  is  attached  to  the  spheroidal  base  of 
the  shell 

IIotchkis;s,  1865  (n).  A  disk  of  soft  material  is  interposed  be- 
tween the  basf-picce  ami  the  body  of  the  projectile,  to  gradually 
check  the  forward  motion  of  the  bsise  and  prevent  danger  of 
fracture. 

Ilirney,  1862  (o).  A  tube  containing  the  bursting-charge 
pas.'ies  longitudinally  through  the  sliell,  resting  on  its  base,  and 
\»  surrounded  bv  an  incendiary  composition, 

ShatToer.  1866  (/7).  The  shells  contain  a  bursting-charge  of 
nitro-glycerino  in  vials  pncked  with  gun-cotton  and  a  honey- 
combed lining  of  india-rubher,  to  deaden  the  concussion  and 
prevent  explo-jon  in  the  act  of  firing. 

Long,  1866  (7).  The  bursting-charge  is  surrounded  by  a  se- 
ries of  barnds  containing  several  cliarges  of  powder  anil  ball. 
and  fired  by  fuses  at  the  moment  when  the  shell  explodes. 

2.  {Pifrotcchnij.)  Sliells  of  \\\\\wv  or  wood  filk'd 
with  stars,  surpciits,  orgold-raiufrutiueutlyformapui't 


ol"  ityrotcchnic  <Usi»liiys.  The  first  are  made  by  pa.st- 
ing  strips  of  paper  in  .successive  layers  over  a  spheri- 
cal wouduii  i'orinei",  each  hiyer  being  allowed  to  dry 
lietbre  another  is  applied  ;  the  shell  is  removed  IVom 
the  mold  by  cutting  it  into  two  parts,  which  are 
afterward  joined  by  pasting  strips  over  their  edges. 
Wooden  shells  are  turned  iu  two  hemispheres  out  of 
jioplar  or  other  light  wood  oi"  .suthcient  size  ;  these 
are  then  unitod  in  a  .siniilar  way.  Both  kinds  are 
I)rovided  with  a  time-fuse,  and  hred  from  a  mortar 
with  a  small  charge  of  powder. 

3.  {A'aiUfcuL)    a.    The  wooden  outer  portion  or 
casing  of  a  block,  which  is  mor- 
tised lor  the  sheave,  and  bored  at  Fig- 4980.     Fig.  4981. 
right  angles  to  the  morti.se  for  the 
pill,    which   is   the    axis   of    the 
sheave  or  sheaves. 

b.  A  kind  of  thimble  dead-eye 
block   employed    in    joining  the 
ends  of  two  ropes.     In  Fig.  4980, 
a  a'  are  sections,   and  b  b'  jduns 
of  shells.     In  Fig.  4981,  1  repre- 
sents a  joint  by  a  spherical  shell, 
each   loop,   a  and  /*,   being   made 
by  ties  and  sjdices,  and  surround-      Shells. 
ing  the  .shell  c.     2  represents   a 
round  turn  ;  the  cord  a  is  passed  tin'ough 
the   bight   of  the   cord  b  over  the    but- 
ton c,  where  it  is  secured  by  an  ordinary 
knot. 

4.  {Weaving.)  The  ujipcr  and  under 
shells  are  the  bars  of  the  lay,  which  are 
grooved  to  receive  the  reed, 

5.  An  engraved  copper  roller  iised  in 
calico-printing. 

6.  {Uptles.)      A   concave-faced   tool   of      Shell. 
cast-iron,    in    wliicb    convex    lenses    are 
ground.     The  gla.sses  are  attached  to  the  face  of  a 
runner^  which    is  worked   around  with   a   circular 
swinging  stroke,  so  as  not  to  wear  either  the  glasses 
or  the  sliell  into  ridges.     See  Kuxnkr. 

7.  {^Icavi.)     The  exterior  plates  of  a  boiler  form 
the  .shell. 

Resistance  of  fVrous;ht-lron  collapsing  Pressitrp,  and  of  the  Shells 

oj'  Boilers  to  an  internai  or  bi/rMing  Pressure.     (II.\swell.) 

Tensile  Strength  =  55,000  Pounds  to  the'  Square  Inch. 
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8.  Tlie  hard  covering  of  many  species  of  niollnsks  ; 
employed  for  various  purposes  in  the  arts.    Lime  is 
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fn'nuently  produced  liy  buiniiig  oyster-shells.     An- 
other variety  yields  mother  of  pearl. 

The  manufacture  of  rings  for  the  arms  anil  ankles,  from 
couch  shells  imported  from  tlie  Malayan  Archipelago,  is  still 
almost  confined  to  Diicea  ;  the  shells  are  sawu  across  for  this 
purpose  by  semicircular  saws,  the  hands  and  toes  being  both 
actively  employed  in  the  operation  The  introduction  of  cir- 
cular saws  has  been  attempted  by  some  Europeans,  but  steadily 
resisted  by  the  uatives,  despite  their  obvious  advantages. 

9.  A  coarse  kind  of  coHiii  ;  or  a  thin  interior 
Collin  inclosed  by  the  more  substantial  one. 

Shell-au'ger.  A  wood-boring  tool  having  a  large 
hollow  receptacle  for  the  cliip.s.  It  is  used  in  boring 
timbers  lor  pump-stocks  and  wooden  pipes.    See  Bit. 

Shell-bit.  A  wood-boring  tool  used  in  a  brace. 
]t  has  a  semi-cylindrical  form,  terminates  in  a  sharp 
edge,  and  has  a  hollow  shank.     See  BlT. 

Shell-boat.  A  boat  with  a  light  frame  and  thiu 
covering  ;  uiie  kind  of  racing-boat. 

Sheil-but'ton.  A  hollow  button  made  of  two 
pieces,  front  and  back,  joined  by  a  turn-over  seam 
at  the  edge,  and  usiuiUy  covered  with  silk  or  cloth. 

Shell'er.  (Husbandry.)  A  machine  for  rasping 
or  rubbing  the  grain  from  the  cob.  In  Fig.  4U82, 
the  corn  is  shelled  by  the  revolution  of  the  toothed 


Corn-S'ielier. 


disk.     The  grain  is  conveyed  to  the  grinding  hop- 
per, and  the  cobs  are  thrown  out  by  a  spring  worked 
antomatically.     Sec  al.so  Co[ix-snf:i,i.Eii,  page  628. 
Shell-fou-gasse'.      {ForlificaUon.)      A     mine 
charged  chiefly  with 


Fig.  4983. 


SluU-Gage. 


sliells    and   covered 
\vith  e.Trtli. 

Shell-gage. 
(f)rdii(iiici:.)  An  in- 
strument for  verify- 
ing the  thi(d;uess  of 
hollow  projectiles. 
It  is  provided  with 
a  .set  of  removable 
curveil  arms  rt,  each 
corresponding  to  a 
particular  kind  of 
shell,  which  screw 
into  a  socket  on  the 
leg  b  of  the  ealiiiers, 


and  are  inserted  within  the  fuse-hole  of  the  shell. 
The  thickness  of  the  wall  is  measured  between  the 
points  of  the  arm  a  and  leg  e.  The  arc  d  is  gradu- 
ated so  as  to  show  the  proper  tliickness  for  each  cali- 
ber, any  deviation  from  which  beyond  certain  limits 
causes  the  rejection  of  the  .sheU. 

Shell-gold.  Chips  or  thiu  lamina  of  gold  pre- 
pared by  beating  ;  applied  to  suriaces  for  decorative 
purposes. 

Shell-gun.  (Ordnance.)  One  for  throwing  shells 
or  bombs. 

Shell-hook.  (Ordnance.)   Apairoftongsf>g*9S4. 
with  hooks  which  are  inserted  into  the  ears 
of  a  shell  and  by  which  it  is  carried  to  the 
moitar. 

Shell-pump.  (Well-boring.)  A  tube 
with  a  clack-valve  at  its  foot,  used  for  re- 
moving the  detritus  from  a  bored  shaft.  A 
hollow  cylinder  having  an  inwardly  ojiening 
valve  at  bottom,  attached  to  the  lower  end 
of  the  boring-rod  for  tb.e  purpose  of  bring- 
ing up  comminuted  material.  See  Sanu- 
PUMl'. 


Fig.  4985. 


Slielving. 


Shetl-Pump. 


Shelving.  1.  (Husbandry.)  Additional  top 
rails  to  a  cart  or  wagon  for  enabling  it  to  hold  a 
larger  load  of  bulky  material,  such  as  straw,  sheaves, 
or  hay. 

2.  Arrangement  of  shelves  in  a  store  or  wareroom, 
to  hold  goods  or  stock. 

Sheth.  That  portion  of  a  jilow  —  sometimes 
called  the  post  or  standard  —  which  is  attached  at 
its  upper  end  to  the  beam  and  at  jioints  below  af- 
for<ls  places  of  attachment  for  the  share,  mold-lioard, 
and  landside  in  ordinary  plows.  In  shovel-plows 
it  HUs  a  similar  function  as  the  part  to  which  the 
share  or  shovel  is  secured. 

Shield.  1.  (fVcapon.)  A  portable  defensive 
armor  carried  in  front  of  the  person. 

The  ancient  Greek  shield,  as  described  by  Homer,  was  long 
enough  to  cover  the  man  from  the  face  to  the  knee.  This  was 
exceeded  by  the  pfiviae  of  the  Midille  Ages,  which  was  as  tall  as 
a  man,  and  was  carried  by  a  patusor,  who  therewith  shielded  an 
archer.     It  was  also  carried  in  assaults  on  fortifications. 

The  Roman  troops  were  drilled  in  modes  of  combining  their 
shields  so  as  to  make  a  carapace,  each  soldier  holding  his  shield 
aloft,  the  shields  overlapping  in  such  a  manner  as  to  glance  off 
arrows  and  other  missiles.  It  was  called  a  testudo,  from  its  re- 
semblance to  the  Viack  of  a  tortoise. 

The  shield  of  the  Roman  legionary  was  of  wood  covered  with 
leather,  and  studded  with  metal  ;  it  was  4  feet  by  2i. 

The  shield  of  the  ancient  Briton  was  rouud  and  of  basket- 
work. 

The  Xorman  shield  was  kite  or  pear  shaped. 

In  the  time  of  Edward  IV.  it  had  become  triangular. 

In  South  .\frica  it  is  made  of  rhinoceros  hide. 

The  shield  fell  out  of  use  when  the  broadsword  was  exchanged 
for  the  siliall  sword  and  rapier.  The  introduction  of  fire-;irms 
has  farther  changed  the  tactics,  and  the  sliieid  is  a  thing  of  the 
past  with  civilized  nations. 

It  would  be  a  grateful  accessory  to  the  sharpshooter  under 
some  circumstances. 

2.  (Hydraulic  Engineering.)    The  shield  used  by 
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Fig.  4986. 


Bniiifl  lUniiij;  tlie  ex- 
cuviiliuiiortln'Tluiines 
tunnel  cousistud  of  a 
-strong  iron  IVaniiiig, 
I  iliviiled  into  coniiait- 
incnts  c  c'  c",  within 
wliiclitheinenworktU. 
Tlie  toji  and  bottom 
were  t'orniod  of  indi'- 
peiidcnt  .sections  a  ci' 
h  b',  wliieli  well!  ad- 
vanced alternately  by 


Fig.  4988. 


Brunei's  SliiM {Tliatms 
Tumid). 


Skieldfor  Cum  in  Plowing. 


means  of  jack-.screws,  and  the  front  was  protected  by 
ranges  of  boards  d  d,  wliicli  were  separately  removed 
to  enable  the  men  to  excavate  tlie  mass  of  earth  in 
front  by  small  portions  at  a  time,  and  then  replaced 
as  the  sections  advanced  to  secure  the  soft  ground 
from  pressing  into  the  .shield.  Tlie  arch  of  brick 
wa.s  built  in  beli^nd  as  the  shield  advanced. 

3.  {Hushindr;/.)  A  fender-plate  attached  to  the 
share  of  a  corn-plow  to  keep  clods  from  rolling  on  to 
the  young  plant. 

Shield-ship.  (Nautical.)  One  carrying  mov- 
able shields  to  protect  the  heavy  guns  except  at  the 
moment  of  tiring.  This  was  superseded  by  the 
Tiinby  turret,   or  revolving  tower. 

Shift.  1.  (Break-joint.)  A  mode  of  arranging  the 
tiers  of  plates,  bricks,  timbers,  planking,  etc.,  so  that 
the  joints  of  adjacent  rows  shall  not  coincide. 

In  wooden  sliips,  the  shift  is  so  arranged  that  in 
any  given  cross-section  there  are  at  least  four  strakcs 
of  plank  to  one  butt. 

In  brickwork  the  joint  is  alternate.     See  Bond. 

2.  (Mininii-ciuiiaeering.)  A  fault  or  dislocation 
of  a  lead,  seam,  or  stratum,  accompanied  by  depres- 
sion of  one  jiortion,  destroying  the  continuity.   A  slip. 

3.  A  turn  of  men  ;  as  a  day-shift  and  a  night- 
shift.  A  doable  shift  or  siiiijle  shift  indicates  two 
seis  or  one  sot  of  men  to  a  work.  A  Ihrcc-turn  shift 
consists  of  three  relay.s,  working  eight  hours  each. 

Shift'er.  (Kaitting-machiiir..)  One  of  the  beard- 
less needli's  (or  awns,  as  they  have  no  eyes)  which, 
by  suitable  mechanism  nnder  the  control  of  their 
attendant,  oiierate  to  disengage  the  outer  loops  of 
the  course  and  put  them  on  the  next  inner  or  the 
next  outer  nceiUes  for  narrowing  or  widening. 

Shift'er-bar.  (Kailling-m'tcJiine.)  A  bar  hav- 
ing stops  or  projections,  whose  otfice  it  is  to  stop  one 
needle-carrier  bolt  while  they  li!'t  the  other  needle- 
carrier  bolt. 

Shift'ing.  (Nantical.)  The  parting  of  tackle- 
bloeks  which  have  been  pulled  together.      Fleeting, 

Shift'iug-bar.  (Printing.)  A  cross-bar  remov- 
ably do\'et:uleil  into  a  chase. 

Shift'iiig-gage.     An  adjustable  gage. 

Shift'ing-plank.  (Ordnance.)  An  oaken  plank 
6  feet  in  length  by  1  foot  wide  and  2J  inches  thick, 
and  beveli'd  at  each  end  ;  used,  in  conjunction  with 
the  rollers,  blocks,  and  other  ini|ilenients  for  me- 
chanical manauvers,  lor  shifting  cannon  from  one 
level  to  aii'ither. 

Shift'iug-rail.    ( Fchiclc. )    An  upper  rail  or  lazy- 
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back  to  a  buggy  or  carriage,  removable  at  pleasure. 
In  the  examiile,  the  upper  rail  is  detached  Irom  the 
seat  by  the  disengagement  of  its  feet  from  the  slots 
in  the  upper  edge  of  the  seat,  back,  and  sides. 

Shitn.  1.  (Machinery.)  A  thin  piece  of  metal 
placed  between  tw-o  parts  to  make  a  lit.  It  is  some- 
times nsed  in  adjusting  the  parts  of  a  journal-box  to 
the  ciank  pin  or  wrist  either  in  the  original  fitting 
or  in  taking  up  last  motion. 

2.  (Stone-working.)  One  of  the  plates  in  a 
jnmper-hole  to  till  out  a  portion  of  the  thickness 
not  occupied  by  the  wedges  or  featlicrs. 

3.  (Agricultnral.)  A  shallow  plow  for  breaking 
the  surface  of  land  and  killing  weeds. 

Shin.     (Ilailnmy -engineering.)     A  fish-plate. 

Shin-boot,  (ilenage.)  A  horse  lioot  having  a 
lung  leather  shield  to  juotect  the  shin  of  a  horse 
from  being  injured  by  the  opposite  foot ;  used  on. 
trotting  horses. 

Shin'gle.     (Building.)     A  thin  piece  of  wood, 
haviiig  paiallel  .sides 
and    thicker   at    one  Fig.  4989. 

end  than  the  other  ; 
commonly  n.sed  as  a 
roof-covering,  instead 
of  slates,  tiles,  or 
metal. 

Shingles  are  made 
either  by  riving  and 
shaving,  or  sawing; 
or  they  are  sawed  and 
planed  ;  or  they  are 
cut  from  tlie  steamed 
block  by  powerful 
knives. 

Shingles  are  laid  with  one  third  of  their  lengths 
to  the  weather.  They  are  u.sually  18  inches  linig, 
and  so  have  6  inches  of  margin ;  thi.s  is  the  gage  of 
the  shingle  ;  the  other  two  thirds  is  cover.  The  ex- 
cess over  twice  the  gage  is  the  lap  or  bond. 

The  width  of  a  shingle  is  about  6  inches  in  the 
mode  of  counting,  so  that  a  shingle  of  12  inches  run- 
ning width  counts  as  two.  Boxes  of  a  given  size  are 
made  to  pile  them  in,  which  .saves  trouble  in  count- 
ing ;  the  clamp  or  yoke  is  then  put  around  them, 
and  the  bunidi  removed.     See  patent  72,5S1  of  1867. 

Pliny  says  that  the  best  shingles  are  made  of  o.ik,  but  they 
are  more  easily  cut  from  pine.  He  cites  Cornelius  Nepos  to  the 
efTect  that  down  to  the  time  of  the  war  with  l*yrrhus,  Itonie  waa 
roofed  solely  with  shingles,  a  period  of  470  years.  It  is  to  be 
presumed  that  they  g:Lve  way  to  tiles,  which  maintained  their 
supremacy  iu  Europe  till  the' introduction  of  slate. 

JMacliines  are  made  for  riring,  .mowing,  cutting  .shin- 
gles ;  also  for  planing  n\)d  jointing  the  rough  shingle. 

Shin'gle-joint'ing  Ma-chine'.  A  machine  for 
truing  the  cdp>  of  a  lougli  shingle.  It  is  of  the  na- 
ture of  a  saw  or  a  circular  planer,  and  acts  upon  the 
edge  of  the  sliinvde.  u  hich  is  inished  along  the  bench. 

Shin'gle-nia-chine'. 

In  the  example  (Fii;.  499a).  the  shinjle.hlock  is  held  by  jawg 
in  a  carriage  a  which  reciprocates  to  aud  fro  over  the  horizontal 
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Fig.  4000. 


Evarts^  Sktngte-Machine. 

saw  6.  As  it  makes  the  feed-stroke,  the  saw  cuta 
a  shingle  from  the  block,  ami  us  the  carri.ige  a 
retvirns.the  table  tilfs,  a  jaw  opeos  and  drops  the 
block;  tlie  jaw  being  closed,  the  carriage  is  again 
pushed  forward  to  have  a  shingle  sawed  frcm  the 
lower  edge  of  the  block;  on  its  return  the  table 
is  tilted  in  the  other  direcMou,  so  as  to  cut 
shingles,  (jiiil.i  and  points,  from  the  block  To 
alt*?r  the  thickness  of  the  shingle,  turn  the  set- 
screws  in  the  tilting-table  up  or  down,  a^  the 
case  may  be.  To  alter  the  taper,  turn  the  set- 
screws  in  the  tilt-handle 

Fig.  4991  is  a  machine  in  which  the  circular 
saw  and  jointer  are  on  the  same  frame-  The 
block  is  held  by  spiked  rolls  ia  a  carriage  which 
presents  the  bolt,  butts  and  points  alternately. 


Fig.  4991. 


the  wood.  The  result  is  a  smoother  surface,  approximating 
that  of  a  shaved  shingle. 

lu  Fig.  4092,  the  machine  has  an  automatic  clamp  and  a 
tilting  fruuiL* ;  the  bolt  i:*  fed  automatically  to  the  circular  saw 
at  a  comparatively  slow  speed,  and  returned  at  a  last^'r  rate. 
The  saw  is  formed  of  circular  .segments  around  the  blades, 
which  form  a  chute  to  carry  off  the  sawdust.  At  the  end  of 
its  back  stroke  the  counterbalance  rises,  unclamps  the  block, 
which  drops,  and  is  reclauiped  when  the  effective  stroke  com- 
mences. The  belt-frame  is  oscillated  by  a  crank  which  is 
operated  by  a  worm-wheel  and  belt  from  the  saw-shaft. 

Fig-  409-i  is  a  longitudinal  section  of  a  machine  with  two  bolt- 
clamps,  running  together,  oue  block  yielding  a  shingle  as  the 
carriage  passes  in  oue  direction, and  the  other,  on  the  return, 
bciug  presented  to  the  saw  on  the  opposite  side.  The  reciprocat- 
ing block-carriage  is  supported  on  a  tilting  track  alternately  in- 
clined to  the  plane  of  the  saw  in  oppositedirections.  The  blocks 
are  tilted  by  a  rotary  bible, so  that  the  butts  are  cut  from  alter- 
i  Date  end.-f  of  the  blocks. 

Fig.  4994  is  a  top  view  of  a  machine  of  this  description.  The 
bolt-carriage  is  reciprocated  by  means  of  a  cross-head  with  a 
straight  slot  in  which  works  the  wrist-pin  of  a  crank  which 
gives  to  the  carriage  an  unequal  progressive  reciprocation  ;  the 
diamond-shaped  slot  in  eonuection  with  the  wrist-pin  of  the 
crank  working  therein  gives  uniform  feed  to  the  bolt-carriage. 
The  dogging  devices  act  automatically  and  operate  by  weight 
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Fig.  4993. 
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and  spring  respectively.    The  two  double  taper-cams  on  one 
shaft  alternately  tilt  the  block  to  give  taper  to  the  shingles. 

Fig.  4994. 


Parker  s  Sln/i°le  Macktne 

The  p,iw  used  ha-':  a  di.ameter  twice  the  length  of  the  shingle 
to  be  sawed,  and  the  blocli  is  pres^enteil  sideways  to  the  saw,  so 
that  the  cues  of  the  teeth  are  nearly  parallel  with  the  fibers  of 


Fig.  4992. 


Shin'gle-mill.    A  saw-mill  for  cutting  logs  into 
shinijlcs. 

Shin^gle-nail.     A  cut  nail  {Qd.)  of  proper  size 
for  fastening  shingles  on  a  roof. 

Shin'gle-plan'ing  Ma-chine'.    A  machine  in 
wliicli  roughly  ri\-ed  or  sawn  shingles  are  faced  by- 
planing  in   the    direction  of  the  grain   of  the 
wood. 

Tn  Fig.  499.5,  the  shingle  blank  is  placed  in  one  of  the 
wed!:e-shaped  pockets  on  the  outer  surface  of  the  endless 
carrier,  and  passes  beneath  the  rotary  cutter,  which  re- 
moves the  portion  above  the  carrier. 

There  are  other  forms  of  planing-machines   specially 
adapted  for  surfacing  shingles. 

Shln'gler.     An  eccentric  wheel  or  roller  re- 
volving within  a  concave  and  pressing  the  dross 
out  of  the  loop  or  ball  from  tlie  pnddling-fiirnace. 

In  the  figure,  the  loop  a  is  pressed  between  the 
three  cam-rolls  bed,  the  first  of  which  has  a  collar  b' 
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Fig.  4995. 


Shingte-Plnnirts  Machine. 


at  each  end,  between  wliicli  the  other  two  work  ;  c 
is  ailjii.stable  by  a  .screw  c',  and  d  is  backed  by  a 
screw  d',  wliich  yields  when  the  thickness  of  the  bar 
is  excessive,  and  is  brought  back  to  jilace  by  a 
weighted  lever  on  the  axis  of  tlie  Avheel  c,  which 
engages  with  the  pinion  /  that  turns   the   screw. 


Fig.  4996. 


Brown^s  Skinnier. 

The  squeezed  bar  drops  on  to  the  bed-plate  ff  of  the 
machine,  and  is  then  pressed  lonj^itiidinally  by  a 
bell-crank  lever  device.  See  Squeezer  ;  Tkh'-ha.m- 
MER  ;  Ste.im-hammer. 

In  Siemens'  process  for  shingling  and  compressing  puddled 
balls,  the  ball  is  placed  on  .a  turn-table  and  subjected  to  the 
pressure  of  three  or  more  hydraulic  rams  advanced  simulta- 
neously toward  it  horizontally  in  radial  directions.  The  pre.*«- 
ure  being  relieved  and  the  rams  withdrawn  by  counterweights 
and  springs,  the  turn-table  is  partly  turned  soas  to  present  fresh 
portions  of  the  ball  to  the  rams,  which  are  .again  .advanced. 
When  the  ball  ha.s  thus  been  Sfjueezed  all  round, a  r<am  or  screw 
head  is  brought  to  bear  on  it  vertically,  and  the  rams  are  ad- 
vanced with  a  higher  degree  of  pressure.,  after  which  the  con- 
solidated metallic  mass  is  withdrawn  to  he  rolled,  hammered,  or 
converted  into  steel.  To  economize  power,  two  sources  of  hy- 
draulic pressure  are  employed,  the  one  giving  a  low  pressure  for 
the  first  part  of  the  operation,  anil  the  other  a  much  higher 
pressure  for  eompletiug  it.  Instead  of  using  a  number  of  "sep- 
arate hydraulic  cylinders,  the  several  pre.ssur^-heads  may  be 
worked  from  one  hydraulic  cylinder,  or  by  steam  or  other 
power. 

Shin'gle-riv'ing  Ma-chine'.  One  in  which  a 
block  is  fed  to  the  knife,  or  the  knife  toablo.'k, 
from  which  a  shingle  is  split  with  the  grain.  See 
also  SlII.Vc.LE-MACIIIXE. 

In  the  example  (Kig.  4997),  the  block  lies  in  the 
hopper,  and  a  portion  projecting  below  is  split  tliere- 
from  between  the  stationary  and  reciprocating  knives 


Fig.  4997 
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X  L,  which  are  in  the  same  plane.  The  blank  is 
then  forced  to  the  feed-rollers,  wliich  carry  it  be- 
tween the  upper  and  lower  shaving-knives  and  the 
edging-knives  E'^  F'^  ;  the  upper  knil'e  Y  is  grad- 
ually depressed  to  give  the  taper  to  the  shingle  pass- 
ing endwi.se  beneath  it.  The  shingle  is  sjilit,  shaved, 
tapered,  and  jointed  at  one  continuous  operation. 

Shin'gle-savsr.     See  Shinole-maciiine. 

Shin'gle-trap.  (Ili/drauUc  Enrfincerinij.)  A 
structure  ol'  posts  or  piles  and  boards  fastened  there- 
to, raised  some  distance  above  the  surface  of  a  beach, 
and  operating  to  catch  shingle,  sand,  and  silt,  so  as 
to  prevent  tlie  denudation  of  the  shore  and  the  en- 
croachment of  the  sea  upon  the  land.      See  Gkoix. 

Shin'gliiig.  (Iron-u-orkinci.)  The  operation  of 
remo\'ing  slag,  etc.,  from  puddled  iron.  It  is  per- 
formed in  a  strong 
squeezer,    or    under    the  Fig.  4D98. 

trip-hainmer.  Its  object 
is  to  press  out  as  per- 
fectly as  practicable  the  ( 
liquid  cinder  which  the 
ball  still  contains  ;  it  al- 
so forms  the  ball  into 
shape  for  the  ])uddle- 
roUs.  A  heavy  hammer 
effects  this  object  most 
thoroughly,  but  not  so 
cheaply  as  the  squeezer. 
Tlie  ball  receives  from  15  to  20  blows  of  a  hammer, 
being  turned  from  time  to  time  as  required  ;  it  is 
now  termed  a  bloom,  and  is  ready  to  be  rolled  or 
hammered  ;  or  the  ball  is  passed  once  througli  tlie 
squeezer,  and  is  still  hot  enough  to  be  passed  through 
the  puddle-rolLs.  See  TllIP-IlA.MMEU  ;  SQUEEZER  ; 
Steam-ii.\.v.\iei:. 

Fig.  4999, 


Sliingling-Bracket. 


Shin^li,,^  ■  tiu^e. 
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Shin'gling-braok'et.  A  device  to  enable  a 
carpenter  to  stand  on  a  roof  while  nailing  on  shin- 
gles. 

Shin'gling-gage.  A  device  for  ailju.sting 
shingles  in  the  jiropcr  position  for  nailing.  In  the 
example,  the  butts  of  the  shingles  are  placed  against 
the  bar  B,  which  is  adjusted  by  the  gaging-straps 
E  E  after  each  course  of  shingles  is  nailed. 

Shin'gling-ham'mer.  (Mdal-ieorkinij.)  The 
tilt  or  other  power  hammer  which  acts  upon  the 
ball  from  the  pnddling-furnace  and  forces  some  of 
the  remaining  impurities  tlierefrom.  The  iron  is 
converted  into  a  bloom,  which  may  be  rolled  at  the 
same  heat  and  be  thereby  converted  into  bar-iron. 
The  bars  may  be  cut  and  made  into  fiujuts  or  piles 
for  reheating  and  rerolling.  For  some  purposes,  or 
with  some  qualities,  the  bars,  after  the  single  rolling, 
are  in  a  merchantable  condition. 

Blooming  is  used  as  synonymous  with  shingliiirj, 
and  is  sometimes  called  lilting,  as  it  was  always  per- 
formed with  a  tilt-hammer  until  the  steam  and  other 
power  liamuier  and  squeezers  were  introduced. 

Shin'gling-hatch'et.  A  tool  with  a  poll,  used 
in  nailing  on  shingles,  a  bit  for  occasionally  trimming 
them  to  fit,  and  a  claw  for  drawing  the  nails. 

Shin'gling-mill.  {Mdal-ivorking.)  A  rolling- 
mill  or  forge,  where  puddled  iron  is  hammereil  to 
remove  the  dross,  compact  the  grain,  and  turn  out 
malleable  iron. 

Shin'gling-tongs.  Heavy  tongs,  usually  sinng 
from  a  crane  and  used  in  moving  the  ball  of  red-hot 
iron  to  and  beneath  the  trip  or  steam  hanuiier. 

Ship.  (NtuUical.)  A  three-masted  vessel,  with 
square  sails  on  each  mast. 

Noah's  ark  being  300  cubits  long,  50  broad,  and  30 
high,  and  the  cubit  being  that  estimated  by  Mr 
Greaves,  would  make  the  ark  547  feet  long,  91  feet 
2  inches  wide,  and  54  feet  8  inches  high.  25,820 
tons  capacity. 

The  proportions  are  relatively  much  like  those  of 
the  "Great  Eastern,"  which  was  about  18,000  ton.s. 

Ships  with  masts,  yards,  and  square  sails  are  shown 
in  the  ancient  paintings  of  Eleythya,  Egypt. 

The  Bible  and  other  historical  authorities  agree  in 
giving  precedence  to  the  Phoenicians  in  the  matter 
of  maritime  navigation.  Jacob  (1689  B.  c),  in  as- 
signing prophetically  the  dwelling  of  Zebulon,  placed 
him  "at  the  haven  of  the  sea,  and  he  shall  be  for  a 
haven  of  ships,  and  his  border  unto  Zidon."  Zebu- 
lon failed,  it  may  be  mentioned,  to  possess  the  land 
assigned  to  the  full  extent.  Tlie  same  may  be  said 
of  Dan,  Simeon,  and  other  tribes  for  a  i)eriod  of  nearly 
five  hundred  years  after  Joshua  led  them  across  Jor- 
dan. 

The  prophecy  of  Balaam,  about  1452  B.  c,  that 
Assyria  should  be  destroyed  by  people  who  should 
come  in  ships  from  the  coast  of  Chittira,  was  more 
than  1,000  years  before  the  accomplishment.  The 
deportation  of  the  Jews  to  Egypt  in  ships  under  the 
Ptolemies  and  Titus  was  foretold  by  Moses,  about 
1450  B.  c,  as  the  result  that  follows  unfaithfulness 
on  the  part  of  the  people  whom  he  led  and  served. 
See  also  Ezekiel,  chap,  xxvii. 

The  ships  on  the  Nile  for  navigating  during  the 
inundation  are  from  10,000  to  24,000  bushels  burden. 

Some  of  the  Nile  vessels  in  former  times  were  very 
large. 

Diodorus  mentions  one  built  by  Sesostris,  about 
478  feet  long. 

One  built  by  Ptolemy  Philopater  was  420  feet 
long,  57  feet  beam  ;  was  83  feet  high,  and  carried 
4,000  rowers,  400  sailors,  3,000  soldiers.  It  had  40 
banks  of  oars,  the  largest  of  which  were  57  feet  long 
and  weighted  with  lead  in  the  handles. 


The  royal  barge  on  the  Nile  was  nearly  as  large. 

The  galley  built  under  the  .auperinteudence  of  Archimedes  for 
Hiero,  of  Syr.icuse,  was  coustructed  by  Arcliias  of  OoriutU.  It 
had  20  tiers  of  oars  and  .3  decks,  the  middle  deck  havinj;  on  each 
side  10  diuiug-apartnieuts,  besides  other  chambers,  sumtttuously 
furnished,  and  the  Hoors  paved  with  mosaics  from  the  story  of 
the  Iliad.  On  the  upper  deck  were  gardens  with  arbors  of  ivy 
and  vines,  and  a  temple  of  Venus  paved  witli  agates  and  roofed 
with  cypress  wood.  It  was  adorned  witli  pictures  and  statues, 
and  furnished  with  couches  and  drinking-vessels.  It  had  a 
library,  baths, cabins  for  the  soldiers,  and  stablingfor20  horses. 
In  the  forecastle  were  2  immense  cisterns,  one  of  fresh  water  for 
consuniption,  and  the  other  of  salt  water  fora  fish-pond.  From 
i  the  sides  of  the  vessel  projected  ovens,  kitchens,  mills,  and  other 
offices  built  upon  beams,  and  eiich  supported  by  a  caryatid  9 
feet  high. 

Around  the  deck  were  8  wooden  towers  for  defense,  the  garri- 
son of  each  being  4  soldiers  and  2  archers.  On  this  upper  deck 
was  the  catapult  for  hurling  stones  of  300  pounds  weight,  and 
the  ballista  for  throwing  darts  18  feet  long  a  distance  of  300 
yards. 

The  ship  had  4  anchors  of  wood  and  8  of  iron,  and  the  pump 
for  removing  bilge-water  was  the  Archimedean  screw.  The  crew 
for  evolutions  was  tiOO  men,  and  the  commissaries'  stores  included 
00,000  bushels  of  corn,  10,000  barrels  of  salt  tish,  and  20,000 
barrels  of  salt  meat.  She  was  at  first  called  the"  Syracuse," 
and  afterward  the  "  Alexandria.''  The  mainmast  came  from 
England. 

Iliero  became  tired  of  his  great  toy,  and  put  the  vessel  to 
carrying  corn.  Finding  the  draft  of  water  too  great  to  enter 
any  of  the  surrounding  harbors,  which  detracted  from  its  u.se- 
fulness,  he  had  to  get  rid  of  it  like  a  king  ;  so  he  loaded  it  with 
corn  and  sent  it  to  Alexandria  (coals  to  Newcastle),  as  a  present 
to  Ptolemy,  king  of  Egypt,  who  a<lmired.  examined,  emptied  it, 
and  hauled  it  on  shore,  and  then  forgot  it.  Ho  does  history,  for 
that  is  the  last  we  hear  of  it. 

The  penteconter  is  mentioned  by  Herodotus  (I.  152).  It  had 
50  rowers,  who  sat  25  on  a  .side,  on  thwarts  of  the  same  level. 
The  navy  of  Polycrates  consisted  of  penteconters. 

Birenies,  where  the  rowers  sat  in  '2  ranks,  on  different  levels, 
were  probably  invented  by  the  Phcenicians,  and  were  known  to 
the  Assyrians  in  the  time  of  Sennacherib.  One  is  represented 
in  the  palace  of  that  monarch  at  Kouynnjik. 

Triremes  were  invented  by  the  Corinthians  about  750  B.  c. 

Fig.  5000  is  a  view  of  a  Roman  bireniis,  or  two-banked  galley. 
The  Romans,  by  the  account  of  Livy,  first  became  aware  of  tlie 
importance  of  a  fleet  during  the  second  Samnite  war,  b.  c.311. 

Fig.  6000. 


Roman  Biremis. 

As  their  colonies  spread,  especially  when  the  Pontian  Islands 
were  embraced  iu  their  bounds,  the  necessity  grew.  In  the 
time  of  the  first  Punic  war  the  Konians  became  a  maritime 
power,  clearly  foreseeing  that  in  default  of  a  navy  Carthage 
could  not  be  subdued.  See  also  Smith's  "  Dictionary  of  Greek 
and  Roman  Antiquities,"  p.  783  et  se(/. 

A.  D-  1500.  The  "  Great  Harry,"  constructed  by  Henry 
VII.,  was  the  first  ship  of  the  English  royal  navy.  Previous  to 
this  the  navy  consisted  of  vessels  furnished  by  certain  maritime 
towns. 

1515.  The  "  Henry  Grace  de  Dien,"  of  1,000  tons  and  122 
guns,  mostly  of  small  caliber,  was  built  under  the  orders  of 
Henry  VIII.     It  wiis  a  se.a-gning  failure 

The  "  Caramon."  built  by  Fnincis  I.,  ditto. 

lfiO.S.     The  English  navv  consisted  of  42  ships. 

11)10.     The  "  Prince,''  1,400  tons,  built  hy  .lames  I. 

The  "  Carrack  "  was  a  lanre'  ship.     The  "  Santa  Anna  "  was 

the  property  of  the  Knights  of  St.  .Tohn,  of  about  1,700  tons, 

sheathed  with  lead,  and  built  at  Nice,  1.>30.     It  was  a  floating 

I  fortress,  and  aided  Charles  V   in  taking  Tunis  in  1535.     It  had 

I  a  crew  of  300  men,  and  50  pieces  of  artillery. 
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Of  celebrated  voyageji  nmy  be  mentioned  that  of  the  Phoeni- 
cians in  the  time  of  I'haruoh  Xecho  (d.  c.  OlU)  iu  circumnavi- 
gating Africa. 

(Ihri-stopher  Colon  in  crossinj;  the  Atlantic.  1402. 

Vasco  lie  Gama  in  doubling  tbe  Ca,pe  of  (iooU  Hope,  Novem- 
ber 20.  14'J7. 

Ferdinand  Magellan  in  discovering  the  Pacific  Ocean,  into 
which  he  sailed  from  the  Straits  of  Magellan,  November  28, 
152U,  and  which  he  named  the  Pacific  Ocean.  He  sailed  across 
the  Pacific,  reached  the  Ladrones.  was  killed  hy  mutineers  ;  the 
vessel  anchored  at  Tidore,  November  8,  1521,  having  been  at 
sea  2"  montliH, 

Seba.«tian  de  Elrano,  Magellan's  lieutenant,  doubled  the  Cape 
of  Good  Hope,  and  on  September  7,  1.J22,  tlie  "San  Vitt<iria" 
auchored  at  St,  Lucar,  near  Seville,  Spain  ;  the  first  circum- 
Qavigatioa  of  tbe  earth. 


ticalPictionary. 
New  York,  18ti2. 


London,  1863.   Tottens  »' Naval  Text-Book." 
'Sailor's  Word  Book.''    Adni.  Sun  th.    Lon- 


Fig.  5001. 


c 


Proportions  of  Ocean  Steamers. 


a,  "  Baltimore,"  N.  G.  Lloyd's  line.  Length, 185  feet ;  beam, 
29  feet :  length  to  breadth,  G38 

fr,  "  Peruvian,"  All;in  line.  Length,  270 feet ;  beam,  38  feet: 
length  to  breadth,  711. 

c,  *'  Monivian."  Allan  line.  Length, 290  feet;  beam, 39  feet ; 
length  to  bri'adth,  7  44. 

rf,  "Leipzig,"  N.  G.  Lloyd's  line.    Length,  290  feet;  beam, 

39  feet:  length  to  breadth,  "-44. 

f,  "  Minnesota,"  Williams  &  Guion  line.  Length,  332  feet; 
beam,  42  feet ;  length  to  breadth,  7"90. 

/,  "  Rhein,"  N.  0.  Lloyd's  line.  Length,  332  feet ;  beam,  40 
feet;  length  to  breadth,  8  30. 

ft,  "  Westphalia,"  Hamburgh  line.     Length,  340  feet ;  beam, 

40  feet ;  length  to  breadth,  8  50. 

A,  "  Pennsylvania,"  American  .S.  S.  Co.  Length,  343  feet; 
beam,  43  feet:  length  to  hrearlth,  7'91. 

7,  "  Russia,"  Cunard  line.  Length,  358  feet ;  beam,  43  feet; 
length  to  breadth.  8  33 

_;.  "  Queen,''  National  line.  Length,  358  feet ;  beam,  41  feet ; 
length  to  breadth,  87o. 

fc,  *'  Ville  du  Havre,"  French  line.  Length,  423  feet ;  beam, 
49  feet :  length  to  breadth,  8-63- 

/,  *  City  of  Mnnfri'jil,"  Tnman  line.  Length,  433  feet ;  beam, 
44  feet:  length  to  breadth.  9  84. 

wj,  "  .\tlnntir."  Wliitf  Star  line.    Length,  435  feet  ;  beam, 

41  feet:   length  to  breadth,  lOfil. 

The  following  works  on  seaminiRhip  may  be  consulted  :  — 
Falroner's  "Dictionary-"     "The  Ship,  its  Origin  and   Pro- 
gress."    Steinitz,      I,ondon.  1849      *'  Sheet  Anchor."      Lever. 
London  ("Am.  ed  ),  1854.     "  Kedge  Anchnr  "     New  York.  isr>2. 
Luce's  "  Seamanship."     Nftwport,  R.  I-,1863      Young's  '•  Nau- 


don,  iStiT.     "Shipbuilding,"  by  Kankine,  Watts,  Barnes,  and 
Napier.     Wiley  &  Sons.     New  York. 

Ill  Plate  LIX.,  the  upper  figure  i.s  a  longitudinal 

niidslup  section  ol' a  i;team  sloop- of- war,  Garrying  22 

:  fjuns.      Vessels  of  this  class  are  of  1,100  to  1,200 

tons  measurement,  and  have  engines  of  200  to  300 

;  hoi'se-power. 

The  next  view  shows  the  gun  or  spar-deck  plan  of 
,  the  same. 

The  lower  or  berth  deck  is  not  shown  by  plan  view. 
It  contains  the  cabins,  state-rooms,  and  accommoda- 
tions for  officers  and  crew  in  vessels  of  this  class. 

The  sectional  plan  of  the  u]>per  hold  shows  the 
arrangements  of  the  lower  deck,  the  bins  for  stores, 
.stowage  of  the  hatch,  chain-cable  lockers,  arrange- 
ment of  boilers,  and  general  distribfition  of  fuel; 
also  magazine  and  shell-room. 

The  plan  of  lower  hold  shows  the  arrangement  of 
keelsons,  engine-bearers,  and  boiler-bearers,  stowage 
of  tanks  and  provisions  in  fore-hold,  and  details  of 
niaLraziiie  and  light-room. 

Ship'build-ing.    See  under  the  following  heads: 

After-timbers.  --   -  - 

Air-port. 

Anchor  stock  planking. 

Angle-iron. 

Apostles. 

Appendages. 

Apron. 

Arch -board. 

Armor-plating. 

Auxiliary  screw. 

Backing. 

Bala  nee -frame. 

Balance-section. 

Balcony. 

Bay. 

Beak. 

Beak-head  beam. 

Beam . 

Beam-line. 

Bearding. 

Bearding- tine. 

Bearings. 

Bend. 

Bending-strakes. 

Berth  and  space. 

Bevel. 

Beveling. 

Beveliug-board. 

Beveling-edge. 

Bilge. 

Bilge-board. 

Bilge-keel. 

Bilge-pieee. 

Bilge-plank. 

Bilge-pump. 

Bilge-ways. 

Bill-,boards. 

Bills. 

Bindings. 

JlinUing-strakea. 

IJitt-heads. 
j  Bitts. 

B  lac  k-st  rake. 
j  Body-plan. 
1  Body-post. 

Hollard-timber. 
'  Bolster 

Bolt-anger. 
!  Bolt-strake. 
1  Booby-hatch. 
i  Boundary  line. 

Bow- lines. 

Bracket. 
j  Breadth-line. 
I  Break. 

Brea^t-beam. 
,  Breast-book. 

Breast-rjiil. 
,  Breastwork. 

Breech. 
I  Bridge. 
I  Bridle- port. 
:  Broadside. 
;  Building-block. 
,  Building-slip. 
1  Bulge-way8. 


Bulkhead. 

Butt. 

Buttock. 

Buttock-line. 

Cable-tier. 

Caboose. 

Calking. 

Camber. 

Cant-timber. 

Cap-scuttle. 

Carline. 

Carvel-build. 

Cat -beam. 

Cat-hole. 

Ceiling. 

Center-line. 

Chain-bolt. 

Chain- locker  pipe. 

Chain-plate. 

Chain-wale. 

Channel. 

Chase. 

Chock. 

Clamp. 

Clinch-built. 

Clincher-built. 

Clinker-built. 

Coal  bunker. 

Coamings. 

Cock-pit. 

Companion. 

Companion-ladder. 

Compass-timber. 

Conversion. 

Copper-bottomed. 

Copper- fastened. 

Counter. 

Counter-rail. 

Counter- timber. 

Cove, 

Cowner. 

Cradle. 

Cross-beam. 

Cross-cbock. 

Cross- paw  I. 

Cross-piece. 

Cross-spall. 

Cross-timber. 

Crutch. 

Cutting-down  line. 

Cutting-down  staff. 

Cutwater. 

Dagger- piece. 

Pagfier-plank. 

Dead-door. 

Dead-Hat. 

Dead-light. 

Dead-rising 

Dcat|-wood. 

Dead -works. 

Deck. 

Deck  and  side  lights. 

Deck- hook. 

Deck-plate. 

Development. 

Diagonal-built. 
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Diagonal  lines. 

Diagomils. 

DiuunHhiug-stuff. 

Dog-shore. 

Double  futtocks. 

Dow.sing-cbeeks. 

Drift-piece. 

Dump-bolt. 

Entering- port. 

Kxpansioa. 

Face-piece. 

False  keel, 

Fa^hioa- piece. 

Fay. 

Faying-surface. 

Fender- bolt. 

FifL'-rail. 

Figure-liead. 

Filling, 

Filling-timber. 

Fit-rod. 

Flat. 

Floor. 

Floor- head. 

Floor  plan. 

Floor- timber. 

Flu-sh-deck. 

Foot- waling. 

Foreca.stle 

Fore-foot. 

Fore-liook. 

Fore- rake. 

Fork-beam. 

Forming. 

Frame. 

Free  board. 

Furring- 

Futtock. 

Fuctock-plank. 

Futtock-plate3. 

Futtock-shrouds. 

Gallery. 

Galley. 

Gangway. 

Ga  rboard-strak«t 

Gore. 

Gripe. 

Ground-timbers. 

Ground-way. 

Guard. 

Gun-deck. 

Gun-room. 

Gunwale. 

Ilalf-breadth  plan. 

Half-bmidth  staff. 

Half- floor. 

Half-port. 

Half-timbers. 

Hammock-Dettiogs. 

Hang. 

Handing-knee. 

Harpinga. 

Hatch. 

Hatchway. 

Hawse-hole. 

Hawse-piece. 

Head 

Head-knee. 

Head -ledge. 

Heel. 

Heel-post. 

Hight-staff. 

I  log-chain. 

Hog- frame. 

Hold. 

Hold-beam. 

Hood. 

Hooding-end. 

Hook. 

Horse-iron. 

Horseshoe-clamp. 

Hor-^iog-up. 

Hull. 

Hurricane-deck. 

Hydraulic  block. 

Ice-breaker. 

Independent  piece. 

Inner  post 

Keel. 

Keelson.  * 

Key -model. 

Knee. 

Knight-heada. 

Knuckle-timber 

Lace- piece. 

Laad. 


Landing-strake. 
Lapstreak. 
Launch. 
Ledges. 
Lee -board. 
Leefange. 

Lengt  1  le  n  i  ng-  pieces. 
Li'vel  lines. 
Light 

Light-port. 
Light-room. 
Limber- 
Li  m  be  r-holea. 
Limber-strake. 
Line. 

Loiiging-knees. 
Long  tiuiber. 

Main-breadth  line 
Main  piece. 
Making-iron. 
Manger 
Mast. 

Mast-rarling. 
Mid*hip-beud. 
Mo:d 
Molding. 
Molding-edge. 
Moot 

Munnions. 
Navel -hood. 
Newell. 
N.ig, 
Orlop. 
Pad. 

Paddle-box. 
Paddle-wheeL 
Pale 
Pallet. 
Partners. 
Paving. 
Pillow. 
Pin. 
Plan. 
Planking. 
Planking-clamp. 
Plank -shear. 
Ploc 
Poop. 
Poop-deck. 
Poppet. 
>?ort. 

Port-flange. 
Porthole-closer. 
Port-lid. 
Port-sash. 
Propeller. 
Pump  dale. 
Pump- well. 
Quarter. 
Quarter-deck- 
Quarter- gallery. 
Quick  work. 
Kibatnicnt. 
Rabbet 
Race-knife. 
Raft-port. 
Rail. 
Rtke. 
R:tm. 

Reaming-iron. 
Relieving-gear. 
Rib. 

Ribband 
Rib  band -line. 
Rider. 
Riding-bitt. 
Rising 
Ri.-iiiig-Iloor. 
Ri-ing-line 
Ki-iing-si)uare. 
Kisiiig-wood. 
Risings. 

Room  and  space  staff. 
Kough-tree  rail. 
Rnund-house. 
Round-up. 
Rove 
Rudder. 
Rud  Icr-hand. 
RtiiMer-ease. 
Rudder-chains. 
Rnddcr-coat. 
Rudilcr-post. 
Jtule-staff. 
KUQ. 


Rung. 

Rung-head. 

Saddle. 

Sam  sou -post. 

Scantling 

Screen- bulkhead. 

Screw. 

Screw  alley. 

Screw- post. 

Scivw-well. 

Scupper. 

Scuttle. 

Seam. 

Set-bolt. 

Sett. 

Shaft-alley. 

Shaft-pipe. 

Shaping. 

Sheathing. 

Sheer. 

Sheer-line. 

Sheer-plan. 

Sheer-strake. 

Shelf. 

Shift. 

Shole. 

Shore- 

Siding. 

Sister  keelson. 

Skeg. 

Skin. 

Slee. 

Sleeper. 

Slice. 

Sliding-keel. 

Sliding-way. 

Slip. 

Slip- way. 

Snaped  timber. 

Sny. 

Snyiug. 

Sole. 

Spales. 

Span- shackle. 

Spar-deck. 

Spiling. 

Spirketing. 

Sponson . 

Spon.son-rim. 

Spring-beam. 

Spurs. 

Square  frame. 

Square  stem 

Square  timber. 

Square  tucks. 

Stafl". 

Stjinchioa. 

Standard 

Staple  knee. 

Station 

Stealer. 

Steerage. 

Steering-wheel. 

Steeviiig. 

Ship'build-ing-dock. 


Stem. 

Stem -knee. 

Stem- piece. 

Stem  post. 

Stemson. 

Step. 

Steppiug-Hne. 

Stern. 

Stern-frame. 

Stern-post. 

Sternson. 

Stirrup. 

Stocks. 

Stomach-piece. 

Stool. 

Stopper-bolt. 

Stop|iiiig-up  pieces. 

Straight  of  breadth. 

Strake. 

String. 

Stringer. 

Surmark. 

S  wee  ten  i  ng-cock. 

Syphering. 

Tabernacle 

Tabling. 

Taffrail. 

Tank. 

Templet. 

Term . 

Term-piece. 

Texas. 

Thick-stuff. 

Throat. 

Timber  and  room. 
Timber-hatch. 
Timber-head. 
Top  and  butt. 
Top  side. 
Top  riinber. 
Top-timber  line. 
Touch. 
Towing-post. 
Trail -board. 
Transom. 
Tread. 
Tree. 
Treenail. 
Trigger. 
Trimming. 
Tuck. 

Tumbling-home. 
Twin-screws. 
Waist. 
Wale 

Washboard. 
Water-lines. 
Water-way. 
Way. 
Wing 

Wing-pasFage. 
Wing- transom. 
Wood-lock 
AV'rain  bolt. 
A  cliamber  with  a  floor 


and  \vull^i  of  stone  ma.soury,  liaving  an  opening  to- 
ward tin*  adjoinin*^^  harbor,  wliich  can  he  closed  wht^n 
required  hy  a  pair  of  folding  gates  or  by  a  Hoating 
cai.sson  gate.  The  size  is  aeeording  to  the  length 
and  beam  of  the  vessel  designed  to  be  built  in  it. 
The  sides  slope  otf  in  a  series  of  steps  at  about  an 
angle  of  45',  so  as  to  form  abutnn'nts  for  shores  and 
scaffolding.  The  width  at  top  is  equal  to  the  width 
at  bottom    plus  twice  the  depth.      See   also  Dry- 

DOOK  ;    OnAVIXO-DOCK. 

Ship-jack.  A  compact  and  portable  form  of 
hydraulic  jack,  adaj)ted 
for  lifting  shi])s  and  oth- 
er heavy  objects  ;  the 
number  required  being 
proportionate  to  the 
weight.  The  launch  of 
the  *'  Oreat  Eastern " 
was  ultimately  effected 
by  the  employment  of 
these  jacks. 

S  h  i  p-  p  en'du-lum. 
A  pendulum  with  a  grad- 
uated arc,    used  in   the  Ship-Jn-k. 
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SHODER. 


navy  to  ascertain  the  htel  of  a  vessel,  so  that 
allowaiiee  may  be  made  in  laying  a  gun  lor  the  iu- 
clinatiou  of  the  deck. 

Ship's  Ar'mor.     See  Akmou-platixo. 
Ship's  Berth.     {Nautical.)    a.  The  position  oc- 
cupied by  a  ship  in  an  anchorage  or  dock  or  beside 
a  wharf. 

b.   A  standing  bed-place  on  shipboard. 
Ship's    Pump.    A  suction-pump  for  freeing  a 

ship's  hold  from 
Fig.  5003.  water.     That  il- 

lustrated is  pro- 
vided with  a 
chamber  //above 
the  deck,  with 
which  the  head 
of  the  pump-bar- 
rel and  foot  of 
the  suction-tube 
A  communicate. 
The  cover  E  and 
valve  F  are  re- 
movable,  so 
tliat  ready  ac- 
cess may  be 
had  to  the  inte- 
7  rior  of  the  pump. 
■^  D  o  w  n  t  o  n '  s 
pump  is  used  in 
the  British  navy 
as  a  bilge,  deck-washing,  and  fire-engine  pump.  It 
has  three  buckets,  one  above  another,  in  the  barrel, 
and  an  air-chamber  in  the  head,  so  as  to  discharge  a 
contiimous  stream  of  water.  When  fitted  with  deck 
or  suction  plates,  it  is  capable  of  drawing  water  from 
three  to  six  different  parts  of  a  vessel. 

Fig.  5004. 


Skip's  Pump. 


A  machine  for  cutting  shives  or  bungs.  It  has 
heads  a  and  d,  between  which  the  board,  out  of  whic'n 
the  bungs  are  to  be  cut,  is  jdaced.  The  cutters  c  c' 
are  on  a  hollow  spindle,  which  is  rotateil  by  a  band 
on  the  pulley  b.  b  is  a  loose  pulley.  The  board  to 
be  cut  being  in  position,  the  lever  e  is  moved,  driv- 
ing forward  "the  head  d  and  forcing  the  board  against 

Fig.  6005. 


Ship's  Pump  ivilh  Hose. 

Ship-thim'ble.     (Nautical.)     An  eyelet  or  me- 
tallic grominet,  forming  an  eye  in  a  sail  or  to  a  rope. 
Ship'TOTight's    Tools.      See   Wood  -  working 

TOOT.S    AND    jM.iCllINES. 

Shirr.  (Fabric.)  An  elastic  cord  inserted  in  cloth 
or  liflwi-en  two  pieces.     See  Rubber  Thread. 

Shirred  G-oods.  (Fabric.)  Goods  with  elastic 
cords  (shirrs)  interwoven  in  suspenders,  garters,  etc. 

Shirt'ing.  (Fabric.)  Bleached  or  unbleached 
cotton  cloth,  of  quality  and  te.xture  suited  for  under- 
garments. 

Shive.     1.  A  hung. 

2.  The  scale  or  bark  removed  from  the  fibrous 
portion  (hare)  of  hemp  and  Hax  in  braking. 

3.  A  Seieave  (which  see). 
Shive-cut'tias  Ma-chine'.    (Wood-workiMg.) 


SJiive-Culting  Machine. 


the  head  a,  which  retreats,  allowing  the  cuttei-s  c  c' 
to  make  an  annular  groove,  which  goes  through  the 
board  and  ijroduces  a  bung.  The  lever  is  then 
backed  ;  the  head  a  is  advanced  by  means  of  the 
weight,  which  acts  upon  the  rear  of  the  spindle,  and 
the  bung  is  forced  from  between  the  cutters  and 
drops  to  the  floor. 

Shiv'er.     1.  A  small  sJieave. 
2.   A  snjall  wedge  or  key. 

Shoad;  Shode.  (Miiiin/t.)  Surface  ore  in  pieces 
mixed  with  other  matters,  and  indicating  the  outcrop 
of  a  lode  or  vein  in  the  vicinity. 

The  method  of  finding  the  vein  by  tracing  the 
shoadstones  to  their  source  at  the  strike  is  called 
shoading.  Holes  dug  to  prospect  or  intercept  the 
vein  are  called  shoad-pils. 

Shoal-a-larm'.  An  audible  alarm  consisting  of 
a  bell,  whistle,  or  trumpet,  rung  or  blown  by  power 
derived  from  the  rocking  of  the  vessel,  which  is 
moored  at  the  shoal,  or  by  machinery  moved  by  the 
current,  tide,  or  wind.     See  Fog-alarm. 

Shoal-in'di-ca'tor.  (Nautical.)  A  buoy  or 
beacon  placed  upon  a  shoal  to  indicate  its  position 
to  mariners. 

Shock.  1.  (ffusbnndnj.)  a.  A  collection  of 
sheaves  standing  together  in  the  field,  for  the  gi-ain 
to  ripen.  Called  in  England  a  shook  or  a  stook.  It 
has  usually  twelve  sheaves,  but  customs  difi'er. 

6.  A  collection  of  cut  stalks  of  corn  standing  in 
the  field  around  a  central  core  of  four  stalks,  whose 
tops  are  diagonally  woven  together  and  bound  at  the 
inter.section.  This  central  support  holds  the  stalks 
while  they  are  being  set  up,  and  is  called  a  rjallnu-.i. 
The  shock  should  be  bound  when  about  one  third  of 
the  stalks  are  in  place,  and  bound  again  when  all 
are  gathered.  It  should  be  of  a  conical  form  when 
completed. 
2.  See  Shook. 

Shod'dy.  (Fabric.)  A  cloth  made  from  worn 
woolen  rags.  These  are  torn  to  pieces  by  a  machine 
having  spiked  rollers  (termed  a  devil),  clean.sed,  and 
the  fiber  spun  w^ith  a  certain  projiortion  of  new  wool, 
the  yarn  being  afterward  woven  into  the  full-bodied 
but  flimsy  fabric,  termed  shoddy. 

Muinjo  is  made  from  tailors'  clippings  similarly 
treated. 

Sho'der.  (Gold-beating.)  The  package  of  gold- 
beater's skin  employed  in  the  second  stage  of  gold- 
leaf  making.  The  first  package  is  the  kiUch.  The 
last  is  the  mold. 
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Shoe.  1.  (Apjmrcl.)  a.  A  coveiing  for  the  foot, 
liwilf  of  lealliei-  in  Kiiropc,  Ann-rio:i,  and  .sonifi  otln-r 
parts;  of  paper  ami  vaiion.s  falirics  in  Cliina  and 
Japan  ;  of  wood  in  Holland  and  l-'ianci-  (saliots)  ;  of 
divs.scd  skins  among  the  Morlh  Aniuricau  Indians 
(inoci:asins). 

A  shoe  lias  a  tliinner  and  more  elastic  leatlier  for 
tile  upper,  and  one  or  two  tliiekne.-,ses  of  thicker 
leather  for  the  sole.  The  parts  are  united  hy  stitches, 
pegs,  nails,  screws,  cenieut.  See  Boot  ;  Moccasin  ; 
Sabot. 

Among  the  interesting  series  of  trades  practiced  by  the  Ejrj'p- 
tians  irt  the  times  of  Joseph  iind  of  Moses,  aud  illustnited  iu  the 
tombs  of  Thebes  and  t-lsewUere.  are  shown  the  shoemakerat  liis 
bench  engaged  in  boring  a  leather  sole  with  an  awl.  The  lat- 
ter is  also  R'presenteJ,  as  also  two  pieces  of  le.ither  not  yet  cut 
to  shape,  and  two  thongs  ready  twisted,  which  are  to  be  at- 
tached to  the  sole  as  a  means  of  securing  the  sandal  to  the  foot. 
The  p:untiiig  is  of  the  timeof  Thothnies  III.,  the  couteuiporary 
of  .Moses,  14'Jll  B.  c. 

Another  shoemaker's  sliop  is  represented  in  a  Theban  paint- 
ing, where  a  larger  stock  and  ^election  of  tools  are  sliown.  Two 
men  are  eniplnyeJ  ;  one  is  piercing  the  side  piece  by  which  the 
thongs  are  attached  to  the  soles,  and  the  other  tightening  ttie 
thread  in  the  time-honored  way,  gripping  it  by  the  teeth.    The 
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Sandal- Makers  and  SJioemnkers  in  Thebes. 

tools  are  a  mallft,  bent  and  straight  awls,  a  scraper,  and  a  tool 
like  a  comb,  whi«4i  probably  had  a  row  of  poiuts  for  marking 
the  plaofs  fur  pien-itig  wirh  the  awl. 

Ill  Dr.  Abbott's  collection  of  E^jyptian  antiquities, now  in  the 
possession  of  the  Hi.'itorical  Society  of  New  York,  are  a  number 
of  shoes  wliich  have  survived  the  lapse  of  centuries.  W'liile 
many  of  them  are  shriveled,  dried,  and  dilapidated,  sufficient 
remains  to  identify  their  form  and  mode  of  construction.  The 
most  interesting  one  is  yet  occupied  by  the  foot  of  a  mummy. 
The  bones  and  dried  integuments  reveal  a  form  of  e.xtreme  ele-  | 
gance,  with  a  highly  arclu'd  instep  and  feminine  grace  and  pro- 
portions. The  material  of  the  shoe  lias  become  brittle  by  the 
desiccation  of  perhaps  'ia  centuries,  and  is  falling  to  pieces.  It  , 
appeal's  to  have  been  of  kid,  but  is  securely  locked  in  a  case, 
and  does  not  admit  of  very  close  inspection. 

The  shoes  of  the  ancient  Kgyptians  were  made  of  papyrus,  ! 
leather,  or  textile  fabrics.     The  upper  was  sewed  to  the  .so  f,  but 
an  examination  of  a  number  of  shoes  of  that  ancient  people  has 
failed  to  reveal  a  hfrl. 

The  Chinese  and  the  inhabitantsof  India  have  had  shoes  from 
time  immemorial.  Skins,  siik,  rushes,  linen,  wool,  wood,  bark, 
and  metal  have  been  u.'-ed  by  these  Orientals. 

The  Homeric  heroes  are  represented  without  shoes.  Moses 
wore  sand;ils  or  shoes  in  the  wilderness  of  Sinai.  'I'he  early 
Greeks  and  Romans  used  them  but  little;  succeeding  ages  in- 
troduced foot  coverings  of  various  kinds:  the  .sandal  with 
latcliet ;  the  same  with  a  toe-piece  or  cap  ;  a  leather  moccasin, 
or  .soleless  shoe;  a  shoe  in  which  the  toes  are  e.xposed  (Fig. 
4557,'') ;  a  shoe, as  we  understand  it;  slippers  ;  boots;  buskins, 
etc.,  etc. 

Tiie  material  was  of  Innned  or  tawed  skins. 

Homer,  Ovid,  and  Pliny  agree  in  celebrating  the  skill  of 
Tychius,  the  Bteotian.  in  the  art  of  shoemakiug.  The  latter 
credits  him  with  the  invention  of  leathern  shoes.  It  may  be 
supposed  that  the  sandal  and  moccasin  had  been  in  use  from 
time  immemorial,  and  that  Tychius  united  au  upper  to  a  sole 
and  formed  a  shoe. 

If  so.  he  had  been  anticip:ited  in  this  by  the  Eg>"ptians. 

Artapherne.s  speaking  to  llistia-us.  said.  **  Aristagoras  drew 
the  sandal  on,  but  it  was  of  your  stitching  ''     See  S.\nd,m.. 

"  Kxtravagance  has  descended  to  our  clothes  and  shoes." —  : 

ATHFJ4.EUS.  ! 

The  Unman  senators  wore  leathern  (nr  skin)  boots  reaching  (o 
the  midlcg  ;  these  were  usually  black,  but  Roman  magistrates 
wore  red  shoes  on  occasions  of  ceremony. 

The  Roman  foot-gears  were  the  rn/rfi/.^,  or  shoe,and  the-'sn/'-a, 
or  sandal.  The  former  had  an  upper  and  sole,  and  was  tied 
upon  the  instep  with  a  latcliet  or  lacing.     See  Sant).al 

The  salra  w.ts  a  cork  or  wooden  sole,  covered  above  and  below 
with  leather,  and  stitched  on  the  edge.  It  left  the  upper  part 
of  the  foot  bare,  and  wjis  secured  by  straps,  which  were  crossed 
over  the  in*tep  and  wound  about  the  ankle.     N<»  buckle 

The  riilma  was  the  coarse  shoe  of  the  Roman  soldier  and  com- 
pany officers.    The  regimental  officers,  so  to  speak,  wore  the 


ealceits.     The  sole  of  the  caliga  was  thickly  studded  with  hob- 
nails. 

Other  protections  for  the  foot  were  the  cothurnus  and  the 
sncra.  See  Smith's  *'  Dictionary  of  Greek  aud  Roman  Antiq- 
uities."' 

The  shoes  of  the  Emperor  Marcus  Aurelius  had  separate  com- 
partments for  the  toes,  as  we  see  by  a  statue  ot  that  moriarch. 

The  small  shoes  and  cniniped  feet  of  the  Chinese  ladies  can- 
not be  traced  farther  buck  than  the  tenth  century  a    l> 

From  the  twelfth  to  the  fifteenth  centuries  shnes  were  made 
for  the  ftshiouables  with  loug  toes,  stuffed  with '»(('.  In  the 
reign  of  Richard  II.,  the  toes  of  the  boots  were  chained  to  the 
knees.  In  1493.  Parliament  limited  the  length  of  iXwpike^  or 
useless  projection,  to  two  inches. 

In  the  seventeenth  century  very  high  heels  were  in  vogue 
among  the  English  ladies. 

See  "  The  Root  and  Shoe  Makers'  Assistant,"  London,  1853, 
for  an  excellent  display  of  early  foot-coverings 

The  Syrian  shoes  are  made  to  be  easily  shifted  on  and  off,  as 
they  are  left  at  the  entrance  to  a  mosque 
or  room.     They  are  made  of  various  Fig.  5007. 

materials  for  indoor  or  outdoor  wear ; 
leather  for  the  latter.  They  have  boots 
also,  but  the  representations  of  their 
"foot-gear"  with  which  we  are  favoivd 
by  travelers  make  very  poor  affairs  of 
either  shoes  or  boots,  they  appearing  to 
have  no  broad  sole,  but  to  resemble 
heavy  moccasins.  Syrian  Shoes. 

Isambiird  M.  Brunei  invented,  in  1810,  a  machine 
for  making  .st-amk-ss  shoes.  .Sir  Kiuhard  I'hillijis 
states  as  follows,  in  his  **  iloniing  Walk  from  Lon- 
don to  Kew"  :  — 

"  I  was  shown  hi'^  manufactory  of  shoes,  which  is  full  of  in- 
genuity, and,  in  regard  to  subdivision  of  labor,  is  on  a  level 
with  the  admired  manufactory  of  pins.  Every  step  is  etfecied 
by  the  most  elegant  and  precise  machinery  ;  while,  as  eJich  op- 
eration is  performed  by  one  hand,  so  each  shoe  passes  through 
25  iiands,  who  complete  from  the  liiile.  as  supplied  by  the  cur- 
rier, lIJi)  pairs  of  strong  and  well-finislied  shoes  per  day.  All 
the  details  are  performed  by  the  ingenicms  application  of  the 
mechanic  powers  ;  and  all  parts  are  characterized  by  preci>ion, 
uniformity ,  aud  accuracy.  As  each  man  perh>rms  but  one  step 
in  the  process,  which  implies  no  knowledge  of  what  goes  before 
or  comes  after  him,  so  the  persons  emploved  are  not  shoe- 
makers, but  invalided  soldiers,  who  are  able  to  learn  their  re- 
spective duties  in  a  few  houi-s.  The  contract  at  which  these 
shoes  are  delivered  is (5s.  Gd  per  pair  ("S  l.oGj,  beingat  least  25. 
(^44  cents)  less  than  what  was  before  paid  for  an  inferiorarticle." 

Brunei's  nailed  shoes  did  not  answer  the  expectations  formed 
of  them  ;  the  nails  w*ere  found  to  penetrate  the  leather  of  the 
soles  and  hurt  the  soldiers'  feet  io  marching,  so  that  the  scheme 
was  finally  abandoned. 

Slioes  are  now  largely  made  by  machinery.  Several 
different  metliods  and  a  great  variety  of  maeldnes 
are  em[doyed.  In  one  process,  a  thread  is  cut  upon 
a  brass  wire,  and  the  .screw  thus  made  is  forced 
through  the  sole  and  upper  placed  on  an  arm  beneath 
and  riveted  and  then  cut  olf.  This  is  repeated  as  the 
slice  is  advanced  by  the  workman,  until  the  opera- 
tion is  liiiistied  ;  the  whole  being  elicoted  automati- 
cally hy  a  single  machine.  The  ends  o "  the  wjres 
are  then  cut  ottand  tihnl  down,  and  the  heels  nailed 
on  by  machinery.  The  heels  are  also  burnished  and 
the  soles  sand-papered  and  finished  by  mni*hinery. 
See  N'AiLlNG,  Peggino-machixe  ;  pages *21()1,  2102; 
also  the  pages  here  following. 

India-rubber  shoes  and  boots  are  made  by  the  following  pro- 
cess :  — 

The  gum  is  ground  and  cleaned. 

Is  tritumted  with  say  3  per  cent  of  sulphur. 

Dissolved  in  benzine  or  other  solvent 

The  fi'm^/it  thus  obtained  is  spread  upon  fabric  by  rollers ; 
the  lower  roller  carrying  the  cloth  moves  slower  than  the  heated 
upper  roller,  and  thus  generates  a  friction  which  grinds  the 
gum  into  the  cloth. 

The  cloth  is  cut  by  pattern  into  the  required  shapes  and 
sizes. 

These  are  united  by  rubber  cement  over  a  last. 

They  are  treated  with  linseed-oil  varnish  laid  on  with  a  brush. 

Put  in  a  heater,  280°  Fah. ,  for  7  hours. 

b.  A  siiow-shoc  ;  a  rmkiX. 

2.  (Ftrrrienj.)  A  metall  c  plate  nailed  to  the  hoof 
of  a  horse,  mule,  or  ox,  to  preserve  the  bonf  from 
wear  and  prevent  it  from  becoming  sore.  See  Horse- 
shoe. 
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3.  (Machitiery.)  a.  A  bottom  piece  on  which  a 
body  is  suppoited,  as  the  inlr,  step,  or  support  for 
tile  lower  end  of  a  vertical  shaft. 

b.  A  piece  on  which  an  object  is  placed  while 
moving,  to  prevent  its  being  worn. 

4.  {Bui/dimi.)  a.  A  block  or  base  piece  for  the  re- 
ception of  a  pillar,  or  on  the  top  of  a  column  for  the 
reception  of  a  truss,  girder,  or  other  portion  of  the 
flooring  or  roof-frame. 

b.  An  iron  plate  having  an  inclined  seat  adapted 
to  receive  the  foot  of  a  rafter. 

5.  (ShipwriylUing.)  The  step  of  a  mast ;  it  rests 
on  tile  keelson. 

6.  (Xaulical.)  a.  The  bill-block.  A  wooden  piece 
sccuied  to  an  anchor  during  the  operation  of  fishing  ; 
it  holds  the  point  as  the  anchor  rises,  and  keeps  it 
from  tearing  the  ship's  side. 

b.  A  board  lashed  to  the  fluke  to  extend  its  area 
and  consequent  bearing  surface  when  in  the  ground. 

c.  A  foot-boanl  on  which  a  spar  is  erected,  to  act 
as  a  jib  in  hoi.sting. 

7.  ( ]Vhcchcri<jhlinri.)  a.  A  strip  of  wood  or  steel 
fastened  beneath  the  runner  of  a  sled  ur  sleigh,  to 
take  the  wear.  Cast-iron  soles  of  a  peculiarly  hanl 
quality  are  used  to  advantage,  and  aie  bolted  to  the 
runners.     Otherwise  called  a  sole.     See  Sled. 

b.  A  drag  to  receive  the  wheel  of  a  vehicle  to 
retaril  the  course  of  the  latter  in  going  down  hill. 
But  little  used  in  this  country,  where  we  have  con- 
venient wagon  and  carriage  locks.      See  WagoS- 

DIIAG. 

8.  (Agriculture.)  a.  The  metallic  block  on  the 
inner  end  of  a  finger-bar  ;  it  runs  on  the  ground 
ne.\t  to  the  standing  grain.  To  it  the  finger-bar  is 
hinged  in  harvesters  of  the  usual  construction. 

Fig.  5008,  A,  slioe  ;  C,  bell-crank  lever,  having 
attached  a  chain  K,  which  is  wound  upon  the  drum 


Fig.  5009. 


Motving-Machine. 


D  on  the  crank-shaft  E,  to  raise  the  finger-bar  from 
the  ground. 

b.  The  shaking  portion  of  a  winnowing-niachine 
or  grain-separato]-,  in  which  the  grain  is  .separated 
from  the  chart"  and  oH'al.  The  shoe  is  pivoted  at  one 
end  and  oscillated  by  power  applied  to  the  other. 
It  is  furnished  with  ridiUes  and  sieves,  and  the 
grain,  etc.,  under  treatment  is  subjected  to  a  blast 
of  air  from  a  rotaiy  fan. 

9.  (.yUling.)  The  spout  beneath  the  feeding-hop- 
per which  conveys  the  grain  fioni  the  latter  to  the 
eye  of  the  runner.  The  shoe  is  shaken  by  a  damsel 
on  the  spindle. 

10.  (Mining.)  a.  An  inclined  trough  nsed  in  an 
ore-crushing  mill. 

b.  A  removable  piece  of  iron  at  the  bottom  of  a 
stamp  or  niuUer  in  a  stamp-batteiy,  ore-grinder,  or 
amalgamator. 

11.  (Riiluaii-cnginecrinfi.)  That  part  of  a  car- 
brake  which  is  brought  in  contact  with  the  wheel  in 
the  act  of  stopping  a  train. 

That  shown  in  Fig.  5010  has  a  metallic  sole  C, 


with  arms  c  e  embracing  the  wooden      Brake-Shoe. 

shoe  A,  and  having  holes  to  receive 

pins  01'  blorks  which  pass  through  the  shoe. 

12.  The  iron  point  of  a  |>ile. 

13.  The  short  horizontal  section  at  the  foot  of  a 
rain-water  Jiipe,  to  give  <lirection  to  the  i.ssuing  wa- 
ter.     The  top  end  is  the  hind. 

Shoe-block.  (XauticnJ.)  One  having  two 
sheaves  which  revolve  in  planes  at  right  angles  to 


Fig.  5011. 


Fig.  5012. 


Shot- Stretcher. 

each  other.  They  are  generally  nsed  as  biiutline- 
blocks  to  courses,  the  buutline  reeving  in  the  upper 
sheave,  and  the  ^chip  in  the  lower  one. 

Shoe-brush.  Shoe-brushes  fomierly  were  always 
employed  in  pail's,  —  a  hard  brush  for  removing  the 
dirt  and  polishing,  and  a  softer  one  for  spreading  the 

Fig.  5013. 


M 


Shoe-Edge  Trimmer  {Shoe-Ii^hine  Manufacturing 


SHOE-BUTTS. 
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SHOE-HEEL  PRICKING-MACHINE. 


blacking.  It  is  now  usuul  to  unite  tlie  two,  a  small 
circuliir  .-lol't  hnisli  buiii;^  iittucliuil  to  tliu  buclc  of  the 
hard  bnisli,  which  is  IVei[iii'iiLly  provided  with  a  liau- 
dle.  Tile  soft  brusli  is  sonietnnes  cylindrical  and 
turns  cm  pivots. 

Shoe-butts.    {Lrathcr.)    Stout  le.atlier  for  soles. 

Shoe-clasp.  A  buckle  for  closing  some  kinds 
of  shiics. 

Shoe-dis-teud'er.  An  iTniilenient  for  expand- 
ing a  sonieu'liat  ti^'ht  shoe.  An  expanding-last.  In 
tlie  cvample  (Fig.  oUTJ),  tlie  cap  X*  and  lieel-jilug  0 
are  driven  apart  by  the  action  of  the  screw,  and 
tlu'reby  .stret.b  tin-  shoe. 

Shoe-edge  Trim'mer.  (Sliocmnking .)  The 
shoe  is  niuunti-d  upon  a  jack,  the  carri.-ige  of  which 
has  coniniunicatcd  to  it  a  movement  of  translation 
and  rotation,  so  that  while  the  side  of  the  sole  is 
being  trimmed,  the  shoe  is  fed  longitudinally  against 
the  knife,  but  at  the  toe  and  heel  is  rotated  beneath 
it.  The  knife  is  universafly  jointed,  to  )]ermit  the 
hanil  of  the  operator  to  determine  the  dill'erent  bev- 
els cut. 

Shoe-em-boss'iiig  Ma-chine'.    (Shocmakbuj.) 
For  ernliossing  boot  anil  shoe   fronts   with   any   re- 
quired ornamental  ilesign  Ijefore  they  are  worked  up. 
It  can  be  made  to  eiLiboss  the  fronts  of  linished  shoes 
by   a   simple    attachment. 
Fig.  6014.  The  upper  platen  is  moved 

Ijy  the  tiea(lle  and  returned 
by  the  springs. 


Shoe-Embosain^  Machine. 


Shoe-Ei/detin^  Mac/tine. 


Shoe-eye'let-ing  Ma-chiue'.  Eyelets  are  fed 
one  by  one  trom  the  reservoir  at  the  top,  down  the 
inclined  ways,  and  are  seized  at  the  foot  between 
the  plunger  and  anvil,  ami  riveted  in  their  luojier 
places  in  the  shoe  or  strip  of  leather,  which  is  held 
anil  fed  by  tbeNipei'ator. 

Shoe-fast'en-er.     A  device  for  closing  a  shoe. 
A  button-book. 
Fig  5016.  Shoe-ham'mer.     A  ham- 

mer  with   a    slightly   convex, 
broad  face,  and  a  wide,  thin, 
rounding  peen,  whose   length 
Shot-Hamymr  is    transverse    to    the    handle. 

U.sed  in  jiounJing  leather  U|ion 
the  lapstonc,  to  condense  its  pore.s.  Also  in  ilriving 
pegs.  The  jieen  is  used  in  pressing  out  the  creases 
incident  to  the  crimping  of  the  leather. 


Mini  rr--^ 


Shoe-heel   Bur'nish-ing-ma-chiiie'.     A  ma- 

eiiine   in   wliich  a  shoe  or  l.iout  is  chucked  and  re- 
volved against  a  burni.sliing-tool.     Tlie  one  shown 


Shoe-Hetl  Burnislting- machine. 

in  Fig.  5017  uses  a  hot-kit,  that  is,  a  heated  bur- 
nisher. A  ilexible  gas-pipe  of  sullicient  length  to 
follow  the  oscillations  of  the  burnisliing-stock  a  ear- 
lies  to  the  interior  of  the  tool  a  jet  by  which  it  is 
kept  heated.  The  tool  is  made  to  reciprocate  over 
the  surface  of  the  heel,  |iassing  from  breast  to  breast 
at  each  osrilliition  ^^■ith  an  elastic  pressure. 

Shoe-heel  Press'iug-ma-chine'.     For  press- 
ing together  the  lif/s 


which  compose  a  boot 
or  shoe  heel,  and  dis- 
pensing with  the 
shop  work  of  hammer 
and  la|)stone.  The 
bed  is  adjusted  verti- 
cally by  a  screw  to 
any  thickness  to 
which  the  blank  heel 
may  be  built,  and  the 
lilunger brought  down 
by  the  dejiression  of 
tlie  treadle  with  such 
foi'ce  as  to  compact 
the  lifts  together. 

Shoe-heel 
Prick'ing-ma- 
chine'.  The  opera- 
tion of  this  marbine 
succeeds  that  of  the 
heel  -  pressing  ma- 
chine.' Tlie  com- 
pressed lifts,  secured 
together  in  heel  form 
by  tacking,  are  ]ilace(l 
upon  the  ]ilaten  and 
pierced  with  all  the 


Fig.  5018. 


SHOE-HEEL  TRIMMER. 
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rig.  5019. 


Heel  PrUkin^-Mackine. 

nail-holes  simultaneously,  by  the  descent  of  the  plun- 
ger carrying  the  gang  of  awls.  The  hi^el  is  then 
reaily  to  receive  the  nails  for  attachment  to  the  shoe. 
Shoe-heel  Trim'mer.  The  Cote  heel-trimmer 
was  patented  iu  the  United  States  in  1873,  but  finst 
introduced  into  u.se  in  the  Dominion  of  Canada.  The 
shoe  is  held  stationary  by  the  treadle-clamp,  and 
the  knife-stock,  which  is  centrally  pivoted  to  the 
outer  plate  or  jaw  bearing  upon  the  tread-lift,  is  then 

Fig.  5020. 


Cold  Slioe-Hed  Trimmer. 

grasped  in  the  hands  of  the  operator,  and  moved  to 
give  a  sweeping  e\it  to  trim  the  heel. 

Shoe'ing-ham'mer.  (Farricrtj.)  A  light  hand- 
hammer  used  Icir  shoeing  horses. 

Shoe'ing-horn.  A  device  to  assist  in  putting 
136  '  ^ 


on  a  shoe.     It  is  in-  F'g-  5021. 

serted     between    the 

heel  of  the  person  and 

tlie  rear  ]uirt  of  the 

counter  of  the  shoe. 

Frei|uently   made   of 

polisiied    horn,     but 

also  of  sheet-metal. 

Shoe -jack.  A 
holder  for  a  last 
while  a  .shoe  is  ia 
process  of  manufac- 
ture. See  Figs.  .5017, 
5020  ;  Peggi.\g-ma- 
CHIXE,  Figs.  3603and 
3606.  In  the  exam- 
ple, by  horizontal  and 
vertical  adjustments, 
which  incline  it  as 
required,  tlie  last  is 
]»resented  in  a  con- 
venient  position   for 

stitching  or  pegging  Slioe-JacL 

the  work. 

Shoe-key.  (Shoeiiutl-ing.)  A  hook  by  which  a 
last  is  withdrawn  from  a  boot  or  shoe. 

Shoe-knife.  A  thin  blade  of  steel  affixed  by  a 
tang  in  a  wooden  han<lle,  and  used  by  shoemakers 
for  cutting  and  paring  leather.     One  shown  in  Fig. 

Fig.  5022. 


Guarded  Sioe-Enife. 

5022  is  provided  with  a  gage  or  guard  C  liaving  a 
tui-ned-up  lip  h,  and  adjustable  by  means  of  a  slot 
anil  thumbscrew  to  determine  the  depth  of  cut. 

Shoe'mak-er's  Pinch'ers.  The  jaw-tool  with 
which  a  slioeniaker  strains  the  leather  over  the  last. 
See  L  S,  Fig.  3726,  page  1706. 

Shoe'mak-ing- ma-chine'.  Mark  Isambard 
Brunei  obtained  an  English  ]iatent,  August  2,  1810, 
No.  3369,  for  a  machine  making  boots  and  shoes. 
It  was  intended  for  fastening  the  soles  to  the  upper 
by  metallic  pins  or  nails.  It  shows  a  press  with 
clamping  plates  the  shape  of  the  sole,  between  which 
the  leather  is  pressed,  their  margins  forming  the 
guide  for  a  knife  which  cuts  them  to  fonn.  The 
sole  is  then  clamped  on  a  last,  and  a  plunger  with  an 
awl  and  punch  at  the  end  is  brought  down  by  a 
lever.  The  pegs  of  "metal,  leather,  bone,  whalebone, 
catgut,  or  any  other  animal  or  vegetable  substance 
fit  for  it,"  are  placed  by  hand  in  the  holes  made 
by  the  awl.  As  each  one  is  driven  the  awl  on  the 
]}lunger  makes  a  hole  for  the  next  peg.  The  peg- 
holes  are  spaced  by  notches  on  the  guide-]ilate,  which 
is  clamped  on  the  shoe-sole,  and  e;;po.scs  a  half-inch 
margin  of  sole  all  round.  Jletallic  pins  are  clinched  ; 
others  are  beaten  and  seared. 

The  modem  practice  is  to  divide  the  various  oper- 
ations among  a  number  of  machines,  which  are  sepa- 
rately considered  on  the  adjacent  pages. 

Shoe'mak-ing  Ma-chin'er-y'and  Ap-pli'- 
an-ces. 


Bentinj^-oat  machine. 
IlinUing-roUer. 
Block-plane. 
Boot-chaDueliog  machine. 


Boot-crimper. 
Boot-cdsre  trimmer. 
Bont-f^roovinp  machine. 
Boot-heel  cutter. 


SIIOE-NAILING  MACHINE. 


2162 


SHOE-SE\VITs"G  MACHINE. 


Root-holder. 

lloot-suiiui  rubber. 

Uoot-^itiuuk  iiiuchine. 

Uoot-strutoher. 

Bout-tree. 

Uoot-tive  ami  seam-rubber. 

Boot-turner. 

Botto:ii-iiiiiu^  innchiue. 

Buttou-liole  cutter. 

Cliuuiicrui^-iiiiu-hiiie. 

CouuterHMiiiitpinj^  machine. 

Countcr-divi  liiij;  machine. 

Couuter-skiver. 

C  rex-ii  ng-machiae. 

Crimper. 

Die 

K  lj;e-plane. 

EJj^-settiiig  machine. 

Klge-triuimer. 

Kuibo,-ising-iniichinc. 

K  V  e  le  t-  mac  hi  ue. 

Float. 

FolUing-machiDe. 

Hatiil-pL-ggcr. 

Heal  block  and  jack. 

Heel-brexsting  inuchiuo. 

Ilecl-buriushing  nvicliiue. 

Ilrel-ciitting  uiachiue. 

HeL'l-f.u'c  dresser. 


Peg-cutter. 

IVg-Hoat. 

Pcgging-awI. 

Veg^iiig-jiick. 

IVgg  tug-  muc  hi  ae> 

Pine  her:). 

Punch. 

Pniiching-iiiacliinc. 

lv:ind-rurniing  in.ichiDe. 

Uinding-nnu'hine. 

Uolling-MMcJiine. 

Sand-pipcriug  machine. 

Screw- press. 
Seim-roUer. 
Seam -set. 
Shank-cutter. 
Shank-cutting  machine. 
Shaiik-Iajit  aud  standard- 
Shauk-Iaster. 
ShoL'-cmbossing  machine. 
Shoc-eyeleting  iiiacliiuu. 
Shoe-heel  burnisher. 
SUoe-heel  prcsscr. 
Shoc-hcel  pricker. 
S!ioe-heel  trimmer. 
S!ioe-j;iek. 
Shoe-sUavc. 
Slioe-stretcher. 
Shoe-tree. 


lIcL-i-griiidingorbottom-fiiiish-    r^i  le-weltmachiae. 

iug  uiachiue.  Skiver. 

Heel-iiiachiae.  Slicker. 

Heel-pohsher.  Sole-cutting  machine. 

Heel-pressing  machine.  Sole-finishing  machine. 

Ueel-pricking  machine.  Sole-leather  cutter. 

Heel-seat  cutter.  Sule-leatlier  molding-machine. 

Heel-share.  Sole-leather  roUing-inachine 

Heel-trimmer.  Sole-leather  spIittiii:.;-Miachine. 

Instep-^jtretcher.  Sole-leather  stripping-machiue. 

Jack.  Sole-level  er. 

Lap-shaver.  Sole-molding  machine 

Lij>-skiving  machine.  Sole-rounding  machiue. 

Last  and  standard.  Sole-shaper. 

List-holder.  Splitter. 

La-iting-awl.  Splitting-machine. 

L.a.stiiig-j  ick.  Stamping-machine. 

L:v*tiiig-m  u'hine.  Standard, 

Lasting-piiK'herg.  Strip-cutting  machine. 

Lasting-tool.  Stripping-machiue. 

Leveling-michine.  Tip-punching  machine. 

Lining-marker.  Vise. 

M  ic hint*  awl.  Waxer 

M  ichine-knife.  ^Va.K- thread  sewing-machine. 

Machiue-ueedle:  AVelt-awl. 

-Miillet,  AVelt-cutter. 

Marking-stamp.  ^Velt-guide. 

Marking-wheel.  Welt-knife. 

Nail-driver.  Welt-machine. 

Nailiiig-michine.  Welt-trimmer. 

Pasting-m  icliine.  Wrinkling  machine. 

Shoe-iiail'ins   Ma-chine'.     See  Xailixg-ma- 

ciiiNi;.  Fi;;s.  323.J,  :i:i^4,  :i■J:^5,  pages  1507,  150S. 

Shoe-pack.  A  moccasin  of  taiiued  or  tawed 
leatlirr.      S  -c  1*AC. 

Shoe-peg.  {Sh^^emahing.)  A  small  slip  of  wood 
used  to  I'astun  the  up[K.'r  to  the  .sole,  and  the  soles  to 
each  otiier.      See  Fig.  35(38,  page  IG-iS. 

Shoe-pegs  are  said  to  have  been  invented  by  Joseph 
Walker,  of  Mas.sachusetts,  aljout  1813. 

Tiiey  are  maile  by  mauhim-ry.  Tlie  bark  is  peeled 
off  the  log,  which  is  then  aawed  into  sliues  across  tlie 
grain,  a  little  thicker  than  the  length  of  a  peg.  The 
face  of  each  block  which  is  intended  for  the  heads  of 
the  pegs  is  planed  smooth. 

Tlie  bloi-k  is  groovetl  by  a  machine  in  which  a 
V-shapcd  cutting-tool  reciproi^ates  rapidly  across  the 
face  of  the  block,  whicli  is  advanced  the*  tliickiiess 
of  a  peg  between  each  stroke  of  the  cutter,  by  feed- 
rollers.  After  the  block  has  been  giooved  one  way, 
it  is  again  grooved  at  right  angles  to  the  tiist  gi'oi>V(''s, 
the  surfaces  of  the  block  on  one  side  now  presenting 
a  regular  succession  of  quadrangular  pyramids,  wliich 
are  the  points  of  the  yet  embryo  p'-gs. 

The  siilitting  is  done  on  machines  by  a  vertically 
reciprocating  knife,  whicii  drives  into  each  groove 
ill  turn,  as  tlie  block  is  fed  beneath  it,  the  oliji-i-t  be- 
ing not  to  split  the  \n'gs  entirely  apart,  but  to  have 
them  liang  together  at  the  lieads.     The  bloclis  are 


fed  to  the  splitting-knives  by  Ihited  roller.s,  the 
ilutes  of  wliieh  tit  the  grooves  in  the  blocks  made  by 
the  giMoving-macliine.  AVlien  the  block  has  ]>assed 
througli  the  s[ditting-mach!ne  once,  it  is  turned  and 
fed  thn)Ugh  again  at  light  angles  to  the  directiiui  in 
which  it  was  first  fed,  and  after  tliis  opeiation 
the  pegs  are  very  nearly  split  apart,  but  they 
still  hang  together  somewhat  like  a  bunch  of  s]iUt 
lu>"iler  matches.  After  the  second  feeding,  knotty 
and  faulty  parts  are  removed,  and  the  block  is  I'or- 
cibly  thrown  otf  the  table  of  the  splitting-machine 
on  to  tlie  iloor,  and  the  pegs  fall  asunder.  The 
pegs  are  then  drieil  in  a  tumbler  heated  liy  steam- 
liil)e.s,  bleached  with  sulphur  fumes  till  they  a.-^unie 
a  uniform  white  color,  run  through  a  fanning-mill 
to  iVee  them  from  dust,  and  linally  packed  for 
market. 

Peg-strips  are  now  usually  employed  in  pegging- 
machines.  A  ^>e(/-.strip  is  a  ribbon  of  wood  sharpened 
on  one  edge,  and  the  machine  cuts  chisel-edged  })egs 
from  it  in  advance  of  the  peg-driver.  See  c,  l''ig. 
35US,  and  Fig.  3G03. 

The  largest  factory  of  shoe-pegs  in  this  country  is 
at  Burlington,  Vt.,  where  one  factory  transl'orms 
every  day  four  cords  of  wood  into  four  hundred 
bushels  of  shoe-pegs. 

There  are  now  many  substitutes  for  wooden  pegs  ; 
the  calde  screw-wire,  pegs  of  pressed  leather,  rivets 
of  various  kinds.     See  Fig.  35i»8. 

Shoe-peg  machinery  includes  the  slabber  or  sidbig' 
niachiac,  for  fitting  the  bearing  surface  of  logs  prepar- 
atory to  sawing  ;  sawing  or  hcadimj  machine  ;  bar' 
iHr/-machine  for  cutting  out  knots  ;  pointer  ;  splitter; 
t/firtc/i/jif/-apparatus  ;  fan-bloivcr  ;  stcam-dnjcr  ;  pol- 
isher :  srp/triifor  :  winnoiccr^  or  duster. 

Shoe-pock'et.  (Moiagc.)  A  .small  leather 
porket  attaclied  to  a  i-addle  for  the  purpose  of  carry- 
ing one  or^nore  e.vtra  horseshoes  when  on  a  journey 
on  lioiseback. 

Shoe-sew'ing  Ma-chine'.  Thesewing-machine 
for  boots  and  shoes  was  for  some  time  made  somewhat 
as  the  ordinary  Inather  sewing-machines,  but  these 
did  not  reach  the  inside  of  the  shoe  in  a  satisfactory 
manner  to  sew  the  upper  to  the  insole,  although 
stitches  could  be  jnit  on  the  outside  which  sewed  the 
soles  together.  The  sewing-machine  in  which  a  de- 
vice at  the  end  of  the  jack,  inside  the  shoe,  was  made 
to  act  in  concert  with  the  needle,  piercing  the  sole 
from  the  outside,  seems  to  have  fulfilled  the  retpiire- 
ments  of  the  case. 

The  nia(diine  of  the  McKay  Sewing-Machine  Asso- 
ciation, shown  in  Plate  LX.,  is  the  result  of  more 
than  three  years'  etlbrt  and  an  expense  of  S130,0U0 
before  a  practical  working  machine  was  put  in  oper- 
ation (in  18G1).  Tiie  number  of  pairs  of  boots  and 
shoes  sewed  on  the  machine  in  the  United  States 
up  to  the  present  time  is  two  hundred  and  twenty- 
five  millions  (-225,000,000),  according  to  reports 
maib!  by  the  manufacturers.  A  large  numlier  have 
also  been  sewed  on  it  in  England  and  on  the  Conti- 
nent of  Europe. 

One  or  two  of  the  most  skillful  operators  on  the 
maehine  have  occasionally  sewed  as  many  as  nine 
liundi'cd  pairs  in  a  day  of  ton  houis,  and  any  good 
operator  can  easily  sew  five  or  six  hundred  pairs  in 
a  day. 

In  preparing  a  shoe  for  this  machine,  an  inner  sole  is  placed 
on  a  last;  the  upper  is  then  hunted  and  secured  to  the  inner 
solf,  and  the  outer  sole  is  tlicn  tacked  on.  This  outer  sole  is 
channeled  for  the  rweption  of  the  enchained  part  of  the  stiti'h. 
A  large  spool  atta<'hcd  to  the  rotating  horn  is  provided  %vilh 
thread  coaU'd  with  shoemaker's  wax,  and  the  thread,  which 
pa-^scs  from  such  spool  about  guides  in  the  born,  to  a  whirl  at 
tin-  tip  of  tin-  Imni,  is  heated  to  warm  the  wax  hy  a  lamp  car- 
ried on  the  hni-n  The  whu'l  is  a  small  ring  placed  at  the  end 
of  the  hum,  aud  through  which  there  is  au  opening  fur  the  pas- 


2162 


McKay  SHOE-SEWIXG   MACniXE. 


Sc£  page  21G2. 


SHOE-SHAVE. 


nG4 


SHOOTING-BOARD. 


sftge  of  the  net'dlc  ,\  sho*-  is  placed  on  the  horn,  a.«  shown  in 
dotted  lines,  and  the  .stitciiiiig  is  coninienre^l  prelcriibly  iit  oi 
near  tiic  shtiulc,  aiul  .-is  tlie  stitfliiuj;  procwds,  the  horn  i-»  ro- 
tated and  tile  slioe  moved  taereoii  >o  !LS  to  liiing  it  prt»lierly 
under  tlie  action  ot  tiie  ncedie.  The  boolied  needle,  after  pene- 
trating the  solo  resting  on  tiie  llorn,  liius  tne  waxed  thread  luid 
in  its  hook  by  means  of  the  whirl,  and  in  ascending  it  dr.iws  a 
loop  of  thread  through  t.ie  so.e  and  upper.  A  e:ist  olf  closes 
the  hook  and  prevents  the  escajje  ot  tiie  loop,  whi.e  the  shoe  is 
moved  for  n  new  stitch,  and  when  the  needie  next  descends  it 
passes  tlirongh  the  loop  on  its  siiauk  and  draws  a  new  loop  up 
through  it,  in  this  way  enchaining  one  loop  with  another.  Just 
enough  thread  is  drawn  from  the  spool  to  form  a  stitch,  and 
this  action  is  automatic,  accordiug  to  the  thickness  of  the  ma- 
terial being  sewn. 

Shoe-shave.     {Shocmakinrj.)    An  iinpk-mfiit  on 
Fig.  5023. 


Slioe-Shave. 


the 


the  principle  of  the  spoke-shave,  for  triinmin^ 
soles  of  boots  nnil  shoes. 

Shoe-sole.     .See  Sole. 

Shoe-stir'ruf).  (Saddlery.)  A  stirrup  having 
a  foot-iTst  shuiH-d  like  a  shoe. 

Shoe-stoiie.     A  whetstone  for  a  shoe-knife. 

Shoe-stretoh'er.  An  e.>:pansible  last  for  ilis- 
teniling  shoes.  The  example  shows  one  for  stretch- 
ing the  instep.     The  nut,  through  which  the  cper- 


Fig.  6024, 


Fig.  5025. 


Iiistep-SlTeUheT. 

ating  screw  passes,  plays  freely  in  the  rei:!>s.-  of  tlie 
last  lilock.  The  block  may  be  elevateil  liy  a  sliort 
screw  taking  into  a  nut  in  tlie  last,  or  by  a  long 
screw  resting  ujion  a  hearing  .screweil  into  .saiil  nut. 
Shoe-valve.  (!/i/draidks.)  A  valve  at  the  foot 
of  a  pmnp-stock,  or  at  the  bot- 
tom of  a  i-eservoir.  In  the  figure 
it  is  shown  as  attached  to  a 
reservoir  ;  the  level-  is  moved 
ihy  a  rod  which  passes  upward 
'through  a  tube  reaching  to  the 
water  level.  The  screw-socket 
of  the  tube  is  shown  on  the 
right. 

Sho'la.  (Fabric.)  A  sub- 
stance ri'seinbliiig  Cliincse  rice- 
paper,  manufactured  in  India  from  tiie  cellular  jiith- 
like  stems  of  the  llahjsarum  /n;ieiian'um,  and  used 
for  making  life-buoys,  bo.xes,  bottle-cases,  hat.s,  and 
numerous  other  articles.  Its  cellular  .stnn-ture  and 
lightness  particularly  adapt  it  for  the  manufacture  of 
hats,  and  the  ivory-like  .surface  which  may  be  im- 
parted to  it,  for  ornanieiital  objcct.s. 

Shole.  (Shipbuililiiuf.)  A  piece  of  jdank  put 
under  a  shore  where  there  is  no  ground-way. 

Shook.  1.  (C'oopi'ri)iij.)  A  package  containing 
the  slaves  and  heading  of  a  cask  ready  for  settiii" 
up.  The  iiiatei-ials  for  a  cask  are  thus  placed,  ready 
prepared,  in  a  compact  form  for  transportation. 
Wlialere  carry  out  the  staves  and  headings  for  oil- 


casks  ready  prepareil  in  shoulcs,  and  put  thein  to- 
gether on  board  as  the  catch  of  fish  rec-iuires. 

Casks  are  also  shipped  in  slwuks  to  Aliii-a  for  palm- 
oil  and  to  other  parts  for  other  couiiiiodities,  where 
the  inhabitants  lack  the  ability  or  the  means  to 
make  their  own  packages.  They  Ibrm  a  staple  arti- 
cle of  e.\|iortation  from  the  United  States  to  the 
West  Indies. 

2.  Furniture  made  in  parts  and  not  set  up,  but 
shipped  ill  packs.     See  KxouK-Dowx,  page  1239. 

y.   A  set  of  boanls  for  a  box. 

Shoot.  1.  (Architecture.)  The  horizontal  thrust 
of  an  arclior  vault  upon  the  abutmeiit.s. 

2.  (Mi/dniulics.)  a.  A  channel  in  a 
river  forming  a  cut-olf  or  an  inclined 
plane  for  logs. 

b.  A  branch  from  a  main  trunk  or  wa- 
ter-pipe. 

3.  (J//?t!Ji!7.)  A  vein  or  branch  of  ore 
running  in  the  same  general  direction  as 

the  lode. 

i.  A  trough  or  inclined  plane  to  carry  coal,  lum- 
ber, or  what  not.     A  chute. 

5.  (JVcaviiui.)  The  xccft  thread  of  a  web.  Also 
called  the  ironf,  fiUiiuj,  or  tram. 

Shoot-board.     See  SnooriSG-EO.\r.D. 

Shoot'ing-board.     1.  (Stereotyping.)    A  board 
or  planed  metallic  slab  with 
a   plane-race   on   which   an  Fig.  5026. 

object  is  held  while  its  edge  , 
is  sipiared  or  reducctl  by 
side-plane.      It    is   used    by 
eariieuters  and  joiners,   but 
the  form  shown  in  Fig.  5026  i 
is  especially  ailapted  to  the 
uses   of  the   stereotyper  in 
trimming  the  edges  ol  stcre-  Shooting-Board. 

otype-plates.     The  plate  is 

helil  by  the  left  hand  uponthe  upper  bench,  resting 
against  the  bar.  The  .side-plane  a  is  reciprocated  in 
the  race,  the  bit  shaving  away  the  edge  of  the  plate 
presented  to  it. 

2.   (Joinery.)     Fig.    5027    illustrates  the  joiner's 

Fig.  5027. 


Shoottng-Board, 

shooting-board  mounted  on  a  table,    a  is  the  hoard  ; 
b,  the  side-plane. 

In  Fig.  5028,  tlie  plane  reciprocates  on  ways,  and 
is  adjustable  to  or  from  tint  edge  or  surface  to  be 
acted  upon  ;  a  stop  or  holder  that  is  adjustable  to 

Fig.  6028. 


Shooting- Board. 


SHOOTING-PLAIJ^E. 


2165 


SHOT. 


-^g'^M^ 


Shooting-Plane. 


Fig.  5030. 


Fig.  5029  or  from  the  plane,  as 

well  as  at  any  angle, 
is  al>o  attached  to  the 
tabl.-. 

Shoot'ing-plane. 
A  side-itlane  ti.sed,  in 
connection  with  the 
siiooting-  board,  for 
situaring  or  beveling 
tht'  i-.ii,'i.-s  of  start'. 

Slioot'ing  -  stick. 
{FriiUiu-j.)  A  jiiL-ci-  uf 
wood  or  metal,  usually 
about  1  foot  long,  H  inches  wide,  and  A  inch  thick, 
by  which  the  quoins  arc  driven  in  loching  njj  the 
ftfnn  in  the  cha^c. 

The /o/*;/t  lies  on  the  imposing -stone  ^  t\\e  foot  and 
side  sticks  are  against  the  pages,  and  the  quoins  are 
driven  between  the  sticks  and  the  iVaiue  of  the  chicsc. 
Shore.     A  prop  or  suii[)orter. 

1.  {Shipicrightintj.)  a.  One  of  the  wooden  props 
by  which  the  ribs  or  frame  of  a 
vessel  is  externally  supported 
while  building  ;  or  by  which  the 
vessel  is  laterally  supported  on 
the  stocks. 

b.  A  timber  temporarily  placed 
■          \       beneath  a  beam  to  attbrd  addi- 
tional support  to  the  tleck,  when 

>  M  f. .  taking  in  the  lower  masts. 

c.  A  strut  used  to  support  a 
mast  in  heaving  down. 

d.  The  cap-shore  is  a  beam  placed  forward  of  a 
cap  to  support  it. 
A  vessel  is  supported  in  a  dock  by  hrcasf -shores. 

2.  {Building.)  A  dead-shore  h  a  temporary  jiost 
beneatli  a  wall  to  ^arry  the  superstructure  during 
repnirs. 

Short-pile,  {Hydraulic  Engineering.)  A  stick 
of  round  timber  from  6  to  9  inches  in  diameter,  and 
from  t>  to  1*2  feet  long.  Such  are  driven  as  closely 
as  po.ssible  without  causing  the  driving  of  one  pile 
to  raise  the  adjacent  ones.  Tliey  are  used  to  com- 
press and  consolidate  ground  for  foundations. 

Shot.  1.  {Fire-arms.)  a.  Small  spherical  pel- 
lets of  lead  or  shot  metal,  used  lor  shooting  birds 
and  other  small  game. 

They  were  originally  made  by  rolling  an  ingot  of 
lead  into  a  sheet  of  a  thickness  corresponding  to  the 
size  of  tlie  shot  to  be  made,  then  cutting  the  lead 
into  cubes  and  placing  the  latter  in  a  '* tumbler"  ; 
the  action  of  the  leaden  cubes  when  rubbed  against 
each  other  in  the  operation  of  the  apparatus  gradually 
rounding  them  until  brought  to  a  more  or  less  spheri- 
cal form. 

Tliis  was  superseded  by  tlie  method  now  employed 
of  dropping  tlie  molten  metal,  in  a  hnely  divided 
state,  from  a  bight  into  water,- invented  by  Watts, 
of  Bristol,  England,  about  17S2.  It  is  said  that  he 
dreamed  one  night  that  he  was  out  in  a  shower  of 
rain,  every  drop  of  which  was  a  round  pellet  of  lead. 
Musing  on  the  matter,  he  became  interested  in  the 
question  whether  surh  would  be  the  result  of  ib'op- 
jting  melted  lead.  He  acconlingly  melteil  some  leail, 
and  (loureil  it  from  the  top  of  St.  Mary  IJedclitle 
Church  into  water  below.  His  plan  succeeded,  and 
he  sold  the  invention  for  a  handsome  sum  of  money. 

Tlu'  following  direction  for  making  shot  is  found 
in  a  work  publislied  in  the  seventeenth  century  :  — 

"  ^[elt  Icml  do-xn  in  an  iron  kettle,  skim  it,  and  when  it  is  so 
hot  Hint  it  boj;ins  to  turn  ptviMii-^h,  strew  n^  nuirh  fine  pow- 
dere  I  .■luripi'fmientuni  (i>vs<'iiic)  upon  it  as  will  lieupona  sliiiiinj; 
toevfrv  t\vfivo  or  fifteen  pounds  of  leail.  which  then  must  be 
stirred  well,  and  tlie  auripij^nientum  wiil  flnuie.  A  iittle  may 
be  takeu  out  in  a  ladle  for  an  essay,  aud  which,  when  reduced 


to  a  proper  heat,  may  he  dropped  into  a  ghiss  of  water.     If  the 

drops  prove  round  and  wirlinut  tails,  thtre  is  Jiuripigmcntum 
enough  therein,  and  the  tenii*er  of  the  heat  is  as  it  should  he ; 
hut,  if  otherwi-e,  more  auripigmeutum  must  he  added,  and  the 
heiit  augmented  till  it  be  fouud  right." 

Small  shot  is  mentioneil  as  hail-shot  in  many 
English  statutes  of  the  Tndoi-s  and  Stuarts. 

A  shot-tower  is  usually  about  180  feet  high,  and  30  in  diame- 
t4'r  at  bottom,  lo  at  the  upjwr  story,  wliere  the  melting  is  con- 
ducted in  hrick  furnaces  built  agiiiutt  the  wall  around  the  cen- 
tral opening  down  which  tlie  meitrd  lead  is  rained  into  a  water- 
tank  at  the  base  of  the  tower-  Pl.itforms  with  furnaces  are  also 
built  at  lowiT  elevat  oiis  for  making  smaller  .^izes  of  shot.  The 
method  of  reducing  the  lead  to  a  shower  of  drops  is  either  by 
pouring  it  into  a  ^ieTl:  or  by  pouring  it  out  of  a  wide  ladle  which 
ha.<i  a  si-rrated  lip.  The  lead  Sows  out  in  a  number  of  streams, 
which  break  into  scv>;irate  drops,  the  resistance  of  the  air  and 
their  coheMve  tcndeucy  causing  them  to  become  spherical  in 
falliug. 

Many  of  the  drops,  however,  assume  an  elongated  form,  and 
soiintimes  two  or  more  drops  coalesce ;  these  form  imperfect 
shot,  which  are  afterward  separated. 

The  colanders  or  sieves  are  hollow  hemispheres  of  sheet-iron 
about  10  inches  in  diameter,  and  the  size  of  the  holes  is  as  fol- 
lows for  the  res|}ective  sizes  of  shot :  — 

Ko-  0,  the  holes  are  •  ^^  inch  in  diameter ; 

1,  the  holes  are  >  --^  inch  in  diameter ; 

2,  the  holes  are  '  f;,-.  inch  in  diameter  ;  , 

3,  the  holes  are  '  -2  inch  in  diuuieter  ; 

4,  the  holes  are  1  ^  inch  in  diameter  ; 
and  by  regular  gradation  to 

Ko  9,  the  holes  are  *  3,^)  inch  in  diameter. 

The  colander  is  faulty  in  respect  of  its  delivering  the  stream 
at  greater  rapidity  when  full  or  nearly  so,  than  when  nearly 
empty,  owing  to  the  variation  in  pressure  of  the  metal  as  it  de- 
creases iu  depth.  It  is  now  generally'  superseded  by  the  ladle, 
which  has  a  serrated  s^ide  to  divitle  tlie  lead  into  streams  equjil 
in  number  to  the  serrations.  Different  ladles  are  used  for  vary- 
ing sizes  of  shot,  the  serrations  being  more  p.  cqoi 
numerous  for  small  shot  and  proportionately  ^'  ^^  ' 

ft-uer  for  shot  of  larger  size. 

The   pourir   takes  a  ladleful,  perhaps  20 
pounds  of  melted  alloy. — for  a  little  arsenic  is  " 
added  to  the  lead,  — and  resting  it  on  a  bar      ,      .  p_,,_,- ,_ 
over  the  shaft,  brings  the  lead  into  a  quies-  j^J,        '^ 

cent  slate,  scrapes  away  the  oxide  from  the  '' 

pouring  sitle.  and  then  carefully  tips  the  ladle,  so  that  the 
depth  of  the  stream  is  even  throughout  the  length  of  the  comb, 
in  order  that  the  mefcil  may  be  delivered  in  streams  of  equal 
sizes  at  the  several  notches  The  drops  havii:g  become  partially 
cooled  and  consolidated  during  their  fall,  are  received  at  the 
bottom  of  the  to«er  in  a  ivtU  or  reservoir  filled  with  water,  from 
whence  they  are  takeu  and  trauj-ferred  to  the  drjing-niachine, 
where  they  are  lightly  rolkd  between  flannel  rollers,  and  when 
thoroughly  dry  the  elongiited  and  imperfei-t  shot  are  separated 
by  roiling  the  whole  down  a  scries  of  iixlined  planes,  each 
slightly  lower  than  the  preceding  and  separated  fioui  it  by  a 
slight  opening  ;  the  pei-ftct  ones,  having  a  greater  momentum 
leap  the  opening,  while  the  defective  ones  fall  through,  and  are 
rtmelted. 

The  different  sizes  are  then  separated  by  an  apparatus  resem- 
bling a  chest  of  drawers,  provided  with  sieves  of  different  de- 
grees of  fir.cness,  to  which  a  shaking  motion  is  imparted. 

The  shot  are  finally  polished  by  placing  them  in  revolving 
cylinders  with  graphite,  by  which,  and  the  attrition,  a  black 
and  shinirg  surface  is  produced. 

In  1849,  a  process  of  making  shot  by  dropping  the  metal 
through  a  tube  up  which  a  strong  current  of  cold  air  was 
driven  was  patented  by  Smith.  This  obviates  the  use  of  a 
high  tower. 

in  lSt>S,  Glasgow  and  Wood,  of  St.  Louis,  patented  the  mak- 
ing of  shot  by  dropping  the  molten  lead  through  a  column  of 
glycerine  or  oil,  instead  of  air. 

The  sizes  of  drop  shot  vary  with  different  manufacturer.*. 
The  following  gives  the  sizes  and  nufiiber  of  shot  to  an  ounce, 
of  a  Baltimore  and  a  New  York  bouse  ;  — 


B-VLTIMORE. 

New 

York. 

Size. 

No.  of 
Pellets 
to  oz. 

Size. 

No.  of 
Pellets 
to  oz. 

Size. 

No.  of 
Pellets 
to  oz. 

Size. 

No.  of 
Pellets 
to  oz. 

TTTT 
TTT.. 

...22 
...  2*1 

4.. 

0.. 

fi. . 

7.. 

8.. 

».. 
10.. 
11.. 
12.. 

...11.5 

...140 
...ISO 

■::il 

...610 
..l.WO 

.  .2.2110 
.  .3,200 

FF... 
F... 
TT... 
T... 
BBB. 
BB  .. 
B 

...24 
...27 
...31 
...3'! 
...42 
...f.O 

4.. 
5.. 
B.. 
7.. 
8.. 
9.. 

10.. 

U.. 
12.. 

....132 
....168 
218 

T 

nr.B. 

BB  .. 

...34 
...33 

....291 
....399 
....568 

..  .R48 

1  .... 

2  .... 

...fill 

1.... 
2.... 
3.... 

...71 

...86 
..106 

..1.31G 
.  .2,326 

3.... 

...94 

Buckshot  and  bullets  are  made  by  casting  or  by  compression 
in  dies. 
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62 

No.  5- . 

..218 

No.  9. . 

...9&1 

112 

0.. 

..2SU 

10.. 

..1.728 

IK 

1  . . 

..341 

12.. 

..2,140 

177 

S.. 

..uuo 

14.. 

..3,150 

Number  of  Peltets  in  an  Ounce  of  Lewi  Shot  of  the  different 
Sizes.     (1Iaswi:ll.) 

AA 40  ]  No.l  . 

A GO 

BB 58  3.. 

B 75|         4.. 

b.  Projectiles  for  caonon  are  also  gencrically  terraeil  shot. 
See  Cannox-b.vll  ;  CiSt-saur  ;  GuAtii-suoT,  etc.  Sue  list 
uuder  FttOJKCTiLEs. 

Ordn;ince  pri)JL'i.-tile.s  are,  before  being  issued  for  service,  sub-  | 
jecte  \  to  a  sui'iL'.-)  of  Im^U  iu  order  to  ascLTtaiu  if  the>  are  ^ouud 
and  of  proper  diiiiensiions.     The  instruments  required  are  one 
large  and  one  small  ring-gage,  and  one  cylinder -g-age  for  t-acU 
caliher,  a  haninuT,  and  i^Iecl   puuche-i.     The  shut  or  shell  is 
first  examined,  to  see  thit  it  h:L*  uo  tliiws  or  other  visible  im- 
perfections, and  is  then  tried   by  passing  it  thruugh  the  largo   i 
ring-gage.     It  must  p:iss  through  this  iu  all  directions,  hut 
must  Hot  piss  at  all  through  the  small  one.     It  is  then  tried  by  | 
rolling  it  through  the  cyltn'ter-sia^e ^  which  is  bet  up  endwise  at  \ 
a  moderate  iucliuatiou.    If  it  sticks,  it  is 
rtyected. 

In  the  ca«e  of  a  hollow  projectile  far- 
ther examination  is  reiiuired.  It  must 
be  struck  witli  a  hammer,  to  judge  by 
the  sound  if  it  be  free  from  Haws  or 
cracks. 

The  diameter  of  the  interior  cavity  is 
thea  veritied  at  various  points  by  meins 
^f  proper  gages,  as  is  also  the  diameter 
of  the  fuse  hole. 

The  shell  is  next  placed  in  a  tub  of 
water,  the  fuse-hole  being  stopped  with 
a  wooden  plug  having  an  aperture  for 
the  insertion  of  a  pair  of  bello.vs.  The 
shell  being  nearly  covered  with  water, 
air  is  forced  into  it'-i  interior  by  means  of 
the  bellows,  and  if  there  be  any  holes  in 
it  the  air  will  rise  in  bubbh-s  through  the 
water.  This  test  also  gives  another  in- 
dication of  the  soundness  of  the  metal, 
as  the  parts  cont  lining  cavities  will  dry 
more  slowly  than  the  rest. 

2.  (Mliihifj.)  A  L'hargo  of  pow- 
der in  a  hlust-lioK',  u.sually  liied 
by  a  smifl  or  slow-match. 

3.  {JVcaviiKj.)  A  pattern  jn'o- 
duced  by  weaving  warp  and  weft 
threads  of  dili'erunt  colors. 

4.  {Nautical.)  Said  of  cables 
when  two  are  spliced  end  on. 

Shot-belt.  A  long  h*atliern 
tube  fur  shut,  worn  as  a  baldrie, 
and  having  a  charger  at  the  lower 
end. 

Shot-box.  {Xaittical.)  A  box 
in  which  grape  or  eanister  .shot 
are  placi-d  convi'iiicnt  to  the  guns, 

Shot-car'tridge.     A  round  of  ammunition  for  a 
shot-gun.      The  sliot  are 
Fig.  5032.  freijuently   inclosed  in    a 

wire-gauze  ease  to  prevent 
their  .scattering  too  much. 
In  tlie  example,  a  hbrous, 
elastic  tube  is  tied  at  one 
end,  and  j)repared  with 
stearine  or  similar  sub- 
stance, applied  hot  in  a 
former ;  tlie  small  sliot  being  inserted,  the  other  end 
is  tied.  For  breech-loaders,  the  cartridge  is  inserted 
into  a  copper  cajwule  charged  with  powder  and  ful- 
minate, in  any  usual  manner. 

Shot-gage.  A  metallic  ring  with  a  handle,  used  j 
for  testing  (-aunon  projectiles.  Two  sizes  are  em-  | 
ployed  for  each  caliber. 

The  lar^e  gage  is  sHshtly  larger,  and  the  small  gage  a  little 
smaller,  than  the  tnif  diinieter  of  the  shot  or  shell. which  must 
pass  through  the  fnmier  l)ut  not  through  the  latter.  It  is 
aflerward  rolled  through  a  cylindrical  gage,  any  jamming  or 
sticking  in  which  causes  the  n-jfction  of  the  projectile. 

In  the  United  States  ordnance  service  the  first  are  called 
rin^'^nges  :  the  latter,  cyUniJer-ga^rs.  I 

Shot-gar'Iand.  {NautiaiK)  A  wooden  frame  1 
to  contain  cannon-balls,  secured  to  the  coamings  and 


ledges  around  the  hatchway  of  a  vessel.     See  also       * 
SiH)T-u.\rK. 

Shot-gun.  A  smooth-bore  fire-arm  for  shooting 
small  game.  Shot-guns  are  frequently  made  double- 
banvletl,  and  of  late  years  the  breech-loading  ]irin- 
cijile  of  Lefaucheu.\  and  others  lias  been  extensively 
introduced.  Some  breech-loaders,  as  Maynard's, 
are  provided  with  interchangeable  ritie  and  shot 
barrels. 

Fig.  5033  is  the  Parker  double-barrel,  breech-loading  gun, 
UKide  by  Messrs  I'arker  Brothei-s,  West  Meri<len,  Conn.  A  C 
show  the  barrels  and  mechanism  iu  loading,  and  B  in  firing, 
po?.itiou.  For  loading,  the  breech  of  the  piece  i.'-  placed  uiider 
the  right  arm  ;  by  jires.-^ing  on  the  finger-pitxe  a,  the  lifter  b  iti 
raif^ed,  and  its  beveled  side,  coming  in  contact  with  the  screw 
c,  draws  the  bolt  tl  from  a  mortise  in  thi-  lug  e,  n.'lea>ing  the 
barrels,  whicb,  turning  ou  the  joint  j,  are  ready  for  the  iueer- 


S/iol- Cartridge. 


Parker  S/iot-  Gun. 


tion  of  the  cartridges.  In  this  position,  a  small  hole  in  the 
under  side  of  the  bolt  conies  directly  over  the  tiip  /,  which  is 
thrown  upward  by  the  .=pinil  spring  g.  and  holds  it  against  the 
lifter,  \vho>e  top  now  projects  above  the  frame  directly  in  the 
line  of  sight  of  the  gun.  After  inserting  the  cartridges,  the  bar- 
rels are  brought  down  by  a  quick  motion  with  sufficient  force 
to  bring  the  top  of  the  barrel  in  line  with  the  top  of  the  breech- 
idn :  the  bottom  of  the  lug  r  strikes  the  trip/,  withdrawing  it 
from  the  bolt  (/,  which  then  enters  the  mortise  in  the  lug:  the 
cartridges,  coming  in  contact  with  the  face  of  the  frame,  are 
forced  into  the  chiinibers,  and  the  gun  is  ready  for  firing.  .\s 
the  action  of  the  lifter  not  only  withdraws  the  bolt  from,  but 
forces  it  into,  the  mortise  of 

the  lug.  the  fact  of  the  top  of  Fig,  5034. 

the  lifter  being  in  place,  so 
that  the  sportsman  can  sight 
along  the  barrel,  affords  an 
assurance  that  the  gun  is  se- 
curely locked. 

An  Jiutomatic  extractor /i  in- 
serted in  a  hole  drilled  in  the 
lug  and  extending  around  and 
into  the  chambers  of  the  b-nr- 
rcls,  serves  to  withilr.-iw  the 
cartridge-shells.  It-^  front  end 
rests  against  a  snail  on  the 
joint  ;.  on  which  the  barrels  turn  :  so  that  in  assuming  the 
position  A  C,  it  is  forceil  backward,  pushmg  out  the  shells 
sufficiently  fir  to  be  readily  withdniwn  by  the  fingers 

The  lock  isof  tlie  rebonndinir  class:  tlie  hammer  being  auto- 
matically thrown  back  to  half-cock  after  firing  bv  an  arrange- 
ment which  efTectually  prevents  accidental  discharge.  See 
Kebounder. 


Cartridge. 
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Fig.  5035.  Fig.  5034  is  tlic  metallic  .shell  used  ; 

it  is  myde  IVoiu  ouc  piece  of  metal, 
and  reiuforced  by  a  slrnnitticner 
soldered  to  its  bottom  ;  the  Ijerdsta 
primer  is  used  io  connection  there- 
with, and  is  pressed  home  upon  the 
nipple,  so  .as  not  to  project  beyond 
the  bottom  of  the  shell,  by  the  de- 
vice {Vis.  5035). 

A  reversible  loading  plug  is  em- 
ployed, either  for  charging  the  shells 
or  withdnwing  the  caps. 

Fig.  503j  shows  the  ca.se  contain- 
CappcT.  ing  the  guD  and  its  appurtenances 

complete. 

Shot-lock'er.  {Nautical.)  Slats  or  pl.anks 
]iuiLi'il  witli  liok'S  to  receive  shot,  and  placed  along 
the  sides  and  round  the  hatchways. 


Parker  Gun  and  Appliances  in  Case. 

Shot-met'al.  An  alloy  of  lead,  50  parts  ;  ar- 
seiii'".  1.     U.sed  for  makiiij,'  bird-shot. 

Shot-plug.  (Xii  III  teal.)  A  tapered  cone  of  wood 
driven  into  a  shot-hole  in  a  vessel's  side,  to  prevent 

IcMka.U'e. 

Shot-pouch.    A  receptacle  for  bird-shot,  carried 
on   the  person.      It 


Fig.  5037. 


IS  usually  made  of 
leather,  the  mouth- 
piece lieing  provid- 
ed with  a  measure, 
having  an  adjustable 
cnt-oli'  to  determine 
the  quantity  of  the 
charge.  The  exam- 
ple is  adapteil  for 
carrying  shot  or 
charged  cartridges. 
It  has  two  recepta- 
cles, united  behind 
by  a  strap  and 
buckle,  and  commu- 
iiicatiugwith  a  com- 
mon mouthpiece, 
which   has    a    gate 


Shot-Pouch. 


perniittins  the  escape  of  one  cartridge  at  a  time. 

Shot-prop.  (Xau/kal.)  A  wooden  plug  cov- 
ered with  tarred  hemp,  to  stop  a  shot-hole  in  a  ship's 
side. 

Shot-rack.  (Xuutiail.)  A  wooden  frame,  around 


Shot-Sorter. 


a  hatch  or  near  a  gun,  in  which  a  certain  number  of 
round  shut  are  kept  for  service.  , 

Shot-silk.  (FaOrk:)  A  silk  stuff'  wlio.se  warp 
and  Weft  thieails  are  of  two  colors,  so  as  to  exhibit 
changeable  tints  under  varying  circumstances  of 
light.      ClitinijcabU  silk. 

Shot-sort'er.  A  frame  with  a  series  of  sieves  of 
dill'eient  giades 

of   linenes.s,    to      r-fl Fig.  5038. 

.sort  .shot  into 
varion.s  grades 
of  size.  The 
imperfect  shot 
are  separated  liy 
a  series  of  in- 
clinesicrf  with 
foot- troughs, 
over  which  the 
perfect  shot  are 
projected  by 
their  velocity, 
to  be  afterward 
assorted  in  a  se- 
ries of  rotary 
screens  of  grad- 
ually'increasing 
coarseness. 

Shot-ta'ble. 
A  device  for  iu- 
suringthe  equal 
shrinkage  of 
.shot  in  all  di- 
rections while 
cooling.  It  has 
an  annularly 
grooved  surface 
with  a  conoidal 
central  )n(ijection,  and  turns  on  an  upright  spindle. 
The  hollow  spherical  mold  is  placed  tlicieon  after 
the  cast  is  made,  and 

rotated  until  the  cast-  Fig. 6039.  ^ 

iug  is  cool  enough  to 
be  removed. 

Shot-tow^'er.  A 
tall  building  from  the 
summit  of  which  melt- 
ed lead  is  dropped  into 
a  cistern  of  water.  See 
Shot. 

Shoul'der.  A  pro- 
jection on  an  object, 
to  o]ipos(!  or  limit  mo- 
tion or  form  an  abut- 
ment, as 

1.  {Vehicle.)  The 
butting  -  ring  on  an 
axle. 

2.  (Carpentry.)  The 

square  end  of  an  object  at  the  point  where  the  tenon 
commences  ;  as  of  a  spoke,  the  stile  of  a  door,  etc. 
See  Texon. 

3.  {Printing.)  The  projection  at  the  top  of  the 
shank  of  a  type  beyond  the  face  of  the  letter. 

4.  (Fortification.)  The  obtuse  angle  formed  by 
the  junction  of  the  face  and  the  flank  of  a  bastion. 

5.  The  contraction  in   a  lamp-chimney 

just  above  the  level  of  the  wick  in  an  anjaiid  Fig.  5040. 
or  fiiil-irirk  \am\i.     It  answers  the  purpose, 
of  tlie  iliiipbiagm  ring  of  coal-oil  lamps. 

Shoul'der-block.   {Xiiiitical.)    A  sin- 
gle block  having  a  projection  at  the  bottom 
of  the  shc/t  to  )ireveiit  the  rope  that  is  rove 
through  it  from  becoming  jammed  between    sin'uider- 
the  block  and  the  yard.     These  blocks  are    Eioclc. 


Shot-  Table 


SHOULDER-BRACE. 


2168 


SHRAPNEL. 


mostly  used  for  hamkin  or  lift  blocks  on  the  lower 
yards. 

Shoul'der-brace.  {Surgical.)  An  apiiliunco 
for  treiiting  round  .slioulders  or  uiicoiilinued  mirv.i- 
tures  of  tUu  spiiio.     ^l  1!  (I'ig.  0011)  illiistralo  two 


made  either  single  or  double  ;  so  called,  not  that  the 
doubh-sliovcl  plow  has,  in  any  sense,  a  double  shovel, 
but  it  has  two  sheths,  and  a  share  on  each. 


Fig.  6012. 


Fig.  soil. 


^^TiiV-N 


Shoulder- Brace. 


forms,  adapted  to  serve  as  suspenders  or  skiit-sup- 
porters,  and  used  for  preventing  this  deformity  or 
in  the  treatment  of  its  earlier  stages.  C  is  a  brace 
"with  wiiist-helt  and  two  steel  back-pieces,  employed 
in  more  advanced  ca.sps. 

Shoul'der-iiig-file.  A  flat  safe-edged  file  whose 
uarrower  sides  an*  ]iaraUc4  and  inelineil. 

When  niadi^  o^  large  size  and  right  and  left,  they 
are  sometimes  eiilli'il  iiarallel  V-fiJL'S. 

ShouFder-of-mut'toii  Sail.  {NauficaJ.)  A 
triangular  tuiv-and-alt  sail,  cm[>loyeil  on  boats,  etc. 
The  apex  is  at  the  head  of  the  mast  and  the  foot 
is  extended  by  a  boom. 

SIioul'der--wash'er.  (rW/?cV.)  The  washer 
between  a  wheel  and  the  shoulder  of  an  axle-tree. 
The  exterior  washer  is  the  ///'c/f-washer. 

Shove.  The  central,  woudy  portion  of  the  stem 
of  tiax.     The  boon. 

Shov'el.  A\^  implement  liaving  a  hollowed  blade 
and  provided  with  a  liantUe  ;  used  for  raising  earth 
or  other  material. 

The  mechanical  character  of  a  shovel  consists  in 
its  adaptation  for  lifting  and  throwing  loose  matter. 
This  is  bringing  it  within  closer  bounds  than  is  com- 
mon in  some  parts  of  the  United  States,  but  the 
practice  is  a  little  loose.  The  term  shovel-ploto  will 
remain  in  despite  of  anything  that  may  be  said  as  to 
the  appropriateness  of  the  name.  The  sliape  of  lin^ 
share  was  originally  so  nearly  like  that  of  a  connnon 
pointed  .shovel  that  it  has  given  a  name  to  the  tool. 
An  excellent  tool  it  is,  cither  with  one  or  two  shov- 
els, especially  tin;  latter.  6'harcs  they  should  be 
called,  as  their  ollicc  is  like  that  of  plowshares. 

The  long-hnndli^d  sliovpl  with  a  curvetl,  pointeil  blade,  and  a 
bent  handle,  is  a  Flemish  tool,  und  a  very  y:ood  one. 

The  KIcmish  is  he;n-t-sli:iped,  and  has  no  ireaU. 

Tlie.liiitidle  of  the  foundi\v-.shovLd  is  short.  The  blndo  should 
be  of  the  best  (quality,  and  but  sli-rlitly  curved,  to  lacilitate  scat- 
tering the  sand  when  niixinj;,  or  lurnin-i  it  over  after  casting. 

Miuing-shnvclsare  shown  at  Fi;r.  3178,  p;ij;e  H51. 

Bczaleel  of  Judali  was  a  master  mechanic,  and  made  the 
shovels  for  thH  Tahernacie,  141)1  b  c  ;  and  Hiram,  tlie  widow's 
son  of  NaplitaH,  whose  fdther  was  a  man  of  Tyre,  made  the 
shoveU  for  Solomon's  temple,  1005  d.  c.  They  were  of  brass,  or 
rather  bronze,  as  the  copper  wju?  alloyed  witli  tin,  not  zinc. 

From  their  connection  in  the  text  with  pots  and  tongs,  they 
were  no  doubt  fire-sliovels.     The  tongs  were  of  gold 

The  wooden  shovel  [pnlns  Us^tuaf.)  was  much  used  in  Roman 
agriculture.  Used  in  throwing  up  grain  ;  asa  winnowiug-shovel 
it  was  termed  vt-nlUitbrmn. 

Hawkins's  fccding-shovel,  Knfflish  patent,  ISlfi,  wa-s  for  sup- 
plying coal  to  the  bottom  of  a  fire.  It  h:iil  a  close  cover,  so  as 
to  form  a  bo.t,  and  the  liandle  wa.-«  a  sliding  roil  eonnecfeil  with 
a  piston,  by  pressing  which  the  coals  were  thrust  into  the  fire. 

Shov'el-plow.  One  having  a  simple  triangular 
share,  and  employed  for  cultivating  ground  between 
glowing  crops. 

The  shovel  is  a  share,  but  while  objecting  to  the 
name  there  is  no  objection  to  the  tool.     Tiiey  are 


The  .w/i:.'/c-shovel  plow  has  been  in  use  for  many  years  ;  the 
double-shovel  is  a  later 
invention.  It 
resembles  some 
of  the  plows 
used  fora  thou- 
sand years  and 
more  in  Asia 
and  Southern 
Europe  (teed  6, 
I''ig.  3822.  page 
1743);  butitis 
a  better  imple- 
ment, and  the 
double  -  shovel 
is  nearly  per- 
fect in  its  way 
and  for  its  pur- 
pose ;  that  is, 
tending  a  crop 
which  is  planted  iti  hills 
or  rows,  such  m  corn  or 
potatoes. 

The  illustration  shows 
the  mode  of  framing. 
The  shovels  are  triangular,  the  wings  bending  backward  a  little, 
and  the  point  curved  forward  The  shovel  is  secured  by  a  bolt 
to  the  sheth.  A  clevis  on  the  no-e  of  the  be;im  affords  means 
fur  atUiching  the  single-tivc  of  the  horse.  One  plow  is  a  fi^ot  in 
advance  of  the  other  ;  and  it  is  a  n^/ti  or  a  h-ji  hand  sbovel- 
jilow,  according  to  the  shovel  which  is  in  the  advance.  In  tae 
\\'i;st  farmer.-*  prefer  left-handed  plows,  both  in  large  plows  and 
in  shovel,  throwing  the  furrow  or  soil  to  tl^^'  left.  In  the  liii.'-t- 
ern  States  and  in  Europe  the  right-hand  is  said  to  be  yet  the 
favorite.  iSuveral  reasons  combine  to  make  the  left-hand  the 
more  convenient.     Some  refuse  to  try  it.      Vfihinti  snp. 

The  nearest  approach  to  our  shovel-plow  in  Ihirain  is  the 
Scotch  hoi'se-hoe,  whiih,  when  used  without  the  middle sliovel, 
has  two  shovels  at  the  side,  but  parallel.   This  is  interior  to  the 


Shiglt  and  Double  Shovel- Ploiv- 


Scotch  Horse-Hoe. 


American  oblique  arrangement.  The  proper  way  to  work  all 
such  tools  is  to  go  down  one  side  of  a  row  of  plants  and  up  the 
other  side,  using  the  forward  shovel  to  work  to  the  row,  the 
other  shovel  merely  cultivating  the  ground  in  the  balk. 

Show'er.  {Piirotcchvy.)  A  term  applied  to  gold- 
rain,  small  stars  of  slowly  burning  composition,  etc., 
constituting  the  decoration  of  a  roeket  or  sliell,  anil 
wiiich  produce  the  cfi'cct  of  a  .shower  of  iiic  in  fall- 
ing. 

Sho'w'er-bath.  A  bath  in  which  a  shower  of 
water  is  ilritjiped  upon  the  person,  usually  a  .stream 
distriluited  by  a  strainer. 

Shrap'nel.  {Ordnance.)  A  hollow  projectile  for 
cannon,  invented  by  General  Shrapnel  of  the  English 
artillccy. 

As  originally  constructed,  the  projectile  consisted  of  an  iron 
flhell  filled  with  balls,  sufficient  powder  henig  mingled  with  the 
balls  to  hurst  the  shell  when  the  fuseignitt-d  the  charge. 

It  is  also  called  sp/ifrirnt  rrff-shot  and  was  designed  to  attain 
a  Ioniser  range  than  common  mse-s/ioi  or  am/ii'. 

The  bursting  charge  is  de.-^igned  to  he  of  just  sufficient  strength 
to  open  the  shell  without  scattering  the  balls,  which  should 
contiruie  their  tlight. 

The  improvn/  .^/irnpnel  has  Its  bursting  charge  in  acjUnder 
in  the  middle  of  the  shell. 
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•  The  (liapliTas:m  shrnpnfl  has  its  powjer-ch.-imber  separated 

from  the  b.ills ;  the  iuterstiees  between  the  latter  beiug  fiiiej 
up  with  coal-dust. 

Shrapnel  ui-e  commonly  filled  with  leaden  musket-balls, 
mcltcj  sulphur  or  bituminous  matter  is  poured  in  to  till  up 
the  interstices,  and  a  chauiber  guliiciently  larj^e  to  contain  the 
burstiuj;  cuar^je  is  bored  out  beneath  the  fuse-hole. 

Shrink'age.  The  contiactioii  of  a  mutcrial  in 
cooling  after  being  lieated  ;  or  in  conseciuenee  of 
desiccation,  as  in  tlie  ca.se  of  wood  and  clay,  it  is 
an  important  element  to  be  taken  into  cousideratioii 
in  many  meclianiual  processes. 

1.  ( il'ojd.)  Tlie  contraction  of  the  fibers  of  wood 
is  across  the  direction  of  their  length. 

In  order  to  insure  ti,i,'ht  and  true  joints  in  wooden 
constnictions,  the  wood  should  be  iierfectly  seasoned 
before  using.  This,  when  elf'ected  in  the  natural 
way,  which  is  best,  rei]uires  from  1  or  2  to  10  years, 
according  to  the  size  and  character  of  the  piece. 

2.  {Civil  Eiujiiiccriii].) 

The  volume  of  eirth  and  s,and  in  the  naturil  bank  exceeds 
that  in  embankment  in  the  f  jHowIul;  prop.Jrtioiis  :  sand,  l  , ; 
clay,  I  J, ;  gravel,  l  ,,  ;  and  the  volume  of  ro:k  in  embankment 
quarried  iu  lari^e  frag.nents  e.>£ceeds  that  in  bank  fully  one  half 

Tlie  fillo.vi.ig  diminutions  la  bulk  occur  wiiea  the  loose  ma- 
terial finally  becomes  compacted:  light  sand,'  earth,  ig;  fel- 
low cliyey  eirta,  I  ,„;  gravelly  e.irth,  i  ,,  —  Blwood  Morris 

Sand',  8  per  cent ;  loam,  1:2  per  cent ;  clay,  ID  per  cent  ;  sur- 
face soil,  15  percent;  clay  puddled,  2.3  per  cent. —  A'civ  York 
Public  IVorks. 

The  folio  .ving  permanently  occupy  more  space:  hard  sand- 
stone, large  frigiueuts,  J  12  1  ^^^*^  ^^^^  rock,  small  fragments, 
6  10.  —  E.  .Mo.^Rls.    • 

llock,  one  third  to  one  half  —  New  York  Public  Works. 

3.  (Mclid-wnrkiiig.)  Molten  metals,  with  the  ex- 
ception of  soinj  alloys,  contract  in  cooling. 

Patterns  are  always  made  larger  in  all  their  dimensions  than 
the  finished  castings  are  required  to  he.  fc'or  cast-iron  about 
t  flfi  is  allo.ved,  or  i  g  inch  in  every  foot.  Br:uss  contracts  rather 
more,  ^  yn  inch  shrinkage  to  the  foot  being  allowed.  See  OoN- 
xaACTiox  Rule. 

Toe  following  table  shows  the  actual  shrinkage  of  various 
materials  :  — 

Iron,  small  cylinders =  ^  if:  '"'''^  P*^^  *""^^- 

Iron  pipei =  '  8   '"''h  P"''  '"'"• 

Iron  girders,  beams,  etc ^  '  8    in  15  inches. 

Iron,  large  cylinders,  the  contrac- 
tion of  diameter  at  top =  Vic  P^r  foot. 

Iron,  ditto  at  bottom =  l  ,2  per  foot. 

Iron,  ditto  in  length =  '  ,  in  16  inches. 

Brass,  thin '.  ...=  t,g   in    y  inches. 

Brass,  thick =  '/a  '"1"  inches. 

Zinc =  5  ,„  in  a  foot. 

Lead =  »/io  io  a  loot. 

Copper =  ^  „;  in  a  foot. 

Bismuth =  »  ,,  in  a  foot. 

This  property  is  taken  advantage  of  io  the  process  of  shrink- 
ing on,  as  it  is  termed,  that  is,  surrounding  a  niet.illic  cylinder 
with  a  ring,  into  which  it  will  not  enter  while  the  ring  is  cold, 
but  which  slipi  oa  readily  when  it  is  heated  to  or  below  a  red 
heat,  and  binds  the  cylinder  firmly  when  cool  :  this  is  adopted 
for  reinforces  of  some  cannon,  the  couplings  of  propeller-shafts, 
the  tires  of  car  and  carriage  wheeU,  etc. 

Shrink'ing-head.  (Foiuidiny.)  A  body  of  molt- 
en metal  in  the  g:ite  of  a  mold,  to  supply  metal  to 
the  easting  during  shrinking.  A  riser.  A  sinking- 
licad. 

Shroud.  Plural,  shrouds.  1.  (Nautical.)  a. 
Large  ropes  extending  from  the  Inwer-mast  heads  to 
the  sides  of  the  ship,  where  they  are  fastened  to  the 
dead-eyes,  which  are  secured  to  tlie  channels.  They 
serve  to  steady  the  mast  athwartsliip,  assist  the  stays 
and  backstays  in  supporting  it  in  a  fore-and-aft  direc- 
tion, anil  afford  means  of  ascending  it. 

The  shrouds  of  topmasts  are  similarly  secured  to  dead-eyes  on 
the  edges  of  the  tops.  Those  of  topgallant-masts  pajis  over  the 
ends  of  the  cross-trees  on  the  topmast-heads 

In  e  ich  case  the  mast  is  supported  laterally  by  the  shrouds. 
The  b.ack  stays  are  al.so  auxiliary  in  this  lateral  support 

The  baw^prit-shrou'ls  extend  from  the  heail  of  the  bowsprit  to 
the  sides  of  the  ves-sel.  The  funork-sliroiiil\  connect  the  top- 
mast-shrouds around  the  edge  of  the  top  with  the  lower  rigging 
at  the  cat-harpings. 

£^nlici(;-shrouds  are  ropes  of  the  size  of  the  topmast  rigging. 


seized  on  to  the/i/"ocit-.iimfe.«  and  leading  to  the  opposite  chan- 
nels, where  they  are  set  up  to  support  the  masts  iu  heavy 
roiling 

Biinikin  shrouds  or  braces  ;  strong  ropes  fixed  to  thebunikin 
ends  to  support  t.iem  in  opposition  to  t.ie  pui-clia.'e  which  acts 
on  them  iu  a  contrary  direction,  to  prevent  them  from  rising 
and  being  sprung. 

Shrouds  are  named  from  their  position,  or  from  the  spar  to 
which  they  are  attached,  as  /ore,  ?nai»,  mtzzen,  topmast,  top- 
gaiiunt,  etc. 

b.  The  chains  by  which  the  smoke-stack  is  braced, 
in  steamers. 

2.  {.Machinery.)  One  of  the  two  annular  plates 
at  the  periphery  of  a  water-wheel,  which  form  the 
end--,  of  the  buckets. 

Shroud-bri'dle.  {Xautieal.)  A  kind  of  crow- 
foot fastened  to  the  shrouds,  to  hold  sheets,  braces, 
etc. 

Shroud'ed  Gear.  {Machinery.)  Cog-t;ear  in 
which  the  cogs  are  pi  otectcd  by  a  flange  coming  out 
even  with  the  face  of  the  wheel,  so  that  the  inter- 
dental spaces  are  in  effect  mortises  in  the  face  of  the 
wheel. 

Shroud'ing.  {Rijdraulic  Encjiiuering.)  The  an- 
nular peripheral  iilates  of  a  water-wheel,  forming  the 
ends  of  the  buckets  ;  usually  termed  the  sides  of  the 
Ijuckets,  as  occupying  positions  at  the  sides  of  the 
wheel. 

Shroud-laid  Rope.  {Rope-making.)  A  rope 
made  of  lour  .strands  twisted  around  a  core.  A  Itaw- 
scr-laid  rope  is  of  three  strands  twisted  together  with- 
out a  core.     See  Hope. 

Shroud-plate.  1.  {Xautieal.)  a.  Auiron  plate 
fixed  to  a  ship's  side  for  the  attachment  of  the 
.shrouds. 

b.  A  ring  surrounding  a  mast  and  to  which  the 
futtock -shrouds  are  secured. 

2.  {llydrau/ics.)  One  of  the  annular  plates  of  a 
water-wheel  which  form  the  ends  of  the  buckets. 

Shroud-truck.  (Xaulical.)  A  wooden  thimble 
secured  to  the  shrouds  and  acting  as  a  fair-leader  for 
the  rumiing-rigging. 

Shrunk-ou.  (iletal-icorking.)  A  term  applied 
to  iron  bands,  tires,  or  reinforces,  which  are  [liaced 
on  an  object  while  hot,  so  as  to  shrink  tightly  around 
the  object  in  cooling. 

Shiiffle-scale.  {Tailoring.)  A  measure  used 
by  tailors.  It  is  graduated  at  both  ends,  each  end 
being  independently  adjustable. 

Shuffling-plates.  {Locksmilhing.)  A  series  of 
isolated  slabs  or  boards,  made  to  adv;ince  in  a  given 
plane,  then  to  drop  down,  return  on  a  lower  level 
beneath  another  set  of  advancing  plates,  and  then 
rise  to  lepeat  the  movement. 

Shunt.  1.  (Jlailroading.)  An  English  term 
signifying  to  switch  off  a  car  or  train  from  the  main 
to  a  side  track. 

2.  {Ordnance.)  The  transferrence  of  the  studs  on 
a  projectile  from  the  deeper  to  the  shallower  sides  of 
the  grooves  of  a  gun  in  pas.sing  along  the  bore,  so 
that  it  may  leave  the  bore  axially,  as  is  effected  ill 
Armstrong"'s  and  some  other  systems  of  rifling. 

3.  {Telegraphy.)  A  wire  connected  across  the  ter- 
minals of  a  coil,  so  as  to  divert  a  portion  of  the  cur- 
rent. 

Shunt-gun.  {Ordnance.)  A  rifled  gnn,  having 
two  sets  of  grooves,  —  one  down  which  the  studs  on 
the  ball  are  passed  in  loading  ;  and  another,  not  so 
deep,  along  which  the  studs  pass  in  discharging,  — 
the  ball  being  shunted  from  one  set  to  the  other  at 
the  bottom  of  the  bore. 

Shut.  (Metal-working.)  The  line  of  junction  of 
two  pieces  of  metal  united  by  welding. 

Shute.     A  C'HurE  or  Shoot  (which  see). 

Shut'ter.  1.  (Joinery.)  A  framing  hung  upon 
hinges  to  the  sash-frame  of  a  window,  and  serving 
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to  close  out  tlie  light  or  spectatois.  Then!  are  inside 
and  uiUside  shuUurs.  The  I'liriiier  are  usiially  ill  sev- 
eral pieces,  called  flaps,  which  are  hinyed  together 
and  fold  into  a  easing  called  a  boxinij. 

Tile  prineiiml  jiiece  is  3.  front  shutter,  aud  the  aux- 
iliary leal'  is  a  tuukjlap. 

Kfltuj-slialtcr  has  but  one  leaf. 

Some  shutters  are  ariaiiged  to  be  opened  and  closed 
by  a  sliding  inoveinent,  either  horizontally  or  verti- 
cally ;  and  othei's,  particularly  those  lor  stores  or 
shops,  are  made  in  sections  so  as  to  be  entirely  re- 
moved from  the  window. 

Howards'  wire  shutter  consists  of  a  strong  wire  grating  at- 
tached at  each  side  to  a  baud  of  spdug-steel  or  brass  kept  in 


Fig.  5044. 


Fig.  5045. 


Wife  Ahtnur. 

place  by  a  groove  in  tlie  sash.  The  lower  end  is  secured  to  a 
horizontal  bar,  and  the  upper  to  a  roller,  by  which  the  shutter 
is  raised  or  lowered,  winding  or  unwinding. 

2.   (Foundinij.)    A  gate  for  cutting  off  the  supply 
of  metal  to  a.  mold.      See  .SiiUTTI.E. 

Shut'ter-fast'en-iug.  A  hook  or  catch  for  fast- 
ening a  shutter  ;  open  or  shut. 
The  example  has  a  catch  for  each 
posit  i(m. 

Shut'ter-hook.  1.  A  hook 
on  a  shutter,  to  fasten  over  a  catch 
on  the  wall  or  window-sill. 

2.  A  catch  on  the  wall,  to  hold 
the  shutter,  which  is  opened 
against  it. 

Shut'ter-lift.  A  catch  on  a 
store-shutter,  by  which  to  lift  it 
(((  />,  Fig.  .=1046). 

Shut'ter-lock.  (Carpcntri/. ) 
A  nicnti.se-loi-k  in  the  edge  of  a 
shutter  or  door,  c,  shntter-lock  ; 
(/,  key. 

Shut'ter-screw.  (Carpen- 
try.) A  screw  which  passes 
through  a  shutter,  from  the  in- 
.side  of  the  store  front  or  door, 
intoaniitniortised 
into  the  shutter, 
and  not  exposed 
to  the  outside  (r,  Fig.  .^>046). 

Shut'ting-post.  The  post  or 
joint  against  w  liii'li  a  gate  or  door  is 
closed. 

Shut'tle.  1.  (JFcnriiifi.)  Alioat-.shaped  |nece 
of  wood  whiidi  carries  a  bultbin  or  cup,  coutaiuing 
the  yarn  of  the  weft  or  irnnf.  The  shuttle  some- 
times has  wheels  to  facilitate  its  motion.     It  is 


Fig.  5040. 


at),  iSluilter-Lifls;  c  d,  iStiuUer-Loclcs;  e,  Sliutur- Screw. 

thrown  by  hand  or  by  the  Hy.  In  the  latter  case,  the 
ends  of  the  shuttle-race  form  boxes  into  which  the 
shuttle  is  received,  and  out  of  which  it  is  driven  by 
a  picker. 

John  Kay,  of  Bury,  England,  was  the  inventor  of  the  fly- 
shuttle,  17^5.  This  reduced  the  labor  of  weaving  by  one  half, 
and  raised  it  from  the  pusiliun  it  hud  occupied  since  the  time 
tlie  pyramids  of  Egypt  were  built.  He,  like  many  of  his  cla«s, 
wa.s  driven  ffoni  town  to  town,  persecuted  by  the  weavers  who 
used  his  shuttle,  died  in  poverty  in  I'aris,  and  was  buried  in 
obscurity. 

"  My  days  are  like  a  weaver's  shuttle."  —  .Too. 

The  following  show  a  few  of  the  numerous  varieties  of  loom- 
shuttles  ;  — 

Fig.  5047  has  a  spindle  on  a  hinge.  The  bearing  of  the  ser- 
pentine spring  is  so  placed  on  the  spindic-hevd  as  to  hold  the 
spindle  up,  when  completely  raised  fur  the  substitution  of  the 

Fig.  5047. 


Loom-Shuttle. 

bobbins  ;  but  when  the  spindle  is  slightly  depressed  the  spring 
acts  to  return  it  to  working  position,  and  with  accnuiulative 
force. 

In  Fig  5048,  the  upright  guide-wire  placed  within  the  cavity 
at  the  delivery  end  of  the  shuttle  is  so  shaped  as  to  assist  the 

Fig.  5048. 


Jfrarer's  Sliultle. 

operator  in  guiding  the  thread  to  a  narrow  slit  in  the  side  of 
the  shuttle,  and  thence  to  the  eye. 

Ill  Fig.  5049,  the  devices  arc  to  regulate  the  tension  of  the  fill- 
ing as  it  runs  from  the  spool  to  the  eye  of  the  shuttle.    A  spring- 
Fig.  6049. 


Tetisi07i  Dtckt:  fur  SItlitUei 

loop  is  placed  on  the  inside,  near  the  eye,  in  connection  with  a 
stationary  wire  by  which  the  strain  is  equalized  and  the  kinks 
straightened  out.  In  threading,  a  curved  wire  hook  is  intro- 
duced through  a  guide-way  cut  in  the  shell  of  the  shuttle,  to 
cat<'h  the  filling  and  draw  it  through  the  eye. 

In  Fig.  5050,  the  shuttle  is  thrown  by  pistons  operated  by  con- 
densed air.  The  race  terminates  at  each  end  in  a  cylinder  ill 
which  the  piston  plays.  The  air  is  introduced  through  flexible 
tubes,  and  the  valves  may  also  be  moved  by  any  proper  mech- 
anism or  by  band. 


Shutter-Fastening 


Sfilit'te  nperatci/ by  Con-Jtnsi<t  Air. 
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In  Fig.  5051, 
driven  by  rapi.! 
tiugly  ai-e  broujj 


pickers  are  dispensed  with,  and  the  shuttle  is 
,ly  revolving  frictional  rollwrs,  which  intermit- 
'ht  into  contact  witli  its  sides. 


Fig.  5055  has  spring  hearings  for  both  journals  of  the  bobbin. 
In  Fig.  505G,  the  thread  tension  is  regulated  by  means  of  thtt 


Fig.  5051. 


X=^ 


Fig.  5056. 


Roller-driven  Shuttle, 

An  eccentric  swell  gradually  checks  the  shuttle  upon  its 
being  received  by  the  shuttle-box,  and  instantly  releases  the 
same  upon  its  expulsion. 

In  Lyairs  loom  tbe  shuttle  is  carried  through  the  shed  on  a 
carriage  which  moves  on  an  iron  raceway,  and  is  carried  back 
and  forth  by  a  band  which  receives  an  alternating  longitudinal 
niotinn  from  a  wheel.  Upon  this  carriage  is  laid  the  shuttle 
which  rests  on  tlie  rollers  b  b.  The.se  roller.^  revolve  because 
they  are  in  contact  with  the  rollers  a  a,  which  are  in  turn 
caused  to  rotate  by  the  movement  of  the  carriage  on  the  race- 


Fig.  5052. 


Positive-Motion  Shuttle. 

way,  and  impart  a  preci.<;ely  equal  motion  to  the  rollers  c  c  of 
the  shuttle.  Hence,  in  passing  over  the  lower  threads  of  the 
shed,  the  shuttle  produces  no  friction.  The  shuttle  is  held 
down  by  a  projection  above,  against  which  the  rollers  d  ri  play 
The  upper  threads  of  the  shed  pass  between  this  projection  and 
the  rollers  d  d.     See  Positive-motion  Loom,  Fig.  31)03,  page 

The  shvitle.  for  haircloth  weaving  has  no  -pirn,  but  a  spring- 
catch  to  hold  the  ends  of"  the  hair  forming  the  n-eft^  and  carry 
them  through  the  shed  when  the  shuttle  is  thrown. 

2.  {Scivincj- machine.)  The  sliding  thread-holder 
whicli  carries  the  lower  thread  between  tlie  needle 
and  the  upper  thread,  to  make  a  lock-stitch.     See 

SKWING-iM.VCHINE. 

Fig.  5053  illustrates  different  forms  and  relative  sizes  of  shuttle 
employed  in  several  lock-stitch  sewing-machines. 

Fig.  5053. 


free  end  of  the  spring  c  being  locked  in  a  notch  of  the  adjust- 
able cam  d. 

3.  {Hydraulic  Engineering.)  The  j:;ate  which 
opens  to  allow  the  water  to  flow  on  to  a  wheel.  That 
side  of  a  wheel  which  receives  the  water  is  known  as 
the  shuttle  side. 

4.  (Founding.)  "When  a  casting  is  poured  direct 
from  the  furnace,  a  kind  of  sluice,  consisting  of  a 
sheet-iron  blade  coveivd  with  dried  loam  and  pro- 
vided with  a  long  handle,  is  placed  where  the  soio 
terminates  and  the  ingate  begins.  By  means  of  this, 
the  molder  oidy  starts  pouring  when  the  sow  is  suth- 
ciently  full  and  the  iron  of  the  right  temperature, 
and  he  controls  th^  How  during  the  whole  time. 

Shut'tle-bind'er.  ( Weaving.)  A  contrivance 
in  a  shuttle-box  to  catch  the  shuttle  and  prevent  its 
bouncing  out. 

Shut'tle-box.  A  tray  or  case  at  the  end  of  a 
shuttle-race,  to  receive  the  shuttle  at  the  end  of  its 

fly-- 

Sppcificallj-,  one  of  a  set  of  eonipavtments  contain- 
ing shuttles  with  differently  colored  threads,  and 
brought  into  relation  with  the  jiieker  according  to 
the  pattern.  The  .shuttle-boxes  are  adjusted  verti- 
eaily  to  bring  the  shuttles  in  the  required  succession 
to  the  pickers  ;  a  pattern-chain  governs  the  move- 
ments of  the  rods  to  which  the  .shuttle-boxes  are 
secured. 

In  the  example,  a  lever  is  connected  by  a  link  to  a  standard, 
upon  wiiich  latter  the  shuttle-boxes  are  mounted,  and  is  oper- 
ated by  two  cams  in  such  ,a  manner  as  to  raise  or  lower  the 
standard  upon  which  the  series  of  shuttle-boxes  is  placed,  so 


(J,  Singer,  for  manufacturing  purposes. 

6,  Howe,  '•  C." 

f,  .Singer,  Xo.  5. 

(/,  Sinjier  family-machine. 

f,  another  form  of"  Singer." 

In  Fig.  5054  a  lever  c  is  so  bent  and  placed  within  the  shuttle 
that  one  enri  bears  upon  the  bobbin-thread,  while  its  other  end 
bears  against  a  spiral  spring,  which  presses  a  sliding  bearing 
against  the  axis  of  the  bobbin.  The  diminution  of  the  thread 
relieves  the  pressure  of  the  lever  upon  the  spring. 


Fig.  5054. 


Shuttle. 


Fig.  5055. 


Shuttle-Box Jor  Figure-Weaving  Loom. 


that  any  one  of  the  boxes  may  be  brought  to  the  race  from  any 
position  at  every  pick.  The  cams  are  actuated  by  a  pawl  and 
ratchet  connected  by  rods  with  levers  placed  in  contact  with  a 
revolving  pattern-chain. 

Shut'tle-check.  ( IVcaving.)  A  device  to  pre- 
vent a  shuttle  from  bouncing  out  of  the  box  by 
recoil.  It  may  be  a  simple  binder,  which  grips  the 
shuttle  with  sufficient  force,  or  it  may  be  a  positive 
bar  to  tlie  motion  of  the  shuttle,  operated  by  the 
stop  mntiiin. 

Shut'tle-race.  (irmvhiff.)  The  track  on  the 
lay  on  which  the  shuttle  runs  as  it  passes  through 
the  shed. 

Shut'tle-wind'er.  A  device  for  winding'  a  shut- 
tle, such  as  the  round  shuttle  of  the  Wheeler  and 
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"Wilson  SL'wing-macliine,  or  a  tat- 
tiii^^-sliuttlc,  us  ill  tlie  t'xanipli;. 
Till'  shuttle  is  attiiclit'il  to  a  clusp 
ami  rotated  aliovn  tlu^  spool  ;  tlu' 
spring  wliinh  slmvl's  to  carry  and 
revolve  the  shuttle  ulso  t'on:i's  its 
jaws  open  to  receive  the  thread. 
See  also  IJouiilN-WINDEKf  Figs. 
755,  7Jo,  pages  :J17,  318. 

Shwan-pan.  The  Chinese  aba- 
cus. S  e  AUACI'S  ;  SCHWAN-PAN. 
Sick'le.  {JldsbanUri/.)  A  hooked 
Mude,  llattened  in  the  plane  of  its 
curve  and  sharpened  on  its  inner 
edge.  One  side  of  the  hhule  is 
'  notched,  so  as  always  to  sharpen 
with  a  serrated  edge. 

Tatting  61uutle-       Fij?  5059  shows  some  patterns  of  .sickles 

Winder.  as  iisuJ  by  the  li^ypti  ins,  it  uiay  bu  s;iiil, 

from  time  immemoriil;    tor  tliu  tombs  of 

Beni-llassan  and  Thebes  show  that  it  was  used  io  the  times  of 

Fig.  5059. 


Egyptian  Sickles  (1500  n.  c). 

Jacob  and  of  Moces,  an  interval  in  which  70  persons  and  their 
servants  became  3,000,OL)0  The  sickles  are  drawn  from  cnlornl 
viewsin  t)ie  lombs.  Insonie,  theblidci 
is  colored  blue,  to  represent  iron  or 
steel ;  in  others,  it  is  colored  to  rep- 
resent bronze,  which  was  no  doubt 
the  inet:il  more  conimonty  used  for 
thi-J  pnrp.ise  ;  in  fict, bronze  was  used 
even  for  surgical  instruments  down 
to  A.  D.  Tt),  us  is  proved  by  the  dis- 
covery of  a  coniplete  set  at  I'ompcii 

Fig.  5*)f)0  is  copied  from  a  p-nntini; 
in  tlie  Ancient  Elethii,:ind  indicates 
the   shap?^    and  mode  of    using  the 
pickle   in    Kgvpt      The    handje  wjis 
stocki'd  at  right  .angles  to  the  sweep 
_—  oC  tlie   blaik*.     Thii   is  not   so  con- 
~~=- — :^^-=^-^^'  .,^'-'J~--'^''    venient  as  our  mode  of  handling,  as 
Ancient  E'4iii>iiiin  litap-    it  rcfjuircs  so  firm  a  grasp  to  prevent 
in^-Hook.  rotation  in  the  hand. 

Sick'Ie-head.  (llii.sh>niilri/.)  The  pitman-liead 
in  a  reajiiug-niaehine,  which  jj;rasps  the  end  of  tlie 
cutter-bar.     In  the  example,  the  sickle-bar  head  has 

Fig.  5061. 
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conical  points,  which  enter  corresponding  sockets  in 
the  Forked  arms  of  the  pitman. 

Side.  1.  {Maduncry.)  The  lateral  portion  of  an 
object. 

2,  The  surface  on  the  rhjht  or  drcs-^cd  side  of  cloth. 

3.  {Xaufical.)  The  part  of  a  vessel  from  sfan  to 
stern  and  from  iho  <finnrf/h.  to  the  vi'fhi-w-.xU'.  Be- 
low the  latter  is  the  bottom. 

Side-axe.  An  a.xe  with  a  handle  bent  some- 
what askew,  to  prevent  striking  the  hand  in  hewing. 
A  broad-axc. 


Side-bars.  1.  {SoddJenj.)  Two  jilates  which 
unite  llie  jiuiniiiel  and  aintlc  of  a  saddle.  In  the 
Murdoek  sadiUe  tliey  are  of  steel,  and  give  elasticity 
to  the  seat,  whicii  is  suspended  from  i\ni  ;poinviel  and 
caiUle. 

2.  {Carriafjc.)  The  longitudinal  side-pieces  of  a 
traveling- forge  or  battery-wagou. 

Side-beam  Steam-en'giue.  A  form  of  marine 
emjuw  invented  by  Nujaer  ol  Glasgow.  The  oiiginal 
bcain-OKjiiic  was  The  uiiuoiiphcric  cinjuic  of  Newco- 
nien.  The  working-beam  was  elevated  on  a  wall  or 
pillar,  the  pump  and  piston-rods  being  attached  to 
tiie  respective  ends.  Tlie  extieme  elevation  of  the 
beam  and  the  want  of  compactness  of  the  structure 
lendered  desirable  the  change  which  Kapier  accom- 
plished. 

The  lowering  of  the  center  of  gravity  increases  the 
stability  of  the  vessel,  and,  in  some  cases,  the  nui- 
chinery  is  brought  below  the  water-line,  — an  espe- 
cial advantage  in  war-vessels. 

Tlie  length  of  the  stroke  in  marine  engines  is  shorter  in 
proportion  to  tlie  dianeter  of  the  cj  liiider  tlian  is  u.^ual  in 
land  engines,  and  seldnui  uuicb  exceeds  the  dian;eter  of  the 
cylinder.  Instead  of  ii  -single  beam,  the  center  of  which  la 
elevated  above  tlie  center  ot  tlic  shaft,  two  side-beams  are 
used,  working  outside  the  fide-frames,  and  having  their  cen- 
ters ay  low  down  as  the  vibiation  of  the  beam  will  admit,  the 
connecting-rod  working  upward  instead  of  downward. 

The  shaft  is  con^idenibly  elevated  alove  tlie  top  of  the 
cylinder,  and  the  fiauie  is  iirat  ed  to  the  c\  Hndir  h\  a  diago- 
nal truss.  Tlie  cold-water  pump  and  (istern  of  land  <oii- 
densing-engincs  are  di^pen^ed  with,  injection  water  fiom 
overboard  bting  frcL-ly  u^cd. 

The  illustratmn  isa  longitudinal  section,  and  is  taken  from 
Hebert.  a  is  the  foundation  plate  on  which  the  engine  is 
erected  ;  it  issupi-iorted  u|ion  t^vodccp^lel■p^■rsof  wood,  which 
cross  the  Hoor  timbers  of  the  vessel,  and  to  which  tiiey  are 
firmly  bolted.  A  portion  of  the  led-)itat(-'  is  forn  ed  into  a 
channel.  iR-arly  asdeep  as  the  s.ci-pers.  and  a  )  art  of  this  channel 
forms  the  bottom  of  the  condenser,  while  ai.ottier  part  receives 
the  foot  of  the  air-pump,  b  is  the  cylinder ;  r  the  slide-case, 
which  is  formed  into  three  vertical  compartments,  coane(  ted 
at  top  and  bottom  by  the  apertures  d  d ;  the  needle  compart- 

Fig.  5002. 
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ment  forms  the  steam-chMmher,  and  the  side  compartments  are 
the  eduction-passages;  e  is  the  steam  inlet :/ the  slide-valve, 
formed  of  two  short  slides,  connected  bya  rod  ;  the  slides,  which 
on  the  back  form  i  .,  of  a  circle,  are  presFcd  up  to  the  seats  by 
pcrews  at  the  back, acting  uponablockof  metal:  f  is  the  valve- 
lever,  working  upon  the  shaft  of  the  parallel  motion  jls  a  ful- 
crum ;  the  motion  of  the  eccentric  is  communicated  by  the  in- 
termediate lever  s  :  /i.the  parallel  bar  :  .;,tiicconden.-er,  cast  in 
OOP  piece  with  A.  the  bot-wi'll  ;  /,  the  inieition-pipe.    A  tube  or 
cvlimlricnl  passage  is  cast  in  the  condenser,  throrgh  which  pass 
the  gudgeons  /  of  the  working-beams:  theve  gndpeons  are  se- 
curely wed'^'d  into  bosses  cast  on   the  side*  of  the  coiuU'n>er, 
and  the  brass  heirincs  are  fixed  in  a  bos>i  in  the  <  cnte    rf  tlie 
I  beam,  w  is  theair-pnnip  :  ?»,  the  font-valve  ;  o.  theblow-throngh 
,  valve,  through  whidi  the  air  and  water  are  blown   out  of  the 
I  cnnilen*er  at  stnrtini;  thf  i-ndnr  :  p.  the  del ivr-ry- valve,  throrgh 
which  the  water  pistes  intn  the  hot-well  ;  r,  tin-  conneefion  with 
tlu*  relief-valve  :  .-i,  the  passage  by  which  the  waste  water  i-:  car- 
I  ried  into  the  sea  :  /,  an  air-vessel ;  j-,  the  beam  ;  »',  the  Cfwinect- 
I  ing-rod  ;  y,  the  crank  ;  :,  the  blow-through  cock,  connecting  the 
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Bteam-rhamber  of  the  .slide-chamber  with  the  eductioD-passage. 
This  cock  is  opened  befui-e  startiug  the  engines,  tor  the  purpose 
of  expelling  air  from  the  latter. 

The  feed-pump  and  bil;;e-punip  are  worked  from  the  cross- 
head  of  the  .lir  I'Uuip,  aud  are  not  shown  in  the  cut. 

Side'board.  1.  (Carpailry.)  A  vertical  board 
at  tlic  side  of  :i  work-beiiuli,  and  provided  with  lioles 
or  l>iiis  for  suiiporting  one  end  of  a  jiieee  of  worl<, 
the  other  being  held  by  tlie  beiudi  srrew  or  clamp. 

2.  (rchklc.)  An  additional  board  on  tlie  side  of 
a  wagon,  to  increase  its  carrying  capacity. 

3.  A  piece  of  diniug-rooin  furniture  with  table 
and  tbawers. 

Side-chain.  (Locomotive  Eiir/itic.)  One  of 
tlie  chains  uniting  the  sides  of  the  tender  and 
engine,  as  a  safety  arrangement  in  the  event  of 
the  drag-bar  giving  way. 

Side-cut'ting.  (Civil  Enyincmn;/.)  Earth 
cut  away  on  the  side  of  a  canal  or  raib-oad  wlien 
there  is  not  suHicient  excavation  on  tlie  line  to 
form  tlie  emliankments. 

Side-dis-charge'  Wa'ter-'wrheel.     (TTijdrau- 
lics.)    Aformoftur- 
Fig.  5063.  bine   in  which   the 

water,  bei  ng  received 
at  the  center,  is  dis- 
cliargediadially.  In 
the  e.xaniple,  the 
water  falls  vertically 
on  central  chutes, 
and  is  deflected  out- 
ward and  lorward 
against  the  buckets, 
from  wliicli  it  has  a 
side  lUscharge. 

Side-drum. 
(Mimic.)  A  drum 
with  a  wooden  body 
and  somewhat  lon- 
ger than  the  ordi- 
nary drum  ;  slnngat 
the  side  of  the  performer.  It  gives  a  duller  sound 
than  the  ilvnm  whose  sides  are  of  metal. 

Side-fil'lis-ter.  (Joinery.)  A  jilane  for  making 
a  rabbet.  The  width  and  depth  is  regulated  by  a 
movable  stop.  Much  used  in  planing  stuff  for  win- 
dow-sash.    See  A,  Fig.  378.3,  page  1724. 

Side-flap.  (Siidilkrii.)  A  piece  of  leather  which 
lian','s  betwi-eu  the  stirrup-strap  and  the  skirting. 

Side-gear'ing.  The  cog-wheels  on  the  side  of  a 
thrashing-machine,  receiving  motion  from  the  tum- 


Side-Discharge  Wheel. 
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ratus  is  reversible,  so  as  to  throw  its  furrow-slice  to 
the  right  or  left,  as  may, be  desired.  This  enables 
the  lead  horse  of  the  team  to  return  in  the  lurrow 
just  made,  the  plow  throwing  the  .soil  down  hill 
while  traveling  in  either  direction.  This  saves  the 
time  of  going  back  empty  with  the  ordinary  plow 
when  the  hill  is  too  stee|i  to  allow  the  fnnow  to  be 
thrown  up  hill.  It  was  originally  invented  by  a 
Scotchman,  a  Mr.  Gray,  and  was  improved  by  Smith 
of  Deaijston  and  by  Wilkie  of  Addington. 
The  English  form  of  this  plow  has  been  in  use  for  many  years. 


_y7,j;i jj\    V— i- 
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bling-rod  a,  which  is  driven  by  the  horse-power,  and 
communicating  motion    to   the   thrashing-cylinder, 
whose  axis  is  shown  at  b. 
Side-hill  Plo'W.     A  plow  whose  cutting  appa- 


beiog  intended,  as  its  name  indicates, for  plowing  down  hill  with 
a  back-aud-furth  furrow  It  is  called  in  England  a  t:ini-wnst 
plow. 

■'The  beam,  head,  and  sheath  are  placed  in  the  direction  of  a 
line  passing  through  their  middle ;  and  the  two  handles  are 
placed  e.iuiJi>tant  on  each  side  of  that  line.  There  are  two 
mold-boards  and  two  colters,  and  a  mold-board  is  produced 
on  either  side  at  pleasure  by  moving  the  lever  n,  between  the 
plow-handles,  from  one  side  to  the  other.  The  line  of  draft 
can  be  shilted  with  equal  ease  and  expedition,  and  at  the  same 
time  one  ot  the  colters  raised  up  clear  of  the  land,  and  placed 
along  the  side  of  the  beam,  whi.st  the  orhcr  is  put  down  and 
placed  in  a  proper  position  for  cutting  oif  the  furrow-slice  from 
the  land  These  operations  are  performed  by  the  plowman 
without  changing  his  position  between  the  stilts,  by  simply 
shifting  two  levers,  b  r  and  ^/ a."  —  Loudon. 

Havs  tiirn-icrcst  (Engli>h)  has  a  right-handed  body  and  a 
left-handed  one  placed  end  to  end,  its  beam  and  handles  turn- 
ing on  a  pivot  at  the  renter  of  the  body.  There  are  several 
United  StJites  patents  of  the  same  kind. 

Ilnckvale's  is  so  constructed  that,  by  reversing  the  positiou 
of  the  handles,  the  body  part  is  turned,  aud  the  sole  becomes 

Fig.  5066. 
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IVilkie's  Tiirii-Wrtst  Plow. 

the  landside,  or  vice  verm  :  the  share  becoming  the  colter,  or 
the  colter  the  share,  as  the  case  may  be. 

Wilkie's  turn-wrcM  plow  (British)  has  two  complete  mold- 
boards  aud  shares  connected  by  bars  to  a 
rod.  which  form  the  axis  on  which  they 
rotate  when  moved  bv  an  adju>ting-rod' 
between  the  handles.    The  same  colter  and 
landsideanswer  for  either  the  right  or  left 
hand  plow.    The  rod  extending  to  the  col- 
ter, in  moving  the  mold-board,  moves  also 
the  colter  one  inch  at  the  point,  so  as  to  . 
give  it  the  proper  position  in  the  Hue  of     KeL-emn<(-JMuve- 
draft.    See  also  Fig.  2509.  p.age  1103.  meiU. 

The  American  form  of  the  invention 
consists  in  making  the  share,  mold-board,  and  landside  upon 
a  piece  which  moves  on  a  horizontal  axis  at  the  lower  edge. 
This  is  unlocked  and  partially  rotated  at  the  end  of  a  furrow, 
converting  the  landside  into  a  share  and  sole,  and  presenting 
the  mold-board  in  the  other  direction. 

Side-hook.  (Cnrpcnlrtj.)  A  piece  of  wood  hav- 
ing projections  at  the  ends,  used  for  holding  a  board 
fa.st  while  being  operated  on  by  the  saw  or  jilane. 

Side-keel'son.  (Shiphui'din^.)  An  additiimal 
keelson  on  each  side  of  and  jiarallel  to  the  main 
keelson,  and  secured  to  the  floor  timbers.  Also 
called  >/>''■/■  Irchon. 

Side-le'ver.  (Slmm-cnriinc.)  A  heavy  lever, 
working  along.side  the  steam-cylinder  and  answering 
in  its  functions  to  the  workiuff-bmni.  The  object  is  to 
economize  bight  and  secure  compactness  (Kig.  5(162). 

The  side-levers  communicate  motion  from  the  cross- 
tail  to  the  side-rods,  and  they  to  the  paddle-shaft. 
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Side-le'ver  Eu'gine.  (Stcam-cwjlnc.)  A  ma- 
rim*  engine  having  suic-h'ViTs  instead  of  a  working- 
bt'ani  to  turn  the  wheel-shai't.  Sec  Side-ukam 
Steam-kno.ine. 

Side-light.  (XautiatL)  A  plate  of  glass  in  a 
frann;  litliul  to  an  air-jjort  in  a  sliijt's  side,  to  admit 
light.  It  is  thrown  open  lor  ventilation,  and  closed 
when  necessary  to  exclnde  water. 

In  Fig.  506S,  A,  the  glass  a  is  inclosed  in  a  circular  frame, 
having  teutli  gearing  with  u  rack  on 
the  inside  of  a  uieUliic  box  ;  it  is 
rolled  to  one  side  to  open  the  port, 
and  is  made  water-tigh  t,  when  closed, 
bv  an  cl:istic  pafking  in  tbe  frame. 
'  B    The  liglit  a  is  held  in  position 
bv  screws  entering  pro|)er  apertures 
in  the  vessel's  side  ;  the  screws  are 
provided    with    collars   6   6,  which 
prevent  them  from  tailing  out  wlien 
the  frame  c  iuclo.*iiug 
the  light  i^removed 

C.  The  light- 
frame  (/  is  hinged  to 
the  vessel's  side,  and 
is  held  when  closed 
by  a  screw, 

D.  Tlie  frame  is 
conical,  fitting  in  an 
opening  of  corre- 
spontling  shape,  and 
is  held  in  place  by 
screws, 

E  The  face  of  the 
port-rim  has  one  or 
more  annular 
grooves  e  e  corre- 
sponding to  ridges 
ou   the  liglii-frame, 


■'W 


w^ 


o 

so  fitting  .IS  to  malie  a 
water-tii^ht  joint.  It 
turns  on  a  liin<;e,  and 
is  closed  by  a  screw. 

F.  Tile  frame  turns 
on    n    hiii^e,    and    is 
lield  in  clo-ed  iio-ition 
Side-Li^ltts.  by    a    lever-catch     /", 

having     an     interior 

screw  bv  which  the  paclting  may  be  compressed  as  tig'atly  as 

reifuire  1 

Side-plane.  (Joincrrj.)  A  plane  whosft  liit  i.s 
pri'Si'Uted  on  the  side,  used  to  trim  the  edges  riF 
objects  wliieh  are  held  upon  a  shootiiig-bnard  while 
the  plane  travcrse.s  in  a  raee.    See  SHOori.VG-EOAKi>. 

Side-plate.  (Saddlery.)  A  wide  leather  traee- 
stni]),  uliiili  reaches  back  a  little  beyond  the  point 
at  which  it  is  connected  to  the  breeching. 

Side-poud.  (Ili/dmu/ic  Eixjiiiecrini}.')  A  res- 
ervoir at  the  side  of  a  canal-lock  to  economize  the 
water  in  locking.  A  pond  is  placed  on  either  side  ; 
each  has  the  same  horizontal  area  as  the  main  cham- 
ber, is  intended  to  contain  one  fourth  of  the  fill  of 
the  latter,  ami  connects  with  it  by  a  slnii-e.  The 
bottom  of  one  pond  is  at  half  the  liight  or  lift  of  the 
lock,  so  that  when  the  valve  is  opcncil,  it  receives 
one  ([uarter  the  contents  of  the  main  cliamber  ;  the 
sluice  is  then  closed.  The  other  chamber  has  its 
bottom  at  one  quarter  of  the  lift  of  the  lock,  and  re- 
ceives one  (putrter  of  the  original  contents  of  the 
main  chamber.  Tlu'  lock  is  then  discharged  of  the 
remaining  one  half  and  the  boat  Hoated  in.  To  till 
tin'  lock,  the  contents  of  tlic  sidc-pmids  are  discharged 
thereinto,  wliich  half  till  the  chamber,  and  .save  that 
an]onnt  from  the  up]icr  level  or  pond.  Thus  half 
the  amount  is  saved  in  locking  up  a  cannl-boat.  wdiich, 
passing  up,  tinils  tin-  lock  fnll,  and  allows  a  descend- 
ing biiat  to  be  loidied  down  with  the  expenditure 
ol  half  a  lockful  of  water.  One  lockful  will  carry  a 
boat  each  way. 


Side-rabbet  Plane.  (Joinery. )  A  form  of 
joiners  plane  fur  working  rabbets  or  sinkings  on  the 
sides  of  boards.  The  iron  is  vertical,  and  cuts  at 
the  side  instead  of  at  the  bottom. 

Side-rail,  (llailinnj  Enriiiiccring.)  a.  A  short 
rail  at  a  switch,  to  bear  against  the  wheel-llange 
and  keep  the  wheel  on  the  track. 

b.  A  hand-rail  running  alongside  the  boiler  of  a 
locomotive. 

Si-de're-al  Clock.  A  clock  regulated  to  keep 
regular  tinjc,  sidereal,  not  mcnn.  Sidereal  time  is 
reckoned  by  .sidereal  days  of  23  A.  56  «i.  is.  mean  .solar 
time,  which  are  measured  by  the  interval  between 
two  successive  passages  of  any  lixed  star  over  the 
sanu'  nicridian,  and  are  divided  into  24  .sidereal  hours. 

Side-re-flect'or.  (Vjitics.)  A  highly  polLshed 
concave  speculum  placed  at  the  side  of  an  object,  to 
direct  an  illuminating  iiencil  of  rays  upon  it. 

Side-rib.  (Fire-arms.)  The  rod  at  the  side  of 
a  carbine  to  whicdi  the  sling  is  fastened. 

Side-rods.  (SIram-enyine.)  Hods  connecting  the 
cross-head  above  the  piston-rod  with  the  side-levers 
of  that  form  of  marine  steam-engine. 

Sid'er-o-graph.  (Fine  Arts.)  An  engraving  on 
steel.  Spi'citically,  the  Perkins  method.  See  Bank- 
note Eni;i;avinc:.  page  22S  ;  TliANsFER-l'UE.ss. 

Sid'er-o-scope.  An  instrument  for  detecting 
niintite  degrees  of  magnetism  by  a  delicate  combi- 
nation of  magnetic  needles.  Invented  by  Lebaillif, 
ami  described  by  Brewster  in  his  "Treatise  on  Mag- 
netism." 

Side-round.  (Joinery.)  A  joiner's  plane  for 
making  half-round  moldings.  They  work  in  pairs, 
right  and  left. 

Side-sad'dle.  (Saddlery.)  A  lady's  saddle  in 
which  the  feet  are  both  presented  on  one  side.  The 
right  knee  is  placed  between  the  two  horns,  which 
arc  respectively  called  the  large  and  the  stiiall  horn. 

XJscd  by  the  Saxons  in  England ;  also  in  France,  1227.  It 
was  not  very  common,  however.  Riding  like  a  man  and  on  a, 
pillion  behind  a  man  were  the  more  usual  practices  tilt  the 
heventeenth  century  ;  and  even  after  that  in  plates  where  the 
roads  were  too  bad  for  wheeled  vehicles, 

■     The  women  in  some  parts  of  Europe  still  retain  what  we  deem 
the  masculine  mode  of  riding 

The  English  ladies  rode  astride  like  men  till  the  time  of 
Richard  11.,  when  his  Qneeu, 

Anne  of  Bohemia,  introduced  Ficr.  fOi'O 

side-.saddlcs  (about  IWI)  Side- 
saildles  had  been  occasionally 
used  in  some  of  the  continent- 
al European  countries  for  sev- 
eral centuries.     What  time  the 

change  was  made  does  not  seem    »RK'  ^      ,^ 

to  be  known,  but  until  1.540  la- 
dies appear  always  to  have  rid- 
den on  the  offside,  whether  ou    iti^ 
the  .'■ide-saddle  or  pillion. 

i      The    side-saddle    of    Queen   Queen  Etizat/elh's  Stde-Stitldle, 
Elizabeth  is  still   pre.servcd  at 
Horeham  Hall,  Es-^ex,  England.     The  pommel  is  of  vfrought- 

1  metal,  and  has  been  gilt.    The  seat  is  a  velvet  cushion. 

"  I  did  borrow  a  very  fine  side-saddle  tor  mv  wife  "  —  PepTS, 
1681. 

I      Side-screv»'.    1.  (Joinery.)   A  screw  at  the  front 
edge  of  a  work-bench,  for  holding  the  work. 

2.   (Fire-arms.)     One  of  the  screws  by  which  the 
1  lockplate  is  seenred  to  the  stock.    They  pa.ss  through 
I  the  stock,  and  are  held  by  the  side-screw  plate  or  by 
side-screw  washers. 

Side-snipe,  (.foinery.)  A  molding-plane  made 
like  a  snipe's  month  and  cutting  on  the  side. 

Side-space.  (Uaihvay.)  The  distance  outside 
I  of  each  line  of  rails. 

Side-stick.     (/'/•i'H//H_f/.)  ■  A  tapering  stick  or  bar 

at  the  side  of  a  form  in  a  eha.se.     The  matter  is 

locked  up  liy  driving  (juoins  between  the  stick  and 

the  chase. 

I      Side-Strap.     (Saddlery.)    A  strap  pas.siug  for- 


SIDE-TACKLE. 
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ward   from  the  breeching-rings,  to  unite  with  the 
tug  at  thL?  back-liixiul. 

Side-tack'le.  {Gunnery.)  A  purchase  hooking 
in  to  an  i-ye-liolt  on  a  naval  gun-carriage  and  an  eye- 
bolt  in  ihe  ship's  side,  and  serving  to  train  the  gun 
to  point  forward  or  abaft  the  beam,  and  to  run  it 
out  of  the  port.  Each  carriage  has  a  side-tackle  on 
each  side. 

Side-tool.  (Wood-turning.)  a.  Hujht-side tool, 
cutting  on  the  side  and  end.  So  beveled  as  to  cut 
from  the  right  hand  to  the  left. 

b,  left-side  tool,  the  reverse  of  the  former. 

c  d,  for  cutting  insides  of  cylinders  ;  sharp  on  the 
edge. 

Fig.  5070.  Fig-  5071. 


1    11   «  > 
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fir  ill/ 

Side-Tools 
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Side-tree.  {Sliipicriohdnfj.)  One  of  the  prin- 
cijial  or  lower  main  pieces  of  a  made  mast. 

Side'^walk.  A  foot-pavement.  A  raised  walk 
for  pedestrians  at  the  side  of  a  road  or  street. 

Side-Twinch.  A  hoisting  device  which  may  be 
secured  to  the  side  of  a  wall  or  a  beam,  for  hoisting 
light  weights.  The  motive  apparatus  is  a  ciank 
whose  shaft  carries  a  ]iiiaon  that  meshes  into  an 
interior  gear,  to  which  the  rope-carrying  drum  is 
attacheil. 

Sid'ing.     1.   {Carpctttry.) 


^C^^ 


The  boarding  of  the 
sides  of  a  frame  Iniild- 
Fig.  5072.  ing  :  it  may  be  formed 

of  boards  nailed  on  Hat 
with  a  plain  butt-joint 
or  t o n g u e  d  a n  il 
grooved,  the  junction 
being  covered  with  a 
cleat  or  strip  {a  b. 
Fig.  ,"i072)  ;  the  boards 
may  he  sawed  bevel- 
ing, and  tongued  and 
grooved  ((■),  or  plain 
weather-boarding  {d) 
may  be  employed. 

2.  (Shi iihuil  ding.) 
That  part  of  the  oper- 
ation of  formiiuj  or 
Iriiaming  ship's  tim- 
bers, etc.,  which  con- 
Siding.  sists   in   giving   them 

their  correct  breadths. 
It  is  one  part  of  the  operation  of  Fokmino  (which 
see). 

3.  (Railway  Engineering.)  A  short  line  rf  addi- 
tional tniek  laid  alongside  of  a  railway,  and  con- 
nected therewith  by  switches.  It  is  for  a  train  to 
lie  by  while  another  is  passing  on  the  main  line.  A 
tuni-<iit/.  xhiint,  or  passing-]ilace. 

Sid'ing-nia-cliine'.    A  machine  for  sawing  tim- 
bers, or  re-sawing  boards  into  thin  stuff  for  weather- 
boarding.     See  He-sawiso  JI.\chin'e. 
Siege.     1.   The  floor  of  a  glass-furnace. 
2.    .\  workman's  table  or  bench. 
Siege-guD.     (Ord/ianer.)     A  cannon  sufficiently 
light  to  be  conveniently  transported,  and  throwing 
projectiles  adapted  for  breeching  walls  in  sieges.      It 
is  mounted  on  a  siege-carriage,  and  forms  part  of  the 
train  of  an  army.     The  calibers  employed  in  the 


United  States  service  are  the  IS  and  24  pdr.  smooth- 
bores and  the  4Vinch  rifled.  A  short  S-incli  how- 
itzer is  also  used  lor  siege  purposes.      See  C.\XN'OX. 

Siege-guM  Car'riage.  (Urdmitiec.)  Siege-gnn 
carriages  dilfcr  from  th.se  of  ordinary  Ueld-jiieces  in 
being  stronger  and  heavier,  and  in  being  destitute  of 
the  rings  and  hooks  for  cairying  the  implements. 
The  liinber  has  no  amnumition -chest,  the  ammuni- 
tion and  implements  being  transported  in  wagons 
accompanying  the  train. 

Three  sizes  of  siege-pun  carriages  are  used  in  the  United  States 
service  :  one  for  tlie  4}  ritied  gun,  mo.lel  of  1S61  ;  one  fur  the 
18-pdr.  sinootli-bore  gun,  which  also  answers  for  the  SO-pdr. ; 
ami  one  for  the  24-pdr.  Some  peculiarities  of  construction  and 
it.s  mode  of  adaptation  for  trant|.ortatioa  and  service  are  de- 
scribed under  Gcn-cabrl^ge  ^whicli  see) 

Siege-train.  (Ordnance.)  The  artillery,  with 
its  carriages  and  equipments,  which  is  carried  with 
an  army  for  the  purpose  ol'  attacking  fortitied  places. 

The  guns  are  of  sufficient  caliber  for  breaching  walls,  but  not 
too  heav^'  for  convenient  traTjspoi-tittion  in  the  field.  IS-ponnd- 
er  and  24-puuuder  smooth-bore  gun.-.,  S-incli  howitzers,  light 
8-iuch  and  lO-iuch  mortars,  and,  in  the  United  States  service,  a 
rifled  gun  of  4.^  inches  caliber  are  employed.  The  gun-carriages 
are  similar  iu  general  lonstruction  to  those  u^ed  for  light  artil- 
lery, and  are  unaccompanied  by  cai.^sons  A  peculiarly  con- 
structed wagon  is  employed  for  transporting  the  mortars.  The 
amniuuitiou  and  other  sujfplie.s  are  carried  in  ordinary  wagons, 
all  of  which  are  included  iu  the  general  term  siege-lrain. 

Sieve.  1.  A  frame  of  wood  or  metal,  having  a 
meshed  bottom,  used  for  separating  particles  of  dif- 
ferent degrees  of  fineness. 

The  sifter,  stniiucr,  riddle,  colander,  are  all  forms 
of  siives,  and  have  special  applications  rather  than 
diH'erent  functions. 

The  ancient  Egyptian  sieves  were  made  of  string,  papyrus,  or 
rushes,  according  to  quality  ;  and  some  were  made  of  perforated 
metallic  plates,  a^  shown  in  a  group  where  the  public  pounders 
are  at  work  reducing  to  powder  the  materials  brought  to  them. 
See  MoRHR,  Fig.  3i20 

"The  Gauls  were  the  first  to  employ  flour  bolts  made  of 
horse-hair ;  the  people  of  Spain  made  their  sieves  and  meal- 
dres-sers  of  flax  "'  —  ^•LI^v. 

Sieves  are  of  horse-hair,  gauze,  wire,  .silk  (for  pottery,  porce- 
lain, and  flour),  perforated  parchment  (for  gunpowder),  cloth, 
wooden  slats,  etc.    See  also  Sifter. 

2.  (Founding.)     The   hand-sieve   is   especially  a 

molder's  tool,  in  the  use  of  which  he  becomes  very 
expert.  Brass-wire  cloth  of  various  degrees  of  tine- 
ness  straine*!  in  circular  hoops,  three  or  four  inches 
deep,  is  generally  used. 

3.  A  kind  of  coarse  basket. 

4.  (Calico-printing.)  A  cloth  extending  over  the 
vat  which  contains  the  color. 

Sieve-cloth  Loom.  (Ifeaving.)  A  form  of 
loom  for  weaving  the  line  goods  known  as  bolting- 
cloth. 

Sift'er.  An  implement  with  meshes,  fine  or 
coarse,  according  to  circumstances,  for  separating 
materials  according  to  size. 

Sifters  are  used  for  sifting  ashes  from  cinders  ; 
flour  from  lumps,  etc.;  sand  from  gravel  ;  dust  or 
smaller  seeds  from  grain  ;  and  for  various  other  juir- 
poses. 

Fig.  5073 
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Fig.  6074. 


SculUc  Ash-St/Ur 
with  a  flour-sifter  iu  the  rear  part. 


Fig.  5073  is  a  recipro- 
catiii>c  >ittur  tor  iu^hes  ;  it 
is  tiiuveii  tu  jiiiii  ti'u  on 
slide:i  in  u  box  wuich 
cuiiducs  the  iiu>t. 

t'ig  6U74  sli  o  W8  a 
hinged  tiii'cer  iu  u  coal- 
scuttle. 

Fig-  5075  is  a  rotary 
ash  ;-ifler. 

Fig  389,  page  169, 
shuwj  an  a^h-^iiter  iu  a 
barrel. 

Fig.  390,  page  169, 
shows  an  a^h-.^iUer  in  a 
deep  stone  hearth. 

Fig  3.iS,  page  IGD,  Lsa 
rotary  drum-sifter  with 
a  discharging  trap. 

Fig.    5076  U   a  ecoop 


Hoiary  Ajii'HiJler. 

;.  5077  is  a  flour-sifter  with  a  reciprocating  scraper  and  a 
foraiiiinou.-^   concave, 
Fig  5076.  Fig- 5078  is  a  sand- 

sifter,  having  a  .teries 
of  .-iievcs  arranged 
L  with  meehan'sni  for 
imparting  to  it  a 
rocking  mot  iun.  The 
sand  is  raised  by  the 
cup^  of  an  elevator 
and  discharj;ed  iuto 
F.Pitr-Si/ier.  the  upper  sieve. 

Sift'ing-ma-chiae'.    See  Sifter;  A.sii-sifteu  ; 

COAL-r.KKAKKU. 

Sight.      1.     (Ordnance.)     A   piece   of  nriftal   at- 
tached or  applied  to  a  lire-arm,  and  by  wliicli  tlie 

Fig.  5077. 


The  United  States  S3rviee  rifle  has 
a  nofch  i'i>r  lUO  yards,  and  two  leaves 
for  yuO  and  50U  yards  icspectively. 

l''ig.  5U7y  bliowii  a  biyht  tor  service 
tire-ainis. 

2.  Suine  surveying  and  other  in- 
strunient.s  of  precision  have  plain- 
sights,  usually  consisting  of  a  vertical 


Sand-Si/ling  Machine. 


piece  with  an  opening  divided  by  a  spider's  thread, 
hair,  or  fine  wire. 

3.  (0/ a  Drawinff.)  The  part  within  the  border 
or  niari^dn  lines.  The  fiice  of  the  sheet  consists  of 
tlie  st'uht  and  margin^  the  latter  being  the  part  out- 
side of  the  border  lines. 

Sight'en-ing.  (Calico-printing.)  A  fugitive 
color  aildcd  to  a  pa.ste  to  enalile  the  printer  to  judge 
of  the  iieili'ctness  of  the  work. 

Sig'nal.  A  means  of  connnunication  by  audible 
or  vi;>il)!e  signs  between  two  distant  points  according 
to  a  preconcerted  system. 

The  means  of  signaling  are  numerous.  Among 
them  may  be  cited  :  — 


BjiIIs. 

Bells. 

Bonfires. 

Electric  sounders. 

Flags. 

Guns. 

lleliostats. 


Iloms. 

Lanterns. 

Lights. 

Rocket  e. 

Semaphores. 

Torpedoes. 

Whistles. 


Si/ler. 


firm  is  pointed  at  the  object.  Small-arms  have 
brfcch  anil  front  sights,  the  former  usually  notched 
and  the  latter  poiuted.  See  Bkeech-sigiit  ;  Lkaf- 
Bir.iiT  ;  FlioNT-sioiiT. 

Slights  for  cannon  include  the  breech-sif^ht,  front- 
sight,  rimhnse-sight,  and  rF.xnrLUM-HAussE  (which 
see).  See  B.\(;K.sK;irr  ;  Mltzzlk-sigut  ;  BUEECU- 
sioiiT  ;  Telescopic  Sight,  etc. 


Flags  are  very  generally  employed  for  signaling,  being  erjually 
well  adapted  for  land  or  sea  j^ervice.  In  the  farmer  ca-^e  the 
various  combinations  are  mside  by  waving  the  flag  to  the  right 
or  left,  or  by  holding  it  in  a  particular  position.  Nautical  sig- 
naisjire  formed  by  theditferentarrnngenicntsnnd combinations 
of  several  flags  and  pennants  of  dilTerput  colors  ;  each  of  the?e 
indicates  a  number,  corresponding  to  n  phraee  or  sentence, 
which  is  entei-ed  in  a  book.  Every  naval  vcph'I  is  furnished 
i  with  one  of  the^'e  books,  by  reference  to  which  the  number  and 
significntion  of  any  combination  di.^played  by  another  naval  ves- 
sel of  the  .<!nme  nation  may  be  at  onci-  uniler.=tood.  The  par- 
ticular syptrm  used  is  termed  a  cofle.  That  of  the  British  navy 
is  capable  of  expressinir  nbont  14.000  word-«  and  phmpe.''.  Codes 
of  more  limited  cap:ibility  are  employed  in  the  merchant  service. 

Fins/iiitii-sisnn's  are  made  by  intermittent  flushes  of  lime 
light,  of  shorter  or  longer  duration,  po  astospell  outa  message. 

Baihvny-.«ignals  are  made  for  manv  purposes,  u.'Jually  to  check 
speed  or  stop  ;  but  some  sicnals  indicate  that  the  wa'v  is  clear 
(.see  Uvaww-SGNAt.).  Fig.  5080  i«  a  sisrnal  to  be  placed  on 
curves,  tunn^s,  or  sidings.  An  adjuf^table  hook  on  the  cab  of 
the  locomotive  strikes  a  trigger  on  a  wayside  post  and  sets  a 
signal  in  advance. 

Reconnoissances  by  signal-partie.s  bnve  been  made  by  means 
of  balloons  on  several  occasions,  the  balloon  in  each  case  being 
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Fi".  oaso. 


Railtoatf- Signal. 

what  is  called  raptive,  that  is,  being  held  by  a  roiw  to  limit  the  ; 
aeceosiou  aod  prevent  it^  e>cape. 

The  first  occaiiioa  was  at  the  battle  of  Fleurus.  in  17H4,  when 
the  French  u^ed  it  to  ac^certain  the  position  and  evolntious  of 
the  Ausirians.  It  was  fired  at  by  the  Auistriaos,  but  allowed  to 
ascend  out  of  range. 

A  captive  balloon  was  agaia  made  use  of  by  the  French  at 
Solferino,  1S59. 

A  third  use  of  balloons  in  this  species  of  service  was  with  the 
Army  of  the  I'otomav  in  the  Peninsular  eauipaign,  aud  perhaps 
in  other  fields  of  action. 

The  search  for  the  lamented  Sir  Jolin  Franklin  gave  ri<*  to 
many  ingenious  schemes  forsiguaUng  the  party  and  giving  them 
notice  of  .*uccor. 

Mr.  Wallace's  plan  was  to  make  a  survey  with  the  assistance 
of  a  captive  balloon,  affording  a  means  of  distributing  notices 
which  might  reach  the  party. 

The  plan  understood  to  have  been  adopted  was  that  of  Mr. 
Shepherd  Balloons  were  intiatcl  and  set  free,  having  printed 
packets  of  paper  or  oil-silk,  which  were  distributed  occasionally 
as  the  balloon  traversed  across  the  country.  The  papers  con- 
tained direi'tious,  stilting  the  latitude  and  longitude  of  the  ex- 
ploring ships,  the  dire^'tion  in  which  they  wer*-  proi-oeiUug.  and 
the  localities  at  which  provisions  h;id  been  left.  These  p:ii)ers 
were  attached  at  intervals  to  a  long  slow-mati-h  made  of  rope, 
dipped  in  niter,  and  the  match,  luiriiing  gradually  away,  re- 
leased the  notices  cousecutively,  and  thus  distributed  them  over 
a  wide  expanse  of  country. 

Mr.  Darby  constructed  signals  attached  by  a  string  to  a  hol- 
low fu.'^.  Nvliich  released  thv  peiarU  signal,  whose  contact  with 
the  grouQiI  caused  an  explosiou  equal  to  that  of  a  t>-pounder 
cannon,  and  released  hundreds  of  little  packet-*  of  printed  no- 
tices wrtpped  in  tin-foil.  The  petai*d  called  attention  to  the 
spot,  and  the  bright  little  packages  would  be  easily  ob.served, 
and  would  be  attractive  to  the  natives  by  whom  they  might  be 
dl-covered. 

Mr.  Darby  had  also  a  hi  11- distributor  attached  to  his  to  de- 
liver notices.  A  third  ofliis  devices  was  a  hollow  shell  contiiin- 
ing  the  infonnatiou  to  be  diss<>nunated,and  a  vertical  stiilf  with 
a  flag.  The  tripod  b;ise  was  so  arranged  as  to  stand  erect  on 
land  or  water.  Our  informant  states  that  each  of  Mr.  Darby's 
plans  was  tried  and  worke«l  successfully.  See  lists  under 
Al.\R)Is:  Electrical  AppLiANrcs:  Tclegbaph.  Sec  also  Si- 
ren; SuiAPaoRE:  Railway-signals;  Fiac-ALAaH  TELtGR.\PU. 


Fig.  5081. 


Stfnniboat- Signal  Affxiraius. 
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Sig'nal-ap'pa-ra'tus.  A  device  to  op- 
erate or  traiisuiit  a  signul.  it  may  be 
nieehaiuuiil  or  eleothL'al.  Sigual-apparatus 
of  various  kiuils  are  cited  uudev  different 
lieads. 

Fig.  5081  is  a  steamboat-signal  apparatus.  The 
movement  of  a  lever  by  the  pilot  actuates  an  indicator 
traversing  the  face  of  a  marked  dial  coincidently 
with  the  sounding  of  a  1*11-  The  levers  projecting 
through  a  plate  having  slots  esttruding  in  diSerent 
direitions  are  caused,  by  means  of  wires,  to  move  a 
lever  connected  to  the  shaft  of  the  index  by  cord  at- 
tached at  different  points  on  its  periphery  ;  thus,  a 
greater  Or  less  extent  of  movement  on  the  levers  will 
move  the  index  through  a  proportionate  arc. 

Sig'nal-box.     A  street   bo.K   having  a 
signaling  apparatus  counected  by  wires  witli 
a  central  apparatus  lor  ringing  alanns  of 
tire.     See  Fikf,-.\.lakm  TF.LKtiUAPU,  page  849. 

Signal-lamp.  1.  A  lamp  with  white*  red,  and 
blue  panes  or  buirs-eyesj  i'or  signaling  trains.     See 

KaILWAV  SIGNAL. 

The  signal  lamp  of  the  English  railway -service  has  a  bull's- 
eve  in  front  and  a  recess  between  it  and  the  burner,  for  drop- 
p'iuginany  particular  colored  glass,  according  to  the  light  which 
is  to  be  shown.  The  colored  glasses  are  contained  in  a  pocket, 
and  a  red,  green,  or  blue  glass  can  be  placed  in  position  by  the 
engineer  or  sigual-man  as  may  be  required. 

2.  Malice  signal-lam jts  or  lanterns  are  displayed 
at  night  on  board  a  ship,  for  the  purpose  of  indicat- 
ing her  po.sition  to  other  ves.sels  and  preventing  col- 
!ir,ious.  Thu  United  States  Naval  Kcgulations  pro- 
vide that  a  bright  white  light,  sufficiently  brilliant 
to  l>e  visible  at  least  five  miles,  and  showing  over  an 
arc  of  ten  points  on  each  bow,  shall  \m  carried  at  the 
foremast-head. 

On  the  starboard  side  a  green  light, and  on  the  port  side  a  red 
light,  each  to  be  visible  at  least  two  miles,  and  showing  over  an 
arc  of  ten  points,  from  straight  ahead  to  two  points  abaft  the 
beam,  are  to  be  carried. 

Sig'nal-light. 

A  form  of  signal-light  to  be  thrown  into  the  water  to  direct 
attention  of  a  man  overboard,  and  of 
rescuing  boats,  consists  of  a  tin  cylinder  Fig.  5082. 

with  conical  top,  and  a  float  by  which 
it  is  sustained  vertically  in  the  water. 
The  case  Ls  charged  with  phosphide  of 
calcium,  secured  air-tight  therein-  For 
use,  the  top  of  the  cylinder  is  cut  off 
and  the  bottom  end  of  the  tube  opened, 
so  that  watcrcan  enter,  and  evolve  gas 
from  the  compound,  which  inflames  as 
soon  as  it  comes  in  contact  with  the  air. 
In  Fig.  5(t83.  A  Bare  side  and  end  ele- 
vations of  Cooke's  apparatus  for  display- 
ing the  electric  light  from  the  clock- 
tower  of  the  Parliament  Uouses  at 
Westminster. 

t  t'  are  two  screws  which  receive  the 
terminals  of  the  battery-wires,  from 
whence  the  pa«itive  and  negative  cur- 
rents are  conducted  respeitively  to  the 
bingesAA' of  thestand,  and  thence  to  the 
studs  I  /',  which  transmit  it  to  the  car- 
bon points  in  the  regulators  1 1'  \  these  Signal- Light. 
are  fixed  upon  a  board  r,  which  slides 

upon  the  table  />,  and  each  carries  two  copper  strips,  which 
make  connection  with  the  studs  i  i' ,  when  cither  lamp  is  in 
proper  pasition  :  when  the  carbon  points  of  one  lamp  are 
near  consumed,  as  /  for  example,  it  may  be  pushed  over,  so 
that  r  occupies  its  place,  the  interruption  of  light  being  only 
instantaneous:  fresh  points  are  then  placed  in  /,  which  in  its 
turn  repUices  T,  the  light  being  ihus  rendered  practically  con- 
tinuous for  as  long  a  time  as  necessary. 

By  means  of  the  elevating-screw/and  hand-wheel  «  having 
a  worm  gcarint:  with  teeth  around  the  periphery  of  the  table  r, 
the  light,  transmitted  through  a  Fresnel  lens  m,  may  be 
thrown  in  any  desired  direction,  either  in  attitude  or  azimuth. 

Sig'nal-post.  A  stati'  for  displaying  ii;igs  jor 
signal--. int'-rns. 

Sig'nal-iock'et.  Signal-rockets  are  composed 
of  a  c/fsc,  charged  with  com]>osition  ;  a  pof  filled 
with  sfarSy  gold-rotn,  or  srrpfiits^  and  a  stick. 
They  are  named  from  the  interior  diameter  of  the 
caae,  a:i  |-inch,  l-iuch,  or  1^-iuoh  rockets. 


SIGNAL-ROCKET. 


2178 


SILHOUETTE  INSTUUMENT. 


Signal- Light. 


The  case  is  formeil  of  stout  paper,  which  is  cut  into  rectangles 
in  width  equal  to  the  length  of  the  case  :  these  are  rolleJ  over 
a  wooden  former  whicli  is  of  the  same  tliaiueter  as  that  of  the 
interior  of  the  rocket,  the  paper  is  ptisted  after  tlie  first  turn, 
and  is  drawn  around  the  roller,  keeping  it  perfectly  taut  as 
each  turn  is  taken.  This  is  done  on  a  Hat  tahle,  and  successive 
sheets  of  p;iper  are  added  until  the  required  thickness  is  at- 
tained. It  is  t!icn  choked  near  one  end  by  means  of  a  stout 
cord  wound  once  around  it  and  drawn  t-iut  by  means  of  a 
treadle,  after  which  the  choke  is  secured  hy  si^venil  turns  of 
twine,  leaving  an  aperture  large  enough  for  the  insertion  of 
the  spindle  in  driving  ;  the  case  is  now  dried  in  the  shade. 

When  dry,  the  composition  may  be  driven  into  the  case.    For 
this  purpo:^e  the  choke  end  is  cut  off  square  to  such  a  length 
that   when   the  case   is  inserted    in   the    mold,  the 
Fig.  5084.  choke  shall  fit  closely  over  the  nipple  of  the  spin- 
dle, the  end  of  the  case  resting  on  its  ba.-^e  ;  being 
placed  on  the  spindle,  the  case  is  driven  firmly  down, 
,.      and   the  j/uild  placed  over  the  case.     The  mold  is  a 
,1  metallic  tube,  bound  with  rings  ;  or  a  block  having  a 
circular  hole,  into  whicli  the  case  fits,  may  be  xised 
for  boldinsr  the  case  while  driving.    Fordriving,  three 
or  more  //rifts  are  used  ;  these  are  of  the  same  diame- 
ter as  the  rocket,  but  of  different  lengths,  and  all  ex- 
cept the  shortest  are  reces.sed  to  receive  the  spindle. 

A  lailleful  of  composition  is  poured  into  the  case 
and  driven  down  b,v  25  or  30  blows  of  a  wooden  mallet 
on  the  head  of  the  drift,  which  is  then  withdrawn, 
and  another  ladleful  of  composition  poured  in,  which 

a,  JlfoW,  is  similairly  trejited  :  the  operation  is  proceeded  with 
or  Block,  in  this  way,  using  the  longest  lioUow  drift  fii-st,  and 

b,  Spin-  afterward  the  shorter  ones  succe.ssively  until  the  top 
li/e.      of  the  spindle  is  reached.     The  case  is  then  driven 

c,  Drift,  oneilimieter  in  hight  with  the  solid  drift,  the  com- 

d,  Case,  position  covered  with  a  paper  wad  cut  to  fit  the  case, 

over  which  is  driven  a  wad  of  clay  about  ^  of  a  diame- 
ter in  hight. 

Cases  may  be  driven  without  a  mold,  being  fii-miy  fastened 
in  an  upright  position. 

The  rocket  is  primed  by  a  piece  of  quick-match,  inserted  in 
the  choke-hole  and  coiled  away  at  the  bottom  of  the  composi- 
tion.    A  cap  of  strong  paper  is  then  pasted  over  this  end. 

Tlie />o(  is  a  cylinder  of  rocket-p^per.  whieli  is  slipped  over 
the  case  at  the  clay-wad  end,  projecting  about  1^  diameters 
beyond  the  end  of  the  case;  it  contains  the  ornaments  and  a 
bursting  charge  of  powder,  and  is  pa-^^ted  on  to  the  case. 

The  cone  is  made  by  a  semicircular  piece  of  thick  paper 
wrapped  around  a  conical  wooden  former  and  pasted  This  is 
secured  over  the  oml  of  the  pot  by  a  similar  cone  of  thin  pji|>er. 
one  inch  longer,  whose  bottom  is  cut  into  Klips  and  pasted  to 
the  pot. 

The  stick  tapers  gradually,  being  of  6  to  .8  of  an  inch  at  the 
large,  and  .35  to  .5  of  an  inch  square  at  the  small  end.  The 
large  end  is  that  attached  to  tlie  rocket,  and  is  tied  on  by 
means  of  twine  or  iron  wire.  Its  length  is  such  that,  when 
attached,  the  rocket  should  balance  at  from  about  1  to  li  inches 
iu  rear  of  the  case. 

These  dimen.''ions  apply  for  ij  to  1'  inch  rockets  :  for  larger 
or  smaller  ones,  they  will  be  nearly  in  similar  proportion  to  the 
size 

Marcus  Grn-eus.  who  wrote  about  the  close  of  the  eighth  cen- 
tury, gives  the  following  directions:  pulverize  in  a  marble  mor- 


tom  of 


tar  1  pound  sulphur,  2  charcoal,  and  6  of  salter. ; 
ram  some  of  mis  powder  tightly  in  a  long  narrow 
tube  closed  at  one  end,  tueu  set  on  fire,  and  the 
tube  wid  tly  through  the  nir. 

This  is  a  veritable  rocket 

Rockets  from  3  to  4  inches  in  diameter  ascend 
from  1,0011  to  1,200  yards  in  from  7  to  10  >econd8, 
and  are  visible  35  to  40  miles.  Rotkcts  of  1  or 
*1  inches  diameter  only  ascend  to  from  450  to  000 
yards. 

Sig'nal-to-w'er.  An  elevated  .'strnc- 
tiuv,  a.s  :i  Ix-acoii,  IVoni  which  to  di.sphiy 
a  .^riiiaiiliuru  or  other  si<j;tial. 

Sig'iia-ture.  A  Uistinguishinp;  letter 
or  miuibi'r  at  the  bottom  of  the  lirst  jiage 
of  each  sheet  of  a  book,  to  indicate  its 
order  to  the  folder  and  binder. 

Signatures  are  sometimes  inserted  at 
tlie  bottoni.s  of  other  pages,  as  the  third, 
lifth,  and  seventh,  in  octavo,  the  lliird 
in  quarto,  and  so  on  of  the  other  styles. 

The  signature  of  the  lirst  sheet  of  mat- 
ter is  B,  A  being  reserved  for  the  title- 
page,  index,  contents,  etc.;  the  next 
would  be  <',  antl  so  on.  Tiie  old  Itomau 
alphabet,  which  is  destitute  of  J  v  \v,  is 
adoi)ted,  so  that  the  twenty-fourth  slnM-t 
"will  be  A  A  or  2  A,  according  to  the  cus- 
the  otliee. 

In  the  United  States,  numbers  are  very  generally  employed 
to  indiiate  the  signature 

About  1409  -  70,  alphabetical  tables  of  the  first  words  of  each 
chapter  were  introduced,  as  a  guide  tii  tlie  binder,  t'atth-words 
(now  generally  abolished)  were  first  used  at  Venice  by  Vindeline 
de  Spire. 

1  he  name  and  residence  of  the  inventor  of  signatures  are 
doubtful;  it  appears  they  were  inserted  into  an  edition  of 
"Terence,"  printed  at  Milan  in  1470,  by  Anthony  Zorat.  And 
an  edition  of  "  Ualdi  Leetura  super  Codic,"  etc..  was  printed  at 
Venice  by  John  de  C'olonia  and  Jo,  Manthcn  de  Ghcrretzeuj, 
anno  1474  :  it  is  in  folio,  and  the  signatni-es  are  not  introduced 
till  the  middle  of  the  book,  and  then  continued  througlnuit. 
Abb  Reve  ascribed  the  discovery  to  John  Koelhof,  nt  r»>lt>gne, 
in  1472.  They  were  used  at  Paris  in  1470,  and  by  Caxton  in 
1480. 

Si-le'si-a.    (Fabric.)    A  linen  made  in  Germany. 

Si'lex.     See  Silica. 

Sil'hou-ette.  A  profile  or  outline  representation 
of  an  object  filled  in  with  black.  The  inner  parts 
are  sometimes  touched  up  with  lines  of  lighter  color, 
and  shadows  are  indicated  by  a  brightening  of  gum 
or  otlier  lustrous  medium. 

The  invention  has  been  ascribed  to  the  daughter  of  Dibu- 
tades,  a  potter  of  Corinth,  who  drew  the  outiiue  of  the  shadow 
of  her  lover's  face  cast  by  a  lamp  upon  the  wall,  about  770  n.c. 
Her  father,  the  legend  relates,  cut  away  the  plaster  within  tlie 
outline  of  the  profile,  took  an  impression  in  clay,  and  Imkid  it 
in  his  oven  ;  this,  it  is  said,  was  still  preserved  at  Corinth  when 
that  city  was  siicked  by  Mummius,  b  c.  146.  Numerous  and 
fine  specimens  arc  to  be  found  on  ancient  Etruscan  vases. 

The  fir^t  noti<  e  of  the  modern  practice  of  tlie  art  wa.-  in  regard 
to  portraits  made  by  Elizabeth  Py  berg,  who  cut  the  profiles 
of  AVilliam  and  Mary  out  of  black  paper,  1099.  The  name  sil- 
houette was  given  theni,  about  1757,  in  dcri.-ion  of  the  French 
Minister  of  Finance,  Ltienne  Silhouette,  he  having  vexed  the 
people  of  Paris  by  many  salutary  and  some  rather  trilling  re- 
forms;  the  wits,  tiierefore,  dubbed  any  very  cheap  article  a 
silhouette.  * 

It  is  frequently  made  by  the  eye,  the  artist  having  paper  in 
one  hand  and  scissors  in  the  other,  the  subject  standing  with 
profile  presented. 

The  portraits  may  bo  taken  without  the  exertion  of  artistic 
skill,  by  tracing  the  shadow  of  the  person  and  then  reducing 
the  portrait  to  the  required  size.  A  machine  for  this  purpose 
is  shown  in  the  adjacent  cut.  Ttie  tnicer  moves  upon  a  univer- 
sal joint  on  the  standard,  the  respective  ends  being  adjustable 
as  to  length,  so  a-s  to  suit  the  required  relative  proportion  be- 
tween the  large  view  and  the  miniature  copy.  In  using,  one 
end  of  the  tracer  is  caused  to  follow  the  line  of  the  profile,  while 
the  other  marks  upon  the  paper  which  is  presented  in  a  frame. 
The  paper  is  then  removed  and  the  portrait  cut  out  by  the 
scissors. 

Sil'hou-ette  In'stru-ment.  An  instrument 
for  tracing  jirotiles.  The  end  a  of  the  rod  being 
furnished   with  a   lead-pencil   and    resting  against 
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Fig.  5085. 


Li.^Lruinent. 


thesliL-etof  paitci',  a  ptTson 
sits  in  positiuii  that  the 
-^  end  h  of  the  rud  may  be 
made  to  follow  the  iiroHIe 
of  the  iwitures  and  iiead, 
the  diiiiiuution  in  tlie  .size 
of  the  drawing  being  de- 
pendent upon  the  relative 
*li.stances  of  the  subject  and  the  jiapL-r  from  the  axis 
of  oseiUation  of  tlie  rod.  Sc-e  TitAclNu-MACillNli ; 
Ex(;UAViNG-MACHlNE  ;  Pan'togkath. 

Sil'i-ca.  An  oxide  of  silicon,  having  the  formula 
Si^O^.  It  occurs  nearly  pure  in  <piartz  rock,  chal- 
C'dony,  (lint,  and  in  various  other  more  or  less  im- 
pure fc>rms  constitutes  an  important  part  of  the 
earth's  crust. 

Its  economic  uses  are  various  and  important,  as 
in  the  form  of  sand,  for  making  mortar,  glass,  and 
artilicial  stone.  The  sandstones,  principally  com- 
posed of  silex,  are  largely  employed  in  building, 
and,  in  combination  with  alumina  and  other  min- 
erals; it  forms  granite  and  many  other  rocks  which 
are  universally  diffused  over  the  earth's  sur- 
face. 

Sil'i-con.  Ei|uivalent,  2L2  ;  symbol,  SI.  Next 
to  oxygi'u  it  is  stated  to  be  the  most  abundant  sub- 
stance in  nature.  A  brown,  non-conducting  sub- 
stance ;  the  base  of  silex  or  silica,  whose  formula  is 
Si,0,. 

Silk.  L  The  fine  glossy  thread  spun  by  the 
caterpillars  of  various  moths  of  the  genus  PhcUcuna. 
That  of  the  Pivihemt  bonibj/.r,  or  common  silk-worm, 
is  most  generally  known  and  used. 

TKe  earliest  notices  of  the  use  of  silk  are  to  be  fr>uii'l  in  Chi- 
nese annals,  ;i.s  we  mi^  it  expect :  these  pi-ople  hid  the  wnrni,  its 
protlact^,  anl  the  niej-ns  of  recorJin^-  If  we  assume  with  one 
of  the  mojerates  that  Hoang-to,  who  begin  the  culture  of  .cilk 
in  Cliiua,  live  I  in  17U3  B.  c,  he  w;is  conteniporiry  with  .Joseph, 
the  viceroy  of  E^vpt.  Tlie  wife  of  the  Emperor,  named  Si-ling- 
chi,  is  particulirly  credited  with  the  success  of  t'le  domestica- 
tion of  the  woriD  an  I  the  mole  of  av  tiling  its  product. 

The  pissage  in  Ezekiel  renierel  silk  is  believed  to  be  a  mis- 
nomer; probvbly  fine  tl.ixen  good's. 

Another  reference  to  silk  in  tlie  Bible  is  in  Revelations  xviii. 
12,  where  it  is  meationed  as  among  the  treasures  of  the  typical 
Baliylon. 

For  ages  aft^r  its  fir-t  importation  into  the  ^Ve^t  the  Greeks 
and  Romans  remained  i]^nor.iiit  of  tlie  manner  in  which  it  was 
produce  I  The  Greeks,  retui'ning  from  their  Persian,  conquests, 
323  B  c.,  brought  back  vvrouglit-silk. 

One  specimen  of  silk  has  been  found  in  the  Catacombs  of 
Egypt.  It  is  associated  with  some  bead  network  taken  from  a 
mummy  at  Sikkarah. 

The  serira  of  the  ancients,  from  whence  the  silk  was  derived, 
and  whence  its  European  name,  has  been  identified  probably 
with  the  modern  Khotau. 

Procopius  cills  it  Serinda,  which  terminal  denotes  the  Intlii 
whence  it  was  derived,  or  else  an  indication  of  the  alliance  of 
the  two  by  race,  position,  or  inter- commercial  relation. 

\.ll  the  ancient  and  modern  names  of  silk  are  derived  from 
the  Chinese  Se^  which  in  Corea  becomes  Sir;  in  Mandcbon, 
Sirsks ;  wa-s  in  Chaldee,  Arabic,  and  Syriac,  Seric;  in  Greek, 
Sericnn ;  in  Latin,  sfrir.nm  ;  in  Anglo  Saxon,  s^olc,  and  so  on. 

The  first  ancient  Western  author  who  mentions  it  distinctly 
is  Ari.stotle ;  in  his  time  it  is  believed  to  hive  been  imported  in 
skeins  from  Asia  and  woven  in  Cos.  The  references  to  it  ia 
later  authors  are  numerous.  Crassus  found  that  the  Parthian 
troops  had  silken  H;igs  attached  to  gilt  standards.  The  silken 
and  embroidered  robe-^  of  Cleopatra  are  celebrated  by  various 
authors, —  Lucan,  for  instance.  It  long  remained  an  expensive 
luxury:  Ileliogibalus,  it  is  said,  being  the  first  Roman  who 
had  a  complt*te  silken  garment ;  and  silk  was  worth  its  weight 
in  gold  in  the  time  of  Aureli  in.  At  the  end  of  the  third  cen- 
tury it  was  worked  with  a  warp  of  linen  or  wool,  and  became 
more  common. 

The  histor/  of  the  introduction  of  silk  culture  into  Europe  is 
thus  related  by  Procopius  ("  I)e  Bello  Gothico,"  IV.  17):  — 

"  About  this  time  [a.  d.  530|  two  monks  having  arrived  from 
India,  and  learned  th  it  Justinian  was  desirous  that  his  subjects 
should  no  longer  purchase  raw-.^ilk  fr'-in  the  Persians,  went  to 
him  and  oTen>d  to  e-^ntrive  means  by  which  the  Romnns  would 
no  longer  be  under  the  necessity  of  importing  this  artirle  from 
their  enemies  the  Per^-inns  or  any  other  nation.  They  s:tid  that 
they  had  long  resided  in  the  country  called  Serinda,  one  of  those 
inhabited  by  the  various  Indian  nations,  and  had  accurately 
informed  themselves  bow  raw-silk  might  be  produced  in  the 


I  country  of  the  Romans.     In  reply  to  the  repeated  and  minute 

!  inquiries  of  the  emperor,  they  st;ited  that  the  raw-^ilk  is  niade 

i  by  worms,  which  nature  instructs  and  continually  prompts  to 

this  labor;  but  that  to  bring  the  worms  aiive  to  Byzantium 

was  impos-sible  ;  that  the  breeding  of  tlieni  is  ipiite  easy  ;  that 

each  parent  iinimal  produces  numerous eg-^s,  wuicli  are  hatched 

by   the  heat  of  manure.     The  emperor  having   promised  the 

monks  a  hand-ome  reward  if  they  would  put  in  execution  what 

they  had  propo.sed,  they   returned  to   India  ami  brought  the 

eggs  to  Byzmtium,  where,  having  hatched  them  in  the  manner 

de-cribed,  they  fed  them  with  the  leaves  of  the  black  mulberry, 

'  and  thus  enabled  the  Romans  thenceforth  to  obtain  silk  in  their 

,  own  country." 

I  \Vest4.'rn  Europe  was  long  supplied  from  this  point.  The 
mauuf.icture  was  introduced  into  Spain  by  the  Saracens. 

In  7S0,  the  Emperor  Charlemagne  sent  Offa,  king  of  Mercia,  a 
present  of  two  silken  vests,  indicating  the  esteem  in  which  the 
material  wxs  then  held. 

In  1147,  Roger  II.  of  Sicily,  returning  from  Palestine,  plun- 
1  dered  Athens  and  Corinth,  seized  workmen  who  understood  the 
i  .silk  uialnufacture,  and  introduced  it  into  his  own  dominions. 
I  From  thence  it  slowly  spread  to  Italy  and  France.  Louis  XI., 
,  in  1480,  oiitaincd  Italian  workmen  and  established  the  manu- 
I  faeture  at  Tours,  aud  in  1521  Francis  I.  estabhshed  a  colony  of 
;  Milanese  at  Lyons. 

i  The  manufacture  wa.=  encouraged  in  England  by  James  I.  in 
emulation  of  liis  "  Brother  the  French  King,'"  as  he  styles  him. 
The  revocation  of  the  Edict  of  Nantes  by  Louis  XIV.,  in  1^85, 
drove  50,000  l^rotestants  from  France,  and  Diatcri.illy  aided  in 
spreading  the  manufacture  of  silk,  crystal  glass,  jewelry,  aud 
otlier  tine  goods,  in  which  that  nation  of  eineiites  and  artists  so 
highly  excelled. 

In  1717,  John  Lombe  obtained  by  stealth  from  Sardinia  a 
model  of  the  silk  throwiug-mill,and  set  up  silk-works  in  Derby, 
England.  Tbe  works  afterward  devolved  upon  his  brother 
William, and  then  reverted  to  a  cousin,  who  became  Sir  Thomas 
Lombe.  whose  name  is  also  creditably  associated  with  the  pur- 
suit of  the  enterprise. 

Silk  from  spiders  was  spun,  in  1710,  by  Bonn,  a  Frenchman, 
who  manufactured  with  this  material  both  stockings  and  gloves. 
He  estimated  12  house-spiders  =  1  .<ilk-worm. 

The  Arachnidre  h;ive  engaged  other  artists  not  belonging  to 
the  great  (  olhge  of  Laputa,  and  a  patent  of  the  United  States 
was  granted  to  iconic  officers  of  tbe  United  States  Army,  Janu- 
ary y,  1^66  They  iipjiear  to  have  found  in  South  Carolina 
some  spiders  of  wondrous  fibrous  fecundity,  and  patented  a 
machine  in  which  the  Arachnida?  are  secuied  upon  a  frame, 
their  spinnerets  being  so  presented  as  to  jicld  their  webs  to  be 
associated  and  wound  upon  a  spool.  The  legs  are  drawn  back 
out  of  the  way  of  interference  while  the  reeling  proceeds. 

2.  {Fabric.)  A  fabric  woven  from  silk.  There 
are  many  varieties,  different  in  the  iineness,  density, 
and  finish,  snch  as  — 

Shot-silk.  Tissue. 

Lutestring.  Gros. 

Satin.  Woire-antique. 

Satinet.  Ribbon,  etc. 

For  Specific  list  of  appliances  in  the  treatment  and 
mannfacture  of  silk  and  other  iil>er,  see  Cotton, 
Flax,  "Wcol,  Hemp.  Sii.k,  etc.,  Appliances. 

Silk-clean'iug  Knife.  An  implement  for  free- 
ing the  fiber  from  gnmmy 
impuritii's  and  other  dirt. 
It  is  drawn  over  or  between 
knife-edged  surfaces,  which 
exercise  a  scrajdng  action. 

Silk-cot'ton.  A  short 
silky  and  elastic  fil^r  ob- 
tained from  the  bomhax  and 
some  other  trees.  It  is  em- 
ployed by  the  Hindoos  for 
producing  a  coarse  and  loose 
yet  warm  kind  of  cloth,  and 
has  been  used  instead  of  .silk 
for  covering  hnt-bodie.s. 

Silk-cul'ture.  The  se- 
ries of  operations  in  silk- 
culture  is  as  follows  :  — 

1.  The  insect,   the  Boni- 
hjx  mori,  deposits  eggs  smaller  than  a  grain  of  mus- 
tanl-seed. 

2.  Each  egg  hatches  into  a  caterpillar  le.ss  than 
one  quarter  of  an  inch  long,  acquiring  a  new  skin  as 
often  as  the  old  one  becomi-s  too  small  ;  four  of  these 
vioUs  01-  renewals  take  place,  at  the  end  of  which 
the  worm  is  three  inches  long. 


SUk-Cleanin?  Knife. 
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3.  Tlio  fiill-^rowii  woi'iii,  (M-asiii*^  to  I'nt,  begins  to 
expi'l  the  silk  t'nnn  two  orilin-s  in  tlu^  ln'sul. 

4.  Tiie  tsilk,  at  lirst  a  glutiiiou.s  guia,  luirdeii.s  into 
a  thread  or  liiicr,  whii'li  the  iiiM't^t  wimls  into  u  liol- 
low  ball  around  itself.      Tliis  is  the  coeoon. 

5.  The  bi)dy  of  the  worm  *;iadually  h'sseiis  in 
bulk,  while  the  coenoii  beeonies  ^radiiall}'  larger  as 
the  silk  is  withdrawn  frutii  the  body  of  the  worm. 

(3.  The  cocoon  being  linished,  the  worm  changes  i 
into  a  chrysalis.  I 

7.  In  two  or  three  weeks  the  chrysalis  beeonies  a 
moth  and  eats  out  of  its  prison. 

8.  The  ntoths  of  the  resiieetive  se.xes  provide  for 
a  new  generation  of  eggs,  which  arc  deposited,  and 
tlieu  the  parents  die. 

The  silk-worm  will  flourish,  with  cjire,  in  iiioilcratcly  teniptT- 
atc  climatea,  though  tropical  and  subtroiiical  regious  ure  its 
peculiar  hahitiit.  Theextreuie  east  of  Asia, —('hiua  and  .Japan, 
—  which  have  a  climate  dilTeriug  hut  little  from  that  of  the 
Southern  UiiiteJ  .States,  appear  to  bo  more  favorable  to  the 
development  of  tlie  insect  than  any  other  part  of  the  wiirlU  ; 
at  least,  it  seems  to  reijiiire  less  care  there,  though  they  are 
grown  iu  great  perfection  in  Itjily  and  Southern  l-'rauce  There 
seems  no  reason,  apart  from  the  higher  cost  of  tubor,  why  our 
own  country  should  uot  bo  able  to  produce  all  the  raw-silk  re- 
quired for  its  own  consumption.  Pi-evious  to  the  r.evolutiuuary 
War,  large  quantities  were  raised  in  (.ieorgia;  and  (hnang  the 
Morns  midticautis  mania  of  some  thirty-five  .years  ag<i,  silk  of 
unsurpassed  quality,  and  fabrics  therefrom  which  compared 
favorably  with  the  products  of  foreign  looms,  were  produced. 

The  worm,  however,  not  being  able  to  endure  great  atmos- 
pheric changes,  requires,  in  our  climate,  careful  attention. 
It-i  eggs,  also,  to  prevent  premature  hatching,  must  be  care- 
fully kept  in  a  cool  place  during  the  summer  seivson. 

\Vhen  first  hatched,  which  is  done  by  exposing  the  eggs  to  a 
sufficient  warmth,  the  young  worms,  then  .scarce  one  (juarti-r  of 
an  inch  long,  are  placed  in  contact  with  the  food,  mulberry -leaves 
generally,  which  is  to  form  their  future  subsistence.  The  white 
mulberry  {Morus  alba)  is  largely  used  in  Southern  Europe,  and 
it  is  claimed  by  some  to  produce  a  utronger,  though  coarser 
silk  than  that  derived  from  worms  fed  on  the  Mums  midticaidh 
(many-stemmed)  or  paper-mulberry,  which  is  the  favorite  in 
China,  and  which  was  at  one  time  very  extensively  planted  in 
this  country.     The  worm,  however,  can  subsist  on  other  leaves. 

A  writer  in  a  French  scientific  periodical  states  that  by  feed- 
ing silk- worms  on  vine-leaves  he  has  obtained  cocoons  of  a  mag- 
nificent red,  and,  by  feeding  them  on  lettuce,  others  of  a  very 
deep  emerald  green.  Another  silk-grower  has  obtained  cocoons 
of  a  beautiful  yellow,  others  of  a  fine  green,  and  others  again  of 
violet,  by  feeding  the  silk-worms  on  lettuce  or  on  white  nettle. 
He  aaya  that  the  silk-worms  must  be  fed  on  mulberry-leaves 
when  young,  and  supplied  with  the  vine,  lettuce,  or  nettle 
leaves  during  the  last  twenty  days  of  the  larva  stage  of  their 
life. 

However  this  may  be,  the  fict  in  practical  silk-worm  raising 
is  that  the  worm,  when  placed  on  the  Icives,  eats  continuously, 
with  the  exception  of  intervals  when  it  lies  by  to  molt,  until 
it  attains  its  full  size,  about  three  inches  in  length  ;  it  then  se- 
lects a  place  about  the  frame  where  it  is  reared,  in  which  tospin 
its  cocoon.  When  the  cotrpon  is  spun  it  is  nece.ssary  to  kill  the 
contained  insect  before  it  develops  into  a  moth,  reserving  a 
cerbiin  proportion  to  lay  the  eggs  which  are  to  form  a  future 
supply. 

This  is  done  by  baking  at  a  low  heat. 

The  filaments  are  then  reeled  off  jus  described  under  Silk-rkkl, 
and  the  various  processes  necessnry  for  the  completion  of  the 
fabric,  whatever  it  may  be,  are  proceeded  with  in  the  manner 
treated  of  under  Silk-manufacture.  See  Figuier's  *'  Insect 
World,"  pp.  214  -  250. 

The  cocoons  are  divided  into  nine  qualities  by  the  French. 

1.  Gooii  r.uconnx  :  free  from  blemishes  and  well  shaped. 

2.  Calcined  cnroons;  having  wori;H  which  died  after  com- 
pleting their  work. 

3.  Coca/ons  ;  somewhat  loose  in  texture. 

4.  Choqueltes;  having  worms  which  died  before  finishing 
thoir  work. 

5.  Dapions;  double  cocoons,  difficult  to  detach. 
*>.   Soufftitns ;  loose  cocoons,  difficult  to  unwind. 

7.  Pointed  cocoons;  with  a  damaged  point  at  which  thethread 
breaks. 

8.  Perforatetf  coronns:  at  which  the  ninth  has  escaped. 

9.  Ba<l  cliofiuftiis  ;  the  silk  spotted,  rotten,  blackish. 

Silk-doub'ling  Ma-chine'.  A  inaehine  for 
twisting'  ti)>,n'tlier  two  or  more  tilameuts  of  twi.sted 
silk.      See  jbniuMNd,  5,  page  731. 

Silk-loom.  ( U'cavimj. )  A  loom  specifically  con- 
struetrd  Uiv  wf-avin*,'  silk.     See  Wkavino  ;  Loom. 

Silk-iuau'u-fac-ture-  Tlie  processes  intervening 


between  the  making  of  the  cocoon  and  the  pre^iara- 
tion  of  the  silk  for  market. 

I .  The  chrysalis  is  killed  within  the  cocoon  by  the  application 
of  heat  before  it  luis  developed  into  a  niotli. 

2    'l\\vJloss  silk  is  stripped  from  the  exterior  of  the  cocoon. 

3.  The  cocoons  are  pUced  in  warm  water,  to  loosen  the  gummy 
ailherence  of  the  filaments. 

4.  The  filament  ends  are  carried  around  a  reel  and  wound 
into  a  skein. 

5.  The  skeins  are  made  up  into  hanks  or  bundles,  forming 
the  Tdw  silk  of  conuncrce. 

The  length  of  each  filament  is  usually  about  300  yards;  250 
average  cocoons  weigh  about  1  poutid  :  12  j)Ound?  of  cocoons 
yield  1  pound  of  silU  — -S-OOOcocoonstol  poundof  silk. —  Dopd. 

i}.  The  raw  silk  is  wound  from  the  hanks  in  whii'h  it  is 
brought  to  market  on  to  hexagonal  frames,  called  swifts,  and 
is  thence  tnmsferred  to  bolfbins. 

7-  Ctmrini;.  To  remove  irregularities  from  tlie  surface,  each 
thread  is  caused  to  pjLss  under  a  steel  scraper  or  lietween  two 
rollers.  This  is  done  by  the  c/caj/w^ -machine,  where  it  is 
wound  upon  other  bobbins. 

8.  Spiiininsi.  The  spinning-machine  is  provided  with  a  num- 
ber of  I'apidly  rotiiting  spindles  by  which  a  twist  is  imparted  to 
the  filaments  drawn  from  the  bobbins  taken  from  the  clearing- 
machine,  as  they  are  transferred  to  another  set  of  bobbins. 

9.  Doubting.  Two  or  more  of  the  filaments  are  twistt-d  to- 
gether, and  at  tlie  same  time  wound  upon  bobbins  by  tiie 
(/oHW/'/ifi-  machine. 

10  Throwing.  The  titrotviiis-vnnvhine  twists  and  combines 
the  threads  in  a  manner  nearly  similar  to  that  of  the  spinning- 
machine.  For  some  purposes  the  two  operations  are  combined  ; 
fur  others  the  throstle-frame  is  employed. 

II.  Glossing.  After  throwing,  the  >ilk  is  usually  dyed,  and 
is  then  transferred  to  tlie  ^'/ii.s.siiii^-inin-hmv,  where,  by  the  com- 
bined actinn  of  steam  and  stretching,  it  is  elongiited  and  a 
glii.-,sy  Mutiue  is  imparted.  The  fibers  may  be  stretched  in 
length  diR'  tenth 

12.  W/«f/i»ij.  The  various  processes  enumerated  having  been 
completed,  the  silk  is  again  wound  upon  bobbins,  and  is  ready 
to  be  woven. 

The  quality  of  silk  is  denoted  by  the  number  of  yards  to  the 
denier,  a  weight  equal  to  24  grains. 

Silken  thread  merely  wound  and  cleaned  is  called  dumb 
sin^len;  when  nound,  cleaned,  and  thrown,  thrown  singles; 
if  single-twisted,  tram;  if  double-twisted,  orf^anzine ;  if  the 
natural  gum  is  left,  hard  silk;  if  removed,  soji  silk. 

For  silk  gauze,  dumb  singlfs  is  employed. 

F(U'  ribbons  and  common  *-ilks,  thrown  si7}gl€S. 

For  the  wett  threads  of  the  best  silk,  tram. 

F'or  tlie  warp  thre-ads  of  the  best  goods,  organzine. 

Floss  silk  is  the  outer  portion  of  the  cocoon  ;  it  is  worked  up 
into  yarn  for  cheap  handkerchiefs,  shawls,  and  other  coarse 
fabrics,  by  processes  somewliat  resembling  cotton  spinning. 

After  sorting,  the  filaments  are  disentJingled  by  a  hackling 
process,  being  held  firmly  at  one  end  while  the  otlier  is  drawn 
over  a  Ect  of  gills. 

At  t\w  fiilirtg-engi ne ,  the  silk,  while  passing  between  feeding- 
rollers,  is  subjected  to  the  action  of  a  series  of  moving  combs. 

The  draiving- frame  holds  the  filaments  firmly  by  one  end 
while  a  comb  travels  over  their  surface  to  remove  impurities 
and  short  fibers. 

The  cutting'fngine  acts  like  a  tobacco  or  chafT-cutting  ma- 
chine, and  cuts  the  pariillel  filaments  into  lengths  of  about  1} 
inches. 

The  vSfi/(f/ifr  converts  these  short  fibers  into  a  sort  of  down, 
which  is  washed  in  soap  and  water,  boiled  iu  pure  soft  water, 
pressed,  dried,  scutched  to  loosen  it  up,  <'arded,  made  into 
slivers,  drawn,  doubled,  diuwn,  rove,  and  spun,  like  cotton. 

Silk-mill.  A  building  where  silk  is  reeled,  spun, 
and  woven. 

Silk-reel.  An  npiiaratus  f(u-  uiiwimliiig  silk 
from  the  coeoou.  The  »flutinous  ipuihty  of  the  tila-  ' 
nient  ^vhen  fiist  spun  by  the  worm  eauses  the  threads 
fonuing  the  cocoon  to  aiihevf  ehi.sely  together,  re- 
(]uiring  the  action  of  bent  and  moisture  to  effect  tlieir 
separation. 

For  this  purpose  the  cocoons  are  placed  in  a  shallow  pan  of 
water  a  heat<'d  by  a  furnace  beneath.  The  ends  of  several  fila- 
ments are  united'  and  attacheil  to  the  reel  b,  to  which  motion  is 
imparted  by  turning  the  crank  r.  The  threads  pass  upward 
through  glass  eyes  d  d  over  rollers  e  e,  by  which  a  slight  twist 
is  imparted,  and  are  guided  by  cylinders  (if  porcelain  //'/'/'  to 
the  reel  The  shaft  if ,  on  which  the  latter  pair  of  guides  is 
placed,  is  caused  to  traverse  from  side  to  side  by  a  pin  on  its 
under  side  working  in  a  cam-groove  iu  the  roller  A, so  as  to  dis- 
tribut*  the  thread  on  the  reel.  Unless  tliis  be  done  it  cannot 
he  unwound,  and  is  conse(iuently  unsalable. 

One  of  the  arms  of  the  reel  is  provided  with  a  screw,  so  that 
it  may  be  shorti-ned  when  desired  to  remove  the  skein.  It  is 
screwed  out  again  for  winding. 


SILK-SHAG. 
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The  aiUnmatic  silk-reel  is  dpsisrnei  for  unwinding  the  thread 
tVoni  the  blocks  of  the  thrnwing-miU  and  winding  it  into 
banks. 


A  coarse,  rotigli,   wovfii 
See  Silk  -sonTiNO. 


Silk-shag.     (Fabric.) 
silk  with  n  shaggy  iiaj). 
Silk-siz'ing   Ma-chine' 

ilAlUlNE. 

Silk-sort'ing  Ma-chine'.  A  niadiine  by  wliich 
silken  tlireads  of  various  thieknesses  are  sorted  into 
sizes  Itctweeti  certain  limits  and  wound  upon  separate 
hobliins,  aeeording  to  size. 


ceases  to  revolve. 
One  of  the  bobbins 
k  I  is  then  substi- 
tuted,the  thread  is 
broken, and  its  end 
is  attached  to  the 
bobbin, and  wound 
thereon  so  long  as 
the  bobbin  contin- 
ues to  art,  or  until 
it  is  thrown  out  of 
contact  with  the 
drum  ». 

In  case  the  thread 
becomes  so  thin  ajs 
to  endanger  its 
breakage,  the  lever 
e  drops  until  the 
iidjus  tabic  set  screw 
p  comes  iu  contact 
with  the  stop  7, 
throwing  the  mid- 
dle and  lower  rollers 
out  of  frictional 
contact,  and  they 
cease  to  deliver. 


Fig.  5089. 


SiUc-Siretckms:  Machine. 


By  having  a  larger  number  of  rollers  and  slightly  modifying 
the  stop  arrangements,  the  machine  may  be  adapted  to  sort 
more  than  three  sizes  of  thread. 

Silk-stretch'ing  Ma-chine'.    An  apparatus  for 
imparting  the  propiM'  tension  t(i  silk  tiber.s. 
In  the  example,  the  ends  of  the  fibers ,  reeled  on  bobbins  placed 

u 
Fig.  5090. 


Fig.  5088  is  Atwood  and  Leigh's  ma- 
chine. The  thread  from  the  bobbin  a 
passes  to  and  between  the  gage-rollers 
b  c  fi^  which  have  a  certain  bearing  on 
each  other,  and  ai-e  simultaiieously  raised 
or  lowered  by  turning  the  adjusting-screw 
e,  openiting  the  pivoted  lever  f\  on  which 
the  journals  of  the  lower  roller  rest.  The 
shaft  of  the  upper  roller  is  connected  with 
a  leVer  g-,  the  shorter  arm  of  which  is 
weighted  so  us  to  nearly  counterbalance 
the  preponderance  of  the  otherarm, which 
is  forked  attlxe  end,st.r;iddhng  the  upper 
end  of  the  lever  /j,  which  bears  against 
the  lower  bent  arm  of  the  lever  ?',  so  that 
the  two  constitute  a  compound  lever. 

The  silk  is  wound  from  the  roller  */  on 
to  one  of  the  bobbins  j  k  t,  each  of  which 
receives  a  dilTerent  sized  thread  between 
certain  limits.  Either  of  the.«e  bobbins, 
depending  on  the  size  of  thread  being  de- 
livered, is  placed  in  bearings  in  the  arms 
m  )H, where  it  isturnedby  the  revolution 
of  the  drum  n  bearing  against  the  cylin- 
drical portion  o  of  the  bobbin  The  up- 
per end  of  the  lever  h  has  two  notches  on 
one  side  and  one  on  the  other,  and  the  fork  of  thelevv^hastwo  1  at  the  lower  part  of  the  frame,  are  moistened  and  attached  to 
inwardly  projecting  pins,  one  on  each  side.  The  lever  A  may  be  |  drums  B  B,  who.«e  motion  unwinds  them  from  the  bobbins  : 
shifted  from  side  to  side,  so  tliatoneofthese  pins  may  bear  against  I  when  all  is  wound  off  on  to  the  drums  B  B.  the  free  ends  of  the 
either  itji  front  or  back,  for  the  purpose  of  ailjusting  the  dehv-  fibers  are  similarly  attached  to  the  drums  C  T,  which  are  set  in 
cry  of  the  thread.     If  this  should  vary  from  the  prescribed  '■  motion, nnwindingandstretchingthcfibersfrom  the  drums  £B 


Silk  T}vistitie  a»ti  Rffling. 


limits,  the  lever  ^  tilts,  throwing  b.ickward  the  lever  /j,  which, 
in  turn,  operates  the  lever  1,  causing  its  upper  cam-sliaped  ex- 
tremity to  come  in  contact  with  the  roller  o  on  the  end  of  the 
bobbin,  and  lift  it  out  of  contact  with  the  drum  n,  so  that  it 


Fig.  5088, 


on  to  themselves.  The  final  stretching  is  effected  by  the  bob- 
bins E  E,  which  draw  the  silk  from  the  drums  C  Cand  over  a 
Seines  of  rollers,  one  for  each  thread.  Winding  from  the  lower 
bobbins  on  to  the  lower  drums,  and  from  the  upper  drums  on 
to  the  upper  bobbins,  may  be  effected  simul- 
taneously. 

Silk-throw'ing    Mill.      At    the 

commencement  of  the  eighteenth  cen- 
tury, silk  niaehinerv  \vas  so  im]n'rfeet 
in  England  tliat  the  supply  of  thrown, 
silk  was  ehietly  derived  from  Italy.  In 
1717,  John  Lomhi'  returned  from  Italy 
with  drawings  of  the  machinery  em- 
ployed in  that  country,  where  the  pro- 
cp.ss  was  kept  as  a  profound  secret.  He 
obtained  acce.ss  to  the  mills  by  bribing 
the  workmen,  and  committed  the  re- 
sults of  his  obsei'vations  to  paper  at 
niiiht.  Having  been  discovered,  he 
with  great  difficulty  made  liis  escape. 
In  1718  he  obtained  patents  for  the 
improvements  thus  introduced,  and  in 
1719  erected  a  mill  on  the  Derwent  at 
Derby,  5  stoiies  high  and  |  of  a  mile 
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in  length,  which  was  considered  one  of  the  wonders 
of  the  iige. 

Silk  Twist'ing  and  Reel'ing.  lu  the  appara- 
tus (Fi{,'.  ouyu), 
the  silk  previ- 
ously wound 
upon  spools 
is  twisted  by 
the  flyers  h  h, 
then  macerated 
in  a  trou{,'li, 
coiled  upon  tlie 
rollers  n  m,  and 
finally  wound 
upon  tlie  reel  a. 
Silk-wind'- 
er.  (,Si/k-ina>i- 
nfudarc.)  a. 
The  reel  ou 
which  silk  is 
wound  from  the 
cocoons.       See 

Sll.K-IlEl'.L. 

b.  The  ma- 
chine on  which 
raw  silk  in  the 
katitc  is  trans- 
ferred to  bobbins  preparatory  to  spinning. 

Eiwh  hank  is  extended  upon  a  light  si.x-sided  reel, 
called  a  sirif/,  a  number  of  which  are  arranged  on 
a.\es  on  each  side  of  a  frame.  Tiie  bobbins,  one  for 
each  swift,  are  arianged  above  them. 

The  ends  of  tlie  filaments  on  the  swifts  are  con- 
nected to  the  bobbins,  and  tlie  swifts  are  .'^et  in  motion, 
causing  the  bobbins  to  turn  and  deliver  the  silk. 

Fig.  5091. 


extent,  and  fastened  in  the  elongated  condition  on 
a  board  to  dry. 

Sill.      1.  (Carpentry.)    The  lower  timber  in  a 


Fig.  £092. 
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Silk.  Winder. 

The  swifts  are  adjustable  to  receive  hanks  of  vaiying 
sizes,  and  have  a  frii.tiou  device  on  the  a.vis,  to  pre- 
vent them  from  turning  faster  than  the  bobbins  can 
take  the  silk.  The  filaments  pass  through  eyes  ou 
a  rod  having  .an  endwise  traversing  motion,  which 
lay  them  spirally  and  evenly  upon  the  bobbin.s. 

Fanshaw's  silk-winiter,  EnKfish  patent,  1827.  w.i.«  de.eijrned  to 
avoid  the  breaka-it-  of  the  tilanu-nt  in  winding'  the  .skein  .^ilk  on 
to  boljljins.  ]n.>!tead  of  mounting  the  sk<'in  on  a  reel,  wliieh  is 
rotated  by  drawint;  upon  the  thread,  the  reel  is  made.st^itionary. 
and  a  revolving  flyer  p-i.sKes  around  and  lifts  the  tliread.  wliich 
piuyies  over  a  roUer,  tlience  to  the  center  of  rotation,  and  is  then 
wound  upon  a  hoUl,in. 

Silk-worm  Gut.  A  fine  cord  for  angling,  made 
of  the  silk-gut  of  the  worm. 

Fine  worms  about  to  lu'gin  .spinning,  being  select- 
ed, are  killed  by  inunersing  in  vinegar.  After  steep- 
ing for  about  twelve  hours,  a  worm  is  removed  ancl 
pulled  aiiart,  exposing  two  tran.-sparent  yellowish- 
green  cords.     These  are  stretched  to  the  required 


Fay's  Sill-Dressing  Machine. 


wooden  structure,—  in  a  building,  a  loom,  a  bridge, 
a  door  or  window  frame,  etc.,  etc.     Nearly  synony- 
mous with  sole  ;  but  the  latter  refei's  more  specially  to 
moving  objects,  such  as  a  plow,  a  shoe,  a  sled,  etc. 
Sometimes  called  ijround-sill. 

2.  (Fmiificntioij.)  The  inner  edge  of  the  bottom 
or  sole  of  an  embrasure. 

3.  (Mlnhuj.)  The  floor  of  a  gallery  or  passage  in 
a  mine. 

Sill-dress'ing  Ma-chine'.  A  special  kind  of 
woud-jilaning  luacliiiie  lor  dressing  heavy  timbers  on 
two  or  more  sitles,  for  car-liodies  or  other  structures. 
It  has  various  adjustments  for  different  thicknesses 
and  widths  of  stuff. 

Sil'lon.  (Flirt ijication.)  A  work  raised  in  a 
ditch  to  defend  it  if  too  wide.  It  must  be  lower  than 
the  main  works,  but  higher  than  the  covered  way. 

Si'lo.  A  large  shallow  ditch  protected  by  thatch 
or  boards  from  rain,  .sun,  and  air,  and  used  as  a  store- 
])it  for  potatoes  or  beets  designed  for  starch-making 
or  the  manufacture  of  beet-root  sugar. 

Si-lom'e-ter.  (Xniitioil.)  An  instrument  for 
measuring,  witliout  the  aid  of  the  log-line,  the  dis- 
tance passed  over  by  a  ship.  Various  forms  liave 
been  proposed  or  actually  constiucted.  See  Log  ; 
VEbiHiMKTEr. ;  and  list  under  Metek. 

Sil'ver.  Ei|Uivalent,  108  ;  symbol,  Jff.  (argai- 
tuni);  specific  gravity,  10.5;  point  of  fusion,  1873° 
Fah.  Genendly  occurs  as  a  suljihide,  and  is  often 
associated  with  other  metals.  The  ore  is  ground  ' 
and  the  silvcn'  separated  by  amalgamation.  See 
Amalc:.\mator. 

It  is  a  clear  white,  malleable,  ductile  metal ;  may 
be  extended  into  leaves  not  exceeding  TTrrinrr  of  an 
inch  in  thii'kness  aiul  drawn  into  very  fine  wire  ; 
has  considei'able  brilliancy  and  takes  a  high  polish. 

The  metal  is  Used  for  coin  and  plate,  alloyed  with 
cojiper  to  harden  it. 

It  is  used  to  coat  metals  (see  Plating)  to  render 
them  less  liable  to  change  by  atmospheric  influences, 
but  is  itself  liable  to  be  attacked  by  sulphur. 

Silver  is  the  earliest  form  of  money,  heinR  a  medium  of  ex- 
chanjre  in  Assyria,  E;;\  pt,  Tyre,  and'with  the  Hebrews  in  the 
time  of  Altraham.  Cold  was  valued  for  ornaments,  but  not 
current  a.s  money ;  it  was  no  doultt  hoarded  and  carried  like 
precious  stones,  of  which  a  large  value  could  be  placed  in 
a  small  compass. 

Silver  was  also  used  for  ornaments ;  "jewels  of  silver  "  and 
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"jewels  of  gold'"  were  given  by  Abraham's  ."Jervant  to  Rebecca  : 
*'a  gotden  eir-ring  of  ha.f  a  shekel  weight,  and  bracelets  for 
her  hiud"!  of  t**n  saekels  wfig'it  of  gold." 

Vessf  Is  of  yarir>ui;  kiud=  and  Luuges  were  also  made  of  it,  and 
at  a  »erv  eirU  diy. 

It  is  genenitly  allowed  to  be  the  best  material  for  drinking- 
Te&<els  .ind  uble-w^n-,  and  ha^*  been  a  f.ivorite  therefor  in  all 
historic  ages.  Jo-^'pii,  wao  was  Ticeruy  of  EgApt,  speaks  of 
**  my  cup,  t-ie  sUcfr  cup.'" 

Tiie  iiin'^KS  {If rrapinn)  which  Rachel  stole  from  her  father 
Labau  wore  no  doubt  of  silver. 

Tiie  ancient  notices  of  silver  are  numerous,  both  as  a  medium 
of  e.\chin^'*  and  fi^r  articles  of  u.'se,  oruamenr.  and  luxury. 

A  tmveler  in  U  mduras  describe^  the  primitive  mode  iu  which 
eilverores  are  tivatei  by  t.ie  InJi»ns  in  t  lat  couucry  "The 
man  di>,»ppe  ired  in  a  holein  tiie  hill>ide,  and  presently  appeared 
witn  a  lump  of  ore.     The  man  and  woman  then  selected  each  a 

Fig.  5093. 


Indian  Silver-Miner. 

flat  stone,  and  begin  pounding  the  ore,  which  was  thos  gnd- 
ually  reduced  to  the  condition  of  a  grivelly  dust.  The  fire, 
meanwhile,  was  fel  largely  by  the  children;  a  small  earthen 
pot,  holdiuLja  portion  of  the  brom,  was  set  deep  in  a  bed  of 
CO  lis.  T.ie  wood  was  piled  over  it.  sulphurou-:  vapors  escapel, 
and  when  the  wholp  hal  burned  fiercely  awhile  and  fallen  to 
aslips.  our  son  of  Tubal  C;iin  drew  forth  the  pot  and  turaed  out 
upon  the  ground  a  mx^*  of  gray,  black,  and  red  si  tg  and  ash, 
out  of  which  I  drew  with  a  stick  a  button  of  red-hot  silver, 
weighins,  pt^rhap*.  two  ounces.*' 

An  antique  appearance  may  be  given  to  silver  by  exposing  it 
to  the  fumes  of  hvdro-sulphuret  of  ammooia,  or  immersing  it 
for  a  short  time  in  the  solution. 

The  saltii  of  silver  are  much  u=ed  in  the  arts,  —  the  protoxide 
and  nitrite  in  photography,  the  nitrate  in  hair-dyes  and  in- 
delihle  ink. 

Silver  is  separated  from  lead  by  repeate<i  melting  and  crys- 
tallization of  the  lead  :  the  crystals  of  lead  being  remove!  at 
e.ach  operation,  the  remainder  becomes  richer  ia  silver,  which 
is  then  removed  by  a  process  similar  to  that  described  under 

ASSIT- 

The  f  let  that  the  richer  portion  is  less  fusible  than  that  con- 
taining a  greater  proportion  of  lead,  is  utilized  in  the  Pattinsoa 
concentration  process.     See  P.\,rTL\ son's  Pors,  page  1*53S. 

The  silver-from-Ieal-extracting  furnace,  which  may  be  con- 
eidere  1  as  performing  the  process  of  cnpellation  on  a  I  irge  scale, 
employs  the  agency  of  heat  and  air-blast  in  the  oxi  lation  and 

removal  of  the  lea<l, 
Fig.  50&4.  the    alloy   being   ex- 

posed in  a  shallow 
pan  of  bone-du<t  ag- 
gregated in  a  basin- 
shape  within  an  oval 
frame  of  iron,  and 
forming  the  hearth 
of  the  reverberatory. 
This  hearth  is  called 
a  test. a.nd  i*  support- 
ed by  a  fixed  iron 
ring,  called  the  com- 
pass-bar, in  the  fur- 
nace. 
The  alloy  of  lead  and  silver  flows  into  the  test  a  by  a  spout 
from  the  nielting-pnt  h,  and  the  lead  on  the  surface  becomes 
oxidizi'd.  The  air-blast,  entering  at  the  tuyere  r,  blows  the  su- 
pemitint  oxide  toward  the  opposite  end  of  the  oval  hearth, 
when  it  flows  over  the  depressed  portion  of  the  wall  of  the  cupel, 
and  i-!  coll.-cted  in  a  pot  below. 

As  the  leid  is  thu<:  removed,  fresh  alloy  flows  from  the  pot  6, 
and  the  process  is  continued  until  a  profitable  concentration  of 
the  silver  is  attaine<l.  The  charge  is  then  withdrawn,  and  the 
process  repeated  on  a  new  lot  of  alloy.    The  concentrated  results 


of  a  number  of  charges  are  treated  in  a  similar  furnace,  the 
dn>ss  of  oxi  le  being  removed  by  skimming.  The  eventual  re- 
finement i-J  known  by  the  li^hlenins,  a  peculiar  brightne.«s  in- 
cident to  the  face  of  the  molten  metal  when  the  la-t  film  of 
litharge  is  di-sipated  and  before  the  cooling  of  the  silver  itself 
begins  to  take  place. 

Some  beautiful  similes  have  been  drawn  by  the  Hebrew 
wrirers  from  tiie  silver-refining  proce--iS,  the  b'i^/itftnng,  which 
ni  uifests  the  perfection  of  the  process,  Wing  held  to  te  a  l\  pe 
of  the  condirion  of  tiie  human  soul  purified  by  trials  and  per- 
fectly reriec'iDg  the  face  of  llim  who  >its  '*  as  a  refiner  and  puri- 
fier of  .silver.'* 

Iu  ISoli.  Mr.  Alexander  Parkes  patented  in  England  a  process 
for  extr.cting  silver  froui  lead  by  n.eans  of  ziur.  This  is  nnw 
eniptoved  in  various  works  in  Prussiii  and  France  ;  and  it  is 
I  cLtimed  that  ores  containing  but  8  ounces  of  silver  to  the  ton 
!  can  l>e  profitably  worked  by  it. 

The  process  is  conducted  in  large  cast-iron   Pattinson  pots, 

holding  from  10  to  12  tons  of  lead.     The  lead  is  nieltid  and  the 

'  zinc  inti-oduced  in  three  portions,  the  first  being  5,  the  second 

i,  and  the  thinl '  ,,  of  the  whole  amount  used.    ^Vhen  rl»e  first 

portion  is  melt«^,'it  is  mixed  in  by  rabbles  and   perfomied 

ladles,  or  by  a  mechanical   stirrer,  for  10  or  30  minutes,  when 

the  fire  is  withdrawn,  the  metal  covered  with  wet  coal-slack, 

and  allowcfl  to  cool  slowly  ;  the  zinc,  having  formed  an  alloy 

with  the  silver  in  the  lead,  rises  to  the  surlace.     The  spongy 

crust  or  silver  sponge,  which  forms  on  top,  t  taken  off^  to  the 

depth  of  about  two  inches,  when  the  lead  begins  to  crystalli7e  : 

it  is  ag»iu   heated  up,  the  serond  portion  added,  and  treated 

in  the  same  n.anner  as   before.      Alter  the  second  spoi;ge  is 

I  removed,  ^ome  lii|uefied  lead,  which  is  subsequently  rtnioved 

I  from  the  sponge,  and  contains  a  little  silver,  is  added,  together 

with  the  la.-il  portion  of  the  zinc,  and  the  same  oi-eratioii  again 

proceeded  %\ith.     The  whole  prcctss  fc.kes  some  'JJ  or  24  hours. 

I  The  silver  sponge  tikes  up  the  copper  and  gold  frcm  the  lead, 

leaving  behind  the  autin  ony  and  bi.-niuth. 

In  Ralbach's  method  of  usirg  zinc  for  separating  the  precious 
!  metals  from  lead,  a  sufficient  quantity  of  zinc  to  take  up  all  the 
silver  and  gold,  s.ay  2Ci  to  K>  p<  uiid.<  to  the  ton  of  lead,  is  fu>ed 
'  in  a  kettle,  and  the  n^olten  lead,  slightly  purified  by  the  pro- 
'  cess  of  fusion,  i-  allowed  to  flow  into  the  kettle,  while  the  zinc 
I  is  thoroughly  incorporated  by  stirring.  The  alloy  is  then  cast 
I  into  pigs,  wiiich  are  placed  in  a  furnace  having  an  inclined 
,  hearth,  and  heated  sufficiently  to  n^elt  the  lead,  but  not  the 
I  zinc,  silver,  and  gold.  The  pure  lead  is  drawn  off^.  leaving  an 
alloy  of  the  latter  metils  in  the  furnace,  to  be  afterward  sepa- 
I  rated  by  fiirther  reduction 

I      The  silver  prooessesof  Freiberg,  Saxony,  are  about  as  follows: 
,       The  barr^l-ama/gan.ulion  prrcess.fee  page  77. 
'       The  hoi-icat^r  prorf.-'S,  in  which  the  ores  of  silver  are  roasted, 
so  as  to  give  soluble  sulphate-'  of  .silver,  which  are  dissolved  out 
,  by  hot  water,  and  metallic  silver  is  thrown  down  by  copper. 
The  common  snU  pronss,  in  which  the  ores  are  roasted  to  a 
chloride,  and  the  latter  di>soIvtd  our  by  a  strong  .'olution  of 
,  common  salt,  and  the  nietallic  silver  thrown  down  by  copper. 

The  extraction  of  silver  from  le«d  ores  by  fusing  them  with 
1  sulphurets  of  iron,  forniiug  a  regulus  or  matt,  which  has  the 
'  power  of  dissolving  metallic  silver  and  extracting  it  from  the 

lead. 
I  The  solution  and  precipitation  processes  are  more  modem 
I  than  the  mechanical  modes,  and  appear  to  be  princi|>ally  in 
''  vfiffue  on  the  Continent  of  Europe.  Great  conipletene*  and 
I  promptness  are  claimed  for  them.  They  are  recommended  es- 
!  iHTially  for  silver  in  which  copper  rather  than  lead  predomi- 
;  nates 

;       Augustin's  proce.<is  consists  in  roasting  with  salt,  for  the  con- 
l  version  of  the  silver  into  a  chloride  :  lixiviation  with  hot  brine 
I  to  dissolve  the  chloride  ;  and  precipitation  of  the  silver  in  & 
I  metallic  state  by  exposure  of  the  solution  to  copper. 
The  material  oper- 


Silcer-Jrom-I>ad- Extracting  Fur- 
nace (Ptan). 


ated  on  at  Freiberg,  in 
Saxony,  is  a  matt  con- 
taining about  70  per 
cent  of  copper  and 
0.0042  of  silver.  It  is 
ground  and  bol  ted,  and 
is  then  roasted  for  8 
hours  to  expel  sul- 
phur, being  stirred 
during  the  opentiou 
to  prevent  caking-  Be- 
ing again  ground,  it  is 
roasted  for  three  hours 
with  the  addition  of 
5  per  cent  of  salt.  By 
the  agency  of  the  sul- 
phuric acid  of  the  me- 
tillic  sulphates,  the 
chloride  of  sodium  is 
decomposed  and  the 
ch  lorine  combines 
with  the  silver  to  form 
chloride  of  silver 

The  material,  after 
cooling,  is  placed  in 
lixiviating- vats     with 
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perforated  false  bottoms  nw\  filt^'ririir-floths,  ami  a  strrara  of 
hot,  briiiL"  piWsoU  tlirout^h  it.  Tht-  rlilnriilf  of  ^ilvi-i-  is  tlms  dis- 
solVfd  and  ciirrit'd  off  in  tlii?  hot  irlilnndr  ol  -(uliuui,  mid  is  i-uii- 
ductod  to  tanks  in  which  foreign  rnjitters  ju-r  allnwvd  to  M-rtle. 
Tiio  supernatant  Uquor  is  then  drawn  off  into  tiit^-rs  in  whirii 
it  passt'fi  through  layers  of  ermfnt  eopprr^  '.vliu-li  iirccipitatcs 
the  silver,  the  chlorine  uniting  with  tliu  i-opper  ;uul  pjtssing  off 
thoiHiwith  JL*)  a  aoliitiun  ordlijurides  of  smiiuni  aii'l  copper,  leav- 
ing the  silver  behind.  Thi-  solution  is  thun  tiltcivil  thi-ough 
scrip-iron,  which  eausus  a  deposit  of  the  copper,  which  is  to 
be  used  again  in  the  vats  above.  Tlie  brine  is  reboiled  and 
re-used.  The  silver  \a  removed  oecasionally  from  the  lixiviat- 
ing-vatsi. 

Ziervogel's  process  supplanted  the  Augustin  process  in  1857. 
It  consists  in  converting  the  silver  into  u  sulphut4>  and  dissolv- 
ing it  out  with  hot  water. 

fhe  operation  is,  briefly,  a^  follows:  A  finely  ground  matt 
containing  sulphides  of  copi>er,  iron,  and  silver  is  rojisced  in  a 
reverberatory  furnace.  The  iron  and  copper  first  pass  into 
sulphates,  and  then  become  oxides,  Tlie  silver  connaeneos  the 
same  sericsi,butsub,se()ucntly  to  the  other  metals.  The  operation 
is  arrested  at  the  point  when  the  iron  and  copper  have  become 
oxides,  and  the  silver  exists  as  a  soluble  sulphate  removable  by 
water;  after  which  it  is  precipitated  in  a  metallic  state  by  being 
filtered  through  cement  copper,  and  by  the  addition  of  chloride 
of  sodium. 

Von  Patera's  process  consists  (li  in  roasting  the  ores  with  the 
addition  of  .-wilt  to  convert  the  silver  in  to  a  chloride  ;  (2)  dissolv- 
ing out  the  chloride  by  means  of  a  cold  dilute  solution  of  hy- 
posulphite of  soda;  (3)  precipitntiug  the  silver  in  the  form  of 
sulphide  by  the  addition  of  polysulpliide  of  sodium;  (4)  redu- 
cing the  precipitited  sulphide  of  silver  to  the  met-alUc  state,  by 
exposing  it  in  a  muffle  at  a  high  tempei-ature  to  the  ordinary 
iuHuences  of  atmospheric  air 

The  ore  is  roi.sted  witli  aildition  of  steam  at  tlie  latter  part  of 
the  process.  It  i.s  tlicn  withdrawn,  cooled,  grouml, and  receives 
au  adiition  of  6  to  12  per  cent  of  siU  and  1  to  ;i  per  cent  of  sul- 
phate of  iron  Tbis  is  introduced  into  a  furnace  where  it  is 
heated  and  stirred  and  receive.^  jets  of  steam  upon  its  surface. 
The  heitt  is  gradually  incre.tsed,  and  m-iy  last  10  to  10  houi"s. 
Tlie  purpose  of  the  addition  of  the  sulp'rite  of  iron,  is  to  assist 
in  the  decomposition  of  tiie  chloride  of  sodium  if  the  met.illic 
sulphite  should  prove  to  be  presisnt  in  only  small  ijuantity. 
The  stcim  makes  thochlorination  of  the  silver  mr>re  energetic, 
and  assists  in  the  condensation  of  the  former  in  the  chambers 
interposed  between  the  furu;we  and  cliimney.  The  silver  no-v 
exists  as  a  chloride,  insoluble  in  water,  and  the  sulphates  and 
chlorides  of  copper,  zinc,  nickel,  cobalt,  iron,  etc.,  are  i*emovi'd 
by  lixiviation. 

The  rem  lining  pulverized  ore  i.s  then  lixiviated  with  a  cold 
aqueous  solution  of  hyposulphite  of  soia,  wiiich  carries  off  the 
chloride  of  silver,  which  is  precipitnted  from  its  menstruum  bv 
pnlysulphide  of  sodium.  The  clear  liquor  is  decanted  and  used 
for  fresh  lixiviations  of  roasted  ore;  the  residual  sulpbite  of  sil- 
ver is  drained,  pressed,  dried,  washe^,  dried,  and  then  heated 
to  redness  in  a  muffle,  through  which  a  current  of  air  is  passed 
to  remove  the  sulphur.  It  is  now  melted  in  crucibles,  traces  of 
sulphur  being  removed  by  the  addition  of  iron,  v/hich  forms  a 
ferruginous  sulphide, and  is  skimmcil  off.  \  sprin'  Hngof  wooj- 
ashes  and  bone-ash  absorbs  remaining  impuritie>,  and  is  scraped 
off,  leaving  the  silver  practically  pure. 

On  pp.  71-88  of  the  fii-st  volume,  Amalg.\m.\tor,  are  nu- 
merous examples  of  machinery  for  working  silver  ores  and 
auriferous  sand  or  quartz.  The  arnistra  may  or  may  not  be 
an  -imalgamator,  depending  upon  the  presence  t  absence  of 
mercury.  In  the  latt^-r  case,  it  is  a  mechanicjil  muUcr,  an  I  is 
used  to  perfect  the  work  of  the  stamps  by  a  more  perfect  tritu- 
ration of  tlie  ore  (.see  .Vaa.vsrR.*).  Other  machines  for  the 
treatment  of  the  ores  of  precious  metal  are  describe  I  under 
Ore-st.\mps  ;  Oae-URENDisG  Meli.s  :  Ork-orusuers  ;  ^^\I,CI^■I^G- 

FURN.^i'B;    KBFtNING-FUaNACii  ;    ( Joi.D-WVSriRR  ;    ChLORIN  VTION    OP 

Gold  ;  tioLO  qv  Le\d-b.\th.    See  list  under  McTALLURGy. 

Sil'ver  Al-loy'.  Sfi',  Am.ov,  page  C3  ;  MocK- 
.siLVEi:,  p.iLfL-  H.')?. 

Ill  1873,  u  patiMit  was  grautctl  to  Mnie.  Baudoiii 
of  Paris  for  an  imitation  silvcr-allov.  (.-omposiHl  of 
copper,  71;  nickel,  lfi.5  ;  coKili,  1.7.'>  ;  tin,  '2..'>  ; 
iron,  1.25  ;  zinc,  7.  In  sonit^  casi's,  a  small  propor- 
tion—  say,  A  i>er  ctnit  —  of  ahitniniiun  is  mUli'il.         ' 

The  silvery  ap^KMrance  of  tliis  alloy  is  due  jirinci- 
pally  to  the  (cobalt. 

Sil'ver,  Im-i-ta'tion.  See  Mook-silvku,  pa^cc 
14.')?  ;   Ab!,i)Y,  pai^n-  03. 

Sil'ver-ing.  Covering  the  surface  of  baser  metal 
or  other  material  with  silver.  When  the  silver  is  in 
the,  form  of  leaf,  the,  operation  is  analogous  to  that 
of  CriLDiNU  (which  see). 

in  the  plating  of  metals,  the  jninctpal  ;;teps  are 
the  foUowinfij :  — 

The  smnntkin^  doiimQ.m\  polishing  the  surface  of  tlie  plate 
to  be  silvered.  I 


Annenl'nt^.     Ilonting  the  plate  red  hot  and  plunging  it  into 
dilute  nitric  acid  until  perfectly  deau. 
I      Ptuniciiii;.     Cleaning   the   surface  with  pumice-stone  and 

water. 
I       Warming.     Heating  until  the  plate  slightly  hisses,  when  it 
■  touches  water,  after  which  it  is  dipped  in  dilute  nitric  acid, 
'■  causing  a  slight  roughness  of  the  surface,  wbich  retains  the 
^  silvering. 

Hatching.  When  the  surface  is  not  thus  renJered  suftiriently 
rough,  it  is  gone  over  with  a  graving  tool;  chased  (surtiices, 
however,  need  not  Ih^  touched- 

Bliieiitg.  Heating  the  piece  until  its  surface  assumes  a  bluish 
tint. 
I  Charging  The  workmen's  term  for  filvering.  The  leaves  of 
'  silver  are  placed  on  tbe  piece  while  heut^-d,  and  fixed  to  its  sur- 
I  face  by  a  burnisher.  Tlie  workman  operates  on  two  pieces  at 
'  once,  so  that  while  he  is  upplyiug  the  leaf  to  one  the  other  is 
being  heated. 

After  applying   two  silver  leaves,  the  piece  is  heated  to  the 

same  degree  as  at  tlri^t,  and  four  more  leaves  are  tiien  laid  on 

with  the  burnisher.     He  thus  applies  tbe  leaves  successively 

one  over  another  until   tbe  required  tliickness  is  attained,  and 

!  afterward  burnisiies  tbe  surface  with  a  strong  pressure. 

I       In  silvering  with  precijiitatcd  chloride  of  silver,  a  solution  of 

common  sait  is  adilcd  to  a  .-olution  of  nitrate  of  stiver,  and  the 

I  resulting  whit*-  ni:is>  is  \\;i-lud  and  dried  :  1  part  of  this  powder 

is  mixed  with  3  of  gnml  pcarlash,  1  of  washed  whiting,  and  IJ 

sea  salt.     After  cleaning  the  sniiiice  of  the  brass,  it  is  rubbed 

with  soft  leather  or  cork,  moistened  with  water  and  dipped  into 

the  above   powder.     After  silvering,  the  surface  is  wiished  with 

wat«r,  dried,  and  varnished.     Some  use  a  mixture  of  1  part  of 

the  silver  precipitate  with  10  of  cream  of  tartar. 

Inferior  plated  buttons  are  silvered  with  a  mixture  of  1  ounce 
corrosive  sublimate.  3  pounds  coumiou  salt,  and  3  pounds  sul- 
phate of  zinc  made  into  a  paste  with  water ;  this  is  smeared  over 
the  buttons,  which  are  tlaeu  heated  to  expel  the  mercury,  and 
afterward  burnished 

Leather  is  silvered  by  applying  a  coating  of  parchment-size  or 
spirit-varnish,  and  afterward  coating  with  silver-leaf  under 
pressure. 

The  silvering  of  glasses  and  mirrors  by  the  electro-plating  pro- 
ces;S  is  aecomplislied  in  tlie  bath  of  silver  solution  in  the  usual 
way,  the  glass  being  perfectly  clean.  See  next  article.  See  also 
l*L\TixiziNG,  p:ige  1741 ;  I.ookim:-gl.\ss,  pages  1350, 1351 ;  MiR- 
Rou,  pages  1452,  14fj3  ;  GL\ss-siLVERi.NU,  pages  982,  98S. 

Sil'ver-ing  Glass. 

In  Ljebig's  process  (Wagner's  "  Jahrefberlcht."  Vol.  IT.  pp. 
168-171),  to  an  aqueous  solution  containing  lOgrauunes  nitrate 
of  silver  in  200  cubic  ccntinicters,  is  added  sufficient  aninu>nia 
to  clear  it,  and  afterward  4.'i0  cubic  centimeters  of  a  .solution  of 
soda(free  from  chlorides),  specific  gravity  1.0.35  ;  the  precipitate 
produced  is  dia-olved  by  adding  liquid  anunonia,  saturated  with 
oxide  of  silver,  until  the  volume  is  incre.-ised  to  1,450  cubic  cen- 
timeters, when  dilute  solution  of  nitrate  of  silver  is  added  :  a  gray 
precipitate  is  formed,  watersutficient  to  bring  up  the  bulk  of  the 
liquid  to  1  ,.500  cubic  centimeters  is  Uistly  added.  Shortly  before 
applying  the  silvering  liquid  it  is  mixed  with  i ,..  to  '/r  its  volume 
of  a  solution  of  milk  sugar.  After  the  silver  has  become  at- 
tached to  tile  glass,  it  may  be  polished  with  fine  rouge  and  a 
cloth,  and  varnished  with  an  alcoholic  solution  of  gum-danunar 
Liebig  finally,  however,  reconnnended  the  following  ;  Dissolve  1 
part  nitrate  of  silver  in  10  parts  distilled  wnter.  Form  solution 
of  nitmte  of  ammonia,  specific  gravity  1  115;  a  sulphate  of 
ammonia  solution,  specific  gravity  1.105,  may  also-  be  used, 
i'repare  a  lye  of  carbonate  of  soda,  having  a  gravity  of  1.035, 
and  I'educe  three  volumes  to  two  b.\  evaporation.  The  silvering 
liquid  is  composed  of  aumioniacal  solution,  100  volumes  :  silver 
solution,  "140  volumes  ;  lye  solution.  750  volumes.  The  reduc- 
tion liquid  is  composed  of:  n, 50  grammes  rock-candy, dissolved 
in  water  ;  3  grammes  tarhiric  acid  are  addled,  the  liquid  boiled 
for  1  hour,  and  diluted  with  water,  forming  u  bulk  of  500  cubic 
centimeters  ;  b,  2.857  granunes  tartrate  of  copper  are  covered 
with  water,  and  soda  lye  is  ailded  until  dissolved  ;  the  solution 
is  diluted  to  form  500  culiic  centimeters;  one  volume  of  each 
of  these  two  liquids  is  mi.\cd  together,  and  8  volumes  of  water 
added. 

The  glass  is  coated  by  placing  a  number  of  plates  in  a  bath 
of  liquid  composed  of  .50  volume^  of  tlic  silvering  mixture,  and 
10  of  the  reducing  mixture,  to  whieh  250  to  3U0  parts  of  water 
have  been  previously  aiiiled. 

In  .1.  lioewe's  proce.-*.-;,  5fl  i)arts  of  sugar,  prepared  bv  being 
treated  with  dilute  nitric  acid,  which  is  afterward  neutralizeil  by 
chalk,  are  dissolved  in  5.000  parts  distilied  water,  20  purts  pure 
fresh  burnt  lime  are  added,  the  solution  isdistiileii,and  kept  in 
closely  stopped  vessels.  In  silverinjS.  G  parts  of  this  liquid  are 
mixed  with  1  part  of  a  solution  compn.«ed  of  nitrate  of  silver 
(fused),  7:  wafer,  150  to  IGit  )mrf,-i ;  anmionia  is  then  added 
unfil  the  precipitate  formed  is  dissolved. 

Several  descriptions  an-  given  of  tlie  process  of  Petitjean  of 
Paris.  The  following  is  from  "  IJepertoire  -le  Chimin  Applique,"' 
Vol  I.  p  321:  100  K'ain'ii^'-'  nitrate  of  silver  are  mixed  \vifh 
02  grammes  of  anunoniacal  li'iuiil.  specific  gravitv  870  to  8K0, 
and  500  grammes  di-tilled  writer.  an<l  filterptl.  Tliis  .-solution  is 
diUUed  with  15tinu-iit<  bulk  of  di>tilled  water,  and  7.'.  grnmmes 
of  tartaric  acid  dissolved  in  distilled  water  are  added  little  by 
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little  irhMc  the  liquid  is  being  strongly  agitated.     A  similar  i 
liqaid  is  prepared  with  twice  the  quantity  of  tartaric  acid. 

The  first  is  applied  by  placing  the  glass  plate,  carefully  | 
cleansed,  face  downward,  in  a  cast-iron  trongh,  ponring  and  \ 
spreading  the  solution  on  the  back  to  the  thickness  of  i  ,o  inch,  : 
and  raising  the  heat  to  GO'  Cent.  ;  when  deposiition  has  taken  ■ 
place,  it  ii  .siniil.irly  treated  with  the  second  liquid,  and  after-  ■ 
ward  covered  with  a  protecting  varuish.  | 

Delaniotte's   silvering   liquid    is    prepared   by   dissolving  20 
gnminies  gun-cotton  and  liXl  of  natron  in  200  cubic  centimeters  i 
of  water;  the  liquid  hwomes  warm  and  turns  browu  ;  when  cold,  ' 
it  is  diluted  with  water  uutil  it  forms  the  bulk  of  a  liter.    With 
this  U  mixed  a  solution  made  by  dissolving  IW  parts  nitrate  of 
silver  in  200  parts  of  water ;  12)  parts  of  this  are  mixed  withau 


4-  25  grammes  of  sugar  are  dissolved  in  250  grammes  of  wa- 
ter: 3  gmmmes  of  nitric  acid  are  added.  The  liquid  is  iioiled, 
allowed  to  cool,  and  sufficient  of  No.  3  to  nearly  neutralize  the 
acid  added  :  alwj  50  centimeters  of  alcohol,  when  it  is  diluted 
with  water  sufficient  to  bring  its  volume  up  to  I  liter. 

Foncault's  method  is  siudhr  to  the  nbove,  the  pioporiions 
being  somewhat  varied  and  the  nitrate  tf  silver  added  lai^t, 

L.  L.  Hills  dissolves  1  ounce  nitrate  of  silver  in  2  fluid  tiunres 
of  water  ;  liquid  ammonia  is  added  until  the  prccipitjtre  which 
at  first  forms  is  dissolved,  care  being  takeu  to  avoid  excess  of 
anuuouia.  A  few  gi-ains  of  nitrate  of  silver,  sufficient  to  cause 
a  slight  tarry  odor,  ai-e  tiien  added ;  this  odor  indicates  that  the 
liquid  is  in  proper  couditiou  for  use.  AVith  this  is  mixed  a  com- 
pound of  5  gr.  uiannite.  1  dr.  sulphuric  ether,  and  1  oz  sugar. 


eciual  quantity  of  liquid  ammonia  ;   when  the  resulting  precipi-     treated  with  puretuipUuric  acid  and  neutral i zed  with  pulverized 


tate  is  redissolved  aud  the  liquid  becomes  clear,  it  is  mixed  with 
the  tir-it  solution,  and  after  st;iuding  12  hours,  half  the  vuluuie 
of  distilled  water  is  added,  and  the  combined  solution  is  ready 
for  use. 

It  is  poured  ou  the  plate,  ledges  coated  with  resinous  varnish 
on  the  under  side  preveutiug  it  from  ruuniug  off,  aud  subjected 
to  a  heac  of  GO'  or  70'  by  a  water  bath,  in  which  the  face  of  the 
glass  is  immersed. 

.  M;L>*se  employs  600  grammes  citric  aci  I  dissolved  in  water, 
and  neutralized  by  320  griuiuies  lime;  the  precipitate  is  mixed 
with  240  grammes  sulphate  of  magnesia,  in  twice  its  weight  of 
water,  forming  tartrate  of  uiagnesia  in  solutiou,  which  is  filtered 
aud  evaporated  in  a  porcelain  dish  to  j  its  oi'iginal  volume  ; 
when  cool,  ammonia  is  added,  and  the  liquid  put  a>vtiy  iu  closed 
vessels.  For  use,  100  grammes  of  oxide  of  silver  are  dissolved 
iu  I  kilogramme  of  tUe  above  solutiou,  three  liters  of  water  are 
added,  and  the  whole  is  digested  at  a  low  beat. 

A  battery  is  employed  for  causing  preciidtatioo  of  the  metal- 
lic silver  on  the  article  to  be  coated. 

Nitrate  of  silver  and  alcoiiolic  solutiou  of  tannin  liave  been 
employed  by  Unger  for  ailveriug  glass  aud  porcelain. 

Oimeg's  process  coniiists  in  ninistening  the  cleansed  glass  with 
a  solutiiiu  of  1  part  Rm'-helle  salts  (^tartrate  of  soda  and  potassa) 
in  2(K)  piirts  of  water,  and  afterward  pouring  ou  it  a  solutiou 
containing  nitrate  of  silver  20,  Itochelle  salts  40  parts,  which  is 
allowed  to  flow  uniformly  over  the  glass  ;  the  plate  is  then  kept 
in  a  horizontal  position  for  one  half-hour,  when  it  is  wsished; 
when  dry,  the  silver  is  coated  with  a  varnish  composed  of  gum- 
dammar,  20  parts;  asphaltum.o;  gutt:i-percha,5  ;   bfuzine,  75. 

il  Bottger's  process  is  based  on  those  of  I'etitjean  aud  Oimeg. 
He  dissolves  one  drachui  of  nitrate  of  silver  in  au  ouuce  of  dis- 
tilled water  and  pours  this  slowly  iutu  a  boiling  solution  of 
tartrate  of  soda  and  pota.ssa ;  a  second  liquid  is  prepared  by 
dissolving  one  drachui  nitrate  of  .silver  in  one  ounce  of  distilled 
water.  These  two  solutions  are  mixed  and  applied  to  the  glass, 
causing  precipitation  of  the  metal. 

In  the  process  of  Martin  four  li-^uids  are  employed  :  — 

1.  40  grammes  aitrate  of  silver  in  1  liter  of  water. 

2-  70  cubic  centimeters  of  ammonia  of  24'  in  1  liter  of  water. 

3.  4(.l  grammes  caustic  potash  in  1  liter  of  water. 

The  above  must  be  free  from  carbonic  acid. 

Fig.  5096. 


chalk.  It  is  applied  to  the  glass  in  an  india-rubber  pan,  heated 
by  a  water-bath  at  212'^  Fah.  temperature,  a  rocking  motion  being 
constantly  maiutained  A  Tarnish  composed  of  gum  dammar 
and  sulphuric  acid  is  preferred  for  covering  the  deposited  silver. 
Drayton  proposed  the  use  of  essential  oils,  as  oil  of  ca.«sia, 
pink,  etc.,  for  separating  silver  fi-om  the  amnioniacal  solution. 
Kesiuous  matters,  produced  by  the  oxidation  of  the  oil,  were 
fouud,  however,  to  form  spots  on  the  silver  surface. 

Wagner  rentarks  that  only  those  oils  which  contain  aldehyde 
are  adapted  for  silvering,  and  these  uuist  be  freed  from  car- 
bureted h,\dnigcn.  For  this  puvpose  oil  of  rue,  for  exuuiple, 
is  agitated  with  n  strong  aqueous  solution  of  double  sulphite  of 
pota.sh.  From  the  uompound  thus  formed,  tlie  oil  of  rue  is 
separated  free  fi'om  resinous  matters  by  dilute  .mlphuric  iicid. 
The  puiified  oil  is  dissolved  in  alcoholic  ammouiacal  liquid  for 
precipitating  the  silver  solution. 

The  process  empluyed  by  II.  Siemens,  and  described  in  the 
"  Archiv  der  Pharmacie,""  is  as  fellows:  Atdeh\de  ammonia  is 
first  made  by  conducting  dr>- anunonia  gas  through  aldehyde. 
The  aldehyde  ammonia  and  the  nitrate  of  silver  are  dissolved 
feparatel)  in  distilled  water,  and  the  solutions  mixed  and  fil- 
tered. The  proportions  used  are,4gramuies  nitrateof  silver, and 
2  5  grammes  aldehyde  ammonia  to  one  liter  of  water.  The  object 
to  be  silvered  is  first  rinsed  with  a  solution  of  sal  soda,  then 
«ith  alcohol,  and  lastly,  with  distilled  water.  AVhen  thoroughly 
clear,  it  is  filled  with  the  almve  solution  and  suspended  in  a 
water  bath.  The  bath  is  heated  gradually,  and  as  >oi'n  as  the 
temperature  of  122*^  Fah.  is  re;iched,  the  silver  niirn'r  begins  to 
form.  ItiS  forntation  is  soon  conipleted,  at  a  temperature  of 
about  130°  to  140"^  Fab.  At  first,  while  the  coating  is  thin,  it 
looks  black,  but  as  it  grows  thicker  it  acquires  more  luster,  and 
finally  forms  a  beautiful  silver  surface.  When  this  has  takvn 
place,  the  object  is  removed  from  the  water  bath,  and  its  con- 
tcjits  emptied  out  It  can  now  be  rinsed  out  with  distilled  wa- 
ter and  allowed  to  dry.  See  also  Gl.\ss-su.veri>g,  pages  982,  983. 
Sil'ver-miU.  A  mill  or  set  of  luacliinevy  iu 
wliicli  argentiferous  ores  are  treated. 

Fig.  5096  is  a  view  of  a  silver-mill  as  arranged  for  working 
ores  by  the  dry  process.  The  ore  is  fed  into  the  BJake  crusher, 
which  is  shown  at  the  upper  portion  and  left-hand  end  of  the 
building.  This  machine  is  docribed 
under  ORE-rRusHi.R{ which  sce).and  if 
ot  the  8  X  10  size,  tljatis,  having  jaws 
of  thofe  dimensions,  it  may  crush 
20  tons  per  day  The  broken  ore,  in 
pieces  of  t!ie  size  of  a  nalnnt  or 
smaller,  falls  on  to  the  dry  kiln  floor, 
which  has  plates  of  iron  over  Hues  of 
brick.  Ilei-e  salt  is  mixed  with  it  in 
tiie  proportion  of  from  3  to  lu  per 
cent,  according  to  the  richness  n|  the 
ore.  From  the  floor  it  is  raked  on  to 
the  automatic  feeder,  and  from  thence 
passes  to  the  stamp-battery,  which 
delivers  it  to  the  receiving-hopper. 
It  is  elevated  thence  by  the  conveyor 
to  the  hopper  above  the  furnace,  and 
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is  sifted  Jown  through  the  flame,  being  caught  upon  the  furnace- 
bed,  whence  it  is  drawn  about  every  hourou  to  the  cooling-floor. 
Here  it  ii»  damped  and  conveyed  by  cars 
to   the    anialganiating-pan.      In    the 
furniice-shaft,  the  chemical  reac- 
tion takes  place  which  converts 
the  sulphide  of  silver  into 
the  chloride,  in    which 
latter    condition  it  is 
brought, as  one  may 


The   clean- 
up pan  shown 
on  a  still  lower 
level,  i.^  used 
occ:isianalIy, 
to    cle  in    up 
the  (lardiimal- 
gam  wliichac- 
cuiiiul.ttcs  on 
theironof  tlie 
pan    and   the 
luuUers,  and  for  treati 
h  ird    amalgam 
treiited    witli    quiclis 
render  it    fluid,  and 
pissed    throuirh    the    strainer 
au  I  the  retort,  as  just  st  ited 

The  oi^itator,  on  t!ic  lowest 
level,  is  use  I  to  retain  the  l:ist 
particles  which  may  lie  washed 
away  from  the  settler.  It  is 
an  auxiliary  settler,  and  baa 
agitating  arms  to  kccpt!ie  pulp 
stirred  up-     It  may  be  used  at 

the  LMi  I  of  the  series  in  Fi^  5J93,  but  is  shown  clearly  in  the 
Dext  figuiv. 

Fig  oOSr-^howsthe  wet  process, in  which  the  dry-kiln  floor  and 
the  Steti'fclJt  furnace  are  not  u>ed,  the  wet  ore  from  the  mines 
remaining  wet  throughout  tlie  wnole  process.  The  chemical 
chmgcs  for  the  redaction  of  thesulpliide  of  .silver  to  a  .*yi.t  of  sil- 
ver, upon  which  quicksilver  will  act,  take  plate  in  the  pan  The 
agents  are  chloride-*  of  sodium  or  anmionia.sulp.iates  of  copper, 
iron, or  ammonia.  On  the  left, on  the  highest  floor, is  the  Blake 
crusher,  from  which  the  broken  ore  falls  on  to  a  floor,  and 
thence  by  a  chute  to  the  automatic  feeder,  which  delivers  it  to 
the  sUimps.  A  sluice  conducts  the  pulp  to  the  settler^  which  is 
shown  about  niidlength  of  the  building-  From  this,  the  slimes 
are  conducted  by  a  sluice  to  the  am:il;;ai)iating-pan,  where 
they  are  ground  as  in  the  ca.se  of  the  dry  process,  exceptin;^ 
that  in  the  former  tlie  duty  of  the  mullers  is  principally  to  stir 
the  pulp  and  keep  it  agit;ite  I,  so  that  the  quicksilver  may  come 
in  contact  with  all  of  the  silver.  Below  the  amalgainatin^-pnn 
are  the  settUr,  cUar-up  pa»,  and  agitator ^  as  previously  described. 


mercury.  In  the  presence  of  the  sulphurous  ga.«es  from  the 
sulphide  of  silver,  thL-  chloride  of  sodium  is  decomposed  and 
yields  its  chlorine  to  the  silver  forming  the  chloride  of  pilver, 
"while  the  sulphurous  giises,  uniting  with  the  soda,  form  sul- 
phate of  soda,  which  is  washed  out  with  the  tailings. 

In  the  nnialgamating-pan  it  is  mixed  with  water  to  the  con- 
sistency of  thick  molasses,  thin  enough  to  adow  the  mass  to  be 
stirred,  and  the  quick>ilver  to  permeate  every  piirt,  bur  not  >"o 
thin  as  to  allow  it  to  settle  too  freely.  The  charge  of  a  5-fnnt 
pan  is  about  l.aUO  pounds,  and  the  mercury  from  11)0  to  S'^O 
pounds,  according  to  tiie  richness  of  the  ore.  The  rate  of  revo- 
lution is  55  per  minute,  maintained  for  from  6  to  8  hours, 
when  the  whole  contents  of  the  pan  are  drawn  off  by  the  sluice- 
le  settler.  litre  a  fresh  charge  of  water 
o  thin  the  pulp  and  allow  tlie  anialpwni 
le  stirrer  rotating  15  to  the  minute.  The 
three  sluices  by  which  the  pulp  isdrained 
!  upper  one  takes  off  the  thinnest  por- 
1 ;  after  an  hour  or. -^o,  the  next  is  opened, 
and,  afti-r  an  interval,  the  third.  What 
remains  lies  there  till  the  next 
charge,  but  the  amalgam  is 
drawn  off  from  the  quick- 
gilver  bowl  and 
strained,  the  mer- 
cury beir.gre- 

3 ^^^^'^^C^  turned  to  the 

pan,  and  the 
amatg:ini  put 
into  the  re- 
tort. 


Booth's  Silver-Mill  (  Wet  Process), 


Paper  coveieil  with  silver  foil. 

See  Electro-platin'g  ;  Sil- 

also   Watts*     "  Electro-metal- 


Sil'ver  Pa'per. 
Sil'ver-plat'iug, 

VEIUN(;,     etc.        See 
lurj^v." 

Sil'ver-po*w'der.  For  japanners,  etc.  Bismuth, 
1  ;  tin,  1  ;  melted,  and  1  part  of  mercury  added. 
Cool,  and  powder. 

Sil'ver  Rain.  (Pifrotcchnif.)  Small  cnhes  of  a 
compositiDU  whieh  emits  a  wliite  li^'ht  in  hiiruing  ; 
used  as  ilecnratioiis  lor  the  pots  of  rockets,  etc. 

Sil'ver  SoPder.  Hardest  .silver  solder,  4  parts 
fine  silver,  1  coppv-r.  Hard  silver  solder,  3  parts 
sterling  silver,  and  1  brass  wire,  added  after  melt- 
ing the  silver  to  avoid  waste  of  zinc.  Soft  sil- 
ver sohler  for  general  use,  2  parts  tiue  silver,  and  1 
bra.ss  wire  ;  oeca-^ionally  J  part  of  arsenic  is  added, 
to  render  tlie  .solder  more  fusible  and  white,  but  it 
diminishi'S  the  malleability.  The  arsenic  should  be 
added  at  the  last  moment,  and  care  taken  to  avoid 
its  fume^. 

SiPver-steel.  An  alloy  of  silver  and  steel,  which 
seems  to  have  lieeu  first  made  by  Fiuvday  and  Stod- 
art,  about  132"2,  and  which  was  soon  taken  up  by 
tlie  cuttlers  of  Sheffield  foi*  fine  mzors,  surgical  in- 
struments, etc.  The  silver  is  only  about  the  jp^ 
part. 


Sim'blot.     ( JVcaviiuj.) 
harness  ol  a  draw-loom. 

Sim'i-lor.  A  gold-colored  alloy 
of  cup|ier  and  zinc.      See  Skmiloi:  ;  Al.LOY. 

Sixa'ple.  ( IVeavimj.)  a.  A  draw-loom  employed 
in  fancy  weaving. 

.  b.  A  cord  dejiendent  from  the  tail  of  a  harness 
cord  in  a  draw-loom,  having  at  its  en<l  a  hob,  by 
which  it  is  pulled  to  work  a  certain  portion  of  the 
harness. 

Sinch  (Spanish  ciiicho,  a  girth),  (ffnrncss.)  A 
strap  whereby  the  loop  on  the  end  of  the  girth  of 
a  Spanish  saddle  is  laced  to  the  loop  on  the  saddle. 
The  Spaniards  and  Mexicans  do  not  use  a  buckle,  but 
pass  a  strap,  rope,  or  raw-hide  over  and  over  around 
the  loops,  and  tuck  the  end  in. 

Sin'don.  1.  {Fabric.)  A  fine  East  Indian  cot- 
ton stulf. 

2.  (Siirgiml.)  A  pledget  of  lint  introduced  into 
the  hole  made  by  a  trejihine. 

Singe'ing-ma-chiue'.  A  machine  m  which  the 
fibrous  down  is  removed  from  the  .'^urfuce  of  cotton 
cloth  by  pa.ssing  it  through  a  gas  ilame. 

In  the  longitudinal  section  {Fig.  5098),  o  a'  are  two  pairs  of 
■wooden  cylinders  covered  with  fustian,  between  which  the 
cloth  is  drawn  and  submitted  to  the  action  of  a  series  of  gas-jets 

Fig.  5098. 


Singeing-  Machine. 


SINGEING-LAMP. 
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SINGLE-STICK. 


issuing  from  the  pipes  b  b'  at  distances  of  about  one  eightli  of 
au  inell  apart.  The-e  are  supplie.!  from  the  main  pipe  c  by  the 
br.mclies  il  d'  proviJeJ  witli  i  ocks  bj  whieli  tlie  a.m-.es  from 
the  jets  are  so  resJUUiteJ  a.<  to  coateee  aud  form  a  coutinuous 
line  of  fire  Brushes  li  li'  remove  tl»e  singed  fiber,  and  any 
sparks  occurring  are  I'Xtingui.died  by  the  blocks  e  t'.  Above 
tile  cloth  are  two  pipes  //',  each  liaving  a  longitudinal  slit  at 
botlom  and  communicating  with  tue  large  pipe  g,  which  is  ex- 
hausted by  means  of  a  fan. 

Fig  o'laa  shows  Curtis  and  Marble's  gas-singer  for  print-cloths 
aud  all  other  f,ibric3  for  bleaching  aud  tiuisuing.    It  hai  a  liun- 

Fig.  5099. 


Sinseins-Machine. 


sen  burner  with  fan-blower  att  iched  for  .supplying  the  air.  It  13 
made  with  from  one  to  si.'C  sets  of  burners  aud  a  width  to  corre- 
spond to  tile  sbe-u-ing-machiue. 

Singe'ing-lamp.     A  flat-boilied  lamp  with  one 

open  hide  to  tlie  light-chamber,  used  to  singe  the 
hail-  oC  horses  as  a  substitute  lor  elippiiig. 

Sin'ger  (simjc-r).  An  apiuiratus  through  wliieli 
cnttou  or  woolen  goods  are  passeil  to  relieve  tbem  of 
their  Hurt',  preparing  them  lor  tlie  dyer.  The  ca- 
pacity of  a  braid-singer  is  10,000  yards   per  hour. 

See    SiN'OKIN'G-MACaiNE. 

Siug'ing-glass.  A  thin,  sonorous  glass  vessel, 
which  yii'lds  uii  echo  when  vibiateil  by  a  sound.  It 
is  referred  to  by  Pepys  in  his  Diary,  lti6a  :  "  Tliey 
are  .so  thin  tliat  the  very  breath  broke  one  or  two  of 
them."     S.H-  Figs.  40.V.i;  4270,  4271. 

Sm'gle-aot'ing  En'gine.  {Siaam-onijiiic.)  An 
engine  in  which  sle.iiii  is  admitted  to  one  side  only 
of  the  piston,  in  contradistinction  to  the  dmiJilc-iicl- 
iwj  ciiijiiic,  in  wlucli  both  motions  of  the  piston  are 
made  by  livc-sfeum. 

The  Nswcomen  atmospheric  engine  is  an  example,  and  was 
the  first  successful  steam-engine  (.see  Fig.  406,  page  177).  This 
engine  was  working  at  the  Cornish  mines  when  Watt  grasped 
the  problem  and  made  his  engine  (Fig.  406)  See  also  Fig  1467, 
and  Plate  -XLIV.  page  1829. 

Steam  is  admitted  below  the  piston,  in  order  to  displace  air. 
The  steam  being  condensed,  the  atmospheric  pressnie  above 
the  piston  depresses  the  latter  and  elevates  the  other  end  of  the 
■walking-beam  to  which  the  pump-rod  is  attached. 

In  another  form:  — 

Steam  is  admitted  above  the  piston,  to  depress  it  and  raise 
the  pump-rod.  The  steam,  being  condensed,  allows  the  weight- 
ed puuip-rod  to  bear  upon  the  column  of  water  in  the  pump- 
stock,  and  the  water  is  thereby  y'o^cct/  up  the  eduction-pipe. 

In  another  form  :  — 

Steam  is  admitted  above  the  piston,  to  depress  it  and  raise 
the  other  end  of  the  walking-beam  to  which  the  lift-rod' of  the 
pump  is  attiu'hed.  In  this  instance,  the  steam  stroke  of  the 
piston  is  the  efl'ective  stroke  of  the  pump-rod. 

Watt  was  the  iuventor  of  the  i/oiibte-nctijig  ^team-fn^ine.  He 
placed  a  cover  on  the  cylinder,  and  introduced  steam  to  prevent 
the  cooling  of  the  cylinder  by  the  access  of  air.  He  allerward 
used  the  steam  above  the  piston,  to  give  the  f.ositive  downward 
motion,  and  thus  originated  the  DoUBLE-ACTlAG  STEA.M-t^QI.NE 
(which  see). 

Sin'gle-block.  A  block  having  hut  a  single 
sheave.      A  single  slieave  in  a  pair  of  cheeks. 

Sin'gle-block  Fur'nace.  (i[clally,r(jy.)  An 
old  form  of  iron-refining  furnace. 

Sin'gle-cut  File.     A   file  having  hut  a  single 


rank  of  teeth.     Afloat.     In  contradistinction  to  the 

double-cut.  file,  wliich  has  two  crossing  ranks  of  teeth. 

The  horizontal  ohliiiuity  of  the  teeth,  relatively  to 

Fig.  0100, 


Single- Cut  File. 

the  central  line  of  douhle-cut  files,  is  about  55°,  but 
in  siiujlc-ciU  files  the  inclination  is  much  less,  and 
in  some  fixUs  the  teeth  are  sipiare  across  the  face  of 
the  file. 

Siii'gle-flu'id  Bat'ter-y.  (E'cdi-o-vuifinetism.) 
A  galvanic  battery,  liaving  but  a  single  lluid,  in 
which  the  elements  are  submerged,  or  by  which  they 
are  wetted.  The  oiiginal  Voltaic  pile  was  tile  first 
of  this  class.  Cniikshiink  was  the  first  to  submerge 
the  elements.  Babbiiigton  and  Wollaston  had  also 
submerged  elements.  See  GiiAViTY-B.vrTEUV  ;  Cal- 
LAUI)-I!A1-|'K11Y. 

The  term  is  in  contradistinction  to  the  double-fluid 
baVeiij,  invented  by  Daiiiell. 

Sin'gle-liue.  [Suddhrij.)  A  single  rein  leading 
from  the  hand  of  the  driver  to  a  strap  lorked  a  little 
behind  the  hames,  and  proceeding  thence  to  the  bit- 
rings. 

This  is  the  favorite  mode  in  most  parts  of  the  West  of  driving 
hordes  at  work  on  the  farm,  or  win  n  hauling  on  the  ro;ids  with 
more  than  a  single  span  or  pair.  A  steady  |mll  brings  the  hor.se 
liiiu\  or  to  the  left,  the  vtar  side ;  and  a  jei  k  turns  him  s^^,  or 
to  the  right,  the  o//  side.  The  otf'  hoi-se  is  f  istei  ed  lo  the  near 
one  by  5.jtirtiry-siirlc  and  a  tnlcii-bnrk  strap.  The  torn  er  makes 
him  keep  his  ilistame.  and  the  hutcr  kieps  him  ton  going  too 
fjust.  The  s^sten^  was  made  familiar  to  many  b_\  its  being  in- 
troduced info  the  United  States  Army.  The  heavy  six  mule 
teams  of  the  transpoi  tation  trains,  especially  those  of  the  West, 
were  thus  driven.  The  driver  rides  the  near  wbccl-lior.-e,  and 
the  single  line  passes  through  a  runner  on  the  head-stall  of  the 
near  hor.-e  cd'  the  liiidd.e  pair  and  thence  to  the  bit  of  the  near 
leader.  The  olf  leader  is  jiirkeijetl  i>^  by  the  stick  which  is  at- 
tached to  bis  hit  and  to  the  banie  of  the  near  leader.  The 
Uiiddle  pair  of  hor>es  are  on  each  .-ide  of  the  fifth  chain,  aud 
have  DO  choice  but  to  submit  and  go  with  the  others. 

Sin'gle  Mi'cro-scope.  A  microscope  con.sisting 
of  a  single  lens.  Some  of  those  on  the  principle  of 
the  Staiilinpe  lens  :ire  very  powerful. 

Sin'gle-reed  Plane.  A  bcad-idane  with  but  one 
hollow  ill  its  sole.  liead-jilanes  are  also  made  for 
planing  several  beads  at  once. 

Sin'gles.  (Silk-munufadure.)  Silk  thread  formed 
of  one  of  the  reel-threads  t\\isted. 

Several  singles  are  united,  and  twisted  in  a  direc- 
tion contrary  to  that  of  the  siiKjles,  to  make  thrown 
silk. 

Sin'gle-shov'el  Plo^w.  A  corn-plow  with  bnt 
one  shovel,  in  contradistimtion  to  a  tlouble-shovel 
plow.      See  SlInVEL-PLOW,  I'ig.  5042. 

Sin'gle-stick.  (IFeapon.)  A  long  stick,  for- 
merly used  in  a  certain  description  of  fencing. 

Fig.  6101. 


Single- Trees  and  Double- Tree. 


SINGLE-TREE. 
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•siriioN. 


Sin'gle-tree.  A  bar  secured  by  its  center  to  tlie 
cross-liiu-  of  tlie  thills  or  shafts,  niid  to  wliose  end 
the  truces  are  attached.  The  single-trees  are  con- 
nected to  the  ends  of  the  doulile-tree  when  the  horses 
are  liitclied  in  pairs.  A  u-hijllc- 
tire. 

Sin'gle-tree  Hook.  A  liook 
on  eat  ii  arm  of  the  sinL;h*-tree,  to 
which  the  traces  arc  attached. 

Siii'i-cal  Quad'raiit.  (Xnii- 
iii.li/.)    An  instiunient  formerly 
used  for  working  ont  eonrsi's  and  distances. 

Sink.  A  tray  into  which  slops  or  wash-water  are 
I'lonred,  to  get  rid  of  them  by  means  of  a  jiipe  which 
carries  them  to  a  drain. 

Sinks  are  used  in  kitchens,  wasli-hnn.ses,  bar- 
rooms, etc. 


Fig.  5102. 
Single-Tree  Hook. 


In  Fig.  .'>103,  the  .sink  lias  near  tiie  bottom  a  gniting.  and  its 
grooved  sides  furuisli  support  to  uiovable  metallic  baskets. 


Fig  5103. 


Cininter  Sink. 


In  Fig,  5104,  the  sink-top  is  of  east-iron,  rectangular  outside 
and  rounded  within.  It  has  a  down-curved  edge  to  R-ceive  the 
top  of  its  supporting  wooden  fi-ame.and  an  e.\tensiou  at  one 
end  to  hold  a  woodeu  shelf  for  the  support  of  a  pump. 


Fig.  5104 


Kilchen-Sink. 

Sink'er.  1.  (KaWinri-machiiir.)  A  wheel  with 
tliin  plates  or  projections,  called  iviiir/.'i,  inclined  to 
its  axis  and  nsed  to  deiiross  (sink)  the  yarn  between 
the  needles  and  below  tlie  beards. 

A  is  a  top  view,  and  Can  elevation  of  a  knitting-machine,  in 
which  tt  a  is  the  sinker,  and  f)  h  the  knockin;-'-ofT  wheel  The 
.linker  depresses  the  yarn  between  the  needles  below  the  points 
of  the  beards,  '['he  l<inifini;-w/ifrf  raises  the  loops  jnst  above 
the  points  of  the  beards.  The  knocking-ovtr  wheel  raises  the 
loop  over  the  head  of  the  needle. 

C  is  for  a  peculiar  kind  fif  machine  in  which  a  weft-thread  is 
introduced.  The  wlicei  c  is  for  pressing  out  evei-v  .■ilternate 
needle,  so  that  a  yarn-carrier  cau  lay  in  the  welt-tln-ead.  The 
$tnkfr-u'hf(i  a  presses  down  the  wefl-yarn  between  the  needles, 
and  down  on  tlie  loops  already  formed. 

In  the  stocking-fmme.  the  inrk-xinkns  and  leaft-^lnkers  .nlter- 
nate  with  each  other.  Tlie  jack-sinkers  are  siispentled  from  the 
ends  nf  the  j-ieks.  anil  .are  sepsrati-Iv  mnvitble  :  the  Itit't.ainktrs 
are  fixed  to  a  bar  called  the  ainker-bnr,  and  all  move  together. 

2     ,\  IcadiMi  weight  for  a  fi.shing  line,  nel.or  seine. 
Sink'er-bar.     A  bar  in  a  knitting-macdune  to 
which  the'  Icad-siiikcrs  ai-e  attached. 


Stnker. 


Fish-Line  Sinker. 


Sink'er-tvheel. 

(Kui/tftti/-in(tfhhic.) 
One  with  a  seiies  of 
oblicjue  wings  to  de- 
press tlie  yarn  be- 
tween the  needles. 
See  SiNKKR. 

Sink'ing.     1. 
(Juincri/.)   A  rabbet 
or  angular  recess  in 
the  corner  of  a  bo.ard.     See  Rabbet. 

2.  (Miiiiwi.)  The  digging  of  a  vertical  shaft  from 
above  downward. 

A  ri.finri  shaft  is  one  excavated  from  below  upward. 

Sink'ing-head.  (FtnnuUiuj.)  The  molten  metal 
in  the  ingate  of  a  mold  to  snp]ily  metal  to  the  ca.st- 
ing  dnring  shrinking. 

Sink-trap.  (.Hydraulics.)  A  trap  for  a  kitchen 
sink,  so  constriiet- 

ed  as  to  allow  water  Fig.  5107. 

to  pass  down,  but 
not  allow  rellow  of 
air  or  gases. 

Sin'net.  Spun- 
yarn,  riaited 
liempen  yarn  or 
straw.      St'iivrf.. 

Sin-um'bra- 
lamp.  A  form  of 
astral  lamp  in 
wdiich  the  exterior 
edge  of  the  circular 
oil-vessel  is  beveled  ofTat  the  top  so  that  the  rays  of 
light  proceeding  from  the  wiek  reach  the  surface  on 
which  the  lamji  is  siipjiorted  at  a  le.ss  distance  from 
the  center  than  in  the  ordinary  construction.  The 
light  is  also  diffused  by  a  ground-glass  shade  sur- 
rounding the  chimney,  so  that  the  .shadow  is  ren- 
dered imjiereeptible,      (Sine  itmbTa.) 

Si'phoid.    (Hiidrnv/ies.)    Soda-water  apparatus. 

Si'phon.  1.  A  curved  tube  having  one  branih 
longer  than  the  other  ;  used  for  transferiing  lii|uids 
from  highci-  to  lower  levels.  It  acts  liy  atmosjiheric 
pressure,  and  consecpiently  cannot  be  de)icnded  on 
ibr  overcoming  bights  greater  than  about  30  feet 
near  the  level  of  the  sea,  and  a  less  hight  at  great 
elevations. 


Sink-  Trap. 


SIPHOK. 
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Siph»ns  ure  shown  in  the  Ej^yptian  tombs  of  the  datt'S  of  1450 
B.  c  aud  1355  u-  c  ' 

At  A,  in  Fig.  5108,  two  men  arc  engaged  in  inixing  and  dtn-ant- 
ing;  wine  probably  .  One  is  fXluiu^ting  the  an*  lioin  a  ^iphon 
preparatory  to  placing  tlie  lower  end  of  the  long  leg  in  the  vaso 
into  whieh  the  ends  of  two  other  siphons  are  alivady  placed. 

The  siphon  aud  its  name  are  tireek.  How  mueli  older  than 
the  Greeks  as  an  intellectual  nation^  we  know  not. 

It  was  a  favorite  contrivance  with  Hero  of  Alexandria,  lOO 
B.  c.,in  his  various  toys  and  automata,  of  which  the  cup  of 
Tant-ilus  is  a  favorite  instmce,  and  has  been  reproduced  in 
modern  times.     Sue  the  "  Spiritalia  ileronis.*" 

C'shows  the  ordinary  siphon  :  it  is  filled  with  liquid,  the  ends 
stopped,  and  the  shorter  leg  immersed  in  the  ves^el  from  which 
the  liquid  is  to  be  drawn  ;  the  longer  leg  being  placed  in  or  over 
the  receiving  vessel.  On  opening  the  ends  a  continnou.s  How  is 
maintained  until  the  level  of  the  liquid  in  the  up()er  vessel 
reaches  that  of  the  orifice  in  the  shorter  leg  of  the  sipnon 

B  shows  a  large  siphon  used  at  Metz,  in  repairing  a  dike  on 
the  Moselle.    To  put  it  in  operation,  the  ends  were  stopped  with 
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plu^  and  the  siphon  filled  with  water  throu<;h  a  funnel  a,  the 
air  being  permitted  to  escape  through  the  rock  6  When  full 
of  water,  this  was  clo^e^^  with  a  cover  c,  provided  with  a  tubular 
glass  top,  which  permitted  a  view  of  an  indicator-needle  on  a 
float,  which  showed  at  what  hight  the  water  stood  -.m  its  level 
became  gradually  lowered  in  consequence  of  the  air  contained 
in  the  water  accumulating  at  the  bend  of  the  tube.  When  the 
siphon  required  refilling  from  this  cause,  the  cnck  //  was  closed, 
the  cover  removed,  ami  the  funnel  filleil  with  water,  afler  which 
the  cover  was  replaced  and  the  cock  d  reopened.  Thii^  flow  was 
thus  rendered  continuous. 

Gwynne's  dniinage  siphon,  D,  is  of  ordinarj*  construction, 
but  has  a  flap-valve,  opening  inward  or  upward,  attached  to 
the  inner  end,  which  prevents  the  water  (lowing  bnrk  again. 
At  the  other  end  of  the  siphon  another  valve  is  fixed,  which 
opens  outward,  and  is  closed  by  the  chain  a.  Attached  to  the 
siphon  is  a  rentrifug;il  pump,  having  a  separate  suction-pipe 
and  valve  dipping  into  the  water,  and  it.-*  ilischarge-pipe  b  m- 
curtd  to  aud  emptying  into  the  siphon.     To  start  the  siphon, 
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the  pump  Is  put  in  motion  by  the  portable  engine,  the  air-cock 
is  opened,  and  iis  the  siphon  fills  with  water,  all  tlic  air  is 
quickly  di.^placed.  The  air-valve  is  then  cUised,  and  on  the 
chain  a  bt^^ing  uufustened,  the  outer  valve  will  open,  aud  the 
siphtm  will  discharge  water  in  the  usual  way  and  at  tlie  ordinary 
velocity.  Hy  keeping  the  pump  at  work,  however,  an  inetea.-ed 
discharge  of  water  is  (ibtaiued  through  the  siphon,  in  propor- 
tion to  the  velocity  with  which  the  water  is  discharged  by  the 
pump. 

liy  the  arrangement  shown  in  Fig  5100,  a  siphon  may  be 
filled  without  dauger  of  the  liquid 
being  brought  in  contact  with  the 
mouth  or  hands.  It  and  the  tube 
«  are  pa-^^sed  through  the  stopper  of 
the  tube  b,  which  h:is  an  aperture 
at  bottom  provided  witii  a  ball- 
valve;  on  blowing  through  the 
tube  n,  the  aperture  if  closed  by  the 
ball,  the  liquid  is  foned  upward 
through  the  short  legof  the  siphon, 
aud  when  the  How ib  established,  the 
mouth  is  withdrawn,  and  the  b:tll, 
cea:^iug  tn  close  the  aperture,  allows 
the  liquid  in  the  vessel  to  run  Ireeiy 
into  the  tube. 

The  term  siphon  has  been  em- 
ployed with  some  impropriety  to 
bent  tubes  used  for  conducting  wa- 
tor  from  one  hill  to  another  acroes 
an  intervening  valley.  An  iristance 
of  these  is  found  in  the  old  Uonian 
Aqueduct   at    Lyons  (Fig.    200,    page 

SOUTKRAZICI. 

One  nf  the  largest  siphons  of  this  kind  in  the  world  is  that  of 
the  iron  pipe  wiiiih  conducts  the  water  under  Feather  River, 
California.  It  has  a  vertical  depression  of  856  feet.  The  re- 
ceiving anil  ha.s  a  bejul  of  180  feet ;  the  length  of  the  inverted 
siphon  is  2^  miles;  its  diameter  30  inches.  It  supplies  the 
Spring  Valley  Mining  and  Canal  Company ,  Cherokee  Flat,  Butte 
County,  California. 

The  Bedonal  siphon  of  the  Madrid  Aqueduct  is  an  inverted 
siphon  for  crossing  a  valley,  and  is  4,li(M.t  f<  et  in  length.  It  con- 
sists of  4  cast-iron  pipes,  each  3  feet  in  diameter,  and  laid 
parallel. 

It  forms  one  portion  of  the  chain  of  works  which  brings  the 
water  of  the  river  Lo/,o.\ato  Madrid.  At  the  point  where  the 
river  enterges  from  the  Omtdarama  Mountains  a  cut  stone  dam 
98  feet  high  is  erected,  its  wings  abutting  ag:iinst  the  rocks  on 
each  Mde  of  the  ravine.  This  artificial  lake  contains  10().000,0(X) 
cubic  feet  of  water.  It  was  constructed  under  the  supervision 
of  Lncio  del  Valie,  and  is  47  ndles  in  length.  The  transven-o 
section  of  the  canal  i^  about  20  square  feet,  aud  it  discharges 
e.tKXi.OOO  cubic  feet  of  water  per  day.  \\^  cost  was  57,897,368 
francs,  aud  it  was  built  between  the  jears  1S61  and  1858  It 
has  31  tunnels.  32  aqueduct-*,  and  3  large  siphons  for  crossiog 
valleys.    See  "  Scieutific  American,"  November  13, 1860. 

2.  A  bottle  lor  dispensing  aeniteil  liijuids,  hiiving 
!i  -spring  i'aueet  and  a  Uisi;hiirge-]iipe,  wliieh  learhes 
nearly  to  the  bottom  of  the   bottle.      See  Sil'llON- 

BOITI.E. 

Si'phon-ba-rom'e-ter.    An  instrument  consist- 
ing of  a  tulic  tioulik'd   upon  itself  twice  ami  nearly 
iilled  with  mercury.     It  is  used  as  a 
manometer  in  showing  the  dilatations      Fig.  5110 
of  the  air  in  the  receiver  of  an   air- 
pump. 

Si'phon-bot'tle.  A  flask  for  con- 
taining aerated  waters,  wliich  may  be 
discliarged  without  uncorking.  The 
bent  tube  a  is  provided  with  a  down- 
wardly opening  valve  operated  by  the 
lever  6,  and  kept  to  its  seat  by  ])ress-  ) 
ure  of  the  C(nitained  gas,  which,  when 
the  valve  is  di.splaced  by  pressure  on 
the  lever,  forces  out  the  liipiid  until  all 
is  dischiirgeil. 

Si'phon  -  cup.      (Macltinmj. )     A 
form  of  luljricator  in  which  tin;  oil  is  Siphon- Bui  tit. 
led  over  the  edge  of  the  vessel  by  ea].i- 
illary  action,  ascending  and  descending  in  a  cotton 
wick  and  dro)>ping  on  tlie  journal. 

Si'phon-fill'iug  Ap'pa-ra'tus.  An  a]iparatu3 
for  lilUng  siphon-linttlc-^  with  aerated  liipiids. 

In  Matthews'  (Fig.  5111),  the  bottle  is  placed  in  the  holder 
at  the  head  of  the  machine,  and  inclosed  by  a  rocking  screen  to 
protect  the  operator  in  case  of  explosion  of  the  siphon.  By 
pressure  on  the  treadle,  the  bottle  is  elevated,  the  spout  of  the 
siphon  is  ing^ertcd  into  the  tillingdiead,  and  the  siphon-lever  is 
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pressed  ao  ns  to  oiwn  the  siphon-vsilve ;  the  lever  of  the  filling- 
he;iii  h  tUeu  di-uwii  towurtl  the  opeiut4>r,  (.■uu>iiig  the  iitimted 
water  to  (ill  t.ie  bottle.  By  n-vei>iii^  tae  iiiuvemeut  of  this 
lever  the  uJrateJ  li>iuiU  is  shut  olf.  utiJ  u  veiit-ViiiVe  upeueil,  by 
which  some  of  t.le  g  >8  ruiiipresseJ  illiove  the  lii(uid  tu  tiie  buttle 
is  allowed  to  esriipe,  »o  tiiut  more  of  the  uer;ited  liquid  may  en- 
ter the  bottle  when  the  liiiuid-valvi'  is  opened 

111  t"v^.  5112,  t.ie  buttle  is  placet  in  a  vertical  pot^ition,  and, 
by  lueaas  of  t:ie  foot-lever,  is  moved  upou  the  incliuud  guides*, 


Fig.  Jilll, 
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Matthews'  Siphon-Fil'.ing  Apparatus. 

eo  that  the  spnnt  of  the  siphon  U  caused  to  enter  the  fillin!?- 
heid,  a  three-\v:i\- enck  provided  with  a  picking  to  receive  the 
8ip!inn-s|>niit  Tile  sitt'ion-valve  i*  opened  hv  pressing  on  t!ie 
Iiand-lever  (on  the  li-fr),  and  the  siphon  is  filled  bv  operating 
the  three-way  cock,  which  alternately  permits  linuid  to  piiter 
th<*  siphoi  and  siirplu.s  of  ijis  to  escape  from  it  to  f-icilitjite  the 
filling.  Tlie  -swiugiug  screen,  when  latched  in  position,  protects 
the  operator. 

Si'plion-sage.  A  hpnt  glass  tube  partially  fillpfl 
\\'V.\\  ineitinv.  iiseil  for  asivrtaiiiiiirr  the  degree  of 
exhinsti:)!!  eirei'tcil  Itv  an  ;iir-inimn. 

Si'p^on  Re-cord'iug-tel'e-graph.  An  iuven- 
tiiin  of  Sir  William  Tlioiiisoii.  It  is  iiseil  at  Dux- 
bury  for  rei'ordinir  in  the  Morse  aljihahet  tlie  signals 
of  the  French  Atlantic  Cable.  A  ligiit  tube  or  per- 
foi-ated  nee'lle  or  a  I»ri-itle  clipping  into  an  ink-reser- 
voir is  coiineeteit  directly  or  by  a  thread  to  the  de- 
vice moved  by  the  received  current,  and  is  caused 
to  eject  a  thin  stream  of  liipiid  at  each  pulsation  of 
the  current.  Tlie  marking  device  or  the  paper  is 
caused  to  vibrate,  so  as  to  produce  the  marks  either 
by  direct  electrical  or  pneumatic  ai-tion. 

In  the  fonnei-  c;i>e,  the  pjipcr  is  ih-awn  over  a  me- 
tallic plate  cit'ctiifted  cither  po.'iitivi-ly  or  negatively  ; 
the  tube  being  oppositely  eleetriHcd,  a  ilillVr.-nce 
of  potentid  is  nvwntaiue<l  sufficient  to  create  a  ten- 
dency to  cause  a  discbari^e  as  they  approach  each 
other,  and  to  eject  at  eich  impulse  a  minute  quantity 
of  the  liquiil,  proportioned  to  the  length  of  the  pul- 
sation. 

It  has  been  found  most  convenient  in  practice  to 


cause  the  paper  to  move  in  a  vertical  plane,  and  to 
use  a  small  ghtss  siphon  witli  its  short  leg  dipping 
in  the  ink,  and  the  long  leg  pointing  downward  in 
close  proximity  to  the  paper.  It  is  co'.inected  with 
a  coil  of  line  wire  suspended  between  the  poles  of  a 
hoiseslioe-magiiet.  Tiie  dellections  of  the  coil  to  tlie 
right  or  leit  by  tlie  passage  of  a  positive  or  negative 
current  of  the  line  wire  causes  the  siphon  to  leave  a 
record  on  tiie  paper  strip,  forining,  apparcjitly,  a 
zigzag  line,  but  in  reality  made  np  of  a  series  of 
dots  and  dashes,  which  indicate  the  letters  of  the 
alphabet,  after  the  manner  of  the  Wheatstone  sys- 
tem. 

Si'ren.  An  instrument  for  producing  musical 
tones  and  for  measuring  the  number  of  sound  waves 
or  vibrations  jHn'  second  which  produce  a  note  of 
given  pitch.  The  production  of  these  tympaniir 
.shocks  by  puffs  of  air  was  hrst  realized  by  Dr.  Kob- 
inson,  and  his  device  was  the  first  and  simplest  Ibrm 
of  the  siren.  A  stop-cock  was  so  coiistructeii  that 
it  opened  and  shut  the  passage  of  a  }iipe  720  times 
in  a  second.  Air  fnmi  the  wind-cliest  of  an  organ 
being  allowed  to  pass  along  the  pi[ie  during  the  ro- 
tation of  tiie  cock,  a  musical  sound  was  smoothly 
uttered. 

It  was  much  improved  by  Cagniard  de  la  Tour  in  1S27.  who 
gaveit  its  pn-sent  uanie,and  it  has  since  been  improved  1j\  Opell, 
•Seebcck,  and  Dove  In  its  original  form  it  consists  of  a  c_\liu- 
drirnl  box,  into  which  a  blast  of  air  is  introduced  through  an 
aperture  in  the  bottom,  while  the  top  is  perlbnit*'d  by  a  series 
of  equidistant  apertures  arranged  in  a  circle.  A  circular  plate. 
(*iiiiilarly  perforated,  turns  freely  on  its  center,  nearly  in  contact 
with  the  top  of  the  bo.\,  alternately  opening  and  closing  the  air- 
passjiges  in  the  latter.  The  apertures  are  fo  inclined  as  to  most 
effectually  impart  a  rotary  motion  to  the  di^k  ;  and  when  air 
under  pressure  is  admitted  to  the  bo.\.  its  escape  through  the-«e 
apertures  produces  musical  tones  rising  in  pitch  according  to 
the  velocity  of  the  disk's  rotation. '  The  axis  of  the  disk  carries 
a  screw-thread,  openititig  a  set  of  toothed  wheels,  by  nuams 
of  which  the  number  of  revolutions  made  in  a  given  lin.e  i.s 
shown  on  a  .series  of  dials.  This  may  be  thrown  in  and  out  of 
gear.  When  it  is  desired  to  a.'^certiin  the  number  of  impulses 
per  second  required  to  produce  a  note  of  given  pitch,  the  wind 
pressure  must  be  maintjiined  at  a  uniform  degree.  The  record- 
ing appanitus  is  thrown  into  gear  and  allowed  to  run  for  a 
given  time  ;  when  it  is  detjiched.  the  regi-«ter  indicates  the  num- 
ber of  revolutions  of  the  di-k,  which,  multiplied  by  the  nuntber 
of  I'erforations,  gives  the  total  number  of  impulses  ;  this  being 
divided  by  the  number  of  seconds  during  which  the  observation 
wa-*  made,  shows  the  number  of  vibrations  or  souud-wuves  per 
second  corresponding  to  the  given  pitch. 

In  the  siren  of  Scebeck  the  rotation  is  produced  by  mccban. 
ism,  and  not  by  the  blast. 

The  double  siren  of  Helmholtz  consists  of  two  sirens,  one 
placed  in    inverted   position   over   tlie  other. 
The  ujiper  one  may   be  rotated  on  its  axis,        Fig.  5113. 

I  while    the    instrument    is    in    operation,   by 

:  means  of  a  crank.  This  instrument  is  adapt- 
ed for  the  investigation  of  the  interferences  of 
unequal  sound-waves,  of  conibinatiou  tones, 
and  many  other  acoustic  phenomena. 

In   its   most  elementary  form   the  siren  is 
simply   a    perforated    rotating    disk,  agjiinst 

,  whic!)  a  current  of  air  is  directed,  producing 

:  sounds  of  higher  or  lower  pitch,  according  to 

'  the  velocity  of  rot;ition     The  limits  of  audible  Stren. 

«ound   are  the  rates  of  vibration  of  16  and 
38,000  in  a  .*^erond,  which  efiibrace  more  than  II  octaves;  but 
the  range  of  effective  musical  sounds  is  much  less.     Thesoumis 

I  used  in  music  are  almost  never  lower  than  32  vibrations  in  a 

I  Second  (the  lowest  C  on  the  piano-forte),  thus  comprising  sevea 
oct-ives. 

I      From  the  deep,  piercing  nature  of  the  sound  which  the  .=iren 
emits,  it  is  well  adapted  for  fog  signals  or  alaniis.     In  this  case 

I  two  di*ks  rotating  with  great  velocity  in  oppf  site  dinrtions  aro 
employed      They  are  driven   by  a   steam-engine,    which  also 

j  forces  a  blast  of  steam  through  their  apertures,  when  tliose  in 
the 'wo  di-<k^  come  in  apposition.     The  device  is  placed  at  the 

'  smaller  extremity  of  a    large  trumpet,  which   intensifies    the 
sound      The  rare  of  rotation  of  the  disks  is  ^about  1,UOO  per 

j  minute,  and  the  cost  of  the  device  i*  about  1?  3,-'jl'0. 

!      The  doctrine  of  the  different  sounds  of  vibnitiiig  strings  of 

I  diffi-reiit  lengths,  and  the  communication  of  sounds  to  the  ear 
by  the  vibration  of  the  utmosphere,  is  ascribed  to  Pytlmgonis, 

I  about  500  B.  c. :  mentioned  bv  .\ristoile.  S'H,)  B.  c  :  explained 
by  Galileo,  a   d   liiOO :  investigated  by  Newton,  \'W. 

"  Discoursed  with  Mr.  Ilooke  about  the  nature  of  sounds,  and 

I  be  did  make  me  undei'stand  the  nature  of  musical  sounds  made 
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by  strings,  mighty  prettily  ;  and  told  me  that  having  come  to  a 
certiiu  number  of  vibrations  proper  to  make  any  tone,  he  is 
able  to  tell  how  niauy  strokes  a  fly  makes  with  her  wiiii^s,  by 
the  note  that  it  answers  to  in  niusique.  Tuis  I  suppose  is  a 
little  toj  muclx  refiued  ;  but  his  discourse  in  general  of  sound 
was  niigilty  line.'"  —  1*..pys*  JJiiiry^  1  j68. 

It  has  been  ascertained  by  means  of  the  siren  that  the  wings 
of  the  niosiiuito  move  at  the  rate  of  15,000  times  a  second. 

An  ingenious  metliod  of  registeriu;;  the  vibrations  of  the 
wings  of  insects  was  adopted  by  E.  J.  Marey,  and  is  described 
in  the  "  Oomptes  Rendus." 

The  author  of  the  article  sought  for  a  mode  of  exhibiting,  in 
an  unmistakable  manner,  each  of  the  beats  of  the  wing  of  an 

Fig.  5114. 


Steam-Sirfn, 

in.<)ect,  ani  the  graphic  method  answers  very  well  for  determin- 
ing their  frequency. 

lie  gnusped,  with  a  fine  pair  of  nippers,  the  hind  part  of  the 
abdomen  of  an  insect,  and  wlien  it  souglit  to  tiy,  directed  one 
of  its  wing*  in  such  a  way  tliat  it  rubbed  by  its  point  against 
the  suffice  of  a  smoked  cylinder,  which  revolved  with  a  known 
velocity.  The  wing,  at  each  of  these  revolutions,  carried  away 
a  little  of  the  blick  of  the  smoke  wnich  covered  the  cylinder, 
and  left  a  trice  of  its  p;issige.  This  experiment  gives  a  diagram 
exhibiting  the  v.iried  forms  that  are  periodically  reproduced 
with  the  same  rhirjicteristics,  and.  consequently,  correspond  to 
one  revolution  of  the  wing.  By  means  of  a  chronographic 
diipason,  the  exact  number  of  the  revolutions  of  the  wing 
which  are  elTecte  I  in  a,  second  were  preciselv  determined.  That 
which  he  used  gave  a  graphic  delineation  of  five  hundred  simple 
vibrations  per  second. 

A  continu.al  rubbing  of  the  wing  on  the  cylinder  presents  a 
resistance  to  this  organ,  which  retards  its  frequency  ;  so  in  or- 
der to  have  the  nearest  approach  to  the  truth,  tho.se  drawings 
were  selected  in  which  the  contact  of  the  wing  with  the  cylinder 

Fig.  5113. 


tiy,  330;   drone,  240  ;   bee,  11)0;  wasp,  110  ;   hawk-moth,  72  j 
dragon-Hy,  28  ;  cabbage-buttertiy,  9. 

Experiments  with  tne  siren  show  that  the  extreme  limits  of 
the  human  voice  in  males  vary  from  3S4  to  1,'26»  vibnliuns  per 
sei-oiid,aud  in  ieinales  fritm  1^1.J2  to  3,'.:40.  Tne  hi^'hesl  note  in 
music  is  about  the  14th  0  (five  oct  ive-  above  tlie  mid  lie  C  of  the 
Jiiauo-forle  ,  and  this  is  due  to  S,lJ2  vibratious  per  seioiid  ;  but 
much  higller  tones  can  still  be  heard.  Savart  has  produced 
tones  due  to  48,000  vibrations  per  second. 

Sir'up-staad.  An  ;itt;tLliiiii'iit  to  a  soda-naU'f 
aiii«iotii.s,  to  Mipjily  the  tuiiiliU-r.s  witli  sini]i.s.  Some 
have  faucet.-i  connecting  with  tlie  .separate  siriip  ves- 
.ervoirs;  others  have  pistons  acting  as  niiiii;iture 
jininps.  In  the  e.xaniple,  tlie  cii.se  lias  a  liingeil 
cover,  kept  in  place  by  piojection.s,  ami  con- 
tains earthen  siinp-jars  ami  a  cooling-chaniher 
for  the  soda-water,  each  snrrouiuh-d  by  ice. 
The  siraji-faucets  are  lined  with  gla.ss,  and 
secnred  to  the  jars  by  a  screw  and  rubber 
packing. 

Sis'ter-block.  (Xautica!.)  A  kind  of 
double  block  which  has  two  sheave- 
liolcs,  one  aliove  the  other  ;  a  score  at  Fig  5116. 
e;ich  end,  and  one  between  the  sheaves. 
It  is  used  as  a  topsail-lilt  and  reef- 
tackle  block,  and  is  hollowed  out  on 
each  side  of  the  shell,  so  as  to  lay  be- 
tween the  shrouds.  The  name  is  from 
citlin-n,  signifying  iis,  fiddle  shape. 

Sis'ter-hook.     A  double  hook  in 
which    the    shanks    of   the    respective 
])ortions  form  mmsingx  for  the  fellow 
portions.     A  malch-liook.     See  Muus- 
?*         lN(;-iio()K. 

Sis'ter-keel'son.   (SliijtbuUdiiiri.)    An  a  1- 
ditional  keelson  .secured  on  eaidi  side  of  and 
parallel    to    the    main    keelson.       The    sister-keel- 
sons are  bolted  to  the  lloor-tiinbeis.     A  side  keel- 
son. 

Sis'trum.    {.Viisic.) 
ancient    ligypt.      It 
had  four  loose  rods 


A  jingling   instrument  of 
Fig.  6117. 


SiritpSland. 

yns  at  a  minimum,  so  that  the  diagrams  were  reduced  to  a 
series  of  points.    The  following  results  were  obtained ;  Common 


SUtnim. 


in  a  lyre-shaped  me- 
tallic head.  It  was, 
ill  fact,  a  rattle  made 
of  bronze  or  silver, 
according  to  ability. 
It  w.as  used  in  the 
services  of  I  sis  or 
Athor,  which  were 
introduced  into 
Home  before  the 
(.'hristian  era.  It  is 
still  used  in  Chris- 
tian chun.'hes  in 
Nubia  and  Abys- 
sinia. 

Sitz-bath.  A  hip-bath  in  which  a  person  as- 
sumes a  sitting  posture. 

Six-shoot'er.  (Waipmi.)  A  colloquial  name 
for  the  six-chambered  revolver. 

Size.  1.  A  gelatinous  stdution  made  by  boiling 
the  skill  and  membraneous  tissues  of  animals  to  a 

jell.V- 

The  finest  is  made  in  Russia  from  the  sonnds  and 
air-bladders  of  .sturgeon,  and  is  called  iximj'nus. 

A  coarser  quality  is  made  from  scraps  and  clip- 
pings of  hides,  hoofs,  horns,  etc.,  and  the  jelly  or 
size  resulting  is  molded,  cut  into  Hakes,  aud  dried, 
forming  glue. 

A  ([uality  made  from  clean  scraps  of  the  above- 
mentioned  material  is  sold  as  isinglass,  which  it 
nearly  resembles. 

Bones  and  feet  of  animals  al.so  yield  a  glutinous, 
viscid  solution  or  jelly,  which  may  be  considered  a 
1  size. 


SIZE-UOX. 
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Fig.  5118. 


Size-Bo£. 


Size  is  used  in  culico-iiriiitin;;,  paper-iimkint;,  iiaper-lmiiKint;. 
bodkliiiiJintJ,  wliitt:\vn.sliiiig,  icutUiiig.giMiuj^,  :iud  iit  other  urtd 
and  tiiuk'M, 

In  some  ciL^L's,  it  stniid'  in  tlif  pUuv  of  ur  i.>  usi'd  iiitL'rfh;inge- 
abiy  witli  tlf.rtnnr  or  Itriiisli  ^"'"1  P":*'^'.  st;irfli,  j;mn-wjiter. 
vitnii"ih,  nr  otIiL'P  visL'id  Kolutioii,  wtuh-u  |»irticlus  become  liurd 
wlii'ii  tlieir  water  of  solution  evaporates. 

'rin'"-i/,i'.''U8«;d  in  j;ildinKiire;is  follows:  mild-size 
lor  itil'iiiiilini:,  linsL-eil-oil  or  fat  oil  and  ocher 

That  wsvil  tor  huinis/i-^ildiiit;  is  t-oniposcd  of 
pipe-oiay,  red  chalk,  bluck-lead,  sui't,  bullock's 
blood,  brought  to  a.  proper  cousistencc  by  a  solu- 
tion of  ;;i'latinc 

HiHikliinder's  size  is  a  fine  gluu  made  of  parch- 
ment shavings.  Anotlier  material  used  by  the 
gilder  is  ^laire,  white  of  egg. 

2.   A  ^;ix»'  loi"  iHLMsiiriii^.     An  iiistni- 

iniMit  tor  ini'iisuriiig  ])cavl.s.     A  lunnljcr 

of  pcitur;iti'd  gagcy  :irii  iusteiicd  togetlicr 

Ity  a  rivet  at  one  end. 

Size-box.    {Hope- making.)    One  tiiroiigli  whicli 

itordage  is  drawn  in  the  process  of 

sizing.     The  eordage  liaving  been 

drawn   tln-ough    tlie  size-box   and 

|iarlially  dried  is  drawn  shiwly 

betwi-en  r.losely  pressing  rei'ipro- 

oating  I'nhli'us  and  sattrjijcrs,  wliieli 

are    stationary    relatively    to    the 

slowly  moving  carriage  to  which 

they  are  attaiilifil.     Tlie  size   is   Hour-paste   mixed 

withtttiicr  ingredients,  and  the  operation  on  tlie  rope 

is  called  sinKjijiiKj,  dick'iiKj^  ov  Jinishimj.     It  smooths 

down  the  sicexif  and//(.:r//  libers  of  the  twisted  rope. 

Si'zel.     {(h)huiiij.)     Strips  of  metal  from  wliieh 

planehets  have  been  ienii)ved.      HdsscL 

Siz'er.  1.  A  machine  of  perforated  plates  to  sort 
articles  of  varying  sizes,  as  the  coffce-sizers  of  Geylou 
ami  liio. 

2.   A  gage,  as  the  huUct-sizcr,  whiLh  has  holes  to 
deterr)une  the  sizes  of  bnllets.    See  also  Siikll-gagk. 
Size-stick.    The  shoemaker's  measuring-stick  to 
dcri'niiiiic  till'  Icngtti  of  feet. 

Siz'ing.  A  glue  or  paste  used  in  manufactures. 
Sec  SizK. 

Siz'ing-ap'pa-ra'tus.  {Mini  it  (j.)  Machinery 
for  sorting  ore  into  grades  according  to  size,  for 
treatment  l)y  the  appropriate  means. 

Haad-sic'vcSy  swiny-.sieirs,  and  shtlcinij  and  cylin- 
drical riddles  are  the  usual  means  employed. 

.ligging-sicves  are  not  for  sizing,  but  for  sorting  by 
gravity.      Sei-  ,Iii:t;Ki:. 

" '    "  '   '  A  form  of  ore-separator  which 

a(!ts  upon  the  metalliferous 
slime  from  the  staniping- 
nrill. 

Tt  consists  of  ft  wooden  box, 
having  an  opening  c  at  the  bot- 
tom, wliich  communicates  with 
il  pi'i"*sin'e-pipe  b  and  an  outlet  c 
provided  with  a  small  regulating 
sbiire  '/.  The  lighter  stulf  from 
the  hudclle-t  e.  is  carried  upward 
and  conducted  otf  by  the  open- 
ing t\  while  the  heavier  descends. 
Tho  strength  of  the  upward  current,  and  consequently  the 
quantity  and  size  of  the  particles  conveyed  away  at/,  is  regu- 
lated by  opening  or  closing  the  slaicu  d. 

Siz'ing-ma- 
chine'.  Anai)pa- 
ratus  for  sizing 
cotton  warp- 
tln<'atls. 

The  trough  n  is 
provided  with  a  stetun 
jacket,  and  contains 
a  number  of  rollers  b 
li\  etc. ;  it  is  nearly 
filled  with  liquid 
p.iste,  and  the  warp 
is  drawn  alternately 
under  one  uud  ovi-r 
another  of  the  rollers 
until  it  pJisses  between 


I  the  rolls  (■  e',  which  express  the  superfluous  pjiate.  For  woolen, 
u  sizing  of  glue  U  emp.oyed  The  yarn  is  drawn  bui-kward  and 
I  forward  through  trumpet-siiaiicd  openings,  and  pai<=e»  beneath 
,  H  roller  at  e:u:h  end  of  the  bo.\  ;  repeated  eompression  and  iin- 
i  nierf^ion  is  necessary  to  expel  the  air  auii  s.i,turate  the  fiber. 
I  Fig.  tjl2I  is  a  maehiue  for  sizing  and  fiuishiug  covered  skirt- 
Fig.  5121, 


Sizlug-cis'tern. 
Fig.  5119. 


Siztii: 


Fig,  5120. 


Wire-Sizing  Machine. 


wire.  The  wire  is  passed  through  the  starch  or  size,  and 
thence  directly  in  contact  with  ironers  or  polishing  surfaces, 
whence  it  may  be  passed  over  rolls  and  heaters  previous  to  its 
being  reeled. 


two    surfaces   by 
Fig.  5122. 


aiziii^'Iil't'/itne. 


S-joint.     A  mode  of  joinin, 
means  ida  doubly  bent  strip, 
S-siiaped  ill  cross-section. 

Skain.  1.  A  shaved  .s;j/d7 
of  osier.  A  split  is  a  (pnir- 
tcr  of  the  osier,  divided  lon- 
gitudinally down  the  pith. 

2.  {SjiinuijKj.)  A  knot  of 
yai'U.     See  Skkin,  1. 

3.  {Vehicle.)  A  strap  or 
tube  of  metal  on  the  arm  of 
a  wagon-axle.    See  Skein,  2. 

4.  (If-'capon.)  .  An  Irish 
short-swtud.      A  skcau.  \  S-Joint. 

Skate.     I.  A  runner  fas- 
tencil  to  the  boot-.sule,  by  wliicli  a  person  may  pro- 
pel liiniself  upon  the  ice. 

2.  In  an  in-door  sport  suggested  by  skating,  the 
sole  has  rollers  instead  of  a  runner.     A  parlor -akatc. 

Fitz-Stephen  informs  us  that  it  was  customary  for  the  Eng- 
lish, in  the  thirteenth  century,  to  amuse  themselves  on  the  ice 
by  fiist^-ning  bones  of  animals  to  the  soles  and  pushing  them- 
selves forward  by  means  of  a  stick,  shod  with  an  iron  spike. 
Wooden  skate-,  shoil  with  iron  and  steel,  were  introduced  into 
England  from  the  Netlierlaikls.  about  lb50. 

"  It  being  a  great  frost,  did  see  people  sliding  with  their 
skeates.  which  is  a  very  pretty  art."  —  Pepys'  Diary,  Novem- 
ber. I()ii2. 

Fig.  5123  illustrates  various  recent  patterns  of  skates,  witli 
their  modes  ofattachment  to  the  shoe 

a  may  be  arranged  so  as  to  be  secured  either  by  clamps  or 
straps. 

b  is  secured  by  adjustible  clamps. 

r  is  fastened  at  the  heel  by  three  spurs,  adjustable  by  a  screw, 
a  strap  being  employed  for  the  front. 

d  by  a  lip  at  the  toe,  and  a  clamp,  moved  backward  or  for- 
ward by  a  screw, ut  the  heel. 

e  lias  toe  and  heel  damps,  which  are  caused  to  approach  or 
recede  by  a  screw. 

/,  the  skate-iron  is  pivoted  and  provided  with  a  spring,  so 
that  the  heel  and  toe  elauips  are  opened  by  releasing  and  de- 
pressing the  iron  ;  by  placing  the  foot  on  the  sole-plate  and 
raising  the  iron,  the  i-lamps  are  caused  to  close  upon  the  shoe 
and  secure  the  skate. 

§  ha*t  two  runners,  connected  by  a  flexible  strip,  wliich  yields 
to  the  movements  of  the  foot. 

/(  is  a  parlor-skate  constructed  on  the  same  plan. 

I  is  a  parlor-skate  in  which  the  rollers  are  tiistened  in  hangers 
beneath  the  sole  :  runners  may  be  substituted  for  the  hangers. 

Tho  skato  {a.  Fig.  5124)  is  se<'ured  to  the  boot  by  a  pin  with 
pointed  enlargeil  end  in  the  heel  plate,  and  a  strap  passing 
through  the  sole-plate  and  over  the  foot  . 

In  h  both  the  heel  and  sole  plates  are  divided  longitudinally, 
one  of  each  being  hinged  :  the  clamps  ai-e  adjustable  to  the 
width  of  the  foot,  and  are,  when  fixed  to  the  boot,  held  by  the 
pressure. 

Skate-grinder.  A  machine  for  griniUng  skates, 
straiglit-edged  or  rockers. 

The  loose  skate-holder  and  the  table  have  each  a  plane  or 
l)eveldiearing  surface,  forming,  when  resting  on  each  other,  two 
i-(u-rcsponding  plane  or  bevel  surfaces.  The  rotury  grinding- 
whcel  dresses  the  running  edge  of  the  blade.     The  holder  18 
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6123. 


Fig.  5125. 


attached  with  a^justahle  clamps,  and  has  rests  for  securing  the 
work. 

Skean    (Irish,  Scian).      (IFeapon.)     An   Irish 
Fig.  5124. 


Florence  Skates. 


weapon.     A  large  knife  molded  like  a  sword.     A 
tkain. 

138 


Skeet.  (Xinitkul.)  A 
scoop  used  for  throwing 
water  on  the  sails  and 
dei.'ks. 

Skeg.  (Bntit-building.) 
A  knee  which  unites  and 
braces  the  stern-post  and 
keel  of  a  boat. 

Skein.  1.  (Sjnnninri.) 
A  ([iiantity  of  yarn  fmui 
the  reel,  of  silk,  wool,  cot- 
ton, or  flax.  Of  cotton 
it  contains  80  threads  of 
oi  inches  ;  17  skeins  make 
a  hank  ;  18  hanks  a  spin- 
dle (Englisli).     See  also  Hank. 

The  word  skein  is  derived  from  the  Greek  word  rrxolvo^ 
rope  or  urush  ;  indicating  the  material  from  which  the  ropes 
Egypt  were  formerly  made. 

2.  {Vehicle.)    A  metallic  strengthening  band 
thimble  on  the  wooden  arm  of  an  axle. 

Fig.  5126. 


Sknle-  Grinder. 


Tliimble- Skein. 

The  ordinary  skein  consists  of  three  straps,  let 
into  slots  in  the  arm. 

The  tkimble-skein  is  a  conical  metallic  sheath  which  envelops 
the  wooden  arm ,  and  lias  a  Hanged  nut  on  the  end  to  hold  the 
wheel  on  the  arm.     See  A.xle. 

Skel'e-ton-frame.  (Spinning.)  A  kind  of  frame 
in  whicli  tlie  usual  can  is  replaced  by  a  skeleton. 

Skel'e-ton-key.  A  key  of  skeleton  form,  a 
large  yiortion  of  the  web  being  removed  to  adapt  it 
to  avoid  the  wards  and  impediments  in  a  lock.  See 
Ma.stf.r-key. 

Skel'e-ton-plow.  (Agriculture.)  A  plow  in 
which  tlie  parts  hearing  against  the  soil  are  made  in 
skeleton  form  to  lessen  friction.     See  Plow. 

Skelp.  A  strip  of  iron  which  is  heut  and  welded 
into  a  tube  to  form  a  gun-barrel,  or  pipe. 

Skelps  for  gun-barrels  were  formerly  forged,  the  strip  being 
about  3  feet  long  and  4  inches  wiile,  thicker  at  the  end  for  the 
butt  than  at  the  end  which  forms  the  muzzle.  These  skelps 
were  afterward  bent,  lapped  at  the  edges,  and  welded  at  several 
heats. 

These  forging  operations  were  superseded  some  years  since  at 
Birmingham,  England ,  by  rolling  processes,  which  have  become 
general. 

For  rolling,  the  circumference  of  the  roller  is  equal  to  the 
length  of  the  skelp,  and  the  shape  of  the  groove  is  adapted  in 
width  and  depth  to  the  width  and  thickness  of  the  skelp 

Welding  w.as  performed  by  running  the  skelp  with  lapping 
edges  througli  the  circular  aperture  formed  by  the  semicircular 
grooves  of  adjacent  rollers.  The  skelp  was  brought  to  a  welding 
heat  and  placed  on  a  mandrel 

This  plan  has  been  modified  by  m.^king  a  blank  of  an  extra 
thickness  and  combining  a  drawing  and  welding  action. 
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A  bar  of  iron  about  a  foot  long  is  bent  into  a  cylindrical  shape, 
the  edges  overlapping ;  being  raised  to  a  welding  heat,  it  is  then 
slipped  over  a  triblet  and  iw^ssed  between  a  pair  of  rollew,  which 
weld  the  edges  and  draw  the  cylinder  to  the  length  and  propor- 
tions of  a  gun-barrel  at  a  single  heat. 

Skelp-bead'er.  A  die  of  retjuired  form  is  made 
ill  two  parts,  so  arranged  on  a  slide  as  to  oiieii  for 
the  admissiou  of  tlie  eud  of  the  sheet  aud  be  closed 

Fig.  5127 


Si:dp-Benditig  Madiine. 

by  a  lever.  The  end  is  then  bent  up,  when  it  is 
seized  by  the  proper  apparatus  and  drawn  through 
the  die. 

Skene-arch.  (Architecture.)  A  segmental  arch 
havin<^  a  ciuve  not  exceeding  180°. 

Skep.  (Hasbaiulry.)  a.  A  farmer's  basket  for 
gathering  corn  or  roots. 

b.   \  bceliive  ;  a  jum. 

Skew.  A  term  applied  to  an  arch,  vault,  or 
bridge  iii  which  the  front  of  the  arch  is  oblique  with 
the  face  of  the  abutment,  instead  of  being  at  right 
angles  thereto. 

As  originally  built,  the  voussoirs  were  laid  parallel  to  the 
abutments.  In  1787,  Chapman,  in  constructing  a  bridge  over 
the  Kildare  Canal,  Wiis  led  to  the  invention  of  the  correct  prin- 
ciple, making  the  joints  of  the  voussoirs  rectangular  with  the 
fece  of  the  arch  instead  of  being  parallel  with  the  abutments. 

Skew-arch.  (Architecture.)  One  having  its 
faces  oblii[ue  to  the  piers  or  abutments. 

Skew-back.  (ArchitectHre.)  a.  The  upper  course 
of  an  abutment  which  receives  the  spring  of  an  arch. 
An  iiiijxist. 

b.   A  Ijedding-stone. 

Skew-bev'el  Wheel.  (.Vachincri/.)  A  form 
of  wheel  employed  to 
transmit  a  uniform  ve- 
locity ratio  between 
two  axes  which  are 
neither  parallel  nor  in- 
tersecting. Tlie  pitcli 
surface  of  a  skew-bevel 
wheel  is  a  frustum  or 
zone  of  a  hyperboloid 
of  revolution.  In  one 
of  the  figures  (B),  a 
pair  of  large  portions 
of  such  hyperboloids 
are  shown  rotating 
about  axes  a  b  c  d.  In 
the  other  figure  are 
shown  a  pair  of  narrow 
I    N^  I  ,•  zones  of  the  same  fig- 

^/^Jr  ures,  such  as  are  e\a- 

Slceur-Oearinsnnil  Skm-Bevel    ploved  in  practice. 

w/ieeu.  Skew-bridge. 

(Architcdurc.)        One 

liaving  an  obliipie  arch  or  arches  with  spiral  courses. 

Ske-w-chis'eL     1.  A  chisel  for  wood  working  or 

turning,  liaviug  the  basil  on  both  sides  and  an  oblique 

edge. 

2.  A  carver's  chisel,  whose  shank  is  bent  to  allow 
the  edge  to  reach  a  sunken  surface. 


SkewT'er.     1.  {Fiber.)    A  bobbin-sj)iudle   fi.xed 
liy  its  lihuit  end  into  a  shelf  or  bar  in  the  creel. 

"  2.  A  siiindle-shaped  piece  of  wood  inserted  into 
meat,  to  liold  tlie  layers  of  muscle  or  muscle  and  fat 
together. 

SkeWer-ma-chine'.    The  blocks  are  sawed  into 
little  slabs  of  the  size 

and    double    the  Fig.  5129. 

length  of  the  skewer 

desired.      They  are 

tlien  passed  through 

a  machine,  which 
shapes  them  into  lit- 
tle cylinders,  looking 
like  unpointed  lead- 
pencils.  The  ma- 
chine has  a  grooved 
endless  floor- 
feeder,  and  a  revolv- 
ing grooved  feed- 
roller  and  cutters, 
whicli  are  shaped  to 
cut  the  cylindrical 
shape  of  the  skew- 
er. They  are  now 
ready  for  sharpen- 
ing. 

Fig.  5130  IS  a  ma- 
chine to  point,  cut 

to  a  length,  and  count  the  skewers  after  they  have 
been  made  round.  The  sticks,  of  double  skewer- 
length,   are  fed 


S/cewer- Machine. 


from  a  hopper 
into  a  grooved 
cylinder,  which 
presents  them 
to  a  revolving 
cutter  that 
points  each 
stick,  and  cuts 
in  two  at  the 
center,  and  at 
the  same  time 
is  cut  to  a  length 
by  two  revolv- 
ing saws  on  the 
same  shaft  with 
the  cutter.  Not 

Fig.  5131. 


Fig.  5130. 


Skew-  Gearing 


Skewer-Pointing  Machine. 


until  fifty  are  completed  does  the  machine  drop  them 
into  the"  pan  below,  from  whence  the  bunches  are 
taken  and  deposited  in  a  tray  preparatory  to  their 
transfer  to  tile  drying-vooni,  the  skewers  being  made 
from  unseasoned  wood. 

Skew-gear'ing.  Cog-wheels  with  teeth  placed 
obUi|uely,  so  as  to  slide  into  each  other  and  avoid 
clashing.  They  serve  to  transmit  motion  from  one 
shaft  to  another  when  the  two  fonn  an  angle,  but 
wofild  not  intersect  if  prolonged.  A,  Fig.  5128, 
SKEw-iir.vr.i,  WuEF.L. 

Skew'ing.  (Gilding.)  The  process  of  removing 
superfluous  leaf  from  portions  of  a  surface  and  patch- 
ing pieces  upoii  spots  where  it  has  not  adhered.  It 
is  perfonned  by  means  of  a  brush  and  precedes  bur- 
nishing.    See  Gilding. 

Skew^-plaue.    (Joincrij.)    One    in   which    the 
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mouth  of  tlie  plane  and  the  edge  of  the  iron  are 
obli(iuely  across  the  face. 

Skew-rab'bet  Plane.  {Joinery.)  A  plane  for 
cutting  rabliets  ;  the  edge  of  the  bit  obliquely  across 
the  .sole  of  the  jilaue. 

Skew--wheeL    See  Skew-bevel  Wheel. 

Skid.  1.  (Xaidical.)  a.  A  strut  or  post  to  sus- 
tain a  beam  or  deck,  or  to  throw  the  weight  of  a 
heavy  object  upon  a  part  of  the  structure  aide  to 
bear  the  burden. 

b.  A  pair  of  timbers  in  the  waist,  to  support  the 
larger  boats  when  aboard. 

c.  Timbers  acting  as  fenders  against  a  ship's  side 
when  raising  or  lowering  heavy  bodies  inboard  or 
overboard. 

2.  Slanting  timbers  forming  an  inclined  plane  in 
loading  or  unloading  heavy  articles  from  a  truck  or 
wagon. 

3.  Timbers  resting  on  blocks  on  which  a  structure 
is  built,  such  as  a  boat. 

i.  (Ordiumix.)  An  oaken  timber  6  feet  long  by 
8  inches  square,  used  for  the  temporary  support  of  a 
cannon.  These  and  the  other  iuij)lements  are  all 
made  to  given  sizes  witli  reference  to  their  more 
convenient  use  and  transportation  together. 

Skids  of  cast-iron  are  used  for  supporting  cannon 
in  store  at  the  arsenals. 
Fig.  5132.  5.  A  cliaiii  with  a  shoe 

to  drag  a  wheel. 

6.  A  log,  forming  a 
track  for  a  heavy  moving 
object. 

7.  {Crane.)  An  iron 
brake-piece. 

8.  A  pair  of  parallel 
timbers  ibr  supporting  a 
barrel,  a  row  of  casks, 
etc. 

Skifif.  (yaufkal.)  A 
small  llat-bottomed  boat, 
usually  without  a  keel. 
In  some  parts  of  the 
United  States,  as  the 
waters  of  the  Chesa- 
peake, the  term  is  par- 
Barrel-Slcid.  ticularly    applied    to    a 

small  boat  of  this  de- 
.scription,  sharp  at  both  ends,  generally  having  a  cen- 
ter-board, and  provided  with  a  small  triangular  sail. 
Skiffliiig.  (Masonry.)  Knobbing.  Knocking  off 
the  rough  curuei-s  of  ashlar  in  the  preliminary  dress- 
ing. 

Skil'let.  An  iron  stew  or  baking  pan  with  a 
hauilie. 

Skill'ing.  A  bay  of  a  barn. 
Skim-col'ter  Plovr.  A  plow  having  a  small 
share  in  advance  of  the  main  one,  the  oliject  being 
to  pare  and  turn  into  the  fuiTow  tlie  .surface  herbage 
and  manure,  so  that  the  main  furrow-slice  may  cover 
it  over  entirely. 

The  illustration  shows  Howard's  improTement  (English),  with 
the  furrow  and  land  wheel,  dr.ift-<rhain,  and  'irag-c/tain,  to  pull 
the  weeds  into  the  furrow.     Called  also  a  Double  Plow  (which 


It  was  invented  about  1775,  by  Mr.  Ducket,  a  fanner  of  Surry, 
England.  As  contrived  by  him,  it  was  a  "  thin  plate  of  iron, 
with  a  sharp  edge  fixed  horizontally  to  a  common  colter,  aud  its 
use  is  to  pare  off  the  sward  in  plowing  up  gniss  land  or  mead- 
ow, and  to  turn  it  to  the  bottom  of  the  furrow,  where  the 
wrest  or  mold-board  completely  buries  it  with  earth ;  it  is  like- 
wise useful  in  plowing  rough  ground,  where  mud,  stubble, 
roots,  or  weeds  are  on  the  surface,  because  it  sweeps  all  tloating 
matter  to  the  bottom  of  the  furrow."'  —  Montliiy  Magazine  of 
December,  1797- 


Skim'mer. 

A  perforated 
laille  or  tiat 
disli  with  a 
handle  Ibr  tak- 
ing the  scum 
Irom  a  boiling 
sol  ut  ion,  or 
from  the  water 
in  which  an  ob- 
ject is  boiled. 

Cane-juice  and 
that  of  sorghum, 
the  latter  especial 
ly, abound  in  fecu- 
lencies  which  ri.<e 
as  a  scum  as  the 
liquid    approaches 


Fig  5134. 


Ei-aporatiii^-Pan  Hktmjtur, 


Engliik  Hjitm-Colur  Flow. 


a  boiling'  teuiperatur*,  the  albumen  becoming  coagulated  and 
carrying  with  it  to  the  surface  son:e  of  the  mucilaginous  mat- 
ters. Fig.  51;34  shows  a  provision  in  a  .sorghum-evaporator  of  a 
skimming-dish  hinged  to  the  side  and  retaining  the  scum,  which 
tends  to  collect  upou  the  cooler  side  of  the  pan  which  projects 
outside  of  the  furnace  wall.  The  scum  is  discharged  by  tipping 
the  skimmer. 

•2.  {Foiindiyig.)  A  stiff  bar  of  iron,  the  end  of 
which  for  a  few  inches  is  flattened  and  curved 
slightly,  like  the  blade  of  a  saber.  It  is  used  at 
the  time  of  pouring,  to  keep  back  the  slag  or  snllage 
j  which  floats  on  the  metal  in  the  ladle.  The  flat  end 
of  the  skimmer  is  coated  with  loam,  and  <lried  to 
keep  the  metal  from  burning  to  the  wrought-iron. 
Skimmers  are  usually  about  4  feet  long,  but  lor  crane- 
ladles  they  are  often  12  to  16  feet. 

Skimp'ing-roll'er.  A  roller  of  cylindrical  brush 
for  renii.'\iiig  superfluous  paste,  etc.,  as  in  sizing, 
calico-pi  lilting,  and  other  machines. 

Skin.  1.  (Shipbitildi'Mj.)  The  planking  of  a 
ship.  The  inside,  skin  or  ceiling ;  the  outside,  skin 
or  case.  When  of  wood,  it  may  be  laid  on  in  carrel, 
clinker,  or  diagonal  style.  When  of  iron,  it  lonsists 
of  iron  plates  laid  in  alternate  inside  and  outside 
st  rakes. 

2.  {Xautiml.)  That  part  of  a  sail  when  furled 
which  remains  outside  and  covers  the  whole.  To 
"  furl  with  a  smooth  skin  "  or  "  skin  the  sail  np 
smooth  "  is  to  turn  it  well  up,  and  so  as  to  cover  the 
sail  neatly. 

3.  The  pelt  or  hide  of  an  animal,  useful  as  a  fur 
or  for  making  leather.  For  the  latter,  see  Le.\ther  ; 
T.4NNING  ;  'r.\wixG,  etc. 

The  great  fiir-trade  of  Leipsic  is  described  by  Consul-General 
Tauchnitz  in  his  report  on  the  Leipsic  Easter  Fair  in  1S73.  To 
this  fair  were  brought  the  produce  of  Siberia,  Russia,  Norway, 
aud  Sweden,  of  all  Central  Europe,  of  the  United  States  of 
America,  Canada,  the  Hudson's  Bay  Territory,  Northwest 
America,  Alaska,  the  .\leutian  Isles,  aud  of  China.  The  goods 
are  exported  to  America.  Russia,  China,  Turkey,  to  Hungary 
aud  the  Austrim  States,  to  England.  France,  and  Italy,  a  con- 
siderable quantity  also  remaining  for  use  in  Germany. 

The  productions  of  Central  Eurolv  were,  in  round  numbers, 
120,000  foxes, 'AKJ.OOO polecats, 50,000 rock-martens, 20.000  piue- 
martens,  20,000  badger-skins,  6,.5Li0  otter-skins,  and  125.000 
black  cats.  Foxes  fetched  from  16  to  '22  thalers,  according  to 
qualitv,  —  on  an  average,  about  IS  thalers, —  per  ten  skins. 
Polecat-s  from  60  to  100  thalers  per  lot  of  40  skins,. according  to 
country.  Rock-martens  reached  6  thalers  per  skin  for  German, 
7^  thaiers  for  Bosnian  and  Greek  goods  ;  pine-martens,  6  to  7i 
I  thalers  per  skin.  Black  cats  were  sold  for  9  to  15  thalers  per 
dozen. 

Of  Russian  and  Siberian  furs  were  offered  2,000,000  squirrels 
of  all  sorts,  160,i:KXi  ermine,  30,000  kolinsky,  and  8,000  Siberian 
sables.    Of  the  productions  of  North  America,  about  1,800  sea- 
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otters  were  quickly  bought  up  by  several  Russian  merchants. 

About  80,IX)0  beuvers,  4<J,0l)0  of  which  were  rej^i-rved  for  the  de- 
maud  in  liuglaud.  There  wi-re  also  3,0UU  Virginian  polecats, 
(j.UOO  bear-.-ikins,  220,0lW  r.iccoon-skius,  950,000  skunks,  8UU 
silver  fuxes,  3,500  cross  foxes,  45,000  red  Ibxe^i,  3,000  gray  foxes, 
and  9,000  kitt  foxes,  2,500,000  musk-rats,  lti,UOO  sables,  and 
60,000  small  otier-skins. 

01  the  most  importjiut  European  goods  are  especially  men- 
tioneii  dyed  seal-skins  ;  thi-.  fur  is  in  general  favur  in  England 
and  America,  and  also  in  (.iermany  and  France.  Prepared 
squirrel  backs  and  squirrel  bellies,  colored  Persian  and  Astra- 
khan furs,  French  and  Belgian  rabbit-skins,  Duteh  swans  and 
geese,  polished  rabbit-skin  goods  and  marmot  lining,  were  also 
exhibited. 

Skin'uing-ap'pa-ra'tus.  A  niechaiiical  appli- 
ance for  renioviug  the  liiJes  from  aiiinuils. 

The  hide  is  ripped  as  usual, and  the  head  laid  bare  ;  the  horns 
being  attached  to  a  ring  in  the  tloor,  a  rope  is  fastened  round 
the  lieck  of  the  hide,  and,  running  over  the  pulley  on  the  tloor, 


Fig.  5135. 


afcniiiiii^-Apparulii^. 

passes  round  the  ailjustable  drum  on  the  horizontal  shaft, 
is  secured  by  a  clutch.  An  endless  rope  on  a  grooved 
works  the  shaft. 

Jig.  5136. 
b 


which 

wheel 


[l. 


Skills. 

Skin-wool.    Wool  pulled  from  the  dead  animal. 
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Fig  5137 


Cornisk  Skip. 


Skip.  1.  {Milling.) 
A  kiinl  of  bucket  [a, 
Fig.  5136)  employed  in 
narrow  or  inclined 
shafts  where  the  hoist- 
ing-device has  to  be 
confined  between 
guides. 

It  is  held  to  the  guides 
by  friclion-roIlLTs  and 
flanges,  which  bwir  against 
them,  and  is  provided  with 
a  liinged  door  for  discharg- 
ing material. 

6  is  a  water-bucket,  used 
in  niineswherethequantity 
to  be  raised  is  small,  or  pre- 
Tious  to  putting  down  a 
pump.  On  striking  the 
water,  the  valve  *>  rises ;  it 
fiUs  by  the  weight  of  the 
^  u  pe  r  i  n  c  u  m  bent  water 
when  the  downward  mo- 
tion is  stopped. 

c  is  a  rnck-bittket,  fre- 
quently used  in  vertical 
shafts,  and // a  ivi6/p.  The 
latter  is  adapted  for  use  in 


shafts  that  are  irregular,  or  not  perfectly  vertical.  Each  has  a 
becket  atid  ring  at  the  bottom,  by  which  it  is  inverted  for 
dumping. 

One  ordinary  form,  used  in  raising  ore  to  the  surface,  is  a 
square  tulje  of  boiler-iron,  having  a  capacity  of  about  20  bush- 
els.   It  has  a  lip  to  direct  the  stutf  in  discharging. 

2.  {Sugar-making.)  A  charge  of  sirup  in  the 
pans. 

3.  {Fiber.)  A  wicker  basket  mounted  on  wheels 
anil  employed  to  convey  cops,  etc.,  aliout  a  factory. 

Skip'piug-teache.  (Sugar-making.)  A  dip- 
ping-pan used  in  a  sugar-boiling  house  for  lifting  the 
concentrated  saccharine  solution  from  the  open  evap- 
orating-iian  and  iionveying  it  to  the  cooler. 

It  is  a  pan-shaped  vessel  with  a  v.tlve  in  the  bottom,  worked 
by  a  handle.  It  is  lowered  by  a  crane  into  the  pan,  the  bottom 
being  open  ;  the  valve  is  then  closed,  the  vessel  raised,  and  with 
its  contents  removed  to  the  coolers,  where  the  sirup  is  dis- 
charged by  moving  the  handle  of  the  valve. 

Skip-shaft.    {Mining.)    One  boxed  off  by  itself 

for  the  skip  to  ascend  and  descend  in. 

Skip-tooth  Saw^.  A  saw  iu  which  alternate 
teeth  arc  cut  out. 

Skip-wheel.  {Carding.)  A  wheel  in  a  self- 
stripidng  carding-machine  to  govern  the  order  iu 
which  the  loj)  Jlals  are  lifted  to  be  cleaned.  In 
most  cases,  the  action  of  the  .^tripper  is  u])on  every 
other  Jtat  in  order,  at  the  ne.\t  motion  taking  the 
alternate  flats  left  on  the  former  jiassage.  In  other 
cases,  the  action  is  more  freipient  upon  the  Hats 
nearer  to  the  feeding-cylinder,  and  which  become 
the  .soonest  choked  and  inoperative,  and  less  fre- 
quent npon  those  nearer  to  the  duffer.  See  Cakd- 
ING-MACHIXE. 

Skirt.  1.  (Milling.)  The  margin : 
or  external  periphery  of  a  mill-stone  ;  c, 
oje  to  the  skirt  the  leader-furrows  run. 


Fig.  5138 


as  the  ski7-t 
.  (J.  from  the 


Hoop- Skirt. 


2.  (Dress.)    a.  Tlie  lianging  portion  of  a  garment 
below  the  waist,  as  of  a  gown  or  coat. 
b.   A  petticoat. 


Ingenuity  is  exerted  in  - 
Skirt-clasps. 
Skirt-elev.ttors. 
8kirt-metal  binding. 
Skirt-protectors. 


Skirt-supporters. 
Skirt-springs. 
Skirt-tapes. 
Skirt- waistbands. 


Skirt'ing.  1.  (Building.)  A  wash-board  or 
pHiilh  laid  around  the  wall  of  a  loom  ne.xt  to  the 
floor. 

2.  (Saddlcrij.)  A  padded  lining  beneath  the  flaps 
of  a  sadille. 

Skirt'ing-board.  (Cnijicntry.)  A  narrow  board 
around  tin-  wall  m-.xt  to  the  Moor. 

Skit'tle-pot.    (.Metallurgy.)    A  kind  of  tall  cru- 
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cible  swelled  toward  tlie  middle,  used  for  reducing 
jeweler's  sweepings. 

Skive.  {Lupularij  Work.)  The  revolving  table 
or  Uqi  charged  w'ith  diamond-powder,  and  on  which 
diamonds  are  polished  and  other  gems  are  ground. 

Ski'ver.  {Leather.)  a.  A  paring  tool  for  leather. 
Skiinng-knife ;  skioiiuj-tool. 

b.  A  machine   (Fig.   5139)   adjustable  to  skiver 


Tripp''s  Counter-Skiver. 

counters  to  any  desired  width  of  scarf.  The  knife  is 
held  by  steel  gages  at  each  side  of  the  edge,  and  is 
adjusted  to  any  thickness  of  stock  by  an  automatic 
feed-roll.  A  rand  is  produced  from  any  thickness  of 
stock  by  the  same  movement.  For  this  purpose,  a 
blade  is  arranged  to  strip  the  stock  as  the  rands  are 
split. 

c.  A  leather  prepared  from  sheepskin  with  sumac, 
like  imitation  morocco,  only  the  skins  are  split  by 
machinery.  The  skins  are  spread,  out  in  the  ooze 
and  not  sewn  into  bags,  as  in  the  morocco  process. 

Skiv'ing-ma-chine'.  (Leather.)-  A  machine  for 
splitting  skins.  See  Le.vther-skiving  Machi.n'E  ; 
LE.4.THEr.-sPLrrTiX(i  M.a.ciiine,  page  12S1. 

Skute.  {NaMtical.)  A  kind  of  large  flat-bot- 
tomed boat.     A  scow. 

Sky'light.  A  glazed  frame  covering  an  opening 
in  a  root'  or  ship's  deck. 

A  plane  skt/light  is  about  even  with,  and  has  the  slope  of,  the 
roof. 

A  raised  skylight  is  set  upon  an  elevated  curb. 

A  double  skylight  has  an  outer  window  for  protection,  and  an 
inner  one,  of  stained  glass,  for  ornament. 

Sky-rock'et.  (Pi/rotcchn;j.)  A  species  of  fire- 
work —  composed  of  a  mi.xture  of  niter,  sulphur, 
and  charcoal,  tightly  rammed  in  a  stout  paper  case — 


Fig  5140. 


Fig.  6141. 


Fig.  5142. 


Sky-rocket, 


Sky-rocket. 


which  is  caused  to  iiscend  when  the  compound  is  ig- 
nited at  the  lower  end.  It  is  provided  with  a  stick 
which  is  attached  to  the  case  at  one  side. 

In  Fig.  6140,  the  case  A  has  three  short  sticks  B  B  placed 
equidistautly  around  it,  and  attached  by  wires  a  a. 

In  Fig.  5141,  the  case  A  is  provided  with  wings  BE,  which 
may  be  folded  down  when  the  rocket  is  packed  for  transporta- 
tion. When  erected  to  serve  as  guides,  they  are  held  by  a  slid- 
iug-collar  C,  which  is  notched  to  receive  them.  A  rod  d  pass- 
ing through  a  loop  in  the  collar  serves  to  hold  them  in  position 
for  being  discharged.  The  stick  is  dispensed  with.  See  SlGN.VL- 
ROCKET. 

Sky'sail.  (Nautical.)  A  square  sail  set  above 
the  ruijal.  A  triangular  sail  above  the  skysail  is  a 
ski/scrajier  or  flyiny  kite.  If  square,  it  is  a  moon- 
sail.     A  sail  above  the  moonsail  is  a  star-gazer. 

Sky-scrap'er.  (^Nautical.)  A  triangular  sky- 
sail. 

Slab.  1.  The  outside  piece  sawn  from  a  log  iu 
squaiiug  the  side. 

2.  A  thin  Hat  piece  of  stone  or  marble  for  a  step, 
mantel,  etc. 

3.  {Fihcr.)     A  thick  web  or  bat  of  fiber.      See 

SLUliBISli. 

Slab'ber.  1.  (Metal-working.)  A  quick-niotiou 
machine  for  dressing  the  sides  of  nuts  or  heads  of 
bolts. 

2.  (JVoiKl-ivorking.)  A  saw  for  removing  a  por- 
tion from  the  outside  of  a  log  to  square  it  for  use  as 
a  timber,  or  that  it  may  be  sawn  into  boards  with 
square  edges. 

Slab'bing-gang.  (Saw.)  An  arrangement  of 
saws  in  a  gate  by  which  a  log  is 
cut  into  a  central  balk  of  the  re- 
quired will  til,  and  the  slab  simul- 
taneously ripped  into  boards  of  the 
desired  thickness. 

a  is  the  balk  which  embraces  the  It^art, 
and  may  be  12, 14,  or  16  or  more  inches 
wide,  according  to  the  desired  width  of 
lumber.  The  other  saws  are  gaged  to  dis- 
tance apart,  so  as  t<i  reduce  the  whole  of 
the  slabs  into  boards  by  one  passage  of  the 
log.  The  iraneij  portionsof  tbeslab-boards 
are  removed  by  the  Edger  (which  see). 

Slab'bing-sa'w.  (Saiv.)  A  saw  specifically  u.sed 
in  slabbing  logs.  In  the  Ottawa  Mills,  C'haudiere 
Falls,  these  are  u.sed  in  gangs,  are  of  No.  9  gage 
(Stulis'  wire-gage),  and  5,  tij,  or  7  feet  long,  accord- 
ing to  the  size  of  log. 

Slab-board.  (.Satr.)  A  board  cut  off  the  round- 
ing ]iortion  of  a  log  ;  off  the  sides  as  the  log  stands 
on  the  ways.  The  log  is  thereby  sijuared.  The 
boards  have  sapwood  and  bark  on  their  edges,  which 
are  removed  by  an  edger,  making  the  edges  S(|uare. 

Slab-grind'er.  (Sazc-mil/.)  A  nuxchine  used 
for  grinding  up  the  refuse  slabs  in  a  water-driven 
saw-mill,  in  onler  to  allow  them  to  pass  ofl'  with  the 
sawdust.  This  is  where  refuse  stutf  is  a  drug,  and 
the  authorities  do  not  allow  it  to  be  pitched  into 
the  river,  as  it  tends  to  obstruct  navigation,  as,  for 
instance,  at  the  Chaudiere  Mills,  Ottaw-a,  Canada. 

Slab-line.  (Xautical.)  A  rope  fastened  to  the 
foot  of  a  sail  and  used  to  truss  it  up  after  hauling 
upon  the  leech  and  Imnt  lines. 

Slack.  1.  (Nautical.)  The  loose  part  of  a  fixed 
rope. 

2.  Small  coal  screened  at  the  mines  from  house- 
hold or  furnace  fire-coal  of  good  quality. 

Slack-course.  (KHittiiiy-machinc.)  A  range 
of  loops  or  stitches  more  ojien  than  those  which  pre- 
cede them. 

Slack-wra'ter  Nav'i-ga'tion.  Slack-valer  or 
stilt -water  uarigulinii  lias  Ijeeu  adopted  on  several 
European  rivers,  but  to  a  greater  extent  in  the  United 
States  than  elsewhere. 


I  \ 
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The  End  of  a  Log 
ripped  by   the 
Slabbing- Gang. 
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It  consists  in  the  erection  of  dams  in  the  stream,  by  which 
the  water  U  dammed  back,  and  its  dcptli  is  increased.  If  the 
fill  I  be  moderate,  a  single  dam  may  produce  a  stagnation  in 
the  run  uf  the  water,  extendinj?  for  niany  miles  up  the  river, 
and  forming  a  spa<'ious  navif^ablo  canal.  The  tow-path  is 
formed  ulong  tlie  margin  of  the  river,  and  is  elevated  above 
the  reach  of  Hood-water.  The  dams  are  passed  by  mean?  of 
locks,  such  as  are  used  in  canals.  One  of  the  most  exten.sive 
works  on  this  principle  in  the  country  was  constructed  by  the 
Scliuylliill  Navigation  Company,  in  the  State  of  Penu.iylvania, 
and  consisted  in  diimnnng  up  the  water  of  the  river  Schuylkill. 
It  extends  from  Pliiladelplua  to  Reading,  and  is  situate  in  the 
heart  of  a  coal  country.  It  is  108  miles  in  length,  and  its  con- 
struction cost  about  $2,o0l>,000.  This  Hue  of  navigation  ia 
formed  by  34  d;ims  thrown  across  the  stream,  with  29  locks, 
which  overcome  a  fall  of  UlO  feet.  It  is  navigated  by  boats  from 
5U  to  60  tons  burden. 

Slack-water  navigjition  also  occurs  at  intervals  on  many  of  the 
great  lines  of  canaU.  About  78  miles  of  the  Uideau  Canal,  in 
O.iniida,  are  formed  in  this  way,  and  it  is  met  with  on  the  Erie, 
Oswego,  Pennsylvania,  Lycoming,  and  Lehigh  Canals. 

The  same  mode  is  adopted  ou  the  river  Severn  in  England, 
the  dams  being  made  of  masonry. 

Slade.     Thi!  soir  of  a  plow. 

Slag.  1.  {Metal/ unjif.)  Vitreous  mineral  matter 
reuiovt'il  in  the  ivductiou  of  metals.  The  scoria  from 
a  smeltiiig-fiiriiaee. 

At  some  furnaces  on  the  Continent  of  Europe  the  slag  is  sold. 
It  is  run  direcfly  into  wagons,  or  prepared  by  granulation  in 
water,  and  is  used  for  making  cement  and  artificial  stone,  and 
in  the  ni mnfacture  of  alum  and  crown  gljiss. 

At  the  iron-works  of  Aulnoye,  in  Belgium,  the  slag  is  cast  into 
slabs  for  pavements,  garden- rollers,  and  other  tilings.  For  the 
former  purpose,  molds  are  excavated  in  the  ground  around  the 
furnace,  and  trenches  cut  to  conduct  the  liquid  slag  to  them 
The  material  is  allowed  to  cool  very  slowly  ;  its  interior  is  then 
found  to  be  compact  and  homogeneous,  the  exterior  consisting 
of  a  Titreous  crust.  The  musses  are  often  divided  by  fissures, 
but  may  be  cut  and  dressed  into  smaller  blocks. 

Mr.  Woodward,  of  Darlington,  England,  has  patented  a  meth- 
od of  mannfacturing  bricks  from  slag. 

The  slag  from  the  furnace  is  run  into  a  series  of  molds  on  a 
revolving  table.  After  i-emoval  from  the  molds,  the  bricks  are 
annealed  in  a  kiln  or  furnace,  and  are  ready  to  be  used  for  any 
of  the  purposes  to  which  common  briclcare  applied. 

The  fracture  is  said  to  be  clo^e  and  firm,  and  tlxey  are  capable 
of  standing  an  intense  heat.  They  resist  a  crushing  force  of  3 
to  4  tons  to  the  inch,  and  it  is  claimed  can  be  made  at  less  tlian 
half  the  cost  of  common  brick,  though  there  is  considerable  loss 
by  breakage. 

In  another  process,  invented  by  Hartmanu  in  Hanover,  the 
slag  is  granulated  by  allowing  it  to  tlow  into  a  shallow  pit, 
through  which  a  stream  of  water  runs.  Tlie  material  may  then 
be  ground  fine  and  used  as  a  building  sand.  For  making 
bricks,  it  is  mixed,  in  its  coarsely  granular  state,  witli  half  its 
bulk  of  water,  in  a  kind  of  pug-mill.  The  bricks  are  molded  by 
machinery,  and  dried  in  the  0(>en  air  ;  in  about  six  weeks  they 
are  ready  for  use.  They  are  said  to  be  stronger  than  ordinary 
bricks,  and  peculiarly  adapted  for  receiving  mortar,  owing  to 
their  rough  surface.  Tlieir  coheaiveness  is,  however,  impaired 
by  the  alisorption  of  moisture. 

An  incombustible  non-conducting  fibrous  material  is  also 
prepared  by  blowing  a  jet  of  steam,  at  a  pressure  of  about  50 
pounds,  through  a  thin  stream  of  slag  ns  it  foils  from  a  narrow 
gutter  heading  from  the  furnace.  By  this  process  it  is  .'Johdified 
in  the  form  of  delicate  fibers  resembling  asbestus  or  spun  glass. 
From  the  appearance  of  the  miuis  it  has  received  the  name  of 
sla^-wonl.  It  is  used  as  a  covering  for  steam-pipes,  boilers,  etc. 
See  Slag-wool. 

2.  {Finiiiding.)  The  fu.sed  sullage  and  dross  whinh 
accompanies  the  metal  in  a  furnace,  and  which  it  is 
the  business  of  the  skimmer  to  hold  hack  from  the 
ingate.  It  is  essentially  a  very  base  silicate  of  iron. 
Cinder;  scorim;  clinker. 

Slag-brick.    See  Slao. 

Slag-car.  A  wrought-iron  ear  (d)  on  two  wheels, 
used  tu  contain  and  carry  off  the  slag  of  a  furnace  to 
a  place  where  it  may  he  dumped. 

Two  iK'destals  project  up  in  front  of  the  axis  of  the  wheels,  so 
that  they  may  be  elevated  by  depressing  the  handles  and  thus 
lift  the  sliig-pot  by  its  trunnions  clear  of  the  ground,  a  shows 
the  slag-pot  separately  ;  b  is  the  wronght-iron  ladle  for  filling 
it.  A  hainlle,  formed  of  a  piece  of  gas-pipe,  is  screwed  into  the 
socket  (if  the  ladle.  The  slag-pots  are  of  cast-iron,  tiijwring 
to  a  Hat  bi.ttom,  as  at  n,  or  are  made  conical  with  three  legs 
to  stand  on,  as  in  the  one  on  the  car. 

Slag-fur'nace.  (Mr/al/urg)/.)  A  furnace  for  ex- 
tractin,:;  the  lead  from  sla<;.s,  and  from  ores  contain- 
ing a  small  jiroportion  of  that  metal. 
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Sta§  Pot,  Car,  and  Ladle. 


It  has  a  prismatic  chamber  and  an  iron  sole-plaie  inclining 
from  the  back  where  the  tuyere  enters,  to  the  front. 

The  bottom  is  covered  to  the  depth  of  15  inches  with  small 
spongy  cinders  closely  beaten.  The  rectangular  chamber  is 
then  filled  with  turf,  which  is  fired,  and  alternate  layers  of 
coke  and  slag  placed  in  the  furnace.  The  reduced  metal  filters 
through  the  lower  layer  of  cinders,  and  is  received  in  a  pot  also 
filled  with  cinders.  The  slag,  being  too  viscid  to  penetrate  these, 
flows  oif  above. 

Slag-hearth.  {MctaUurtjij.)  A  furnace  for  treat- 
ing slags  run  from  the  surface  of  lead  in  a  smeltiiig- 
fu  111  ace. 

The  shaft  is  a  parallelopipedon  26  X  22  inches  at  the  base,  and 
3  feet  high.    The  sole-plate 
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a  is  of  ciist-iron ,  and  slopes 
down  to  the  receiving-basiu 
or  fove-ht-arth  b ;  cast-iron 
beams,  called  bearers,  c  r,  on 
each  side  of  tlie  sole-ptate, 
support  the  side  walls  of  sand- 
stone, and  also  the  cast-iron 
plate  r/,  called  t\\v  fore-stone , 
forming  the  front  of  the  shaft. 
The  back  is  of  cast-iron  up  to  | 
the  tujerc-hole, above  which  t 
it  is  of  sandstone.  In  front  of 
the  fore-hearth  6  is  a  cistern 
f,  through  which  waterflows, 
so  that  slags  which  flow  over 
the  fore-hearth  may  be  shat- 
tered, and  the  lead  cont^iined 
in  them  be  readil\  washed  ont. 

The  lead  itself  flows  over 
the  fore-hearth  into  an  iron 
pot  /",  which  is  kept  hot  over  Stag-Htarlh. 

a  tire. 

The  metal  obtained  in  this  way  is  less  pure  than  that  extracted 
directly  from  the  ore. 

Slag-Tvool.  A  non-comliustible  iiiid  non-con- 
duftitig  material  made  iVom  tlie  slag  of  a  cupola-fur- 
nace, by  dii'ectiiif;  upon  the  slag  in  its  fluid  state,  as 
it  runs  from  the  furnace,  a  strong  jet  of  steam.  By 
this  the  slag  is  thrown,  in  a  condition  of  fine  fibers, 
into  a  cast-iron  chamber  or  receptacle  prepared  and 
placed  for  the  purpose,  from  wliich  it  is  gathered  iu 
a  form  i-esembling  wool.  It  was  shown  at  the  Vienna 
Exhibition  by  an  establishment  at  Osnabriieck. 

Slaie.     {U'cdrincj.)     Arced.     See  Si.ky. 

Slake-trough.  (Blacksmithing.)  The  water- 
trough  ill  which  a  blacksmith  slakes  or  cools  his  tools 
or  his  forging. 

Sla'kin.  {Metallurgy.)  A  spongy,  semi-\-itrified 
substance  mixed  by  smelters  with  the  ores  of  metal 
to  prevent  their  fusion.  It  is  the  scoria  or  scum 
separated  from  the  surface  of  a  former  fusion  of  the 
same  metal. 

Slam.  The  refuse  of  alum-works,  used  as  a  ma- 
nure. 

Slap'ping.  (Pnttery.)  The  process  of  working 
clay  by  dividing  a  block  and  slapping  the  halves  to- 
gether. This  develops  the  plasticity,  makes  the  mass 
homogeneous,  and  expcds  air-bubbles.  The  yrain 
of  the  luass  is  i>reserved,  the  jiieces  being  dashed 
parallel  upon  each  other.  The  process  is  repeated 
again,  the  dividing  instrument  being  a  wire.  See 
Sloping  ;  Wedging  ;  Slicing-macuine. 
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SLATE. 


Slash'er.     A  sizing-macluue  for  \var|)-varn.s.    The  |  raised  and  lowered,  those  of  each  set  being  connected 


yams  are  received  from  a 


number  of  rolk-i-s  on  tli 
right,  but  two  of  which  are 
shown  in  the  engraving. 
They  are  tlien  sized, 
brushed,  and  dried,  the 
latter  by  passing  over  and 
under  large  heated  cylin- 
ders. Tile  name  slasher 
originated  as  a  playful  term 
to  indicate  the  much  great- 
er rapidity  of  the  machine 
a.s  compared  with  the  ordi- 
nary warp-drcsscr. 

The  extraamountofwork 
is  done  by  Iiaving  a  much 
greater  drj-ing  surface  for 
the  yarn  to  pass  over  after 
being  sized.  In  the  slash- 
er, also,  the  yarn  runs 
through  boiling  size  ;  in 
the  dresser  it  is  cold  or 
only  moderately  warm. 


The  name  is  perpet- 
uated in  other  succeed- 
ing machines  and  ap- 
pliances, as  slasticr- 
warpcrs^shishcr-combs, 
slasher-cloth,  etc.  See 
also  official  catalogue 
of  the  English  E.xhibi- 
tion  for  1S62,  Class 
VII.  pages  6,  7. 

Slat.  A  thin  strip 
or  flat  bar. 

1.  In  a  bedstead, 
the  slais  are  transverse 
pieces,  resting  at  their 
ends  upon  the  side- 
rails. 

2.  (Vehicle.)  a.  A 
bent  strip  which  bows 
over  the  seat  and  forms 
one  of  the  ribs  of  the 
canopy.     A  how. 

b.  The  sloats  or 
rounds  of  a  kind  of 
cart  or  wagon  bed. 

3.  The  foundation- 
of  a  basket,  consisting  of  crossing  sets  of  parallel 
rods  interlaced  and  forming  a  nucleus  fof  the  com- 
mencement of  the  spiral  courses  of  which  the  bot- 
tom is  made.  [ 

Slat-a-wm'ing.    Fig.  5146  shows  a  corrugated 
iron   slat-awning.     The   slats   are  pivoted  and  are 


by  bars  by  means  of  segment-racks  engaging  with 
worms  upon  the  shafts  of  drums  which  are  turned  by 
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Slat-Awning. 


cords  leading  to  the  footway  beneath.  AVhen  closed, 
as  at  a,  their  down-turned  edges  overlap,  b  shows 
the  slats  raised  ;  c  d  illustrate  the  mechanism  for 
raising  and  losvering  them. 

Slate.  A  nictamoqihic  clay  rock,  frequently  fos- 
silifeious.  It  is  readily  divisible  into  thin  plates, 
and,  being  easOy  worked  and  smoothed,  is  much 
employed  for  roofing  and  in  the  manufacture  of 
mantels,  billiard-tablt-s,  and  other  similar  objects. 
In  the  quan-y,  the  direction  of  these  cleavage  planes 
is  usually  vertical  or  nearly  so,  but  never  coincident 
with  those  of  the  beds  and  joints.  The  mas.ses  are, 
tlierefore.  removed  by  cutting  trenches  in  the  side 
of  the  hill  and  sjilitting  the  rock  in  vertical  layers. 
As  the  peiTiendicular  breast  becomes  too  high  for 
convenient  working,  say  40  feet,  a  second  trench  is 
cut  above  the  first ;  then  a  thii-d,  and  so  on. 

In  the  great  slate  quarries  of  Tbron,  sis  miles  southeast 
of  Bangor  in  X.  Wales,  sixteen  of  these  stages  are  in  pr^^gress 
together,  the  lower  ones  being  gradually  widened  by  the  getting 
of  the  slates  as  the  upper  ones  are  advaiiced.  In  the  upper  part 
of  the  quarry  the  slates  are  renioTed  with  crow-bars  ;  but  the 
slates  become  harder  as  they  are  lower  from  the  surface,  and 
require  the  use  of  gunpowder  to  detach  the  main  masses.  The 
Diinersengaged  in  drilling  the  holes  for  the  powder  are  suspended 
by  ropes  from  the  upper  parts  of  the  rock,  and  are  liable  to 
many  and  severe  acciilents.  After  the  slates  are  detached  by- 
powder  or  otherwise,  they  consume  considerable  labor  in  split- 
j  ting  them  with  wedges  and  mallets  into  marketable  sizes,  and 
reducing  them  to  the  several  grades  required  for  rooting  and 
other  purposes. 

Slate  adapted  forordinary  economic  uses  is  not  very  common. 
I  A  number  of  varieties  are,  however,  found  in  Cornwall,  Wales, 
Scotland,  and  Ireland,  and  also  on  the  Continent  of  Europe. 

Those  from  the  Ardennes,  from   Angers  on  the  Loire,  and 
from  Nassau,  are  largely  exported.  « 

In  this  country,  Vermont  furnishes   slates  of  unsurpassed 
quality  and  beauty.      Their   quarrying  and  manufacture  are 
[  beginning  to  constitute  an  important  fe.iture  of  national  in- 
dustry, promising  large  increa=e  in  the  future. 
Aluminou.*!  slate  yields  alum. 

Af/hf.^ivf  slate  is  porous  and  adheres  readily  to  the  tongue. 
Fit»nnno>i.<i  slate  yields  coal-oil. 
llTi^f  slate  has  a  fine  grain  and  makes  hones. 
-\  tough  kind,  hornblende  slate,  is  u.sed  for  flagging  and  side- 
walks. 

A  soft  kind,  containing  carbon,  —  drmt'in^  slate  or  graphic 
slate,  —  is  used  for  pencils. 

Polishing  slate  has  a  peculiarlv  fine  grain,  and  is  found  ia 
Bohemia.     It  is  used  in  slips  and  in  powder. 

Slnle  elnif  consists  of  alumina  and  silica,  and,  from  the  ab- 
sence effluxes,  makes  a  refractory  fire-brick. 
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SLATE-FRAME. 


2.  A  thin  riven  slab  of  slate  used  in  rooling. 

The  upper  surfiice  of  a  slate  is  called  its  back^  the  under  sur- 
face the  0''i/,  the  lower  edge  the  tail,  the  upper  edge  the  hra/J. 
The  part  of  each  course  of  slates  exposed  to  view  is  called  the 
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•  Countess-''  Ulating 


margin  of  the  course,  and  the  width  of  the  margin  is  called  the 
gase.     The  portion  hidden  from  view  is  the  cover. 

The  bond  or  lap  is  the  distance  which  the  lower  edge  of  any 
coui'Ro  overlaps  the  slates  of  the  second  course  helow,  measuring 
from  the  nail-hole,  aud  may  be  from  2  to  4  inches. 

In  preparing  slates  for  use,  the  sides  and  bottom  edges  are 
trinnned  and  the  unil-holes  punched  as  near  the  head  lu^  can 
be  done  without  risk  of  breaking  the  sl.ate,  aud  at  a  uniform 
distance  from  the  tail,  regard  being  had  to  the  spring  of  the 
laths.  Slates  are  laid  on  laths,  battenx,  or  sheathing,  and  must 
break  joint.  The  nails  are  of  copper,  ziuc.  or  tinned  iron.  In 
England,  1,200  slates  constitute  a  thousand,  common  sizes,  as 
follows :  — 


DESCftlPTION. 


Size. 


Doubles. 

Ladies . . 
Counte-ses. ... 


I  Ft  In. 
I  1    1 

1    4 

1 


Duchesses ;  2    0 

Imperials 2    6 

Ragsand  Queens   3    0 


ca 
Ft.  In. 
0    6 
0    8 

0  10 

1  0 

2  0 

2    0 


trimming  the  edges  and  a  spike  for  making  nail- 
holes  in  the  slate.      A  sax  or  zax. 

Slate-bev'el-ing  Ma-chined    A  machine  for 
bevfling  tlu*  edgus  of  school  or  other  slatfs. 

The  slate  is  held  in  the  opening  between  the  two  adjustable 
guides  E  E',  its  edge  being  presented  to  the  two  bevel-edged 
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Slate- Be ctiing  Machine, 

wheels  C  C,  which  are  rotated  in  opposite  directions,  bo  that 
their  acting  surfaces  move  in  the  same  direction,  by  a  crossed 
belt  passing  around  the  pulley  B. 

Slate-cut'ter.    A  machine  for  cntting  the  edges 
of  rooting  or  other  slates,  to  give  them  a  rectangular 
or  other  regular  form. 
In  Fig.  5150,  the  slate  is  laid  on  the  table  A,  aud  its  ends 


;  A  ton  will  cover  2i  to  2\ 
I      squai'es. 


Other  denominations  and  sizes  are  — 


Ins.    1  Ins. 

Viscountess 18  X 10 

Marchioness 22  x  12 


Small 11 X 

{12x10 

Plantations MSxlO 

( 14x12  I 

A  nqunrfi  of  slate  or  slating  is  100  superficial  feet. 
The  piirh  of  a  slate  roof  should  not  be  less  than  1  in  higbt  to 
4  of  length. 

Dimensions  of  Slates  {Attiericatt). 


Ins. 

Ins. 

Ins. 

Ins 

Tns. 

Ins. 

14x  7 

Kx  8 

18x10 

20x11 

22x12 

24x1.3 

14x  8 

liiX  9 

18xU 

20x12 

22x13 

24X14 

14X  9 

KixlO 

18x12 

22x11 

24x12 

24x16 

14x10 

18x  9 

20x10 

f 


:o\ 


The  thicknes.'^  of  slates  ranges  from  ^  \r,  to^',fi  of  an  inch,  and 
their  weight  varies  from  2.0  to  4  53  pounds  per  square  foot. 

2.  A  tablet  for  writing  upon,  formed  of  slate,  or 
of  an  imitation  of  shite. 

School-slates  are  made  from  a 
fine  and  soft  quality  of  slate. 
The  great  demand  for  them  has 
led  to  various  improvements  in 
the  manner  of  making  and  unit- 
ing the  frames,  and  to  the  inven- 
tion of  special  machines  for  this 
purpose.  Slate-frames  are  now 
generally  made  with  rounded 
angles,  and  one  invention  con- 
sists in  securing  the  parts  to- 
gether more  firmly  by  wires  en- 
tering grooves  at  the  corners,  and 
having  bent  ends,  which  are  in- 
serted into  holes  in  the  side  and 
end  pieces. 

Artificial  slates  are  prepared  by 
coating  the  surface  of  wood  or 
p!i|)er  with  a  fine  gritty  sub- 
stiince,  as  pulverized  emery  or 
»iatf.  pumice,  mixed  with   black   siae 

or  paint :  or  the  surfiice  is  painted 
black,  and  dusted  with  the  powder  before  it  becomes  dry. 

Slate-axe.     A  slater's  tool.     It  has  a  blade  for 


Slate- Cutter. 


trimmed  by  hinged  knives  B  Cofcurvedorothersuitablc  shape, 
depressed  by  the  levers  D  D. 

Slate-cut'tiiig  Ma-chine'.  A  cushion  K  with- 
in the  box-knife,  jiressed  downward  by  .springs  below 
the  knife,  first  comes  in  contact  with  the  slate  on 
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Slate-Cutting  Machine. 


the  cu.shioned  bed  C,  and  rises  as  the  knife  descends, 
allowing  the  .sbite  to  be  adjusted  between  the  beds 
so  as  not  to  be  broken. 

Slate-frame.  In  the  machine  for  dressing  slate- 
frtimes  (Fig.  5ir)'2\  the  frames  are  arranged  in  a  pile, 
and  are  feil  forward  one  by  one  by  the  action  of  the 
]iu.sher  E  on  to  tJie  revolving  tnble  L,  where  the  cor- 
ners are  rounded  ofl"  and  edges  dressed  by  the  rotary 
knives  /K  Ji'.  It  is  then  advanced  by  tlie  pusher 
J\  which,  with  the  angidar  stop  /',  presents  it  corner- 
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This  stone  contains  over  50  per  cent  of 
silica,  a  large  proportion  of  alumina,  and 
also  some  potash  and  iron  ;  and,  while  hav- 
ing some  resemblance  to  soapstone,  more 
nearly  resembles  slate  in  texture  and  capa- 
'  bility  of  being  split  readily  into  plates. 

In  the  manufacture  of  pencils,  it  is  first  split  into 
slabs  1  to  2  inches  thick,  which  are  then  sawn  into 
blocks  6  to  7  inches  long  and  4  or  5  inches  wide. 
With  a  thin  blade  of  steel  and  a  hammer  these  are 
split  into  plates  about  one  third  of  an  inch  thick, 
which  are  next  passed  between  two  flat-edged  knives 
to  plane  them.  The  plate  is  then  fed  to  a  machine 
in  which  it  is  passed  successively  beneath  a  series  of 
grooved  cutters,  each  of  which  cuts  a  row  of  deeper 
incisions  into  the  slab,  until,  on  emerging  fi-om  the 
machine,  its  upper  side  is  covered  with  convex  Hut- 
ings,  the  channels  between  which  penetrate  half 
through  the  stone.  It  is  then  transferred  to  a  second 
machine,  where  its  other  side  is  subjected  to  the  ac- 
tion of  a  series  of  similar  cutters,  by  wiiich  the  pen- 
cils are  completely  rounded  and  separated  trom  each 
other.  They  are  next  sawed  to  uniform  lengths,  the 
sizes  varying  from  Sk  to  6  inches  ;  and,  finally ,  point- 
ed on  a  grindstone'  In  some  cases  they  are  after- 
ward painted. 

The  dust  and  waste,  which  is  said  to  amount  to 

90  per  cent  of  the  original  material,  is  utilized  by 

I  grinding  to  an  imp»alpablc  powder,  whicli  is  used  for 

mixing  with  paper-pulp  to  give  it  body  and  enable 

it  to  receive  a  satin  surface. 

As  the  stone  contains  over  30  per  cent  of  alumina, 
the  refuse  is  also  available  for  the  manufacture  of 
alum. 
Slate-pen'cil  Ma-chine'.    A  machine 
Maekine/or  dressing  Slau-Frames.  for  forming  pencils  at  one  continuous  oper- 

ation. 
\vise  to  the  cutters   Q   Q',  by  which  the   sides  are  I     The  slate  is  fed  by  the  roUers  D  D  to  the  grooved  rotary  cut- 
planed. 

Slate-mak'ing  Ma-chine'.   Fig.  5153  Fig  5154^ 

is  a  machine  for  grinding  and  polishing 
school-slates.  The  slates  are  supported  on 
cars  G,  wdiich  are  connected  by  arms  with 
a  vertical  shaft,  by  which  they  are  caused 
to  move  slowly  around  in  a  circular  track, 
having  a  series  of  inclines.  The  distance 
apart  of  the  corresponding  parts  of  each 
similar  incline  is  exactly  eipial  to  that  be- 
tween the  fiont  and  hind  wheels  of  the  car, 
which  is  thus  caused  to  remain  perfectly 
level  as  it  rises  to  present  the  slate  to  the 
gi-indstones  D,  and  falls  during  its  forward 
movement. 

Slate-peg.    A  kind  of  nail  used  in  securing  slates  1  ter  L  L,  which  shapes  their  upper  sides ;  other  rollers  convey 

P*^    ?    ,   ,.     ■„  „nil  them  beneath  the  plate  j;-,  which  is  grooved  to  correspond  with 

OH  a  rOOI.      a  Siater  S  nail.  |  ^j^^  upper  halves  of  the  pencils,  and  their  lower  sides  are  shaped 

by  a  similar  rotary  cutter  beneath  the 
plate.  They  then  pass  beneath  the  roll- 
ers k  k,  which  convey  them  away. 

Slate-saTW.  A  machine  for 
trimming  the  edges  of  slate-slabs 
to  shape.  In  the  example,  the 
slab  is  laid  on  a  traversing  bed 
and  passes  beneath  two  circular 
saws  which  are  gaged  sucli  a  dis- 
tance apart  as  the  proportions  of 
the  slab  may  warrant  or  the  width 
of  the  iiiecc  required  njay  justify. 
The  blades  are  made  of  diameters 
from  2  feet  up  to  13  feet,  and  the 
machine  is  used  for  other  vai'ie- 
ties  of  stone  beside  slate. 

Slate-trim'ming  Ma- 
chine',    .'^i-e  Sl.ATE-niTTEIi. 

Slate-wip'er.  A  siionge- 
Slate-pen'cil.    The  common  irregularly  shaped  I  holder  for  wetting  and  wiping  school-slates.     It  has 


Slate-Fencil  Mackinf. 


Fig.  5153. 


Machine  for  grinding  and  polishing  School- Stales. 


black  slate-pencils,  once  the  only  kind  known,  are  '  a  sponge  on  the  end  moistened  by  water  oozing  Irom 

made  in  Germanv.     These  have  been  prettv  much    the  interior. 

supei-seded  in  this  country  by  the  softer,  neater,  and        Slat'ing.     The  slate  covering  of  a  roof,  taken  as 

greatly  superior  article,  known  as  soapstone  pencils,    a  whole.     See  Sl.\te. 

made  from  a  peculiar  stone  found  near  Castleton,  Vt.  i      Slat-ir'on.     {Vehicle.)     The  iron   shoe  or  ter- 
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Fig.  5155. 


Fig.  5159. 


rVtfflnl       Jl 


miiiatioii  of  the  bow  or  slat  of  a  carriage-top.  The 
shoe  is  liinged  to  the  stem  by  a  pivot-pin  and  has 
an  envelope  of  leather.  In  the 
e.xample,  the  ends  of  the  bows  are 
fitted  into  ferrules,  having  semi- 
cireulnr  extensions  upward  and 
longitudinal  serew-threadi-cl  holes 
fur  the  reception  of  screws  in  the 
end  pieces. 

Slat-ma-chine'.    A  machine 
for  tenoning  andautomati- 
cally  inserting  the  staples 
in  Venetian-blind  slats. 

The  marhine  (Fig.  51.SS)  has 
ararriage  Z)  C reciprocate' J  hy  a 
Ititiuan.     A   series  of  vertical 
cutter.s  iV  oil  the  carriiige  make 
longitudinal  incisions  in  front  of  the  broad  in- 
clined cutter  c,  which  follows  and  severs  the 
whole   row  of  slats  simultaneously  from   the 
block.  The  block  E  is  pressed  down  to  the  cut- 
ters by  .screws  /"l  /.i,  advanced  down- 
wardly by  gear-wiieels   operated   by  a 
pawl  movement  from  the  lever  G,  which 
is  vibniteil  at  eich  reciprocation  of  the  carriage. 
The  several  splints  pass  downwardly  through  a 
throat  in  the  carriage-stock 
In  Fig.  .^l.yj,  the  slat  is  held  between  the  re- 
Slat-Iron.    volving  heads  /  /  on  the  extremities  of  the  arms 
H  H'  attached  to  the  shaft  G,  and  niised  or  de- 
pressed by  the  lever  J*,  so  :i5  to  be  presented  to  the  action  of  a 

pair  of  circular 
Fig.  5158.  saws  fi.xed  on  the 

same  spindle  with 
two  rotjiry  chisel- 
edged  cutters, 
which  form  the 
tenons  while  the 
saws  trim  the 
ends  of  the  slate. 
The  sliding-bar 
ill  has  a  toe  r, 
struck  by  a  pin 
at  each  rotation 


Slat-Machine 

like  a  cai-pet     In  the  example,  narrow  strips  of  dif- 
ferent kinds  of  wood  are  glued  upon  cloth.    After  the 
glue  is  dry,  the  surface 
of  the  wood  is  planed  Fig.  5160. 

down     and     finished. 
Wainscoting  is   made . 
in  a  similar  manner. 
Slat -plane. 

Slat-Maltins 


litlackine/or  cutting  Stats/or  Blhlfts. 

of  the  wheel  Q.  causing  a  forward  movement  of  the  bar,  which 
drives  a  staple,  escaping  from  the  receptacle  P  into  the  side  of 
the  slat. 

Slat-mat'ting.    A  floor  covering  of  wooden  slats 
or  veneers  on  a  liexible  fabric,  which  may  be  rolled 


( Wond-worHng.) 
blinds,  etc.    In 
one   form,    the 
sole  of  the  .'stock 
is     stepped    to 
serve  as  a  gage, 
and  the  cutter 
has  a  forwardly 
projecting     lip 
which  cuts  anil 
lifts  the  bottom   V 
of  the  slat  while  j 
a  vertical   cut-  £_ 
ting-edge  severs 


A  plane  for  cutting  thin  slats  for 
Fig.  5161. 
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it  at  the  side.  Tlie  splint  passes  to  the  rear  through 
an  opening  in  the  cutter.  Several  cutters  may  be 
arranged  in  t!ie  stock  so  as  to  cut  several  slats  at 
once. 

Slatt  (.Unsoni-i/.)  A  thin  slab  of  stone  used  to 
cover  rougher  or  less  expensive  masonry  or  brick- 
work (not  s'(ile). 

Slat-ten'on-ing  Ma-chine'.  A  machine  for 
cutting  circular  tenons  on  the  ends  of  blind-slats. 


_         Fig.  5162. 


Biiiid-Sial  TLnoiiin^-JIac/tine. 


The  slat  is  placed  within  two  revolving  disks,  by 
turning  which  it  is  brought  in  contact  with  two  sets 
of  circular  saws.  These  cut  the  shoulder  and  round 
the  tenon  at  one  operation. 

Slat-weav'ing  Loom.  A  loom  for  making 
woven  goods,  in  which  the  warp  consists  of  slats, 
palm-leaf,  whalebone,  straw,  or  other  material,  which 


Fig  5163. 


is  cut  in  lengths  equal  to  the  width  of  the  goods, 
and  laid  into  the  shed  jnece  by  piece,  instead,  as  in 
other  looms,  of  being  fed  off  continuously  from  a 
bobbin  or  spool. 

Fig.  5163  represents  a  machine  of  this  kind  ;  A 
being  a  front  view,  B  a  sectional  view  of  the  upper 
part  detached,  C  a  top  view.  The  slats  are  arranged 
in  a  pile  in  such  position  on  the  side  of  the  loom,  that 
a  pin  on  a  sliding  frame  operated  by  the  lay  pushes 
out  the  inner  end  of  the  under  slat,  so  that  it  can  be 
seized  by  the  reciprocating  nippers  and  drawn  into 
the  shed.  The  slat,  when  in  place  to  be  beaten  up, 
is  held  by  a  pressure-bar  hingeil  on  the  la}'. 

Patent  No.  135,427  has  devices  to  s\ipport  the 
strips  of  wood  while  being  introduced  into  the  shed, 
to  prevent  their  eopiing  in  contact  with  the  threads 
of  the  warp.  The  strips  composing  the  woof  are  fed 
into  a  slotted  lay  by  a  pair  of  feed-rolls,  the  lay  hav- 
ing a  cap  which  serves  as  a  guide  to  keep  the  slat  in 
place  while  it  is  being  fed  into  the  lay,  and  is  raised 
to  release  the  strip  from  its  slot  when  the  lay  is 
beating  forward.  See  also  P.\lm-lf..\f  Loom,  page 
1000,  and  list  of  patents  under  STi:.4.w-F.\Binc  Loom. 

Slaugh'ter-ing-ap'pa-ra'tus.  Machinery  for 
slinging  slaughtered  animals,  to  assist  in  skinning, 
gritting,  cleaning,  as  the  case  may  be.     For  beeves, 


Fig.  5164. 


Baldicin's  Loom  for  weaving  Palm-Ijea/,  etc. 


Hog-Slinging  Apparatus. 

it  usually  consists  of  a  mode  of  hauling  the  animal 
up  to  the  place  where  it  is  stunned  by  a  pole-axe  and 
then  bled  ;  also  of  a  hoisting  tackle  by  which  it  is 
lifted  while  the  skin  and  viscera  are  removed,  and 
then  swung  clear  of  the  floor  to  be  washed  and  left 
to  cool. 

Hog-slaughtering  apparatus  consists  of  scalding- 
tubs  and  slinging  devices,  the  latter  .shown  in  the 
cut.  The  swiveled  clutch  is  supported  upon  a  grooved 
roller  which  travels  on  a  helical  track  to  gradually 
elevate  the  load.  The  hog  from  the  scalding-tub  is 
slung  by  its  ganibrels  from  the  clutch  and  ]iassed  in 
succession  to  the  gutters  and  the  cleaners  ;  it  is  then 
passed  on  and  transferred  to  the  hooks  where  the 
hogs  hang  over  night  to  cool. 

Slay,     {ll'cfiving.)     A  weavers  reed.     Ashy. 

Sleave.  The  knotted  and  entangled  part  of  silk 
or  thread. 

Sled.  A  vehicle  on  runners,  used  for  hauling 
loads.  It  corresponds  to  the  wagon  as  the  sleigh 
does  to  the  carriage  among  wheeled  vehicles,  the  two 
latter  being  intended  for  passengers. 

The  sleds  of  the  Esquimaux  vary  in  their  materials  and  shape. 
According  to  Captain  Lvon,  the  liest  are  made  of  the  jawbones 
of  the  whale  sawn  to  about  two  inches  of  thickness  and  from 
six  inches  to  a  foot  in  depth.  These  are  the  runners,  and  are 
shod  with  a  thin  strip  of  the  same  material.  The  sides  are  con- 
nected by  pieces  of  bone,  horn,  or  wood,  firmly  Ia,ehed  together. 
In  Boothia.  Captain  Ross  saw  sleds  in  which  the  runners  were 
made  of  salmon,  packed  into  a  cylinder,  rolled  up  ia  skins,  and 
frozen  together  In  spring  the  skins  are  made  into  bags  and 
the  fish  eaten. 

Fig.  5165,  from  a  bas-relief  at  Koyunjik,  illustrates  the  mode 
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adopted  by  the  aucient  Assvrinns  for  removing  colossal  figures  I  tightened  by  means  of  wedges.    To  prevent  th^  colossus  from 
from  the  quarry,  where  they  were  hewn,  to  the  place  which     upsetting,  ropes  attached  to  the  top  of  the  framework  were  held 

by   men  at  each  side.     Wooden  forks  or  props,  lield  by  men, 

were  also  applied  to  the  second  cross-pieces  to  steady  it. 
KoUera  were  placed  beneath  the  upwardly  curved  front  of  the 


they  were  intended  to  occupy 

The  figure  wixs  mounted  on  a  sled  and  protected  by  a  frame- 
work of  spars  or  beam-s,  crossing  each  other  at  right  angles,  and 


Fig.  5165. 


Assyrians  rernovin^  a  Human-Headed  Bull  (from  a  Bas-Relief  at  Koyunjik). 


sled  as  it  advanced,  and  were  collected  by  men  at  the  rear.  It 
was  drawn  by  four  gangs  of  men  by  means  of  four  large  ropes 
attiiched  to  projecting  pins,  two  at  the  front  and  two  at  the 
rear  of  the  sled,  and  secured  by  a  knot  which  could  not  slip. 

To  impart  the  first  impulse  to  the  mass  and  to  start  it  again 
after  stopping,  a  long  lever,  with  wooden  wedges  beneath  to  form 
a  fulcrum,  was  applied  at  the  rear  end  of  the  sled,  and  was 
worked  by  ropes  extending  from  near  the  extremity  of  its  long 
arm  to  the  ground  and  drawn  upon  by  men. 

A  man  standing  on  the  front  of  the  sled  controlled  the  move- 
ments of  the  laborei-s  eng-aged  in  pulling;  others,  supervised  by 
foremen,  carried  tht-  spare  rollers  and  forks,  and  drew  cars  con- 
taining extra  hauliug  ropes,  while  a  superintendent  at  the  rear 
directed  the  whole  operation 

The  sled  was  also  employed  by  the  Egyptians  in  transporting 
large  masses  of  stnne,as  is  illustrated  in  their  sculptures.  In  a 
grotto  behind  E'Dayr.a  village  between  Antinoe  and  El  Ber- 
sheh,  is  the  representation  of  a  colossus  on  a  sled  drawn  by 
172  men  in  four  rows  of  43  each  ;  a  man  standing  on  the  pedes- 
tal at  the  front  of  the  sledge  pours  a 
liquid,  probably  grease,  from  a  vase,  for 
the  purpose  of  lubricating  the  planks  or 
ways,  though  these  are  not  shown,  over 
which  it  slid.  A  superintendent,  stand- 
ing on  the  knee  of  the  statue,  appears  as 
if  clapping  his  hands  as  a  signal  for  a 
simultaneous  pull ;  or  is,  perhaps,  prepar- 
ing to  catch  something  which  a  person  on 
the  ground  appears  to  be  about  to  throw. 
Men  carrying  vases  containing  grease,  or 

perhaps  water,  and  others  with  implements  of  some  kind  follow, 
while  supervisoi-s  or  taskmasters  bring  up  the  rear.  Relays  of 
drawers  walk  bt-hind  the  sledge.  The  ropes  are  all 
attached  to  the  front  of  the  sled.  The  number  of 
men  employed  may  have  betni  much  larger  than  that 
actually  shown.  This  sculpture  is  of  the  age  of  Osir- 
tasen  II.,  the  cont^'mporary  of  .loseph,  between  1651- 
1636  B.  c.  See  Wilkinson's  "  Ancient  Egyptians," 
First  Series,  Vol.  III.  p,  328. 

Country  sleds  are  made  in  various  ways  The  Yan- 
kee sled  has  wide  runners  which  elevate  the  benches 
suflieiently.  The  /r/ifur-sled  has  knee-pieces  which  rest 
on  the  runners  and  support  the  benches.  Bnb-sleds 
are  short.  Z-nff-sleds  are  short  and  have  a  heavy  hind 
bench  to  support  the  log. 

Fig.  516(3  is  a  view  of  a  sled,  showing  the  runners  A^  knees  B, 
fenders  C,  benches  F.  roller,  hounds,  and  tongue  E. 

Fig.  5167  is  a  pair  of  bob-sleds  (bob,  short),  used  instead  of  a 
single  long  sled  of  equal  length,  on  account  of  the  feciUty  of 
turning  and  greater  handiness  in  other  respects. 


Fig.  5168  is  a  reversible  dumping-sled.    On  arriving  at  the 
place  to  dump  a  load,  the  sled  is  upset  and  is  ready  for  reload- 

Fig.  5166. 
C 


SUd. 


ing.    The  sled  projects  above  and  below  the  floor,  and  the  run- 
ners are  rounded  at  each  end.  It  is  drawn  by  a  chain  looped  on. 


Boh- Sleds. 

to  a  hook,  which  is  disengaged  to  bring  the  dumping-chain  into 
action. 


Fig.  5168. 


Reversible  Dumping-Sled. 


Two 


Sleds  for  children  and  youth  are  made  in  many  forms, 
may  be  cited 

Fig.  5169  has  a  pair  of  rudders  behind  the  runners  for  guiders, 
the  two  being  simultaneously  acted  on  by  cords  connected  to  a 
tUler-lever. 
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Fig.  5169. 


Fig.  5170  is  a  sled  with  a  brake. 

Sled-brake,  (rdiicle.) 
A  device  to  prevent  too 
rapid  motion  of  a  sled.  It 
is  usually  a  prong  brought 
into  contact  with  the  ice. 

SUd  with  Rudders.  Fig.  5171  shows  one  in  which 

the  brake  is  operated  by  the 
driver,  who  turns  a  lever  projecting  upwardly  from  the  front 
end  gate  of  the  wagon-bed  and  thereby  depresses  the  scraper. 


Sledge.  1.  (Vehide.)  A  vehicle  on  runners  is 
called  a  sicdtjc  in  England,  where  such  things  are 
but  little  used.  The  true  word,  sUd,  is  used  in 
America,  and  is  derived  from  the  Anglo-Saxon  word 
slidam,  to  slide.     See  Sled. 

2.  The  heavy  hammer  of  a  smith,  wielded  by  both 
hands.     A  sledge-hammer. 

The  up-hand  sledge  is  u,sed  for  comparatively  light  work,  and 
seldom  lifted  above  the  head. 

The  about  sledge  is  grasped  by  both  hands  at  the  end  of  the 
handle  and  swung  at  arm's  length  over  the  head,  giving  the 
heaviest  possible  blow. 

Sled-knee.    (Vchklc.)    One  of  those  portions 
of  the  frame  of  a  sled  or  sleigh  which 
rest  on   the  runners   and  raise    the        Fig.  5174. 
fenders  and  benches  a  sufficient  bight 
above  the  ground.     (See  Sled.)     In  I 
the  example,  a  rod  passes  through  and 
is  made  fast  to  the  sleigh-runner,  its 
upper   end   protruding   through    the  ' 
bottom   board  and  provided   with   a 
nut  for  tightening.    A  shield  protects 
the  rod,  and  forms  suitable  bearings 
for  the  runner  and  cross-piece. 

Sled-run'ner.  One  of  the  curved 
pieces  on  which  a  sled  slides.  (See 
Sled.)     Sleigh-ninner. 

Slee.  (ShipwriglUing.)  A  cradle 
placed  beneath  a  ship  when  hauling 
her  up  for  repairs.  Sled-Enee- 

Sleep'er.  1.  (Shipbuilding.)  a. 
A  fore-and-aft  floor-timber  in  a  ship's  bottom. 

b.  A  knee-piece  connecting  the  transom  and  after- 
timbers  to  strengthen  the  counter.  Similar  timbere 
strengthen  the  bows  of  whalers. 

2.  {Ordnance.)  The  undeiraost  timbers  of  a 
gun  or  mortar  platform,  or,  generally,  of  any 
framework. 

3.  (Carpentry.)  a.  One  of  the  set  of  timbers 
supporting  the  lower  floor  of  the  building.  The 
timbers  of  the  upper  floors  are  joists.  The  sleepers, 
in  a  wooden  frame,  rest  on  the  sills.     In  a  brick 

or  stone  house  they  rest  in  the  walls. 
This  distinction  is  not  always  main- 
tained, and  they  are  inditl'erently  called 
joists. 
Sled-Brake. .  b.  One  of  a  set  of  logs  or  scantling 

laid  beneath  a  rough  floor,  as  of  a  pen, 
In  Fig.  5173,  depreKing  the  lever  a  causes  the  parts  6,  to  I  shed,  or  temporary  stable. 
which  the  pivoted  brakes  c  are  hooked,  to  assume  a  vertical  |       4    (Railway  Engineering.)     One   of  the  timbers 

supporting  a  railway- 
track.       When    it    is 

1^ longitudinal  with  the 

\kj\  —'^•^  track,    it   is   called   a 

stringer  or  sill;  when  it  is  trans- 
verse, it  is  called  a  cross-shcjxr  or 
tic.  The  latter  is  the  usual  term 
in  the  United  States. 

To  make  a  super-excellent  job,  some  of 

the  best  Englisli  railways  first  used  hewn 

blocks  of  stnne  for  sleepers  {a,  Fig.  5175). 

Brunei  adopted  them  on  the  Great  Western  Railway,  England. 

It  was  found  that  they  were  too  solid  and  unyielding,  and  wood 

is  now  preferred      It  is  sometimes  kyanized,  or  treated  by 

Fig.  5175. 


Sled  with  Brake. 


In  Fig.  5172,  the  brake  is  so  arranged  that  the  team,  in  hold- 
ing back,  may  apply  the  brake  with  a  force  proportioned  to 
the  forward  pressure  of  the  load. 


Fig.  5171. 


Fig.  5172. 


Aittomatic  Sled-Brake. 

position,  the  points  of  the  brakes  being  at  the  same  time  de- 
pressed, as  shown  by  the  dotted  lines. 


Fig.  5173. 


Triartsuiar  Sleepers. 


equivalent  processes,  to  render  it  less  liable  to  decay.  See  Wood, 
Presebv.^tion  of.  The  blocks  contained  about  four  cubic  feet. 
Triangular  cross-ties  bed  are  ^ot  out  of  square  balks  by 
ripping  diagonally,  and  are  made  to  rest  in  longitudinal  sills. 


SLEEPER. 
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SLEEPING-TABLE. 


Ttiit^  moUe  looks  well  on  paper,  but  is  costly  and  subject  to 

decay . 

Tbe  usual  mode  is  to  set  cross  sleepers  beneath  the  rail?,  im- 
beJJed  in  a  ballast  of  broken  stone.  To  the.>e  ties  the  rails  are 
secured  by  chairs  or  spikes;  sometimes  by  chairs  at  the  joints 
and  spikes  at  intervi'ning  points. 

The  onliiiary  Knjj;lish  slet-per  is  9  feet  long,  10  inches  wide, 
and  5  inches  thick  ;  tin-  distani-e  apart  is  from  2^  to  3  feet. 

On  .-ionie  of  the  English  railways,  triangular  sleepers  are  laid 
in  balliist,  the  an^le  beneath. 

Mr,  Holley,  in  his  report  on  railways,  gives  the  dimensions 
and  intervals  of  sleepers  on  nine  New  York  railroads  as  — 

Average  number  of  sleepers  per  mile 2,242 

Length  in  feet  {i  feet  8^  inches  gage) 8.07 

Width  of  bearing  surface  in  inches 7.02 

Wooden  blocks  have  been  substituted  for  cross  sleepers,  and 
with  some  success.  The  object  has  been  to  prevent  the  rocking 
motion  induced  by  the  bearing  of  the  middle  of  the  sleeper  on 
the  tightly  packed  balliL^t  when  the  support  below  the  rail  had 
been  pressed  out.  The  same  object  was  attained  in  France  by 
cutting  the  sleepers  across  at  midlength,  leaving  every  twelfth 
eleeper  uncut,  to  act  as  a  lie. 

'£hc  saiiflivich  stj:item  of  \V.  B.  Adams  (England)  is  a  longitudi- 
nal support  by  a  tinibur  on  each  side  of  the  rail,  and  gripping  it 
beneath  the  head  Tlie  web  of  the  rail,  which  is  clasped  hy  tlie 
side  timbers,  is  made  J  to  i  inch  in  thickness,  the  rail  weighing 
70  pounds  per  yard, and  being  8  inches  deep  It  has  no  appre- 
ciable verticiil  flexure  under  the  passing  train,  and  the  longi- 
tudiual  sleepers  are  made  available  for  several  sets  of  rails.  The 
rail,  being  supported  by  a  sleeper  beneath  the  head,  does  not 
depend  upon  tlic  stiiTness  of  the  web,  which  is  relieved  of  lateral 
strain,  being  .tan'/w/c/iff/  between  the  sleepers.  The  sleepers  are 
secured  by  bolts  imd  nuts,  which  pass  through  holes  in  the 
webs  of  the  rails.     Tlie  rail  is  double-headed. 

By  Dimpfel's  longitudinal  system,  the  rail  is  supported  be- 
neath its  head  and  foot  by  continuous  longitudinal  sleepers. 

Seaton's  system  is  also  longitudinal, and  to  insure  the  perfec- 
tion he  aimed  at,  requires  a  heavy  rail,  being  supported  by  foot 


was  made  of  earthen  blocks,  molded  and  baked,  laid  in  conti- 
nuity, tongues  and  recesses  on  atljacent  blocks  serving  to  lock 
tlu-m  together.  Sfaniuers  cast-iron,  wooden -e us hioned  sleeper 
is  42xlti  inches,  and  requires  from  lUU  to  133  tons  {of  2,240 
pounds)  piT  mile,  according  to  the  width  of  the  intervals. 

l)e  Uergue's  ciust-iron  sleeper  is  20x14  inches,  weighs  46  to  66 
pounds ;  each  gives  nearly  two  square  feet  of  bcariug,  requiring 
loo  tons  (of  2.240  pounds)  per  mile,  to  give  a  bearing  of  Ij  square 
feet  per  foot  of  track.  With  20-feet  rails,  and  blocks  spaced  30 
inches,  center  to  center,  this  plan  requires  22,124  pieces  per 
mile.     It  was  tried  iu  England  on  several  lines. 

5.  ( Jf'cuvinc/.)  The  upper  part  of  the  hedtUe  of  a 
draw-loom  through  wliich  the  threads  pass. 

6.  {Uailwaij.)  iShort  for  Sleeping-car  (wliich 
see). 

Sleep'ing-car.  {Raihvmj.)  A  car  arranged  with 
berths  tor  passeugers  during  night  traveh    Tlie  seats 


Bartow''s  Sleepers. 

flangeson  sleepers  with  17  inches  breadth  of  bearing.  It  is  stated 
that  rails  of  ^0  pounds,  laid  on  his  system  on  the  London  and 
Northwestern  R;iilway,  after  the  passage  of  100  trains  daily  for 
two  years,  showed  no  signs  of  abrasion  at  the  joints  or  elsewhere. 
See  Railwav-u.vil. 

Barlow's  iron  nilway-sleeper  (English)  (a.  Fig.  5176)  is  adapted 

for  a  saddle-shaped  mil,  and  rests  upon  iron  ties  or  sleepfrs, 

which  have  seats  for  the  rails,  which  are  bolted  thereto.     Like 

some  of  the  other  iron  devices,  it  was  intended  to  preserve  the 

permanent  way  against  the  attacks  of 

Fig.  5177.  insects  in  hot  chmates. 

Barlow's  longitudinal  cast-iron  sleep- 
er (b)  h:i8  a  central  line  of  division  and 
junction  ;  to  each  cheek  the  halves  of 
chairs  are  cast,  and  these  embrace  the 
rail  when  the  halves  of  the  sleepers  are 
bolted  togetlier. 

Brunton's  combined  cast-iron  chair 
and  sleeper  (c,  Fig.  5177)  consists  of  a 
base-plate  whose  flanges  prevent  hori- 
zontal displacement,  and  whose  broad 
surface  rests  upon  the  ballasting  of  the 
way.  The  chair  is  cast  with  the  sleeper. 
The  sleepers  of  the  respective  rails  are 
tied  together  by  bolt-rods. 

Oreave's  chair  and  sleeper  (^/)  consists 
of  a  hollow  cast-iron  frustum,  whose 
upper  surface  supports  the  chair.  The 
sleepers  are  tied  across  the  track  by  iron 
rods.  This  has  been  used  on  some  rail- 
ways in  England  and  on  the  continent 
of  Europe. 

Sir  Macdonald  Stephenson's  chair  and 
sleeper  is  made  of  punched  and  bent 
boiler-iron.  The  punchings  form  the 
slots  in  which  the  rails  are  slipped,  and 
the  displayed  flanges  of  the  plate  form 
the  foot  which  rests  on  the  ballasting. 
Parkins'  continuous  sleeper  for  rail- 
wajr-rails,  patented  iu  England  in  1835, 


Fig.  5178. 


^s4'i^ 


English  Chairs  and 
Sleepers. 


Sleepin§-Car. 

are  usually  ronvei-tihle  into  a  lower  berth,  while  an 
upper  luTtli  is  let  iUtwu  from  the  roof. 

Sleep'ing-ta'ble.  {Metallurgy.)  An  apparatus 
(tnhlcs  don/hui(rs  or  jumelles)  consisting  of  an  in- 
clined plane  (two  such  are  generally  arranged  along- 
side each  other),  upon  which  finely  pounded  ore  is 
washed  to  concentrate  it. 

The  ore  is  stirred  into  *>  thin  mud  in  a  cistern  at  the  head  of 
the  incline,  and  is  then  allowed  to  flow  in  a  thin  stream,  which 
spreads  to  a  width  equal  to  that  of  the  table :  the  heavier  parti- 
cles settle  first,  and  the  lighter  matters  pass  farther  down.  The 
operation  is  facilitated  by  brushing  the  slimes  from  the  lower 
toward  the  higher  end,  which  allows  the  water  to  wash  out 
Ught  matters  which  have  become  entangled  in  heavier  portions 
of  the  ore.  It  is  called  a  s.leepin^-table ,  because,  unlike  the  per- 
cussion-table,  the  rack ,  frame y  jigger ^  etc.,  it  has  no  motion. 
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Sleeve.  A  tube  into  which  a  rod  oi'  another 
tube  is  inserted.  If  small,  it  is  often  called  a  thim- 
ble ;  when  fixed,  and  serving  merely  to  strengthen 
the  object  which  it  incloses,  it  is  a  reinforce.  In  the 
majority  of  its  applications,  however,  the  two  parts 
have  more  or  less  relative  circular  or  longitudinal 
motion. 

The  e.xample  (Fig.  5179)  is  an  axle  fitted  mth 
sleeves  or  bushings  of  brass,  which  are  slipped  on 

Fig.  5179. 
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Azle  with  Sleeves. 

the  spindle  and  confined  by  punching  down  the  brass 
into  countersinks  in  the'  spindle.  The  inner  bush- 
ing carries  a  butting  collar. 

Sleeve-ax'le.  A  hollow  a.x:le  running  upon  an 
a.\ial  shaft. 

Sleeve-coup'ling.  A  tube  within  which  the 
abutting  ends  of  shafting  are  coupled  together. 

Slee'zy.  {Ilopc-making.)  Rough  from  projecting 
fibers,  as  yarn  or  twine  made  of  inferior  material. 

Sleid.     See  Sley. 

Sleigh.  (Vehicle.)  A  pleasure  or  passenger  ve- 
hicle on  runners.  A  somewhat  finer  vehicle  than 
a  sled. 

Fig.  5180  is  a  sled  with  a  lamp-stove  in  front  for  warming  the 
feet. 

Fig.  5180. 


Jumper. 


Fig.  5181  is  a  sleigh-frame,  and  shows  a  mode  of  construction 
with  bent  stuff  and  bolts. 


Fig.  6181 


Fig.  5182. 


Sleigk-Frame. 

Sleigh-beU.  A  small  bell  of  globular  form  at- 
tached to  sleigh  harness.  The  clap- 
per is  a  ball  of  iron  or  bronze. 

Sleigh-brake.    See  .Sled-br.\ke. 
Sleigh-run 'ner.    {Vehicle.)    One 
of  the  curved  pieces  on  which  a  sleigh 
slides.     See  Sleigh  ;  Sled. 

The  example  shows  runners  tempo- 
rarily attached  to   the  wheels   of  a 
Steigh-Bells.      buggy  to  make  it  slide  upon  snow  or 
ice.    The  wheels  are  locked  by  means 
of  spring  straps. 


a.  A  kind  of  paddle  (A,  Fig.  5184) 
Fig.  5184. 


Sleigh-Runner. 

Slew'ing.  (Ordnance.)  In  serving  land  artillery, 
turning  the  piece  on  the  spot  where  it  stands,  eiiuiv- 
alent  to  trainitu)  on  sliipboard. 

Sley.  1.  (IVeavi7ig.)  A  weaver's  reef?.  A  frame 
of  parallel  veitical  slats,  between  which  the  warp- 
threads  are  passed.  The  ski/  is  mounted  in  the  bat- 
ten or  lathe;  the  slats  passing  between  the  warp- 
threads  beat  the  weft-threads  against  the  web  when 
the  batten  is  swung.     See  Hand-loom. 

2.  (Knitting-mcKhine.)  The  guide-way  of  the  s?«r 
or  carriage.     Any  guide-way  in  a  knitting-machine. 

Slice.  1.  (Furnace.)  a.  The  instrument  used 
for  dealing  the  air-spaces  between  the  bars  of  the 
furnace  when  they  become  choked  with  clinkers. 

b.  A  peel  or  fire-shovel. 

2.  (Nautical.)  a.  A  bar  with  a  chisel  or  spear- 
shaped  end,  used  for  stripping  off  sheathing  or 
planking. 

b.  A  spade-shaped  tool  used  in  flensing  whales. 

c.  A  wedge  driven  between  the  false  keel  and  the 
bilgeway,  to  raise  a  vessel  before  launching. 

3.  (Printing.)  "' 

used  for  spread- 
ing ink  upon  the 
inking-table. 
See  Ink-slice. 

6.  See  Galley- 
slice. 

J?  is  a  shooting 
stick. 

r,  sheep's-foot. 

D,  slice-galle.v. 

E^  composing- 
stick. 

F,   stereotype- 
block. 

See  the  above  un- 
der their  re- 
spective 
heads. 

4.  (House- 
hold.) A 
broad,  thin 
knife  for  serving  fish  at  table. 

5.  (Pharmacy.)  A  round-ended,  pliable  knife  for 
spreading  plasters.     A  spatula. 

Slice-bar.  (Furnaee.)  A  hooked  poker  for  re- 
moving slag  and  cinders  from  grate-bars  of  fur- 
naces. 

Slice-gal'ley.  (Printiiig.)  A  galley  haWng  a 
niovalile  false  bottom  or  slice.     D,  Fig.  5184. 

Sli'cer.  1.  (Gem-cutting.)  The  circular  saw  of 
the  lapidary.  It  is  a  disk  of  sheet-iron,  revolving 
in  a  horizontal  plane,  and  usually  about  8  or  9  inches 
in  diameter  and  j^  inch  in  thickness.  To  give  it 
sufficient  rigidity,  it  is  hammered  into  a  slightly 
concave  form,  about  J  inch  in  the  entire  diameter. 
This  does  not  prevent  the  cutting  of  a  straight  sec- 
tion, as  the  commencement  of  a  cut  is  in  one  plane 
and  the  trifling  curvature  gives  way,  being  flattened 


Printer^s  Slices,  Sticks,  etc. 
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by  the  keif  it  has  cut,  and  in  whith  it  is  compelled 
to  run. 

The  slicer  is  firmly  clamped,  like  a  circular  saw,  between  two 
flanged  on  it^  spindle,  whicli  is  made  of  sucti  a  length  that  the 
edge  of  the  splicer  may  be  about  three  inches  above  the  level  of 


Fig.  518o. 


Sticer. 

the  bench.    Diamoud-diist  moistened  with  water  is  employed 
as  an  abradant  during  the  cutting  process. 

In  the  illustration,  the  slicer  is  shown  as  mounted  on  the 
lapidary's  bench  an<l  the  stone  mounted  on  a  crane  which  keeps 
it  constantly  fed  up  to  the  sticer  The  latter  is  seasoned,  and 
plied  with  diamond-dust  and  lubricated  with  oil  of  brick. 

Slic'ing-ma-chine'.  (Puttcrij.)  Amachiuewhich 
nets  as  a  sulistittite  lor  tlie  hand  operations  called 
Sl.vi'Pisii  or  Wedging  (which  see). 

It  is  a  kind  of  pug-mill  with  an  upright  axis  and  cylinder 
armed  with  stationary  and  revolving  knives  respectively,  to  cut 
and  masticate  the  clay.  The  spiral  blades  act  as  a  screw,  and 
force  the  clay  out  of  a  lower  aperture,  where  it  is  sliced  into 
prisms  and  thrown  back  into  the  mixer  for  a  repetition  of  the 
process. 

In  China,  the  clay  is  trodden  by  human  feet  or  by  oxen.  In 
various  parts  of  Europe,  it  is  trodden  by  the  feet  or  worked  by 
mallets  or  pounders. 

Slick.  1.  (Joinery.)  A 
wide-bitted  chisel,  u.sed  by 
framers  in  paring  the  sides  of 
mortises  and  tenons. 

2.  (Meliillarijii.)  A  metal- 
liferous slime. 

Slick'en-sides.  {Mining.) 
a,  Si)ecula  galena,  occurring 
in  seams  which  split  asunder 
when  struck  by  the  miner's 
pick.    A  Derbyshire  term. 

6.  A  seam  of  clay  intersect- 
ing a  lode  and  causing  a  verti- 
cal dislocation.  Called  also 
slide.  _  13 

Slick'er.  1.  {Lenihcr-Kork-    ^2^ 
ing.)     A  tool  of  steel  or  glass      "^"^  _ 

inserted    in    a   wooden    stock 
and     used 
Fig.  51S6.  upon  leather  in  process  of  manu- 

facture. 

The  steel  sUcker  or  stretching- 
iron  is  rounded  off  at  the  corners 
and  scraped  upon  the  surface  of 
Slicker.  the  leather,  under  a  strong  ]iress- 

ure,   to  remove   lumps   and   in- 
equalities and  stretch  the  leather. 

The  glass  s/ickcr  is  used  in  rubbing  in  the  coat  of 

size  and  tallow,  in  the  surface  finishing  of  the  leather. 

Treating  hides  with  a  slicker  during  the  process 

of  currying  is  shown  in  the  ancient  paintings  of 

Kouriui,  Thebes. 

2.  (Founding.)  Or  slecclccr.  A  small  tool,  gener- 
ally of  brass,  the  polished  surface  of  which  forms  a 
curve  of  some  kind.  Slickei-s  are  of  various  shapes  ; 
they  are  used  to  slick  down  the  curved  surfaces  of 
molds  after  withdrawal  of  tlie  pattern,  or  after  black- 
ing, as  the  trowel  ailapts  itself  to  the  flat  parts.  The 
short  handle  of  these  tools  is  a  stud  at  the  back,  and 


projects  at  right  angles  to  the  face.  The  ditlerent 
forms  are  known  as  half-rounds,  cyy-slickcr,  lulton- 
slickir,  oiigle-slicker,  etc.,  etc. 

Slick'ing.     1.  (Mining.)    A  narrow  vein  of  ore. 

2.  (Hat-niiiking.)  Tlie  attaching  of  the  fur  nap 
to  the  felt  body. 

Slide.  1.  An  inclined  plane  down  which  logs 
are  driven  to  a  lower  level. 

The  timber  slides  of  the  Alpnach  in  Switzerland 
are  remarkable. 

The  log  chutes  of  the  Ottawa  occur  occasionally  on 
200  miles  of  that  river,  to  avoid  stoppage  of  the  logs 
un  the  riffles. 

2.  (titeam-engine.)  The  guide-bars  of  a  box  or 
cross-head. 

3.  A  slip  of  glass,  usually  3x1  inches,  on  which 
a  microscopic  object  is  mounted.  The  thin  glass  for 
covering  the  object  is  made  from  tJj;  to  yJh  of  an  inch 
thick.     Glass  slides  are  usually  oi  flatted  crouii. 

4.  A  sliding  shutter  to  an  aperture,  as  of  a  dark- 
lantern. 

5.  (Ordnance.)  The  lower  part  of  a  ship's  cav- 
ronade  or  howitzer  carriage,  on  which  the  top  car- 
riage rests  and  is  run  in  and  out.  It  corresponds  to 
the  chassis  of  a  land-fortification  carriage. 

Slide-box.    (Steam-engine.)   A  slide-valve  chest. 

Slide-case.  (Steam-engine.)  The  chamber  in 
which  tlie  sliding  valve  operates. 

Slide-head.  (Machinery.)  A  device  for  sup- 
porting a  tool  or  piece  of  work  in  a  lathe,  etc. 

Slide-lathe.  The  lathe  of  the  metal-worker,  in 
which  the  tool-rest  is  caused  to  traverse  the  bed 
from  end  to  end  by  means  of  a  screw. 

That  shown  (Fig.  6187)  has  the  screw  cutting  and  turning 
feeds  so  arranged  that  one  may  be  changed  for  the  other.     The 
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larger  sizes  have  a  compound  slide-rest  and  automatic  cross- 
feed.  The  bottom  rest  has  a  quick  hand  traverse,  and  the 
screw  is  supported  throughout  its  length.  See  Screw-cuttino 
Lathe,  etc.   .See  lists  under  Lathe  ;  Metal-workino  Tools.   See 

also  SuDE-REST. 

Slid'er.  1.  (Vehicle.)  A  bar  which  unites  the 
hind  ends  of  the  fore  hounds  and  slides  under  the 
coupling-pole. 

A  double  slider  has  a  bar  above  and  below  the 
coupling-iiole.     Called  also  surnj-bnr. 

2.  (Locksmithing.)  A  horizontallv  moving  tum- 
bler. 

Slide-rail.  (Itailu-ny  Engineering.)  a.  A  con- 
trivance used  in  England  for  shunting  cars.  A  rail- 
way-slide. It  consists  of  a  platform  on  wlieels 
running  transversely  across  the  tracks,  and  carry- 
ing a  car  from  one  line  of  rails  to  another  without 
switching. 

h.   A  switch-rail. 

Slide-rest.    (Machinery.)    A  tool-rest  employed 
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for  lathes,  planing-machines,  etc.,  in  which  the  tool 
is  securely  damped  to  a  jtlate  capable  of  motion  in 
one  or  several  directions  by  means  of  screws. 

In  1j4S,  en^rarinj-s  published  at  Rome  by  Muignnn  show 
latlies  lur  turuiii^  tin;  surfaces  or  mirrors,  m  which  t.ic  tool  was 
guiJel  by  frames  so  aUjustable  a^i  to  form  piaue,  s^phL-rical,  or 
bvperbohc-il  surfaces. 

Tiie  w.n.-ul-cuctiair  engine  ami  fusee-cutting  engine  of  Dr. 
Iloofce,  iuveuted  about  lijo,  hid  uiech.iiiical  devices  for  guid- 
ing the  tools.  Tuese.as  we. I  as  tae  screw-cutting  lathe  of  UiriJ- 
ley,  1741, and  other  m-ichiues  having  similar  coutrivanccs,  were 
pirticulirly  constructed  for  the  use  of  clockuiakers,  who  were 
the  first  to  employ  special  machine:*  in  their  business. 

The  first  instance  of  the  true  siile-rcst  is  shown  in  the  French 
Encyclopedic.  This  very  nearly  corresponds  with  that  usually 
employed  in  lathes  for  "amateurs  by  Loudon  makers.  It  was 
adtpted  to  the  purpo-e-*  of  michiuery  by  General  Sir  Samuel 
Beataam,  wlio  attached  it  to  laches  built  for  the  Biitish  Admi- 
ralty previous  to  HJO.  The  sliie-re-'t  is  the  origin  of  the 
pl.ining-niachine  for  metal.  Benth  lui  was  abo  the  inventor  of 
the  first  plauing-machine  for  wjod,  patented  in  Knglaud  in  17yl, 
but  iuveated  by  him  iu  Kassij,  ^ome  years  previous.  The  slide- 
rest  is  d^'Scribfd  in  his  patent  of  17 JS, 

N  ismyth  ascribes  the  iaventiou  uf  th?  automatic  slide-rest  to 
Ileory  Maudsl.iy,  who  cerUiiiily  greatly  improved  tne  lathe. 
MauJslay  w.is  the  pupil  and  workman  of  Bramah,  and  the  in- 
structor of  N>Lsuiytii  and  Clement-*. 

Before  the  invcntiou  of  the  sliJe-lathe,  the  turning-lathe 
depenied  for  its  accuricy  upon  the  steadiness  of  the  niUirle-i 
of  the  workmm.  By  fixing  the  turniag  tool  in  a  rest  which  is 
movable  accurately  iu  one  or  another  direction,  or  a  line  com- 
pounded of  the  two,  mathematical  accuracy  of  workmanship  is 
obtained.     Bramah  himself  patented  a  slide-rest  iu  liy^. 

In  Fig.  olSS.a  is  a  slide-rest  for  the  foot-lathe.  It  his  a  feather 
fitting  butween  tae  two  cheeks  of  the  lathe-bed,  to  which  it  may 
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Slide-rod.     {S/.r'n> 
cufjiuc.)      The    rod    which  ' 
operates  a  slide-valve. 

Slid'er-pump.  A  form 
of  KoTAUY  ?LMP  (which 
see). 

Slide-valve.  A  valve 
wliiih  opens  or  closes  by 
s!idin<;  over  the  port  or 
ports.  The  valve- io<l  a  is  opprated  from  the  crank- 
shaft of  the  eccentric  by  an  intei  mediate  lever  &  piv- 
oted at  c  ;  as  the  pitman  d  advances  by  the  down 
stroke  of  the  x)iston,  the  valve  is  draivn  back,  open- 
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be  firmly  secured  by  a  bolt.  The  .sliding-piate  d  may  be  moved 
latently  by  the  handle  fi,  which  turns  a  screw;  the  slide  /"may 
be  a'ljusted  an;;ularly  by  means  of  the  slotted  arc  and  nut  §^,ar.d 
carries  the  rest,  which  is  moved  longitudinally  by  a  screw  ami 
handle  h.  The  tool,  being  clamped  in  the  holder,  may  be  niovi-d 
in  a  longitudinal,  transverse,  or  circular  direction,  as  required 
by  the  character  of  the  work. 

6  is  the  sp'i^rieal  sUdf-rev..  This  i<i  provided  with  two  addi- 
tional slides  for  greater  ficility  of  adjusting  the  tool-holder  to 
Tarying  changes  of  position  rei|uiriid  in  operating  on  carved 
and  irregul.ar  fomts 

f  are  looU  used  mth  the  s!de-rp«t  in  hand  and  powi^r  lather 
In  Fig,  ol'^9,  the  point  of  the  tnni  is  set  at  any  desired  angle 
with  the  axi-i  of  the  lathe  by  worm  e  engaging  a  worm-whi*el 
b  on  the  snindte  a-  projecting  from  the  lower  part  of  the  bed  B. 
The  bed  i5an'l  head  C  turtl  together,  carrying  with  them  the 
tool-holder  F,  which  is  advanced  toward  the  work  by  a  screw 
operated  by  the  crank  j'. 
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infij  the  lower  port,  which  then  becomes  the  eduction- 
port,  and  rice  vc7'sa. 

The  long  slide,  of  large  cordrn.=inp-engines,  is  a  plidc-valve  of 
fuch  length  as  to  govern  the  ports  at  the  ends  of  the  cylinder, 
and  thereby  bring  them  altfrnatvly  in  connection  with  the 
middle  or  bridge  part  at  which  the  steam  is  inducted,  and  with 
the  open  part  of  the  valvc-chan.ber,  which  has  a  connection, 
through  the  hollow  1  ack  of  the  valve,  with  theedurtion  passage 
to  the  condenser-  The  long  shde  was  invented  by  Muidoch,  of 
the  film  of  Ponlton  and  AVatt- 

Tho  slide-valve  was  substituted  for  thestcani-cock  by  Murray, 
of  Letds.  England,  in  ISIO 

The  slide-valve  is  plai  ed  in  the  5tc.^n■-che=t  to  work  over  the 
f  team-ports  by  which  live  ?tcani  firm  the  bciler  is  admitted  to 
the  cyiirder,  andexliauf-r  .^■tiam  f n  m  the  latter  is  allowed  to 
pass  to  the  condenser  or  to  atu  o!-phcrc,  as  the  case  may  be.  Its 
lorm  is  arched,  ard  it  has  a  fiat  face  all  round,  which  works 
fitcam-tight  on  the  valve-s*at. 

The  arched  cavit_\  in  tlur  valve  is  constanth-  in  connection 
with  the  steam-ii  duction  pipe  .■Sjand  the  live  steam  from  this 
cavity  is  alternately  tdu.itted  at  the  ports  a  and  it  as  the  valve 
shifts.     Fig  5191. 

In  the  three  figures  the  valve  is  shown  in  situ  at  the  respec- 
tive ends  of  its  stroke  and  detached. 

At  A,  the  steam  admitted  at  s  pa.'^^es  by  the  port  b  below, 
and  elevates  the  piston,  the  latter  driving  before  it  the  ex- 
haust steam,  which  is  cducted  at  the  port  a,  and  passing 
through  or  around  the  valve,  departs  by  way  of  the  escnpe-pipe 
*■,  which  is  secuivd  by  flanges  and  bolts  o  p  to  the  end  of  the 
steam-che-^t. 

The  valve-md  t  i'  secured  by  a  collar  and  nut  d  to  the  valve, 
and  passed  through  a  stufling-box  in  the  cap  m  of  the  steam- 
chest. 

\\'hile  the  ftce.s  h  of  the  valve  slip  upon  the  seat,  the  back  of 
the  valve  hx»5 depressions  k  k,  which  contain  a  packing,  so  as  to 
bear  asainst  the  top  plate  of  the  chest. 

B  shows  the  valve  at  the  otl»er  end  of  its  stroke,  the  port  6 
being  the  eduction,  and  the  port  a  the  induction. 

r  shows  the  valve  detached  and  destitute  of  packing  in  the 
recesses  ic. 

The  halanrfd  slide-valve,  so  called,  is  one  in  which  the  steam 
pressure  which  keeps  the  valve  on  its  seat  is  partially  relieved 
by  an  up^vjird  pressure  of  steam  on  the  under  side,  or  by  a 
plate,  which  prevents  access  of  steam  to  the  larger  portion  of 
the  upper  area  of  the  valve. 

Xhe  Uad  is  the  width  of  opening  of  the  steam-port  when  the 
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piston  is  at  the  end  of  its  stroke.  It  may  bo  efTeoted  by  turning 
the  eccentric  on  the  axle  a  little  in  front  of  the  crank. 

The  Inp  is  inside  or  outside.  The  former  is  the  difference 
between  the  width  of  the  shell  part  of  the  valve  and  theili<tiince 
between  the  inside  edge-s  of  the  adj  icent  ports.  The  outbid''  Inp 
is  the  excessive  breadth  of  the  valve  over  the  width  over  all  the 
ports. 

The  (ravet  is  the  length  of  stroke  of  the  valve. 

The  setting  \s  the  arrangement  of  the  eccentric  to  give  the 
requisite  Uad. 

Slide-valve  Cal'cu-lat'or.  Caldweir.s  sli.le- 
valve  cak-iilator  is  a  tabU-  witli  vertical,  railial,  and 
circular  lines,  and  a  revolving,'  templet,  *iivinj(  all 
calculations  relating  to  the  action  of  the  slide-valve. 
The  following  points  may  be  deduced  by  its  use,  be- 
ing read  oil'  at  sight  :  — 

1.  The  proper  travel  of  valve  to  produce  certain  results. 

2.  The  proper  lap  to  cut  oITat  given  p:irt  of  stroke. 

3.  The  proper  lap  to  exhaust  at  given  part  of  stroke. 

4.  The  proper  lap  to  cushion  at  given  part  of  stroke. 

6    The  proper  lap  to  cut  olT equal  on  each  side  of  piston. 

6.  The  proper  lap  to  exhaust  equal  on  each  side  of  piston. 

7.  The  proper  lap  to  cushion  equal  on  each  sijt-  of  piston. 

8.  The  proper  widtli  of  exliaust  port  to  prevent  back  pressure. 
9    The  proper  lead  to  give  the  valve 

10.  The  prop<T  anioun  t  of  opening  for  admission  of  steam. 

11.  The  position  of  eccentric  on  shaft. 

12.  The  relation  of  valve  to  pi-ton  at  every  part  of  stroke. 
These  points  are  ascertained  at  sight. 

Slid'ing-cov'er    Steam-en'giue.      Parkyn's 
sliiUng-rovt-r  steani-en;^ini'  (KniijU^h)  lias  an  o.scillat- 
ing  piston-roil  eonnei-ted  directly  to  the  crauk-i>in. 
a  is  the  piston-rod,  which  also  serves  as  a  connecting-rod,  be- 
ing   attached    at    the 
Fig.  5192.  lower  end  to  the  piston 

b,  and  at  its  upper  end 
to  the  cnink-pin  r.  d 
is  a  recess  in  the  pis- 
ton h  for  the  rercpMon 
of  the  lower  end  of  the 
rod  n,  which  is  united 
to  the  piston  by  a 
cross-pin  /*. 

As  the  rod  n  oscil- 
latesin  avortical  plane 
accordioK  to  the  mo- 
tions of  the  crank, an 
elongated  slit /i  is  made 
in  the  cylinder-head  ^ 
in  a  line  pamMel  with 
the  crank      Over  this 
is    a    snpplenientary,  1 
Ptenm-tigiit    cover     f, 
which  slips  bark   and 
forth  on  the  hi-ad^,in  i 
accordance    with    the  j 
varying     positions    of  j 
the    crank    and    con-  , 
necting-md.     The  up- 
per    portion     of    the 
stuffing-box    has    two 
Sliding- Cover  Engine.  arms,  which     turn    in' 

suitable    bearings    in  1 
the  sliding  cover  as  the  latter  moves  to  and  fro.  i 


Thi-*  is  one  form  of  direct-action  sieani-enoine,  and  was  in- 
TcuUd  to  avoid  the  use  of  the  beam  in  marine  engines. 

Slid'iiig-gage.  An  instrument  used  liy  inathe- 
niatiial-iu^ti anient  makers  for  measuring  and  set- 
ting oil'  distances. 

The  gages  used  by  carpenters  and  artificers  gener- 
ally are  on  the  sliding  principle,  though  some  instru- 
ments to  whiih  the  term  "gage  "  is  applied  turn  on 
ii  joint,  and  otht*rs  are  rigid  and  immovable  in  their 
])art-.s. 

Slid'ing-gun'ter.  {Nautical.)  A  mast  with 
niians  lur  nioimling  on  the  after  side,  used  Avith 
royals,  skysails,  etc. 

Slid'iiig-keel.  (A'auiical.)  A  movable  keel 
capable  of  being  extended  below  the  usual  one,  to 
allow  the  vessel  to  carry  more  sail  and  to  diminish 
the  leeway,  and  to  give  to  a  ilat-bottomed  vessel  or 
one  of  small  draft  the  slcadine.<-s  under  sail  of  a  ves- 
•sel  of  considerable  dejith  of  hull. 

The  lee-board  has  for  many  yeai-s  teen  used  by  tlie  Dutch 
navig-airn-s,  biing  launchid  o\er  the  Ice  side  of  a  vessel  to  pie- 
VL-nt  diifiing  when  .^ailingon  a  wind. 

At  «hat  period  the  ke-board  «as  transferred  from  the  lee 
.'ide  to  the  center,  being  Io\\<rcd  in  a  foie-and-aft  ^^ell  uniid- 
shijis,  js  not  known  to  the  writer.  ]t  was  intrcducrd  into 
Kngluiid  by  Adniinil  Schai.k,  probably  from  Holland,  and  was 
tii.vt  applied  to  a  governnent  cxploiii  g-ve^M  1  destined  lor  Ni-w 
Ilullaiid.  The  wide  i.nd  strong  loarU  whiih  fotnicd  iheslidirg- 
kitl  was  coiiLcctid  to  Ihrte  vt-rtical  planks,  \Wii*h  slipped  up 
and  down  in  ttells,  and  were  raised  and  lowtred  by  racks  and 
pinions. 

\\i  Hough  by  made  a  massive  iron  keel  suspended  by  iron  bars, 
whi(  h  slipped  in  vertical  wells  an  id?hips.  The  bais  Mere 
woikvdbj  rucks  and  pinions,  as  before.  The  heavy  keel  ;icted  as 
ballast. 

Shnldhiim's  metallic  sliding  keel  (English)  is  of  a  sonewhnt 
triangular  shape,  and  is  pivottd  at  its  apex  forward.  A\'hen 
lowered,  the  alter  end  is  deepest  in  the  water,  and  res<  nib'es 
(he  ventral  fin  of  a  fish.  It  moves  in  a  longitudinal  well  amid- 
shi])s,  px-sing  through  the  true  keel.     See  CtNTER-DOARD. 

Slid'ing-puTley.  {Madnncry.)  A  kind  of 
coupling  in  ^\hil■h  the  band-imlley  is  slipped  into 
or  out  of  engagement  with  an  arm  liimly  attached 
to  llic  shaft  and  lotating  theitwith. 

Slid'ing-rule.  A  scale  lutving  two  graduated 
paits,  une  of  which  slips  ujiou  the  other.  The 
ii\nnhers  are  so  airanged  that  when  a  given  uuniher 
en  one  scale  is  made  to  coincide  witli  a  given  number 
on  tlie  other,  the  jnoduct  or  seme  other  function  of 
the  two  nnndiers  is  obtained  by  insjieetinn.  It  is  Used 
lur  gaging  and  mensuration.     See  Gunter's  Scale. 

Slid'ing-scale.  A  rule  with  a  sliding  member. 
A  s'idi)ii/-n'/f\ 

Slid'ing-*way.  (Shiphnilding.)  Oneofthestnic- 
turi's  on  each  side  of  and  ]iaralle!  with  the  keel,  sup- 
porting the  bilgeways  of  the  cradle  whereon  the  ves- 
sel rests  in  launching.  The  hliding-ways  are  the 
inclined  planes  down  which  the  vessel  slides,  and 
are  made  of  jilanks  3  or  4  inches  wide,  laid  on  blocks 
of  wood.      See  Lavnch. 

Slime.  (iVtiaHiirfjif.)  The  common  name  among 
miners  for  the  mud  obtained  by  wet  grinding  or 
stamping  the  ores  of  the  precious  metals. 

Slime-pit.  (Mcfalfunfi/.)  A  reservoir  in  which 
water  passes  slowly  to  its  exit,  depositing  metaUif- 
einns  slime.      A  hihirhith.      A  bt'ddU-Iiolc. 

Slime-sep'a-rat'or.  {MttaUuryij.)  A  machine 
for  oi'erating  u]nin  slime  or  metalliferous  mud  from 
tlie  stamiiing-mill.  The  slime  i.s  disseminated  in  an 
ascending  current  of  water  whieh  lloats  upwaid  the 
lighter  portions,  while  the  metalliferous  matters  sink 
to  the  bottom.      See  SeI'AKATou. 

Sling.  1.  (If'eopuu.)  A  short  leathern  strap 
having  a  string  secured  to  each  eiid,  by  which  a 
stone  is  hurled. 

The  stone  lying  in  the  strap,  which  has  a  central 
ajiertnre  to  receive  it,  the  sling  is  .rajiidly  whirled, 
the  ends  of  the  two  strings  being  held  in  the  hand, 
and  when  one  string  is  released,  the  stone  flies  off 
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at  a  tangent.  The  velocity  is  computed  from  the 
length  of  tlie  radius  and  rate  of  revolution. 

The  sling  w  a  weapon  of  great  antiquity,  and  i.-*  still  used 
lunong  sciie  barbarous  n:itio;is.  About  lilHi  d.  c,  when  the 
6rst  grcit  di?.-eu-irm  occurred  amoug  the  Isnu-lites,  «e  read 
that  3nio:ig  tlie  2-j,WJ  itejj.iuiiuites  were  "  700  chosen  men, 
letv-hiudei:  eve.*>' one  could  s.iu:;  stones  at  an  h.iir-breadtti  and 
no:  miss.-'     Voun^  D  tvid  waj*  a  skil.l'uL  sliuger. 

'f  he  siing  WIS  used  by  the  Puteuici.ins,  K^yplians,  and  Per- 
sians By  the  C-irly  Greeks  it  appears  to  have  been  but  little 
known,  but  t.ie  li^at  troopj  of  t.ie  later  Greeks  and  Romans 
cou-isted  largely  01  siingers.  The  missiles  were  usually  stones. 
but  cast  plummets  were  also  used  by  the  Greeks.  Such  are 
found  on  the  plain  of  .^laratbon. 

Stones  hurlel  by  hand  witnout  slings  were  often  used.  The 
Libyans  carried  three  spears  and  a  ba^  full  of  stones. 

The  inhabitants  of  the  Balearic  Isles  were  famous  siingers  in 
the  tiaie  of  :«trabo 

The  lliigiienots  used  slings  at  the  siege  of  Sancerre,  1672,  to 
economize  powder. 

2.  (lioixtiiij.)  A  device  for  holding  articles  se- 
curely while  being  hoisted  or  lowered.     It  is  usually 


For  embarking  or  disembarking  horses  or  cattle, 
the  slings  have  a  canvas  baud  which  forms  a  cradle 
for  the  animal. 

3.  (Xauiical.)  The  chain,  clamp,  or  rope  which 
sHiiports  a  mast.  To  sling  the  yards  for  action  is  to 
secure  them  at  the  sliugs  by  iron  chains  fitted  for 
the  pHr[iose. 

4.  The  strap  by  which  a  rifle  is  supported  on  the 
shoulder. 

5.  (Surgical.)  A  looped  bandage  or  handkerchief 
placed  around  the  neck  to  support  a  wounded  arm. 

Sling-cart.  (Ordnance.)  A  two-wheelei!  vehicle 
useil  lor  transporting  cannon,  etc.,  short  distances. 

It  has  a  .strong,  upwanlly  curved  iron  a.vle,  through 
which  passes  a  perpendicular  elevating-screw.     The 
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of  rope,  bat  freijuently  a  chain  having 
hooks  at  its  ends  and  a  ring,  through 
which  to  pass  the  hook  of  the  hoistiug- 
ropp,  is  employed,  as  b,  Fig.  5193. 

a  e  severally  represent  rope  aiTange- 
ments  for  slinging  a  cask  on  its  side 
and  in  an  upright  position. 

Fig.  5194  represents  a  sling  for  low- 
ering or  raising  horses  iu  the  shaft  of  a 


Jhm 


^iiiiL_ 


Horse- Slins- 


Slin^-  Cart. 

breech  of  the  gun  is  slung  beneath  the  axle  and  the 
muzzle  beneath  the  pole,  and  it  is  raised  from  the 
!  ground  by  turniug  the  screw. 

j  A  four-wheeled  vehicle  of  substantially  similar  construction, 
■  called  a  sUns^-icasnn,  is  used  for  transporting  heavv  blocks  of 
st«ne,  timbers,  castings,  shafts,  and  steam-boilers.  "  The  coup- 
I  ling-bar  of  the  hind  p.irt  of  the  wagon  being  elevnted,  the  sling- 
chain  is  placed  around  the  boiler:  the  coupling-bar  being  now 
pulled  down,  the  chain  winds  on  the  hind  axle  and  lifts  the 
load.     The-  bar  is  then  sec-ured  to  the  fore  carriage. 

Sling-dog.  An  iron  hook  with  a  fang  at  one  end 
and  an  eye  at  the  other  for  a  rope.  Used  in  pairs 
for  hoisting,  hauling,  rafting,  etc. 

Slip.  1.  {Hydraulic  EiKjinccriiuf.)  An  inclined 
plane  un  which  a  vessel  in  its  cradle  is  supported  while 
on  the  stocks  building,  or  upon  wliich  it  is  hauled  for 
repair.  It  may  lie  considered  that  the  inclnied  jdanes 
upon  which  the  galleys  and  triremes  of  the  ancients 
were  hauled  were  tiUps.  Also  the  planes  on  which 
they  were  hauled  or  launched  at  the  diokos  or  draw- 
ing-place on  the  Isthmus  of  Corinth,  in  their  pas- 
sage from  the  Corinthian  to  the  Cenchn^an  Sea, 
avoiding  the  stoimy  and  dangerous  passage  around 
the  Peloponnesus. 

tTntil  the  introduction  of  the  heavy  vessels  of  modem  times, 
slips  consisted  of  inclined  planes  about  230  feet  in  length,  the 
bottom  projecting  into  the  sea  and  terminating  in  a  timber 
platform.  The  inclination  or  rise  was  equal  to'  ,,  of  the  length, 
being  about  5  inches  in  6  feet.  They  were  adapted  for  receiv- 
ing vessels  drawing  IG  feet  of  water,  which  were  lightened  for 
the  purpose. 

Morton's  slip  (English),  patented  ISlfi,  has  been  put  down  in 
many  of  the  ports  ot  Britiiio.  Its  chief  feature  is  in  placing  a 
complete  wheel-truck  underneath  the  bottom  of  the  ves>el,  the 
truck  having  a  long,  straiglit  beam  extending  beneath  the  keel 
of  the  vessel,  with  blocks  fitted  upon  it  for  the  keel  to  rest  upon. 
The  support  is  blocked  up  to  the  keel,  so  that  the  latter  is  not 
strained  when  out  of  the  water.  The  truck  is  borne  by  three 
parallel  inclined  rails  by  the  intervention  of  numerous  wheels. 
The  ship  is  kept  in  perpendicular  position  by  a  cro.^s- bearer, 
upon  which  are  blocks  adapted  to  the  curvature  of  the  siJe*  of 
the  vessel,  forming  a  cradle.  The  slip  is  hauled  up  the  inclined 
plane  by  tackle  and  capstans,  pawls  falling  into  a  middle  rack 
to  sustain  the  purcha««. 

Clark's  radiating  railway  for  the  repairing  of  vessels,  New 
York.  1827,  wa.<  of  the  nature  of  a  turn-table,  so  that  when  a 
vessel  was  raL^d  on  the  inclined  water-slip  and  drawn  on  to 
the  tum-table,  it  might  be  partially  rotated  and  then  slipped 
off  to  one  of  a  circular  series  of  slips,  which  might  each  be  occu- 
pied by  a  ve.'i-'el  undergoing  repair,  while  but  a  single  slip  suf- 
ficed for  drawing  up  and  launching. 

2.  A  space  between  wharves  or  jetties,  in  which 
ships  or  ferry-boats  may  lie  to  receive  or  discharge 
cargo  or  passengers. 


SLIP-DOCK. 
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A  fi'rry  slip  is  usimliy  proviileil  with  a  landing  plutform,  the 
lanJwurtI  extri-uiity  <>I'  wliich  isatt;«'hed  to  tlit-  eJj^u  uf  thi;  quay 
by  movable  hin>r»'-joints,  mimittin.u;  of  its  iVt-i;  veriicul  oscilla- 
tion. The  seaward  extremity  of  this  platform  rests  ou  a  tloiit- 
ing  tank,  ami  lias  the  same  elevation  above  the  surtaie  of  the 
water  a^  the  deck  of  the  ferry-boat.  The  outer  extremity  of  the 
platform,  which  rest.^  on  the  Hoatiug  tank,  is  thus  elevated  or 
depressed  with  the  rise  and  fall  of  the  tide,  but  always  remains 
on  a  level  with  the  steaniboafs  deck,  and  affords  during  high- 
Tvatera  level  road,  and  during  low-water  an  inclined  plane,  for 
the  passage  of  carriages  and  passengers  between  the  vessel  and 
the  land. 

3.  {Nautical.)  TIk?  difference  between  the  speeil 
of  the  propeller  and  that  of  tlie  vcssi-l,  being  due  to 
the  retreat  of  tlie  resisting  bitdy  under  the  impact  of 
the  prqpelliT.  Tiie  spi-ed  of  the  vessL*I  being  de- 
ductinl  from  tlie  speed  of  the  proyieller  gives  the  slip. 

Nfuntive  slip,  as  it  is  called,  is  when  the  speed  of  the  vessel  is 
apparentlygreaterthan  that  of  the  propeller.  This  occurs  when, 
owing  to  the  bad  lines  of  the  vessel,  a  body  of  dead  water  is  cre- 
ated, which  follows  ia  the  wake  of  the  ship. 

4.  (Porcelain.)  a.  Fluid  niateiial  for  making 
porcelain.  It  consists  of  linely  ground  tlint  or  of 
clay.  The  Hint  is  calcined,  stamped,  and  ground 
in  water  in  a  OuiNDlNc.-v.vr  (which  see),  a  nundiinf! 
resembling  the  arrastra.  Clay  is  mixed  with  water 
and  mechanically  divided  until  it  makes  a  creamy 
fluid. 

Slip  is  strained  through  silk  sieves  called  tawns.  A  pint  of 
slip  weighs  from  24  to  32  ounces,  jiet'ordin;;  to  iniitcriiil.  It  is 
evaporated  to  tlie  required  consistence  in  pans,  called  sUp-kilns, 
and  tlieu  cut,  pressed,  and  plasticized,  by  slapping  or  in  a  pug- 
mill,  and  stored  in  heaps  or  cellars  to  age  or  ripen. 

6.  The  colored  cl.iys  used  to  fill  up  the  depressed  pattern  in 
the  face  of  a  tile,  which  is  to  be  ornamented  by  encaustic. 

5.  (Printlnij.)  Matter  in  column  is  printeil  from 
the  galley  on  slips  of  pa|>er,  for  revision  and  ainend- 
ment,  where  the  corrections  are  likely  to  be  exten- 
sive, requiring  additions  or  removals  which  would 
affect  the  paging. 

6.  {Bookbinding.)  The  end  of  the  twine  to  which 
the  sliects  are  sewed,  serving  to  attach  the  book  to 
the  boards. 

7.  A  leash. 

8.  A  quantity  of  yarn. 

9.  The^ue  mud  from  a  grindstone  trough. 

10.  (Mining  Engineering.)  A  dislocation  of  a 
.seam  or  lead,  destroying  continuity.  A  shift.  See 
Fault. 

Slip-dock.  (Shipbuilding.)  A  dock  who.se  floor 
slopes  toward  the  water,  so  that  its  lower  end  is  in 
deep  water  and  its  n]iper  end  above  hifjli-water  mark. 
On  the  floor  of  the  sli])  are  four  parallel  rails  to  sup- 
port tlu^  eruillc.      See  SLIP,  1. 

Slij)-hook.  (Nautical.)  A  hook  which  grasps 
a  chain-cable  by  one  of  its  links,  and  may  be  disen- 
gaged or  slipped  by  the  motion  of  a  trigger,  a  sliding 
ring,  or  otherwise. 

SUp-kiln.  (Porcelain.)  An  oblong  trough  of 
stone  or  brick,  bottomed  with  fire-tiles,  and  heated 
by  a  furnace  beneath.  Its  length  is  20  to  50  feet, 
breadth  2  to  6  feet,  depth  8  to  12  inches.  It  is  used 
for  evaporating  slip  to  a  workable  consistence,  after 
which  the  clay  is  milled;  that  is,  plasticized  by 
working  in  a  pug-mill. 

Slip-knot.  (Nautical.)  A  knot  which  slips 
around  the  line  or  rope  around  which  it  is  made.  A 
slip-noiK^e. 

Slip-link.  A  connecting  link  which  allows  a 
certain  fn-cdom  of  motion. 

Slip'per.  1.  A  covering  for  the  ftfot ;  it  does  not 
extend  Si)  liigli  upas  the  ankle-joint.and  is  unprovided 
with  a  fastening,  so  as  to  be  easily  drawn  on  or  olf. 

Slippers  were  commonly  used  by  the  Greeks  and  Romans 
(crrphin).  They  were  made  to  fit  either  foot  indifferently. 
Boots  were  made  rights  and  lefts. 

2.   A  brake-shoe  for  a  wheel  in  descending  a  hill. 


sutler. 


Slip-rope.  (Nautical.)  A  rope  by  which  a  cable 
is  seeiiicd  ipjv|i:uatory  to  slipping  the  cable. 

Slip-3liack'le.  (Nautical.)  One  having  a  lever- 
bolt  Mliiili  may  be  let  go  suddenly  when  reipiired. 

Slip-stop'per.  (Nautiml.)  Apparatus  for  sud- 
denly letting  ^1)  the  anchor  out  of  its  lashings  when 
it  is  requircil  to  drop  it. 

Slip-way.  (^Shipbuilding.)  One  of  the  pair  of 
parallel,  inclined  platforms  of  timber,  finnly  founded 
on  the  floor  of  the  .slip  and  kefit  steady  in  their  po- 
sitions by  shores.  Their  inclination  varies  from  1 
in  12  for  snndl  ships  to  1  in  24  for  the  largest.  The 
breadth  may  be  4  feet  and  under,  according  to  the 
size  of  file  ves.sc'l.      See  LAtiNCIt. 

Slit-deal  Plane.  (Joinery.)  A  toiiguing  or 
groo\iiig  plane. 

Slit-nose  Bit.     See  NosF.-niT. 

Slit'ter.     A  macliine  for  shearing  up  sheet-iron 
into  slips  for  nail-rotls,  etc. 
It  has  a  series  of  steel  disks  Fig-  6196. 

with  very  sharp  edges,  with 
a  groove  between  them  of 
about  two  inches  in  depth, 
into  which  the  disks  of  an- 
other roller  lit.  A  jiieee  of 
sheet  -  iron  being  jiassed 
through  the  guides  a  is  di- 
vided into  anuniberof  strijis  JJ 
corresponding  to  the  num- 
ber of  L'rooves. 

Slit'tlng-file.      A    file 
with  two  acute  and  two  ob- 
tuse edges  and  parallel  sides, 
rhomb,  whose  longer  diagonal  has,  say,  three  times 
the  length  of  the  shorter  one.    A  lozengc-!iha\ic(l  file. 

Slit'ting-gage.  (Saddlery.)  A  tool  used  to  cut 
straps  of  any  given  width  from  the 
hide.  Driving  lines,  reins,  and  all 
the  various  straps  wliich  go  to  form 
harness  are  thus  cut  from  the  sides 
of  leather.  The  stem  of  the  gage  is 
marked  in  inches  and  eighths,  and 
the  set-screw  hoUls  it  at  the  desired 
adjustment.  Slitting- Gage. 

Slit'ting-ma-chine'.     1.  (itclal- 
working.)     A  maehinc  for  cutting  plate-metal  into 
strips  for  nail-rods  or  other  purjioses.     Fig.  51J1G. 

An  apparatus  of  this  kind  is  said  to  liave  been  in- 
trotluced  by  Godfrey  Hochs,  1690. 

It  is  related  that  a  man  named  Foley,  a  fiddler,  living  near 
Stourbridge,  first  introduced  slitting  machinery  into  England 
from  Sweden,  where  its  employment  gave  great  advanUiges  to 
the  Swedish  nail-makers  over  their  Knglish  brethren.  lie 
visited  Sweden,  and  fiddled  his  way  into  the  iron-works,  where 
he  managed  to  ])ick  up  a  kuowledge  of  the  methods  employed. 
Returning  to  ICngland,  he,  with  associates,  erccti'd  a  slitting- 
mill,  but  when  everything  was  completed  the  machinery  would 
not  work.  Nothing  discouraged,  Foley  rcvi.-^ited  Sweden  in  his 
role  of  fiddler,  when  he  succeeded  in  obtaining  lodgings  within 
the  works,  wlien'  he  had  an  opportunity  of  making  rough 
dnwings  of  the  machinery,  with  which  he  returned  to  England 
and  put  his  mill  in  successtul  operation. 

The  construction  of  tlie  machine  is  essentially  similar  fo  that 
of  the  iron-rolling  machine.  Two  spindles  carry  a  series  of 
steel-faced  disks,  which  work  against  each  other,  dividing  thin 
plates  of  iron  about  fi  inches  wide  into  a  number  of  rods,  from 
which  the  nails  are  made.  Similar  rods  are  also  made  of  larger 
.sizes.  They  always  exhibit  two  ragged  edges,  and  from  the  fact 
of  being  put  up  in  bundles,  they  ai'e  freiiuently  termed  bundle- 
iron. 

2.  (Leather.)  A  machine  for  cutting  leather  info 
strips  or  thongs.  That  illustrated  is  designed  for 
dividing  wide  strips  into  narrow  ones  to  be  n.sed  in 
.shoe-binding.  The  strip  is  wound  upon  a  roller, 
passes  over  a  drum  i  on  to  a  table  and  lieneath  a  flat 
guide,  where  it  is  presented  to  the  action  of  a  series 
of  euttiug-disks  c  d,  and  is  divideil  into  ribbons 
which  are  drawn  through  two  rollers,  shown  at  k. 


Its  cross-section  is  a 


Fig.  5197 


SLITTIXG-MILL. 
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Fig.  &198. 


Sliuing-Machhie. 

A  lever  v  with  weight  w  keeps  the  strip  taut  while 
being  unwomiil. 

Siit'tiug-mill.  1.  (Gem-cutting.)  A  very  thin 
shei^t-iroii  disk,  the  eilge  of  wlii  -ii  is  charged  with 
dianioiul  -  powder  and  lubricated  with  brick  -  oil, 
moiinteil  oa  a  staud  and  revolved  by  a  treadle  or 
otlierwise.  Used  by  laiiidaries  in  slkiit;/  or  slilliivj 
gems,  stones,  porcclaueous  shells,  porcelain,  and 
other  materials,  pievious  to  grinding  and  polishing. 
See  L.A.i'iD.\iiy's  Mill. 

2.  (MHal-wnrkin'j.)  A  machine  in  which  iron 
plates  are  slit  into  nail-rods.      See   Slhtixg-ma- 

CHISF.. 

Slit'ting-plane.  (Carpentry.)  A  tool  for  cut- 
ting lioards,  etc.,  into  strips.  In  the  example,  the 
board  is  cut  into  thin  slices  by  being  passed  under 


Fig.  5199, 


SUUing-Plane. 

a  cutter  G  arranged  vertically  to  a  hinged  holder  on 
a  sliding  stock  moving  on  ways  at  each  end  and 
having  a  retrai-tijig  spring. 

Slit'ting-roU'er.  One  of  a  pair  of  coacting  roll- 
ers, having  ribs  which  enter  iuti'rvening  spaces  ou 
the  ciinipauion  rollers,  and  cut  into  strips  material 
fed  between  them. 

Fig.  5200. 


Slit'ting-saw.  (JFood-viorkiny.)  A  machine 
for  slitting  scantling,  boards,  etc,  into  thin  planks. 
1 1  is  provided  with  self-acting  feed-rollers  and  adj  ust- 
able  table,  and  is,  in  general  construction,  simihrr 
to  the   liESAWiNG-MAciil.NE   (which   see;.      It   fre- 


SlUliag-Saw. 

quently  has  a  gang  of  saws  for  sawing  the  second 
way,  and  is  applicable  to  a  variety  of  uses,  such  as 
making  lath,  pickets,  blind-slats,  etc.,  from  the  bolt, 
etlectiug  a  great  saving  in  labor  over  the  ordinary 
method  of  doing  sucdi  work  with  a  single  saw. 

Fig.  5201  is  a  geared  machine  of  this  class,  adapt- 

Fig.  5202. 


-.F^=?=-^ 


SlittJng-Saw  with  Hand-Feed. 

ed  for  heavier  work  than  that  illustrated  in  tlie  pre- 
ceding cut,  and  Fig.  5202  a  machine  having  a  hand- 
feed. 

Sliv'er.  (Fiber.)  A  continuous  strand  of  cotton 
or  other  fiber  in  a  loose,  untwi.sted  condition,  ready 
for  shihbimi  and  roving,  jireparatory  to  being  spun. 
The  process  is  effected  by  the  ^finish  ing-cftrd. 

The  carding-raachine  (Fig.  5203)  receives  the  roller  from  the 
l.Tpping-niachine  in  tlie  groove,s  a.re.stingatthesanietime  upon 
the  roller  6,  which  turns  it  hy  friction,  so  a?  to  unwind  the 
fleece  or  lap.  This  is  conducted  over  the  table  c,  between  the 
two  nipping  or  feed  rollers  c,  where  it  is  caught  by  the  card- 
ilrum  z.  covered  with  the  cai-d-cloth  in  strips,  parallel  with  its 
axis  ;  /t'  is  the  .win//  runner ;  t',  the  lar^e  rumitr:  g  e:  g  g,  the 
flat  tni'-cards :  /;,  the  flntf'trr-rarrl.  which  takes  the  fleece  off  the 
main  drum,  and  which  in  turn  is  cleared  by  the  dnftr-kitifc  i. 
This  linife  receives  a  very  fast  up-and-down  motion  from  the 
crank  j»,  bv  which  it  peels  a  gossanicr-like  fleece  from  the  dof- 
fer-card  It  is  actually  a  con.b.  with  very  tine  teeth,  which 
penetrate  slightly  hetwwn  the  wire  of  the  card  as  it  moves  down- 
ward. The  fleece  thus  separated  from  the  card  is  then  drawn 
tngcfher  throu<^h  the  tin  funnel  »,  so  as  to  form  a  narro^v  band 
or  s'ivfr,  and  is  thus  presented  to  the  dratring.rollers  at  o.  The 
front  pair  of  these,  being  driven  with  a  slightly  greater  velocity 
^han  those  behind,  draw  the  sliver  through  faster  than  it  is 
delivered  bv  the  latter,  and  bv  this  means  attenuate  the  same. 
This  action  brings  about  a  still  greater  parallelism  of  the  fibers, 
which  is  repeated  in  every  subsequent  machine.  The  top  roll- 
ers are  pressed  down  upon  the  lowerones  by  the  weight  te.  The 
rollers  it  r  deliver  the  drawn  sliver  into  cans,  ready  for  the 
drawing  and  doubling  process, 

SUv'er-box.     The  machine  in  which  slivers  of 


SLIVERING-MACHINE. 
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Finishing- Card. 


long-stapk'd  wool  are  lapped  on  each  other  and  then 
elongated.  It  is  like  the  drawing-frame  of  the  cot- 
ton iiKinufacture^  except  that  the  slivers  of  worsti'd 
being  made  by  hand-eards,  taper  toward  each  end 
and  are  not  continuous.  Each  sliver  is  laid  upon 
the  one  ])receding,  so  that  its  end  readies  to  the 
middle  of  the  one  in  advance.  The  rate  of  acceler- 
ation of  the  relative  speeds  of  the  pairs  of  rollers  is 
such  as  to  make  a  uniform  sliver  eight  times  the 
length  of  the  slivers  as  fed  into  the  iirst  ])air  of 
roUcrs. 

Sliv'er-ing-ma-chine'.  {IVood-ivorking.)  A 
machine  tor  cutting  splints,  slivers,  or  shreds  of 
wood  for  various  purposes, 

a.  Narrow  thin  slats  for  making  woven  window- 
blinds  in  wliich  slats  form  the  weft. 

Slats  or  scaleboard  of  thin  wood,  capable  of  beinj:; 
worked  up  into  boxes  for  millinery,  collars,  small 
fruit,  and  what  not. 

Splints  for  making  up  into  baskets. 

Free's  machine  for  cutting  fsl^ts  for  blinds  has  a  knife  set  in  a 
reciprocating  stock,  wliich  moves  below  the  block  to  be  worked  ; 
the  knife-carriai^e  on  its  return  strikes  a  lever  connected  to  a 
pawl  that  operates  gear-wheets  to  feed  down  the  block  of  wood 
for  the  next  cut.    See  Slat-m\king  Machine. 

See  also  spliut-cutting  machine  p  itents  :  — 
2,289.   Oleason.  Oct.9.  1S41.      101,021.   Jordan. Mar.22,lS70. 
19-971.  Wheeler, April  13. 1803     llJ.llO.   Scow,  Mav  IIS.  1671. 
26,268.   Ilorton,  Nov.  9,  1859.    ;  133,378.   Clark,  April  29, 1673. 
28,470.   Grant,  May  29,  ISliO.     I 

h.  Finely  shredded  wood  to  serve  as  a  snbstitute 
for  curled  hair  for  upholstery  pur[ioses.  Known  as 
excelsior. 

Machines  for  slivering  wood  into  small  shreds,  called  ercehior, 
usually  make  two  cuts;  one  to  sever  a  .«cale,  and  the  other  to 
pplit  the  scale  into  shreds.  Taggart's  machine,  January  £3, 
18t36,  ha-i  a  rotary  annular  plane  with  a  series  of  plane-bits  and 
scoring-cutters  thereon,  and  above  which  is  a  cylinder  hiiving  a 
series  of  block-holders,  !iiO  arranged  that  the  blot  ks  will  fall  on 
the  annular  plane  after  the  action  of  each  plane-bit  and  scorer, 
60  that  the  whole  block  will  be  cut  and  score.l  into  fine  fibers. 

Brooks  and  Clements'  excelsior  machine.  March  2.^,  1S08,  is 
also  a  rotary  shredder.  The  bolt  is  pressed  downward  within 
its  fixed  case  by  a  weighted  lever,  and  subjected  to  the  action 
of  the  scoring  and  plane  cutters  at  the  upper  surface  of  the 
horizontal  rotating  wheel.     See  Fig.  1897,  page  815. 

i*ee  excelsior  machine  patents  :  — 

2,654    BaUer,  Mav  30, 1842. 
10.893.    Prescott,  May  0, 1S54. 
12.424.   Smith     and     Cowles, 

Feb.  20, 1855. 
26.791.  Skinner,Jan.  10.1860. 
27.097.   Nnves,  Mar.  20. 1S60. 
39.747.    Post,  Sept.  1,18('^. 
75,728.    Brooks  and  Clements, 
Mar.  24,  1868. 


93,428.  Folsom, Aug.  10,1869. 

111,415.  Wolff,  Jan.  31,  1S71. 

11S.2S9.  Smith.  Aug  22,1871. 

120,R66.  Felber,  Nov.  14,1871. 

l-ift,970.  Mavo,  July  It;.  1H72. 

131,147.  Brackett,    Sept.    10, 

1S72. 

13R,f,29.  Mfivo,  March  4, 1873. 

151,742.  Bailey,  June  9,  1674. 

Sloam.  (Mining.)  A  layer  of  earth  between 
coal-seams. 

Sloates.  ( Vehicle.)  The  cross  slats  in  the  frame 
forming  the  bottom  of  a  cart  or  wagon  bed. 


Sloop.  {Xcnitiail.)  a.  A  fore-and- 
aft  riggi'd  vcssfl  with  one  nuust,  like  a 
cutter,  biit  having  a  jil>-stay  and  stand- 
ing bow.'5prit,  w  hi.di  the  cutter  has  not. 
0.  Fornu-rly  a  shiji  of  war  of  a  si;;e 
between  ncorccUc  and  a  Oritj. 

Yv'ar-vesseli  of  2,(  OD  Ions  and  np- 

1  ward,  as  large   as  Uue-of-lmttle  ships 

j!J^  in  the  days  of  Howe  and  Nelson,  car- 

^^^  vying  1-  to  22  heavy  guns,  are  now 

tenned  sloops. 

Slop.  (Poftcrif.)  See  Slip. 
Slope.  1.  {Cicil  Kntjinccrinij.)  An  in- 
elinid  bank  of  earth  on  the  sides  of  a  cutting 
or  an  embankment.  The  slope  is  of  varying 
angle,  according  to  the  nature  of  the  soil  and 
the  hi^ht  of  the  slope. 

Tlie  allowance  is  about  as  follows  :  — 
Gravel,  siind,orcou.mon  earth,  cuts, 

or  banks,  of  less  than  4  fett 1    ba^e  to  1  vertical. 

Clay,  cut-;,  or  bauks  of  less  than  4  feet 2    base  to  1  vertical. 

E.irth.  tif  uiixcd   sand  and  clay,  cuts,  or 

bauks  of  4  to  15  feet IJ  base  to  1  vertical. 

Pure  gravel  or  sand,  cuts,  or  hanks  of  4  to 

15  feet 2    base  to  1  vertical. 

Clay,  iu  banks  of  4  to  15  fiet 2    ba.-e  to  1  vei-tital. 

Stratified  clay  and  sand,  cuttings  of  4  to  15 

feet 3    base  to  1  vertical. 

Broken  rock,  in  banks  over  15  feet  high...li  base  to  1  vertical. 
Earth,  of  mixed  sand   and  clay,  cuts,  or 

baiiivs  over  15  feet  high 2    base  to  1  vertical. 

Pure  gravel  or  saud,  cuts,  or  banks  over  15 

feet  high  2    l>ase  to  1  vertical. 

Clay,  cuts,  or  banks  over  15  feet  high 3    ba^e  to  1  vtrtical. 

Stratified    clay,  in   cuttings    o\'er  15  feet 

high 3  to  4    base  to  1  vertical. 

A  Tfvehnent  or  retaining  wall  at  the  ba.>-e  of  the  slope  saves 
excavation  The  liatural,  strongest,  and  ultimate  form  of  a 
slojic  is  a  curve,  in  which  the  tlatiest  portion  is  at  the  bottom. 
Cultivation,  sodding,  Jiud  draining  are  pieservatives. 

Table  representing  the  ratio  of  the  horizontal  to  the  perpen- 
dicular of  certain  angles  of  slopes  :  — 
Angle. 

75°  58'  =  i  horizontal  in  1  perpendicular. 
€3^28'  =  i  horizontal  in  1  perpendicular. 
53"  8'  =  i  horizontit  in  1  j^erpcndicular. 
45**  =1  horizontal  iu  1  pir|jcndi(  ular. 
38^  40'  =  li  horizontal  iu  1  pcipcMlicular. 
33^42'  =  li  horizoutal  in  1  i  erpindirular. 
29°  44'  =  ]^  horizontal  in  1  pcip)  ndicular. 
ii6°  34'  =  2  horii;ontal  in  1  ptri  cudicular. 
£3°58'=2i  horizontal  in  1  (nrf  ei.dicnlar. 
lil"  48'  =2^  horizoi.tnl  in  1  pcrpemlii  ular, 
19^59'  =  23  horizontal  in  1  piri'ciiilicular. 
18°  26'  =  3  horizontal  in  1  pi  rpctidii  ular. 
17°  6'  =31  horizontal  in  ]  inTpijiilit  uiar. 
IS"*  56'  =  3.V  horizontal  in  1  pcr|iei,dieular. 
14°55'  =  3|  horizontal  in  I  pci|icndicular. 
14®  2'  =4  horizontal  in  1  pericnUicular. 
13^  15'  =  4i  horizontal  in  1  luTpendif  ular. 
12"  32'  =  4i  horizontal  in  1  pcrpcridicular. 
11"  53'  =  4J  hori/.ontJil  in  1  peipemlicular. 
11°  19'  =  5  horizontal  in  1  [lerpendicular. 
lU"  47'  —  oi  horizontal  in  1  ptrpcndic  ular. 
10"  IS'  =  5A  horizontal  in  1  pci  jiendicular. 
9°  52'  =  5|  horizontal  in  1  pcr|H.ndicular. 
9°  27'  =  6    horizontal  in  1  perpendicular. 

2.  {Mining.)  The  dip  or  inclination  of  a  stratum 
or  vein  of  ore. 

3.  {Fort ijicat ion.)  The  inclined  surface  of  the 
interior,  top,  or  exterior  of  a  parapet  or  other  por- 
tion of  a  work.     See  Parapet. 

Slope-lev'el.  The  slope-level  or  clinometer  is 
used  for  determining  the 


angle  of  embankments, 
the  grade  of  roads,  pitch 
of  roofs,  fall  of  water- 
courses in  some  cases, 
and,  by  sights  on  the 
base-piece,  may  be  ail- 
justr-d  to  measure  angles  ^ 
of  elevation. 

Slop-hop'per.  The 
basni  of  a  water-closet 
or   sink.     The    e.\ample 


Fig.  5204. 


Slope- Level 


SLOP-MOLDING. 
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SLOTTIXG-MACHINE. 


^^=^^ 


Fig.  5205. 


Slot'ting-au'ger.  One  having  side-cutting  lips 
so  as  to  iiiaKe  a  slot  in  work  led  laterall}-  against  it. 
See  Fig.  iM,  Vol.  I. 

Slot'ting-ma-chine'.    {Metal-working.)    A  va- 

Fig.  5207. 


Slop-H.ipper. 

shows  one  whose  inner  ho;)per  has  a  marginal  trap 
in  a  trough  of  the  ciisiiig  and  .a  lower  one  in  the 
double  cup,  who.se  reopss  beneath  forms  a  trap  over 
the  exit-pipe.      See  Wateii-cldsKT. 

Slop-molding.  (Bi'kkiiuikiiirj.)  As  distin- 
giiHlie^l  rroiii  P.vLLiir-MDLDl-Vfi (which  see).  In  slop- 
nioMiiig,  the  mold  is  dipped  in  water  before  charg- 
ing and  the  mold  is  usually  carried  by  the  oti'-bearer, 
who  dumps  the  biiek  o;i  the  drying-ground.  This 
is  the  Euglisk  practice.  Slop-uioldiug,  therefore, 
requires  several  molds  ;  pallet-nnlding  only  one, 
as  tlie  moKbr  dum|is  tlie  bricks  ou  to  pallets,  upon 
wlii  -h  thev  ar4  carried  olf  to  ilie  drying-ground. 

Slop'ping.  (PjU.:rii.)  The  pro  ;ess  of  separating 
a  nriss  .if  cl.iy,  or  throA'ing  the  two  halves  together 
in  a  direction  differ.-nt  from  their  forniT  contact. 
It  blends  the  materials  of  the  miss  and  makes  it 
homogeneous.     It  is  also  called  ii:cdjiii'J  or  s/appiiif/. 

Slosh-whsel.  (M u-kiacnj.)  A  wheel  having 
two  slots  crossing  at  riglit  angles  and  forming  guides 
for  two  slidss  whicb  traverse  in  tlieui  like  the  slides 
in  a  Tu.iMMEL  (which  sie).  A  bar  pivoted  to  the 
two  slides  makes  two  reciprocations  in  each  direc- 
tion for  each  revolutiou  of  the  wheel. 

Slot  (Miichhicrij.)  An  elongated,  narrow  per- 
foration or  apei'ture.  The  slot  in  the  finger  or  guard 
of  a  harvester  is  for  the  knife  to  play  in,  and  its 
invention  by  Hussey  marks  one  of  the  greatest  ad- 
vances in  the  invention  of  the  reaper. 

Fig  520S. 


HarveiUr-Fui^er. 


Slot-drill'ing  Ma-chine'.  A  machine  for  form- 
ing elongated  holes  by  drilling  instead  of  punching,  as 
in  the  slotting-michine.  The  latter  leaves  the  work 
in  a  rough  and  unfinished  condition,  while,  when 
the  former  is  used,  no  after-treatment  with  the  file 
is  rer[uired. 

Fig.  5207  illustrates  the  machine  employed  in  drilling  the 
cotter-ho!e  in  a  ste  im-enL;ine  crns.s-he:id. 

T.le  drill-spindle  n  U  .supporte  I  on  a  rarriai^e  6,  to  which  the 
TC(iui*ite  triver^  i^  imparte  I  by  ronneotiie;  it  to  a  stud  on  the 
fwe  of  a  revolving;  disk,  the  extent  of  motion  bfin;:  determined 
hv  tie  distance  from  the  center  of  the  disic  at  which  the  stud 
is  li  t,- 1 

To  insure  unifomiitv  of  motion  to  the  carriaie.  the  pinion 
drivin':!  the  di.sk  is  eccentric  and  the  disk  itself  elliptical 

The  drills  c  tl,  the  latter  havin;;  two  loose  cutters  fixed  by 
screws,  and  the  rose-cutters  tf  for  finishing,  are  emploved  in 
this  macliine. 


riety  of  plaliing-ma- 
chinc  in  which  the 
tool  is  vertically  re- 
ciprocated while  the 
work  is  fed  beneath 
it  between  cuts.  It 
is  an  outgrowth  of 
the  key-groove  ma- 
chine invented  by 
Roberts.  It  has,  j^ 
however,  two  Iioii-  ''^ 
zontal  slides  at  right 
angles  to  each  other 
and  a  circular  adjust- 
ment or  turn-plate, 
all    three    used    in 


Slot-Drilling  Machine. 


shifting  the  position  of  the  work  beneath  the  cutter. 
Fig.  5208. 


Sellers^s  Sloltins-^^chine. 


SLOTTING-MACHIXE. 
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SLUBBING-MACHINE. 


aiul  all  tliiee  fittuil  with  si-lf-actiiif;  devices 
iiii;  between  the  strokes  of  the  euitei-. 

The  machine  (Fig.  5208)  ia  provideil  with  the  Whitworth  mo- 
tiou.giviiigaslow 
dovvucut  and 
quick  reinrn 
uioveiiient.  The 
length  of  stroke 
anil  liiglit  above 
the  tjihlu  of  the 
c  o  u  nterbalanced 
Blotting  -  bar  are 
uiljustable.  as  is 
also  the  hight  of 
the  sliJe  in  which 
it  works.  The  ta- 
ble is  compound, 
having  a  circular 
top  operated  by  a 
wheel  and  tan- 
gent. Tile  Iced 
is  self-operating, 
and  so  adjusted  as 
tooccur  at  the  top 
of  the  stnike.and 
not  during  the 
cut.  II  Indies  for 
operating  the  feed 
by  hand  arc  also 


I'uv  Iceil-  I  ff""'  "i<^  '"'°  exterior  pulleys  at  e,  the  central  pulley  is  loose; 
ff,  gears  transmitting  motion  from  right-hand  pulley  to  right- 
lliand  bevel-wheel :  i,'.  strap-lever  apparatus;  A /(,  stops  which 
may  be  lixed  any  di.-tanre  apart,  aii-ordiuK  to  the  desired  trav- 
erse of  tool  slide  ^J ;  /:,  lever,  on  wtiieh  the  stops  tt  h  act;  U, 
horizontal  and  vertical  shafts  for  eonveung  motion  liom  lever 
k  to  the  strap-ever  apparatus  j^,  whereby  tlu^  n.olion  of  the 
tool-slide  6  is  changed;  tiie  niotitni  thusdeiivid  is  also  con- 
ve\eil  simultar.enusly  to  the  table  «.  whereby  i^eif-acting  ciicu- 
larand  tnuisverse  iiiutious  may  be  iniparttd  to  it. 

SloTW-niatch.  Slightly  twisted  lieiii)ien  cord 
lioiled  ill  a  suhition  ot  di.stiUed  water  and  sall]ieter. 
Thus  prepared,  it  hums  at  the  rate  of  one  yard  in 
eiglit  lionrs.  The  rope  may  also  he  ]irepared  hy  hoil- 
iiig  in  sngar-ol'-lead  water,  or  hy  stee|iiiig  in  lye  w  ith 
a  .small  proportion  of  ipiieklinie  added.  Cotton  ropo 
without  jireiiaratiou  may  also  he  employed. 


Slub. 


SiotUng-MacJiiiie  {New  York  Sliain-Eii^iiie  Company). 


attached  to  the  machine. 

In  the  machine  (Fig.  6209),  the  tool-holder  hn.i  vertical  ad- 
justment by  means  of  a  hand-wheel  and  screw  ;  the  work-table 
has  a  hand"  as  well  as  automatic  feed,  and  tlie  tool-holder  may 
be  reciprocated  when  desired  by  throwing  the  driving-pulley 
out  of  gear  and  turning  a  hand-wheel  at  the  back  of  the  ma- 
chine on  the  pulley-shaft. 

In  the  large  English  machine  (Fig  5210),  a  represent,*  the 
work-table  ;  6,  the  tool-sli  le,  which  h^us  a  plow  downward  and 
quick  upward  return  uiotiou;  c,  the  guide-screw,  taking  into  a 


5210. 


(Fiber.)  A  slightly  twisted  roving  of 
wool.  Like  the  rovhuj  of  the  cotton- 
manufaetiire,  whieh  oeeupies  a  condition 
intermediate  between  the  sliver  and  the 
yarn,  the  slub  of  wool  is  intermediate  be- 
tween-the  eeirdinij  and  the  yarn. 

Slub'biug.  lleihieing  the  sliver  of 
e;uded  liber  to  a  niiiforin  ihiekne.ss  hy 
doubling  and  slightly  twisting.  The  re- 
duction ol'  tliiekness  ol'  the  sliver 
renders  it  so  weak  thai  the  twi.st 
is  required  to  make  it  hold  to- 
gether. The  twist  is  given  hy 
ra]iiilly  revoh'ing  the  can  which 
receives  the  slub  or  roving  from 
the  drawing-iolleis. 

(Ither   modes   of    giving    the 

twist  which  makes  the  di-stine- 

tion    between   a  yoriii(i  or  slub 

and  the  ,v?at'r  from  which  it  is 

produced  are  the   jncl:  and  the 

bobbin  and  fly  frame  (which  see). 

See  also  KiiVING  ;  DofDl.IXG. 

Slub'bing-bil'ly.    The   first   s]iiniiing-niachine 

for   drawing   ;iiid    twisting  slightly  the  cardincjs  or 

scribblings  of  wool.      .See  Sl.iniilNG-MAClllNK. 

Slub'bing-ma-chine'.  A  slubbinrj-bi'lii.  A 
maeliine  for  gi^■illg  a  light  twist  to  the  eardiiiijs  of 
wool. 

The  slubbing-Mlh/  consists  of  a  wooden  frame, with- 
in which  is  a  carriage  called  the  billy-gnlc,  moving 
upon  the  lower  side-rails,  iind  containing  a  number 
of  spindles  which  are  nuide  to  rotate  by  a  series  of 

Fig.  5211. 


L  P=i   JH 


English  Slollii^ 


Slubbin^-BilUj. 


nut  on  the  back  of  the  tool-slide  ;  rf,  bevel-gears,  the  central  one  ! 

is  keyed  on  the  guide-screw  c,  the  vertical  ones  receive  motion  i  drawn  out  by  the  carriage,  and  is  shut  down  when  the  portions 


cords  passing  round  the  pulley  of  each  spindle  and 
connected  with  a  drum  extemling  the  whole  breadth 
of  the  carriage.  Tlie  drum  is  tnrncil  liy  a  crank-han- 
dle on -a  sh.'d't  connected  hv  a  hand  wi'li  the  drum. 

The  rardlnafi  are  arranged  upon  an  inclined  le-ither  apron, 
and  pass  from  thence  undiT  a  wooilen  roller  cille-l  the  hi"!/- 
rolUr,  which  compresses  them  slightly.    Tn  advance  of  the  rol'er 
movable  rail,  which  is  lifted  to  allow  the  cardings  to  be 


SLUDGE. 
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SLUICE. 


of  the  carding^  beyond  the  clasp  are  to  be  drawn  out  into  an 
elon^^atud  thread. 

Tae  iiiHcliinu  was  introduced  soon  after  the  invention  by  Ilar- 
gTcives  of  the  spmitin^-Jenny,  about  ITtiT.  TiiL*  jenny  was  the 
original  of  t  je  siuU^tin^-biUy  and  the  mule  ;  the  tr.tveling  car- 
ri.ige  c.irr\in^  spiud.e-,  the  interrup'ed  pa^iiifrout  of  tje  t-ard- 
inj?  or  roviiig,  t.ie  elungitjoa  of  the  roving  and  spinning  of  the 
thri-:id  duri;ig  t.ie  forward  motion  of  the  cirriage,  and  tin'  wind- 
ing of  the  cop  during  the  return  mo:ion,  are  couunon  to  tae 
slitbbing-iiiacfiine  and  the  m«.>.  Tae  poiuts  of  dilfereuce  be- 
tween t  le  two  machine-*  la:5t  cited  and  tae  jenny  may  be  seen 
by  compiring  them  with  the  latter.     See  Spixmng-j..-\nv. 

In  operation,  the  spindle  carriage  i^  wiiee.ed  clo.-e  up  to  the 
biihj-ru'.Ur,  and  the  cla^p  is  opcued  by  means  of  a  lever  to  re- 
lea.>e  all  the  cardiugs  The  carriige,  being  drawn  forward  a 
short  distiiuce  from  the  clasp,  pull-;  f^>rward  a  corresponding 
length  of  the  cardings ;  the  clasp  is  then  lowered,  holding  the 
cardings  firmly ,  while  the carri:ige,  continuing  to  recede,  stretch- 
es an  i  t.vists  that  portion  of  eich  carding  which  is  included 
between  the  spindles  and  the  clasp.  Daring  the  motion  of  the 
carriage,  the  attendant  rotites  the  crank-shaft, and  the  spindles 
are  rapidly  revolved, giving  the  cardiug.^  the  required  degree  of 
twist  for  this  part  of  tae  process.  The  slubbing-machinu  does 
not  make  yarn  but  sUtbs^  which  h  ive  only  a  parti  l1  twist.  The 
inclined  position  of  the  spinlies  preveat-*  the  cardings  from 
UDwin  ling  upiin  them  during  the  twisting  pirt  of  the  process, 
the  roving^  continually  slipping  over  tue  points  of  the  spindles 
as  the  latter  rotate-  \\'hen  the  reiiuisite  elongation  and  twist 
•is  attaine  1,  trie  attendant  drops  tne  fnHer-wire,  which  bears 
down  the  rovings  from  the  points  of  the  spindles  and  causes  the 
slubbiug  to  wiud  upon  the  spindles  as  the  carriage  is  pushed 
back  toward  the  bi'ly-roHrr. 

The  airdin^s  are  very  tender,  and  will  not  bear  drawing  upon 
the  inclined  apron,  so  the  latter  is  caused  to  move  upward  with 
the  cardings  to  an  extent  and  at  a  time  coincident  with  the  pay- 
ing out  of  the  carding  by  the  billy-roUer  at  the  early  part  of 
each  forward  motion  of  the  spindle-carriage.  New  lengths  are 
added  to  the  ends  of  eich  carding  as  tliey  are  gradually  fed 
tbrougii  the  roller,  the  junction  being  made  by  a  peculiar  roll- 
ing of  the  ends  together  by  the  fingers  of  the  children  in  at- 
tendance. One  carding-machine  will  keep  a  slubbing-uiachine 
of  SJ  spindles  in  work.     One  boy  will  manage  3!J  c;irdings. 

The  slubbing-billy  i>  sometimes  employed  to  spin  coarse  yam , 
but  usually  leaves  the  slab  about  double  the  size  that  the  yarn 
is  intended  to  be.  The  farther  reduction  —  that  is,  elongation 
and  twist  —  is  obtained  in  the  mule. 

Another  form  of  siubhiitg-maehine  is  termed  a  cnmiertser,  and 
requires  a  different  preliminary  treatment  of  the  wool.  The 
scribblin^-madiine,  or  first  cardiog-machine,  delivers  the^^fre 
or  lap  oil  to  a  wooden  cylinder,  round  which  it  winds  as  it  is 
taken  off  the  <loffT  by  the  comb  When  the  Jieece  has  wound 
round  the  roller  a  certain  number  of  times,  a  bell  is  rung  nie- 
chaniciUly,  which  gives  notice  for  the  removal  of  the  fleece, 
which  is  done  by  running  the  finger  lengthwise  along  the  periph- 
ery of  the  roller,  dividing  the  Heece,  which  is  removed  in  a 
sheet  to  the  second  eardiug-machine,  whose  feed-cloth  it  just 
coverts. 

The  doffing-cylinder  of  the  second  carding-machine  has  cir- 
cumferential rings  of  cards  around,  each  about  i  inch  broad, 
and  divided  by  spaces  of  i  inch  These  rings  become  charged 
with  wool,  which  is  removed  by  the  eomb  or  dofling-knife'in  the 
form  of  separate  slivers,  one  from  each  ring,  the  slivers  being 
sub.-M.-quently  formed  into  continuous  slubbiugs  by  means  of  the 
eonflenser. 

The  contJenser  consists  of  a  pair  of  rollers  supporting  a  trar- 
ersing  belt  of  leather,  on  which  the  slivers  are  carrieil;  a  third  \ 
roller  of  leither  lie-  transversely  upon  the  slivers  and  tlie  leather 
belt,  having,  in  addition  to  its  rotary  motion,  an  endwise  mo- 
tion, which  rolls  the  slivers  into  a  somewhat  cylindrical  form, 
compacting  them  and  causing  the  fibers  to  interlace.  By  this 
means  the  slubbings  acquire  sufficient  strength  to  enable  them 
to  stand  the  operation  of  spinning.  The  effect  is  similar  to 
rubbing  the  sliver  between  the  hands. 

The  slubbings  thus  formed  are  wound  upon  a  horizontal  reel, 
as  long  as  the  width  of  the  macliine.  This,  when  full,  is  re- 
moved and  placed  on  the  mule,  which  draws  from  it,  the  same 
as  it  would  from  bobbins  on  a  creel. 

Sludge.  (MetaUurgtf.)  The  metalliferous  slime 
from  the  ore-stamp.     See  Slime  ;  Amalgamator  ; 

SiZING-CLSTEKN'  J    SEPARATOR, 

Sludge-hole.  {Sfcf/m.)  A  hole  in  a  steam-boiler 
at  whicli  mud  or  deposits  are  raked  out. 

Sludg'er.  A  cylinder  foi-ming  a  backet  for  re- 
moving mud  from  a  bored  hole  in  rock  or  soil. 
Known  also  as  a  sand-pumpy  or  shell.  See  page 
2027. 

Sludg'ing.  (Hifdranlic  Engineering,)  Stopping 
the  crevices  incident  to  the  contraction  of  clay  pileil  in 
embankments,  by  mud  sufficiently  Hnid  to  run  freely. 

Slug.  1.  {Printing.)  A  strip  of  metal  less  than 
type  high  and  as  long  as  the  width  of  the  column  or 


page.     SUigs  are  used  to  fill  out  a  siiort  page  or  be- 
tween display  lines. 

"2.  {Frojcetilc.)  a.  An  extemporized  leaden  pro- 
jectile formed  by  cutting  bar  or  sheet  lead  into  irivgu- 
lar  masses  ;  used  in  case  of  neeessity  as  a  substitute 
fur  balls  or  shot. 

b.  In  breech-loading  arms,  which  carry  a  bullet 
slightly  larger  than  the  Lore  of  the  barrel,  the  bul- 
let, when  forced  to  assume  the  sectional  sliapc  of 
the  bore  in  the  act  of  tiring,  is  said  to  slug  or  to  be 
slugged. 

3.  {Metallurgy.)  Partiallj^  roasted  ore. 
■i.  {Hat -making.)  A  liatter's  heating-iron. 
Sluice.  1.  {Hydnndic  Engineering.)  A  water- 
way ]>rovided  with  a  valve  or  gate  by  which  the  flow 
of  the  water  is  controlled.  It  is  used  in  legulating 
the  ]>a.ssage  of  water  into  and  out  of  canal-locks  and 
id  the  hydraulic  ariaugements  for  sluicing  harbors 
to  dei'])cn  the  channels. 

The  sluices  of  the  northern  French  ports  of  Dieppe,  Treport, 
Havre  de  Grace,  and  Cherbourg,  are  good  cxnmpie-  of  ^luices 
of  the  liitter  description.  The  fresh  water  of  ri\ers  or  canals  is 
reserved  by  means  of  a  barrier,  or  the  sea-water  is  allowed  to 
flow  through  the  open  sluice  into  n  n-tervuir  while  the  tide  is 
rising  :  at  low  water  the  sluice  is  opened .  and  the  rush  of  water 
cleans  out  the  .silt,  ?and,  and  mud  which  obstruct  navigation. 

The  sluice  constructed  by  De  Cessart  at  Treport,  France,  may 
be  t;iken  as  an  eXJintple. 

De  Ces.<art  improved  this  port  in  177S.  and  constructed  the 
scouring-sluice,  by  which  the  port  is  kept  constantly  cleansed. 


.■^c  tiunng-  Slu  ice. 


It  has  two  pas.'sages  for  the  water,  each  21  feet  in  width,  Bepa- 
rated  by  a  pier  8  feet  thick,  terminated  at  the  sides  by  walls  10 
feet  in  thickness,  with  wing  walls  and  returns 

The  platform  fills  the  space  between  tlie  walls,  both  above 
and  below  Below  the  apron  is  a  row  of  sheet  piling,  which 
keeps  the  earth  of  the  foundation  from  washing  away.  Above 
those  are  two  rows  of  sheet  piles,  which  prevent  the  work  from 
being  undermined. 

Eiichof  the  two  passages  is  closed  by  two  gates,  12  feet  in 
hight:  a  wooden  bridge,  13  feet  wide,  affords  a  )*a.=sage  across 
the  sluice.  The  upper  platform  is  constructed  of  timber,  so 
that  it  can  be  readily  repaired,  without  injury  to  the  walls. 
The  pivots  and  sockets  on  which  the  gates  move  are  of  cast- 
iron,  each  woishing  193  pounds.  The  lower  rail  of  the  gales  is 
kept  2  inches  above  the  level  of  the  platform  ;  a  fill  of  the  same 
hight  fills  this  spioe  and  prevent.*  la^  of  water  The  gates  turn 
in'circular  indents  in  the  side  walls,  and  the  difference  in  the 
areas  of  their  sides  is  about  6  inches,  which  suffices  to  open  them 
when  the  tide  rises. 

Sluices  were  used  from  a  very  early  period  to  assist  in  raiding 
or  lowering  vessels  from  one  level  to  another  in  canal  or  Plack- 
water  navijiation,  or  in  overcoming  shallows  or  bars  of  rivers. 

The  most  ancient  on  record  is  that  of  the  canal  of  I*haraoh 

Necho.  which  united  the  Red  Sea  with    the  Nile.      Diolorus 

,  Siculus  (60  B.C.)  states  that  this  had  sluices  or  gates  ingc:  iomly 
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contrived,  which  opened  to  afford  ships  it  p:»s- 
sage  throiigu  and  then  quickly  wliut  iigain.  ilf 
Bpe.ik.s  of  t.ie  caiml  !is  coiit^tructi'd  by  "  N'eco!*, 
tiie  son  of  I'siiiiiiiieticu-i,"  iitterwurii  partially 
restoreJ  by  "  Darius  thu  l*L'r.si,ui,"' aud  subae- 
queutly  by  "  I'tuleiny  the  ftiecnnd  " 

Strabo  mentions  an  triplits  (a  gate)  which  Ptulemy  I'hiladel- 
phu-4 constructed  .vhe.i  hu  reopeiiei  the  cunal.aud  which  opened 
an  easy  pissigi^  tVo.u  the  UeJ  Sei  to  the  raual.  The  Fnuich 
Survey,  during  their  oceupation  of  Egypt,  determined  that  the 
K«J  Sea  at  Suez  at  higii  water  is  32  leet  6  inches  higher  than 
the  Mediterranean  at  Tyneh  at  low  water. 

The  amieut  cinal  was  made  by  Sesostris,  according  to  Aris- 
totle, Stribo,  and  I'liny.  It  coiuuieneeJ  about  12  uiiies  north- 
eist  of  the  modern  to.vn  of  Belbays,  the  Bubastis  A^ria  of  the 
Itom  ins,  and  wis  about  9i  miles  long.  It  appears  to  hive  been 
reope.ie  I  by  Neehn,  about  tJUo  d.  c,  and  Ptoiemy  Philadelphus, 
abojt  3)0  B.  c  6J,0JJ  men  are  said  to  have  perished  in  the 
latter  uu  lertaking  It  was  neglected  by  the  Ctesars,  reopened 
by  the  Ca.ip  is,  and  abaudonei  when  tlie  route  by  the  Cape  of 
Good  lli>pe  was  discovered. 

Accordi.ig  to  hi.-itorians,  the  undertaking  was  several  times 
abindo.ied  by  the  fear  of  tioojing  Egypt  with  salt  water,  the 
Ut'd  Sea  having  a  hig'icr  level  tain  the  Nile.  The  sluiie  or 
gate  at  tiie  Kei  Sei  end  seem^  to  hive  preventi-d  the  steady 
tlovv  of  the  Slit  water  to  the  sicreJ  river.  T;ie  modern  canal, 
in  connecting  f.ie  sjilt  waters  of  the  lied  Sea  and  thu  Mediter- 
ranem,  has  not  raisel  the  question. 

Sluices  are  used  for  overcoming  the  different  levels  on  the 
great  rivers  of  Ohin;i,  but  whether  they  u.se  locks  is  not  known 
to  the  writer.  The  Great  Canal  of  China  is  82.5  miles  long,  2UL) 
feet  broad,  and  deep  enough  for  vessels  of  large  cargo.  It  was 
commenced  in  the  ninth  century,  about  the  time  of  Charle- 
magne. Tiie  autlmritie*  which  give  it  a  length  of  2,IMX)  miles 
probably  include  braocliei  or  the  rivers  whica  are  included  in 
the  system  of  inland  navigition.     See  0.\nal. 

The  canals  of  the  Kum  ins  anJ  those  of  the  Italians  down  to 
the  fourteenth  century  were  furnishe  I  with  sluices, and  no  cer- 
tain mention  of  canal-loclts  oi^curs  previous  to  the  time  of  the 
brot'ier-i  Domenieo.     See  OiNVL-LOCi. 

The  sluice-gate  of  Italy  is  thus  described  by  Cresy  :  — 

"  Tne  lower  beam  of 'Mch  gate  was  framed  witli  the  head  and 
heel  posts,  so  as  to  allow  a  spice  of  six  inches  between  it  ami 
the  sill  From  the  mildle  beam  to  the  top,  the  gates  were 
planke  I  over  in  tiie  ordinary  way  ;  the  lo.ver  part  was  left  open 
or  in  .skeleton  framing,  arid  was  closed  by  paddles  and  sluices, 
which  were  moved  upanddo.vn  by  rack  and  pinion.  \Vhen  the 
padJles  were  let  down,  they  descendei  thre:;  or  four  inches 
lo.ver  than  the  surface  of  the  tloor  on  the  lower  §ide,  which 
acted  a.s  a  rebate,  agiinst  which  they  pressed,  and  effectually 
elosel  the  lock.  Tney  also  hai  a  bearing  against  the  lower 
cro3"beam  of  the  ga'e,  and  the  head  and  heel  posts  rested  on 
squire  stone*  maiie  fist  ia  the  sill. 

To  make  use  of  these  gite-,  it  was  necessary,  first,  to  raise  the 
paddle  as  high  a-*  the  lo.ver  cross-beam,  wliii^h  permitted  the 
water  to  pass  through  at  the  foot  of  the  gate.  The  paddles  were 
then  eh-vited  to  the  nigiit  of  th;  middle  beam,  which  was  placed 
at  the  ordinary  level  of  tlie  water,  usually  four  or  five  deep  upon 
the  siil. 

The  gates  were  easily  openel,  as  the  boarded  part  was  en- 
tirely out  of  the  water.  A  serious  objection  to  this  early  con- 
triv.ince  in  aid  of  internal  navigation  is  the  injury  that  vessels 
might  sustain  at  the  time  of  parsing  through  when  one  end  was 
elevated  out  of  the  water.  Tlie  sides  and  floor  of  the  sluice  were 
boarded  and  a  foot  of  length  was  allowed  for  every  inch  of 
fall." 

A  falHiig-sluke  is  one 
whose  gate  falls  by  press- 
ure, to  enlarge  the  water- 
way during  Hoods. 

Sluices  are  used  in  all  systems 
of  drainage  on  a  large  scale, 
where  a  periodical  fall  is  nbt  un- 
able, as  in  marshes  on  tide-water, 
where  the  fresh  water  of  the 
drains  is  allowed  tn  pass  off  at 
the  lowest  state  of  the  tide. 

This  has  been  practiced  from 
time  immemoriiil  in  the  low  coun- 
tries borieriug  on  the  mouths  of 
the  Rhine  and  neighboring  riv- 
ers ;  also  in  the  Italian  systems 
of  drainage,  though  the  firilities 
there  are  not  great,  as  the  tide.^ 
of  the  MeJiterr  mean  have  a  much 
smaller  r.mge  of  elevation. 

The    Ilomney    marsh,    Essex,  * 

England  was  obtiined  from  the  pea  nearly  2,000  years  bnck, 
an  I  con^i^ts  of  24,0110  ncres.  The  water  is  kept  bark  by  a  levee 
6,000  yards  long,  and  the  fresh  wati^r  froni  the  ditches  pusses 
out  at  the  lowest  st^ite  of  the  tide  by  three  sluices. 

For  modern  data  on  sluices,  barrages,  and  slack-water  dams, 
see  "  Report  on  Ilvdraulic  Gates  and  Dams  in  the  Ohio  River," 
Ex.  Doc  ,  No  78,  42d  Cong  ,  2d  Session. 
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Sluice  for  Hydraulic  Propeller. 

2.  (Steam.)  The  injection-valve  by  which  the 
water  of  condensation  is  introduced  into  the  con- 
denser from  the  sea,  river,  or  well. 

3.  A  taOulure  or  jiijie  through  wliich  water  is  di- 
rected at  will.  In  the  hydraulic  projieller,  in  which 
a  vessel  is  driven  by  an  i.ssuing  column  of  water,  the 
sluice-way  is  controlled  by  a  valve.  In  the  e.\ani]ile, 
a  rotating  sluice  is  placed  at  the  point  of  divarication 
of  the  passages-of  a  rotaiy  jiump  to  give  direction  to 
tlie  dischargeof  the  water,  forgoing  ahead  or  backing.. 

Sluice-gate.     {Hydraulic  Emjinccring.)     a. 
Lock-gates  of  canals 
are    i)i-ovided    with 
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sluice-gates,  as  are 
also  the  sluice-walls 
in  other  structures 
where  a  Hush  i.s  ob- 
tained by  the  sud- 
den ivleasing  of  the 
pent-up  water.  The 
sluice-gate  is  a  sim- 
ple plate,  which  cov- 
ers the  opening,  and 
is  raised  or  lowered 
by  means  of  a  rack- 
bar  and  pinion.  See 
Flushing. 

Brunofs(Fig  5215)  is 
more  particularly  de- 
Figncd  for  application 
to  dams  erected  for  pur- 
poses of  slack-waternav- 
igation,  and  is  intended 
to  l;e  available  when,  in  floods,  the  writer  hns  risen  to  such  a 
liight  over  the  head  of  the  d;im  that  the  lo»  ks  cannot  be  made 
u^^e  of.  In  the  form  illustrated,  it  (on>ists  of  a  hollow  structure 
of  tini\jer  or  plate-iron  D  D  p.aced  within  a  pit  or  ch.-iniber  in 
the  dam  A  B,  which,  as  shown,  is  of  crib-work  filled  in  with 
ftone,  but  may  be  of  masonry.  At  each  end  of  the  pit  is  a  well 
E  E  provided  with  a  gate  /  /',  one  of  which  communicates  with 
the  up-stream  and  the  other  with  the  down-stream  fide  of  the 
dam,  and  is  raised  or  lowered  by  the  shafts  m  m  or  other  con- 
Fig,  5215. 


Slu  ice-Gate, 
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Shtice-  Gate. 

trivnnces.  The  gnfe  Z)  2)  is  also  proviiled  with  valves,  which 
are  opened  or  closed  to  n(hi.it  or  witlidraw  water  a-i  required. 
At  ordinary  stages  of  water,  it  is  retained  at  a  level  with  the 
head  of  the  dam  andas.«istsin  retniningthe  water  behind  it ;  hut 
when  the  river  has  ri?en  to  a  considerable  hightnbove  the  dam, 
oneor  more  of  the  valves  are  opened,  permitting  the  water  to  flow 
into  the  gate,  which  sinks,  leaving  the  sluice  open  so  that  it 
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mny  alTord  a  passage  for  boats.  When  the  gate  i)  D  is  to  he 
niised,  the  g:Ue  /'  of  t,ie  ilo.vii-streaui  paj^sjigi:  of  the  well  E  is 
opeued  auJ  the  othei-  g.ite  /  of  tile  up-streaiu  pius-age  is  close.!, 
peru.i;till«  tiie  water  to  tlow  wlio.iy  or  p.irti.illjf  out  of  tlie  pit, 
and  the  appropriate  v,ilve  in  tiic  state  iJO  is  also  opened,  allow- 
ing water  to  e-cape  from  and  air  to  enter  it,  so  that  if  will  Hoat. 
The  valve  is  then  closed  and  tlieaetionof  the  gates/  i'  reversed, 
again  filling  the  pit  with  water,  upon  whieh  tue  gate  i)  1)  rises 
and  closes  the  sluice  as  before. 

b.  The  gate  \vhii;h  admits  water  to  the  scroU-chute 

rig.  5216. 


Sluice- Gate  for  Water-Wheels. 

of  a  water-wheel.     Iti  the  example,  this  is  worked 
by  rack  and  pinion. 

Sluice-valve.  The  sliding  door  which  govertis 
the  opening  tiiroiigh  a  shiicc-gate. 

Sluice-vnh'cs  at  the  mouth  of  a  discharge  pipe  or  main  serve 
to  control  the  exit  of  water  from  a  reservoir  They  are  of  sev- 
eral kinds  ;  some  art  made  to  slide  in  ways  to  and  from  the  seat, 
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Sluice-  Valve. 

like  those  described  under  Stop-v\lvb;  and  others  are  more 
nearly  allied  to  the  clack-valve,  being  opened  by  machinery 
against  the  pressure  of  water. 

In  the  latter  case,  the  valve  which  covers  the  mouth  of  the 
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discharging  pipe  has  two  arms  secured  to  an  iron  axle,  at  the 
extremities  of  which  are  two  levers.  The  chain  fastened  to  one 
pulley  p-isses  under  a  pulley,  and  that  f.ustened  to  the  other 
Kver  pas.^es  over  another  pulley,  .so  that  by  turning  a  windlass 
either  chain  can  he  worked  lor  the  purpose  of  opening  or  closing 
the  valve,  respectively. 

Fig.  5218  shows  three  varieties  of  valves  for  gas, 
w'ater,  and  steam  pipes  ;  the  lirst  is  raised  and  low- 
ered tiy  a  lack  and  pinion,  the  second  by  a  screw, 
the  fhinl  liy  a  key  or  wrench. 

Slung-shot.  {Wcajion.)  A  leaden  ball  with  a 
strap  attached. 

Slur.  1.  (Kniltinri-mdchine.)  A  piece  of  metal  in 
a  stocking-tVame  which  travels  on  a  slur-bar  beneath 
the  ends  of  Xhe  jacks,  and  thus  di']iresses  the  jiick- 
sinkcrs  in  succession,  sbikimj  one  loop  of  thread  be- 
tween every  pair  of  needles. 

2.   (Prinlivg.)     A  blurred  impression. 

Slur-cock.  (Knilt.ivii-viachiw.)  A  cam  or  wiper 
pnjjei'ting  lioni  the  traverse  or  cairiage  to  lift  the 
jiickx.  ami  through  them  \\\if  jack-sinkers. 

Slush.  1.  A  mixture  of  grease  and  other  mate- 
rials u.sed  for  lubrii:ation. 

2.  White-lead  and  lime  used  in  ]iainting  bright 
parts  of  machinery. 

Slushed-up.  (Brickiaiiiitrj.)  The  joints  and 
intervals  lictween  the  bricks  and  courses  lilled  with 
mortar.      See  GllOl'T. 

Smack.  (Nautical.)  A  one-masted  vessel,  re- 
sembling a  sloop  or  a  cutter,  as  the  ca.se  may  be, 
and  uscil  in  the  coasting-trade.  The  Leith  (Scot- 
land) smacks  ran  as  high  as  200  ton.s. 

Small-arm.  A  term  including  mu.skets,  rides, 
carbines,  and  pistols.  In  the  English  service  there 
were,  until  lately,  seventeen  varieties,  issued  to  the 
cavalry,  artillery,  engineers,  infantry,  and  navy. 
Eleven  other  kinds  are  issued  for  service  in  India. 
The  tendency  now  is  to  reduce  the  variety  of  pieces 
and  have  a  greater  nnil'orniity  of  bores  and  amnui- 
nition.  See  Fike-aum;  Pistol;  Rifle;  Shot- 
gun' ;  Revolver,  etc. 

Small-chis'el.  A  burin  or  graver  used  by  en- 
gra\'eis,  chasers,  etc. 

Small  Pi'ca.  {Printing.)  A  size  of  type  between 
Lo)ni  Primer  and  Pica. 

Long  Pi-inicr,  89  ems  to  a  foot. 
Small  Pica,  83  ems  to  a  foot. 
Pica,  71  ems  to  a  foot. 

Smalt.  A  blue  coloring  material  prepared  from 
cobalt  ore.  It  is  extensively  used  tor  tinting  glass, 
jiainting  porcelain  and  earthenware,  fresco-painting, 
tingeing  linen  and  paper,  coloring  paper-hangings, 
and  other  purposes. 

The  ore  of  cobalt  was  first  known  in  the  S.ixon  mines  as  an 
impurity  of  silver  ore, and  its  property  of  impartinga  blue  <  olor 
to  glass  was  accidentally  discovered.  In  its  native  state  it  is 
mixed  with  various  other  metjillic  compounds,  as  those  of  ar- 
senic, bismuth,  nickel,  etc.  It  is  prepared  by  stauiping,  wash- 
ing, and  roasting.  The  residue  is  mixed  with  potash  and  cal- 
cined quartz-rock,  and  melted  in  pots  in  a  furnace  resembling 
that  of  the  glass-maker,  forming  a  beautiful  blue  glass.  The 
smalt  thus  produced  is  crushed,  sifted,  ground,  washed,  and 
sorted  into  fine  powders  of  various  tints  of  blue,  constituting 
the  smalt,  azure,  etc.,  of  the  color-shops.  An  inferior  kind  is 
termed  zaffre. 

Smash'ing-ma-chine'.  (Bookbinding.)  Apress 
made  on  the  principle  of  an  embossing-press,  and 
used  for  compressing  books. 

Smear'ing.  (Poller!/.)  An  operation  in  firing 
pottery  whereby  an  external  luster  is  imparted  to 
pottery  without  glazing.  The  saline  llux  of  the 
saggars  is  reverberated  and  condensed  ujion  the 
ware,  or  a  fusible  composition  is  so  placed  that 
the  vapor  reaches  the  ware. 

Smea'ton's  Block.  A  compound  block  devised 
by  the  celebrated  engineer  Smeatou  and  designed  to 
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keep  tlie  conls  parallel  and  prpvent  the  displarenu'iit 
by  tciisicm  im-iiU'iit  tu  systcins  ol'  blocks 
ooniliiiH'd  to^^'i'tluT. 

The  course  of  tin;  rope  may  be  tmccd  by  the 
niuiibtTS  oil  tlie  shcjivcs. 

One  f  mi  of  tlu' ropi-  is  attached  to  the  hook  n, 
at  the  bottom  of  tlie  u|)i)L'r  block  ;  from  this  jinint 
the  rope  is  broiij^jht  uiuler  the  whin-l  marked  1, 
over  2,  under  3,  over  4,  undi.r  5,  and  so  on,  ac- 
eorilin^  to  the  order  of  the  fitj;ures,  until  it  is 
finally  i)a.>;sed  over  the  wheel  marked  20,  on  wliieh 
the  power  immediately  acts.  In  this  arraoKe- 
uieiit  the  lilocks  cannot  get  deranged,  because 
the  jio-.ver  arts  directly  over  the  weight.  The 
weight  briii^.li-^tiil'iitedover20  parts  of  the  rope, 
which  are  e(iii;illy  stretched,  it  follows  that  the 
weight  is  2h  tiines  the  power. 

Smed'duni.  {MctdUurrfy. )  The 
sniulU-r  paiticlcs  wliicli  pass  through  the 
sit.'ve  of  tlm  hotchin<j-tuh  or  hutch  in  the 
water  treatrjient  of  ores  by  agitation. 

Smee  Bat'ter-y.  {Elcdro-magnei- 
i'iin.)  A  fnriii  i>l'  siiiglc-lliiiJ  galvanic 
battiTV,  iiivcntcl  by  Alt'ivd  Snu'r,  F.li.S  , 
surgeon  to  Hank  of  Knghiiul,  in  which  coppt-r  me- 
chanically roiighcni'd  is  the  +  element  ami  silver 
roiigiienetl  by  a  tIc']>osit  ot  platinum  is  the  -  element. 
It  was  fonmi  tliat  this  roughening  pri*\'ente<l  the 
adherence  to  the  plates  of  the  bubbles  of  hydrogen 
evolved  during  action. 

Smeir.  {Patter y.)  A  semi-glaze  on  pottery  ; 
cominnn  salt  added  to  an  earthenware  ghize. 

Smelt.  T(»  fuse  ;  as  an  ore,  to  extract  the  metal 
from  cxtraneitus  substances. 

Smelt'er's  Fume.  {Metallurgy.)  The  metallic 
fume  resulting  from  the  smelting  of  lead,  the  sub- 
limation of  zinc  from  ore,  mercury  from  cinnabar,  etc. 

The  fumes  of  some  le^d-sniel ting  furnaces  are  3  feet  in  widtli,6 
feetin  hight.andaresonietinies  several  thousand  yards  in  length. 

Till- gallery  of  the  Allen  leiid-niill,  Nortlunnberland,  Kngland, 
has  a  length  of  8,789  yards  (nearly  5  miles),  a  bight  of  H  feet, 
and  a  width  of  0.  The  lead  thus  collected  in  Mr.  Beaumoufa 
mines,  in  the  dii^trict  mentioned,  amounts  to  SP  50,000  annually. 

Quicksilver  furnaces  are  elaborate  examples  of  this  form  of 
condenser.     :^ee  MKRCuav;  Ai,ud;-:i,. 

Blende  or  black-jick  is  sublimed,  and  the  fumes  filtered 
through  bags.    See  Zinc. 

The  fuiiies  of  the  copper-smelting  furnace  are  led  to  great 
distances  to  avoid  injury  to  animal  and  veget;ible  life  in  the 
vicinity.  Sulphur  and  arsenic  fumes  are  an  incident  to  many 
metallurgical  operations. 

Conr/ensers,  of  much  smaller  proportions,  in  which  the  assist- 
ance of  water  is  invoked,  are  in  common  use.     See  Condenstr 

The  arsenic  and  lampblack  chambers  are  merely  largo  build- 
ings, with  one  or  more  apartments,  in  which  the  fumes  cool  and 
depo.-'it 

Smelt'iug.  Tlie  ]>rocess  of  obtaining  metal  from 
ore  by  the  runibined  action  of  heat,  air,  and  fluxes. 

Smelt'ing-fur'nace.  A  furnace  for  disengaging 
the  metal  from  its  gangue  or  the  non-metalliferous 
portions  of  the  ore.  The  furnaces  dilTer  mucb  for 
treating  different  metals.  See  list  under  Metal- 
LUllGV  ;  FuitNACE. 

The  smelting-furnace  for  iron  is  in  the  form  of  a 
truncated  quadrilateral  ]>yrauud  about  50  or  55  feet 
high.  The  outer  |)art  is  of  brick  or  squared  stone, 
with  contrivances  to  obviate  the  danger  of  its  crack- 
ing by  the  expansion  that  takes  place  when  it  is 
heated,  and  it  is  lined  with  two  courses  of  fire-bricks 
having  a  layer  of  pounded  coke  between  them  to 
jn-event  the  escape  of  the  iioat.  The  interior  or  cav- 
ity may  be  tlividcd  into  tln^.  following  parts  from 
below  upward.  First,  the  lu-artli,  about  two  feet 
high  ;  its  base  ami  sides  are  formed  of  massive  blocks 
of  coarse,  [telibly  gritstone,  as  being  the  mo.st  infusi- 
ble of  all  conmmn  building-stones.  Upon  this  is 
erected  the  crucible,  a  four-sided  cavity  between  6 
and  7  feet  liigh,  slightly  enlaiging  upward,  so  as  to 
be  at  top  about  2^  feet  wide.  The  part  above,  called 
tiie  boshes,  is  in  the  shape  of  a  funnel  or  inverted 
cone,  about  S  feet  high  and  12  feet  wide  at  top.    On 


this  is  placed  the  great  cavity  of  the  furnace,  of  an 
irregular  conical  form,  about  30  feet  high,  and  grad- 
ually narrowing  so  as  to  be  only  about  3  feet  in  di- 
ameter at  the  top.  From  this  part  it  enlarges  into 
a  funnel-shaped  chimney, about  8  feet  high,  in  whi»di 
is  cut  a  large  s<[uare  ajierture,  through  which  the 
cliarge  is  thrown  from  time  to  time  into  the  fur- 
nace. About  two  feet  above  the  liearth  is  an  aperture 
through  which  the  blast-pipe  or  tuyere  is  introduced. 
Sometimes  there  are  two  opposite  tuyeres,  and  occa- 
sionally even  three. 

The  cliaracter  of  the  iron  is  affected  by  the  nature  of  the  fuel, 
and,  by  the  chnice  of  the  latter,  metal  may  he  rendered  more 
suitable  for  the  purpose  for  which  it  is  intended. 

Ttie  effect  in  the  smelting-furuace  is  due  to  the  high  temper- 
ature, and  this  is  produced  by  the  action  of  the  ox\gen  of  the 
atmosphere,  which  enters  at  the  tuyere-hole,  excites  intense 
heat  by  combiniitlon  with  the  carbonaceous  particles  of  the 
fuel,  the  other  constituents  of  the  air  passing  out,  in  company 
with  certain  ga.^es  evolved,  at  the  top  of  the  furnace. 

The  air  may  be  hot  or  cold,  but  is  driven  by  a  machine  of 
some  de.=cription.  A'arieties  of  the  original  forms  of  blowers 
nmy  I  e  found  under  bfUoivs,  but  the  larger  kinds  of  blast  appa- 
ratus are  as.'0ciated  under  the  caption  Blowers  (wlii(  h  ?cc).  Tn 
a  furnace  working  under  high  ])respure  and  delivering  ti,592 
cubic  feet  per  niinute  {estinated  at  afmos^pberic  pressure),  the 
weight  of  the  air  thrown  in  is  calculated  at  6'.  3.&04  pounds, 
while  the  charge  of  coke,  ore,  and  limestone  in  the  same  time 
amounts  to  74,648  pounds. 

'I  he  heat  is  developed,  as  has  been  said,  by  the  comVination 
of  the  oxygen  of  the  air  with  the  carbon  of  tin-  fuel ;  but  part 
of  thecarbon  is  requited  to  reduce  the  magnetic  oxiiie  to  the 
netallic  state,  and  some  carbon  is  also  requirtd  to  unite  wiih 
the  iron  to  form  cast-iron,  which  is  a  compound  of  iron  and 
carbon.  The  amount  of  air  required  will  thenlbre  be  the  quan- 
tity necej^sary  to  combine  with  the  remainder  of  the  carbon  of 
the  fuel,  after  deducting  the  amount  of  carbon  required  to  re- 
duce the  oxide,  and  to  unite  with  the  metal. 

The  charge,  placed  on  top  of  the  furnace,  descends  gradually, 
the  iron  be»on.ing  gradually  caibonized.  As  the  cailon  pene- 
trates the  tr.-igu  entsof  ore,  the  limestone  partswith  itscailonie 
acid,  wiiich  )ias?es  off  The  fuel  loses  son;e  of  its  combustible 
ingredients.  As  the  charge  comes  under  the  direct  action  of 
the  lilast.  the  reactions  are  more  energetic,  the  fuel  burns 
rapidly,  its  carbon  uniting  with  the  oxygen  and  with  the  metal, 
wliicli  bccones  melted,  while  the  liire  unites  with  the  earthy 
particles  to  form  a  fus-ible  slag  :  the  fused  matters  descend  from 
the  boshfs  into  the  crutiMe,  the  n^etal,  by  its  superior  gravity, 
t;iking  the  lower  position  on  the  hearth,  from  whence  it  isdra\i'n 
oflfrom  time  to  tine,  either  into  ladles  to  form  castings,  or  into 
furrows  n.ade  in  sand,  where  it  is  run  into  pigs. 

The  vitreous  fcoriae  or  xln^  floats  on  the  iron  and  overflows 
at  an  aperture.     See  Slag  ;  Bi,ast-furk.\ce. 

The  appearance  of  the  slag  indicates  the  conking  condition  of 
the  furnace.  I 'ere  the  skill  of  the  smelter  will  watch  the  healthy 
working  of  liis  furnace,  detect  the  signs  of  disorder,  and  deter- 
mine upon  the  appropriate  remedies. 

An  authority  gives  the  followitig  indications ;  If  the  color  of 
the  slag  he  pale  jellow,  the  sign  is  favorable.  Green  color  indi- 
cates oxide  of  iron  and  a  deficiency  of  lime.  Streaks  of  blue 
indicate  protoxide  of  iron,  and  show  a  deficiency  of  fuel  or  ex- 
cess of  blast. 

Dark-colored,  heavy  slag  shows  that  iron  is  goirg  to  waste, 
ond  suggests  that  the  iron  produced  will  be  deficient  in  carbon. 
It  indicates  either  a  difidency  of  fuel  or  a  too  rapid  working  of 
the  furnace,  so  that  the  iron  was  in;perfettly  caiboiiized  on 
arriving  witliin  the  action  of  the  blast. 

Great  economy  of  fuel,  with  a  generally  admitted  deterioration 
of  (|uality  of  the  metal,  is  elTccted  by  using  a  blast,  lieated  arti- 
ficially. The  heat  attained  varies  from  210'=  to  tOO'  Fah.  This 
was  invented  by  Neilson.     Sec  IIot-dl.ast. 

The  primitive  sneliing-furnace  by  which  the  "iron  is  taken 
out  of  the  earth  "  {Job  xvi)i.2),and  which  the  Hebrews  learned 
to  use  while  in  Kgvpt,  was  probably  like  tlic  ancient  Indian  fur- 
nace yet  used  in  A^ia,  and  thus  deFcribed  by  Dr.  Ure  :  — 

"The  furnace  or  bUwriTy  in  which  the  ore  is  smelted  is 
from  4  to  5  feet  high  ;  it  is  son  ewhat  jfiir-shaped.  being  about 
5  feet  wide  at  bottom  and  1  at  top.  It  is  built  entirely  of  clay. 
There  is  an  opening  in  front  about  a  foot  or  more  in  hight, 
which  is  filled  with  clay  at  the  con  mcnrement,  and  broken 
down  at  the  end  of  each  smelting  operation.  The  bellows  are 
usually  made  of  goat's  skin,  and  the  nozzles  are  inserted  into 
tubes  of  clay  which  pass  into  the  furnace. 

"  The  furnace  is  filled  with  charcoal,  and  a  lighted  coal  being 
introduced  before  the  nozzles,  the  mass  in  the  interior  is  ^oou 
kindled.  As  soon  as  this  is  accomplished,  a  small  [lortinn  of 
the  ore,  previously  moist^Ted  with  water  to  pnvent  it  from 
running  through  the  charcoal,  but  without  any  Hux  whatever, 
is  laid  on  toijof  the  coals, and  covered  with  charcoal  to  fill  up  the 
furnace.  In  this  manner  ore  and  fuel  are  supplied,  and  the  bel- 
lows urged  for  three  or  four  hours.  When  the  process  is  stopped, 
and  the  temporary  wall  in  front  broken  down,  the  bloom  is  re- 
moved with  a  pair  of  tongs  from  the  bottom  of  the  furnace." 
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It  .as  saiJ  of  .he  land  of  C--nj'J;,^r--T>houn,!;ve.t  ! 

,ta  time  of  the  J"'  g;;^' ■'"J  .'^•„"f  B  shfrn  (se,.  B.DSTEAB),  for 
making  the  ^'^^'^/^S^;;i^f^,^  time  imn,.n,orial, 

chai.K<  m    '« '•"'«  °f  i,'r'i,=  '  g„aZ  »»o,-a«,  spears,  shares 
?;tS:"oUJ:;r"-i;.ur.    'ti,e  time  of  Sau,,  sa,  about 

S^^;SSap,^;:«  ilfSS  i::;it^S:i^t  ana  wooaerf^i  poeo., 
the  Book  of  Job. 

The  iroii-sn.elting  furnaces  of  Africa  are  thus  de- 
scribed  by  Dr.  Livingston  :  — 

s.sj^r-^'nu^i  ^£---^--™ 

J^^cir'nTof  AMean"^o:s'  rr:.pr°nouncea  at   Birmingham 
nearly  equal  to  the  best  SweOish  iron 

nr  Earth  makes  a  similar  statement.  ,„„„. 

?hea     cle"  proJuced  by  the.^e  peoples  f^^  'lammer.s   ong 

SSria-sru^i^:^^"-;^^-:^^ 


A'o;  Smelliiig-Fiirnarr,  Hintlostan. 


coin-  from  place  to  place,  as  the  ahundanre  of  '"■^""'1  ™"^ 
mav  prompt  them.  The  charcoal  in  (he  fV''"r% *",'?„.  i^l 
feniled  ore  is  fed  in  altemafelv  ^vith  charcoal,  the  fuel  re.-t.ng 
oTthe  inclined  tray,  so  as  to  he  readily  raked  in.  As  the  metal 
s^ks  to  the  hotto'm.slag  runs  off  at  --  «y.rHno'^^^J^^ 
basin  which  is  occupied  by  a  viscid  mass  of  iron.  The  hlnners 
ar;  two  boxes  with  .skin  coyers.  which  are  alH-rnate ly  depressed 
bv  the  feet  and  rai-ed  bv  the  spring-poles.  Each  sku.  coyer  lvi.« 
a-bo^  in  th"e  middle,  which  is  stopped  '■> 'h^' '•"'-:  [Vdrafa 
of  the  person  is  thrown  upon  it,  and  13  left  open  by  withdrawal 
of  the  foot  as  the  cover  is  raised. 


•variously  modified  in  detail  "nd  increased  in  si.e,  'tjefo.simple 

trjftedwiimmen  e;  the'otlu'r.lhat  the  ,.lans  adopted  were 
i  wastrfulTaVn  has  since  been  found  profitable  to  work  the  cin- 

""rurlnette  Saxon  occupation  the  furnaces  were  still  in  blast, 

■'■■^?;l'!;:ye?:r«x;cr;ot;rpiish  .his  wi,h  woo^^and 

..oyeraTotiier  ccntu.ies  to  devise  n.eans  for  substituting  p.t-coal 

'"■in'Zrdgn  of  Klizaketh  blast-furnaces  were  of-ff-'™'/™ 
to  prrduVe  from  two  to  three  tons  of  p.g-.ron  per  day  »J  «h  «■« 
If  ^hTrToal  In  the  sn>all  works  the  ii on  was  made  i  aU.ible 
bcfoJ"be°rgwi"hdiawn  from  the  blast-furnace,  and  in  larger 
^t^:?rom;n:;S,^;^ar;^.S*.:Vfurnaccsh„yi,^gone 

?iS  ^  ^:;f  rii^r  r;^-:o,s' r  s^  :fpz 
;SSSnn;u"s-h^^ir^.e^»^op;^'^5 

lion  of  patents  to  14  years,  was  pa.sed  in  16.4.     Dudley  6  pell 
o^ow-laV^nJal  effect  of  advancing. iviWzation  -  iron  was 

an'd  aboVt  1tV»  coke  «- --"™'>„-«;„'''  ^^^'^^    .M'n'g 
Smeaton  erected  at  .be  Car™^^^^^^ ork      he  fir.^.  lai^e  ^_^_^_^.  S 

Ss;:s.j;;^:?b;';jhfjf^b,o,..v.,edr^^ 
?^r;:nnth^;^a^rf.-h  s:^';;S^--?-i,. 

As  a  means  of  estimating  l^^;  '•"■^"Vr™,';  ''.,V,';Mh a  t  'be 
blast,  some  facts  may  be  mentioned  Mushet  ■  J'^'  '  ,  ,  „,„ 
Clyde  Iron  Works,  before  the  introdncll..n  of  '''  '""  ."^,;'  "^ 
quantity  of  materials  necessary  for  the  produ.l.on  ol  one  ton 
of  pig  iron  was-  ^^^^ 

Talcinedore g' t„„a 

£'»'<«•■ ;;:  jion. 

I  Limestone ■ ^ 


In  1S.31,  when  the  system  was  coming  into  use,  the  blast  be- 
ing tvarrn, — 

^.  ,  .      .  2    tons 

Cacinedore ■ ^    tons 

i*"-; Aton. 

I  LuuestODtt ^ 
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1i  tnns 

li  toii.i 

i  tuu 


la  183U,  with  a  hot  blast,  — 

C.ilciucii  ore 

Colct' 

Lime  «toi)e    

the  aaviiij;  iji  fad  being  noarly  one  half. 

Ill  adaitiou  iniy  b.i  ineiitioiiej  the  l.iet  that  anthraeite  coal 
and  black  b  Ulj  ore  are  iiitractabat  uiuliT  the  cold  bl.uit,  but  tlie 
former  )'ie.d.<  an  intense  heat,  uud  t.ie  latter  a  rich  perceiita'-e 
ol  good  iron  with  the  hot  blast 

T.ic  Ualder  Worki.  in  1331,  demonstrated  the  necdlessness  of 
coking  when  the  hot  bla>t  is  emplon-d. 

Experiments  in  smelting  with  anthracite  coal  were  tried  at 
Mauch  Chunk  in  ISil,  in  France  in  l.S:i;,  and  in  Wales  suc- 
cessfully by  the  aid  of  Neilson'a  hot-bla-t  ovens  in  183?  The 
experiment  at  .Mauch  Chunk  was  re|>cated,  with  the  iiddition  of 
the  hot  bla<t,  in  183S-3,I,  and  succeeded  in  producing  about 
two  tons  per  day.  The  Pioneer  furuace  at  Pottsvillo  was  blown 
in  .)Hly,  1S3J. 

The  fir.  t  ironworks  in  America  were  establislied  near  James- 
town, Virginia,  in  IJIJ.  In  1 122,  however,  t  le  works  were  de- 
stroyeJ,  and  the  workmen,  with  their  fiini.ies.  massacred  by 
the  Indi  lus.  The  next  attempt  was  at  L\nn,  M  Lssachusetts, 
on  the  banks  of  the  .Saugus,  in  l.;48.  The  ore  u-ed  was  tao 
bog  ore,  still  plentiful  in  tnit  locility.  At  the-e  works  Joseph 
Jciiki,  a  native  of  llunniersmitli,  England,  in  liju2,  by  order  of 
the  Province  of  .\lassacliu<etts  !!ay,  coined  silver  8hilling.s,  six- 
pences, and  threepences  kno.vn  as  this  pine-tree  coinage,  Srom 
the  device  of  a  piue-tree  on  one  side. 

Kui'lv  in  tlie  t'\ 


jhti-cTitli  ciMitiiiy,  a  smelting-fiu'- 
nau',  was  eruoted  in  Virginia  liy  Sir  A'e.xainkn-  Spntts- 
woo.l,  KDveraor  of  Virginia,  wlio  lived  at.  tlie  Temple 
Farm,  neat-  Yoiktoun,  \'a.  He  had  been  wonnded 
at  Blenheim,  where  lie  served  with  lMarlborou::;li. 
He  wa.s  the  lir.st  to  ciuss  the  Ulue  liidge  and  .see  the 
Siieiiandoali  Valley.  He  was  appointed  eommaiKhn- 
of  the  e.xpedition  to  Carth.agena,  Lmt  died  at  Annap- 
oli.s,  Md.,  June,  1740,  as  tlie  troops  were  about  to 
euibai-k.  He  was  buried  in  the  mausoleum  from 
which  tlie  Temjile  Farm  derived  its  name.  In  this 
e.\pedilioii  the  elder  lirotlief  of  George  Wa.slungton 
served,  and  on  his  return  named  his  estate  on^the 
Potomac  "Mount  Vernon,"  after  tlie  English  ad- 
miral. 

The  blast-furnace  for  reducing  iron  from  its  ores 
is  shown  at  Fig.  S221,  A. 

It  consists  of  an  interior  lining  of  lire-bricks  a  a,  formin'^  a 
douhly  conicil  c. umber,  surroundel  by  a  picking  of  broken 
scoriie  or  refractory  sand,  and  inc  ised  within  a  construction  of 
masonry  4  4,  from  the  up,jer  pirt  of  w.iich  the  chirge  of  fuel 
and  ore  is  delivered  through  a  suitable  opening  into  the  fur- 
naie. 

The  portion  from  c  to  ,/  is  term3l  the  shafl :  il  to  e,  the  bos/i- 
es  ,■  tae  widest  part  being  lue  bcli/  or  upper  part  of  the  boshes  ; 
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the  narrow  part  r  the  throat,  he'nw  which  is  the  crucible  or 
hearth  s.  which  receives  the  molten  metal  ;  the  lower  part  of 
this  is  prolonged  toward  the  front,  forming  the  brea.st-pm 
which  is  closed  by  the  dam-stone  /i,  between  which  and  the  side 


of  the  furnace  wall  is  a  slit,  called  the  tap-hole,  closed  by  fire- 
clay, which  is  removed  to  withdraw  the  molten  metal.'  The 
dam-stone  is  protected  liy  an  inm  plate.  The  top  ol  the  open 
side  of  toe  hejirth  is  formed  by  a  large  slab  of  stone,  teriiied  the 
li/mp,  supported  by  a  n.a.ssive  piece  of  iron,  termed  the  lijmi,- 
inm  I  is  one  of  tne  tuyeres,  usually  two  in  number,  thrl.U'-'h 
wnich  coiiipre.<.-ed  .air  is  forced,  to  assist  cumbustiou  and  pro- 
more  fusion  ol  the  uietal 

The  furnace  is  charged  first  with  fuel,  and  n-s  this  hums 
down  alternate  layers  of  fuel  and  of  mixed  ore  and  limestone  or 
other  Hux,  according  to  tue  nature  of  the  ore  tuip;o\ed  are 
adiled  I  CI.  ' 

Tne  iron  collects  on  the  hearth,  while  the  slag  produced  bv 
the  combination  of  the  Itux  Willi  the  foreign  matters  in  the 
ore  Hoats  on  top  and  is  drawn  olf  over  the  dam-stone.  As  the 
hearth  becomes  tilled  with  metal,  usually  about  twice  in  2-t 
hours,  the  tap-hole  is  opened  and  the  uicbil  allowed  to  How 

The  interior  of  the  furnace  may  be  divided  into  five  zones  ■ 
the  first  halting  zone  a  b  (Fig.  S221.  C).  the  reduction  zone 
4c;  the  carburation  zone  c  d  :  the  melting  zone  d  e  :  the  com- 
I  bustion  zone  ef.     In  the  first,  the  materials  become  thoroughly 
J  dried  and  are  brought  to  a  low  red  heat ;  in  the  second,  the  ore 
,  is  reduced  to  a  protoxide,  and  finally  to  u.etallic  iron,  by  the 
various  gases,  carbonic  oxide,  carbureted  hydrogen,  and  hydro- 
cyanic-acid gas  or  vapors  of  cyanide  of  potii.ssiuui ;  in  a  certaia 
part  of  this  zone  the  iron  is  pesent  in  a  malleable  state.     In  the 
carburation  zone  the  metal  becon:es  con.bined  with  carbon,  pro- 
ducing a  stce.y  and  caky  iron,  which,  on  falling  into  the  lower 
or  melting  zone  d  r,  heroines  fully  charged  with  carbon,  by 
which  it  is  brought  into  the  condition  of  pig-iron. 

The  tigures  indicate  the  temperatures  at  the  respective  parts 
of  the  furnace. 

Battgenbach's  blast-furnace  is  so  arranged  that  the  base  is 
independent  of  the 
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stack,  which 
mere  shell  of  fire- 
bricks, about  equal 
in  thickness  to  the 
lining  of  the  ordi- 
nary blast  furnace. 
The  base  is  formed 
either  of  brickwork 
with  open  arches {^) 
or  of  I'ast-iron  stand- 
ards (B).  lu  the 
first  case  the  shatt 
rests  on  a  crown-ring 
above  the  tops  of 
the  arches,  and  in 
the  latter  upon  a 
cast-iron  rin"-plate 
supported  by  the 
standards.  The 
boshes  join  the  stack 
just  above  the  base- 
ring,  and  both  are 
hooped  at  intervals ; 
they  and  the  tuyeres 
are  protected  by  wa- 
ter-boxes. The  gases 
are  led  olT  by  a  cen- 
tral  tube,  and 
through  lateral 
openings,  which 
communicate  with 
the  hollow  columns, 
which  serve  as  down- 
takes,  and  also  sup 
port  the  gallery. 

Fig.  5223  is  a 
vertical  section 
of  the  smelting, 
furnace  com- 
monly used  in 
the  Pacific 
States. 

Four  cast-iron 
columns,  from  8 
to  ]  1  feet  high, 
sujiport  a  square 
cast-iron  plate  d 
with  a  circular 
bole  about  4  feet  in  diameter.  On  this  phite  is  built 
the  stacl;  I)  of  the  funiiice,  with  an  opening  c  through 
which  the  furn.ace  is  charged.  Under  the  p'.-ite  and 
inside  the  columns  is  built  the  cylimlrical  shaft  of 
the  furnace,  filling  the  space  fron'i  the  plate  to  the 
ground,  d  is  a  tuyere,  and  c  the  stirring  and  dis- 
charging hole. 
The  smcltinK  furnace  of  Shropshire,  England,  is  a  stone  and 
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brick  Btructure  of  a  truncated  | 
conical  form,  55  feet  hi;^h,  und 
3i  wide  lit  bottom.  Its  cost, 
tliere,  is  about  £  1  ,S00 ;  and  it  re- 
quires in  its  construction  1(>1),()0M 
bricks,  3,aU0  flre-bricks,  and  825 
bosb-bcicks.  Its  production  is 
about  00  tons  of  iron  per  week. 
Tlie  furnaces  are  built  larserand 
smaller  than  tlie  sixe  uientioned 
InclUiling  the  coal  of  calcination, 
it  is  cstiuiated  that  3i  tons  of  coal 
are  required  to  obtain  a  ton  of 
cast-iron.  The  proportions  of 
the  materials  dumped  into  the 
furnace  are  Hi  tons  of  coke,  ItJ 
of  roasted  ore,  0}  tons  of  lime- 
stone, every  24  hours, producing 
7  tons  of  pig-iroQ  every  12  hours 
Advantage  is  t;iken  of  a  sidc-hiU 
to  make  a  convenient  access  for 
charging  and  delivering. 

In  the  illustration,  a  repre- 
sents the  regulating-cylinder,  8 
feet  in  diameter  and  bigitt ;  '), 
the  Hoating  piston,  loaded  with 
weights,  proportionate  to  the 
power  of  the  machine  ;  c,  a  valve  2U  inches  long,!!  inches  wide 
bv  which  the  air  is  passed  from  the  pumping-cyhnder  into  the 
rc-ulator  ;  •/,  the  a|!erture  at  which  the  bUyit  rs  forced  into  the 
pipe  leadiAg  o  the  luyere.  The  pipe  is  13  inches  in  diameter; 
the  wider  this  can  be  made,  the  less  is  the  fnetion  and  the  more 
powerful  the  bl.ust ;  e  is  the  blowing  or  pumping  cylinder,  J  tcet 
hi"h  and  6  feet  in  diameter,  the  piston  within  u  having  a  stroke 
if  from  5  to  7  feet;  /",  the  blowing  piston,  with  is  va  ve  or 
valves  of  wl-.ich  there  are  somelunes  several  distributed  o^e^ 
the  surface  of  the  piston,  the  area  of  each  being  proportioned 
to  the  number;  s  is  a  pier  of  stone  or  masonry  suppor.ing  t,,e 
regulating-cylinder,  to  which  is  attJiched  the  flange  and  blo»- 
""-cvlinder ;  A  is  the  safety-valve  or  coc-k,  by  the  simple  tnrn- 
in°  of  which  the  blast  may  be  admitted  to  or  shut  olt  Iron;  the 
furnace,  passing  to  a  collateral  tube  on  the  oppo.ite  side:  .,  the 
tuyere,  by  which  the  blast  enters  the  furnace  ;  the  end  of  the 
taper  pipe  which  approaches  the  tuyere  receives  small  pipes  of 
various  diameters,  from  2  to  3  inches  called  nos^-P'P"  ■  '»'';;« 
are  applied  at  pleasure,  as  the  strength  and  velocity  ol  the  blast 
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Sfiuare  ;  this  and  the  bosh-stones  are  always  made  from  a  coarse 
gritted  freestone,  whose  Iracture  |iresents  large  loundcd  grains 
of  Muart?,.  connected  liy  a  cement  le-ss  pure        ,      ,    „    „, 

The  de.-criiition  by  an  iroii-masti-r.  as  given  by  J  R.  Cliapm, 
gives  a  sensible  idea  of  the  pioccss    — 

"  You  must  know  that  there  are  about  140  tons  of  material 
in  the  furniicc,  in  the  proportion  ofliU  to  75  tons  of  ore.  CO  tons 
of  coal  and  15  to  20  tons  of  limestone,  li  d  ilUo  the  furnnce  at 
the  opening  above  The  furnace  is  40  lect  Fquare  at  bottom, 
and  41)  feet  high,  with  a  hollow  space  or  "  llask  -  in  tUc- renter, 
lined  with  fire-brick,  and  about  14  feet  in  diameter  The  ma. 
teiial  dumped  into  the  fnrnaie  litcon;cs  n^cllcd.  and  the  iron, 
bein.'  the  heaviest,  sinks  to  the  bottom,  while  the  flux,  like  oil 
upon  water,  tloats  upon  the  surf  ice,  and,  having  an  aftiiilty  for 
tlie  dross  of  the  coal  and  iron,  it  grasps  and  holds  it  separately 
from  the  metal,  until  it  is  drawn  off  in  what  is  called  ^lag.  I  his 
is  done  once  every  hour.  The  gases  evolved  pass  out  at  the 
chiumey.  The  trouble  is,  the  iron  also  has  an  affinity  tor  the 
dross,  and  does,  and  will,  retain  some  of  it,  uot«ithstanding  all 

"''"  The  floor  of  the  building  is  of  fine  sand,  divided  into  two 
parts  by  a  track,  on  either  fide  of  which  gutters,  or  riai)i«s,nr« 
formed  leading  from  the  mouth  of  the  furnace.  At  cquiil  dis- 
tances are  8  br.inch  goiters,  or  sow^.  as  they  are  techni.aly 
called,  which  condiu  t  the  molten  ore  to  feed  the  j„?^\n  the 
berl  All  these  are  nicely  forn.cd  by  i  uch  Fet  of  hands  after  the 
previous  cast  has  been  cooled  and  removed."     See  I3l.AST-ruB- 

^""  You  see,  there  are  26  7"2'  i"  «■  ''"'•  «'"'  *  '"'?■'  '"  "\*  '""'  ■' 
that  is,  thev  break  the  sow  into  4  pietes,  each  the  size  ct  a  ;.i?. 
There  are  lii  bcds.and  confcquentlj  there  are  480  pigs,  or  iil  out 
11  tons  ill  each  cast.  At  each  of  the  branch  gutters,  or  s,m-s  a 
man  is  stationed  with  a  spade,  with  wlii.h  he  prevents  the 
metal  Bowing  into  his  bed  until  the  bed  below  him  is  filled, 
when  he  suddenly  transplares  it.  and,  cutlirg  olt  the  flow  down- 
ward, turns  it  into  his  own  led.  The  next  man  does  the  same 
in  successi<m,  and  when  all  the  beds  on  one  side  of  the  tr.ack 
arc  filled  the  How  is  turned  in  the  sair.e  n  anner  into  the  other 
r,/n.i.r,  and  the  process  is  rep.  aled  until  all  are  filled,  when  the 
opening  in  the  Ha^k  is  closed  by  d.-.y  prepared  for  that  purp.  se. 
Newsimnliesof  coal,  ore,  and  limestone  are  dumped  in  aboie, 
and  the  operation  of  smelting  goes  on  for  the  next  12  hours. 

The  iiig-iion  is  used  cither  for  casting,  or  for  conversion  mto 
wrought-iron  by  puddling,  etc.     S^■e^'ASTl^G;  I'UDrui'O. 

Iloweirsfurna.efor  making  malleable  iron  direc  from  the 
ore  with  stone  coal,  patented  in  the  United  Stites  about  1.^31, 
was  thus  desclibedbv  the  inventor:  "This  furmirc  .ombines 
within  itself  the  advantagis  of  a  close  furnace  and  an  open  hre. 
In  the  upper  or  clo-e  poi  tion,  being  all  that  above  the  he.  rth, 
with  anthracite  .oal,  excited  by  a  proper  bast,  a  fl'-P"  c  of  heat 
is  generated  much  greater  than  ran  po.s.sibly  be  <'''.'™<^^,'^'J|,'«. 
ordinary  fire  with  chaico:il  ; 


while  the  lower  portion,  o|'cning 
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may  require,  k.  the  bottom  of  the  hearth  ,2  feet  square  ;(,  the 
top  of  the  hearth,  2  feet  6  inches  square  :  k  t.  the  hrght  of  the 
Wth,  6  feet  6  inches;  Ms  also  at  the  bottom  of  the  boshes, 
and  where  thev  terminate  is  of  the  same  size  as  the  top  of  tlie 
hearth  only  the  former  is  round  and  the  latter  square.  >n,  the 
ton  of  the  boshes,  12  feet  diiimeter  and  8  feet  perpendicular 
hi.'ht.  Ji,  the  top  of  the  furn.ace,  at  which  the  materials  are 
charged,  commonly  3  feet  diameter:  m  n,  the  i"'"""'  "'.",'>: 
of  the  fnrnace  from  the  top  of  the  boshes  upward,  31)  »■""""' 
n  k  total  bight  of  the  internal  parts  of  the  fnrn.ace,  44*  l«t. 
o  o,  the  lining  ;  this  is  done  in  the  nicest  "f""?"'.  "■'";.  V™' 
bricks  made  on  purpose,  13  inches  long  and  3  ini^hes  "i,  ^, 
p  p.  a  vaeancv  round  the  outside  of  the  first  lining.  3  'nches 
broad,  .and  filled  with  coal-dust ;  this  space  is  .allowed  lor  the 
expansion  which  might  take  place  in  consequence  of  '«  /;"f''- 
ing  of  the  materials  by  heat  when  descending  to  the  bottom  of 
the  furnace.  7  7,  the  second  lining,  similar  to  the  lirst.  r 
ca.st-iron  lintel  on 'ivhich  the  bottom  of  the  ''!-^''.",f,''P;:'';;*^ 
r  <  the  rise  of  the  arch  ;  the  arch  on  the  outside  is  14  feet 'iigh 
-vnd  18  feet  wide,    v  v  are  the  extremes  of  the  hearth,  10  feet 


into  the  hearth  and  permitting  the  f.ee  action  of  the  blast  upon 
the  burthen,  performs  all  the  offices  ol  the  o\wu  or  forge  file. 
The  ore,  descending  to  the  region  of  the  tuveres  hccoines  per- 
fectlv  fu-ed  and  passing  below  the  influence  ot  the  1  last, a  part 
!s  driven  out  at  the  open  front  The  burthen  in  the  lurnace 
being  temporaril.v  supported  by  bars,  the  masses  arc'  gatlieied 
into  a  to,.,,,  which  is  removed  by  tongs  and  taken  to  the  forge- 
hammer." 

Smetz-glass.  Tliis  is  fornipd  by  fusins  leiiptlis 
of  colored  glasb  into  eacli  otlifi-.iii  liiyeis  citlu-r  Icvi-l 
Of  contoitcd,  so  tlie  section  shall  resemble  canieh.in, 

afrate,  onv.v,  etc.  „,        ,.  , 

Smid'dum-tails.     (Miniiu;.)    The  slimy  mud 

deposited  in  oie-washing. 

Smift.     (Mhiinti.)     A  match   of  paper  satuiated 

with  niter  or  other  combustible  substance,  for  igiiit- 

in"  a  charoe  of  powder.     A  fuse. 
I      Paiier  iiibbed  over  with  oun).ow.ler  and  grease  is 

al.siO  used  bv  miners.     See  SLUW-MAfciI.  _ 

Smit'ing-liue.     {Naulical.)     A  rope  by  vliieli  a 
'  yarn-stoi.pered  sail  is  loosened  without  .sending  the 

men  aloft.  .,.,,.        ,  .  , 

Smock-mill.     A  form  of  windmiU  in  which  a 
cap  rotates  on  a  vertical  axis  to  present  the  sails  to- 
ward the  wiiul.     The  term  is  u.sed  in  eontradistinc- 
I  tion  to  posl-.n-Ul,  in  which  the  whole  mill  rotates  lor 
a  similar  pnipnse.  .„,  ,     , 

Smoke-arch.     (Slcam-mgmc.)    The  smoke-bo.x 
of  a  loruiijotive. 
i      Smoke-ball.     (Ordnnncc.)     A  paper  shell  (lUcd 
witli  a  c<iiii)>osition  which,  when  isiiiied.  emits  vol- 
umes of  smoke.    It  is  thrown  into  niilitniy  mines  to 
i  sutibeate  working  )iartie.s,  or  into  forts  to  cover  an 
i  advance.      It  has  also  been  u.sed  its  a  signal. 

Smoke-bell.    A  glass  bell  suspeuded  over  a 
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gas-light,  to  intA*r(!ept  tlio  smoke  and  pivviint  its 
bliiL-kfiiinj;  tliL'  ri-iliiig  iininediutfly  owv  tiic  jt-t. 

Smoke-black.  LamiilihiL-lc  olitaiiu'd  by  lU^posit 
of  siii-ikf  iiviiii  iMiiiiiiig  iv.siiious  material. 

Smoks-board.  A  lioanl  iilaucl  against  a  fire- 
j>l;ii.-  lo  k  .i-p  -Mii't.it*  tVoiii  i.sbuiiig  into  a  room. 

Smoke-box.  {Sccc-m.)  a.  A  fliamlH-r  in  which 
tlu»  smoke  ami  IhmIl-iI  gases  of  tlie  lines  are  collected, 
and  iVoiii  wliicli  tliey  [>ass  to  liie  cliimiiey,  i'linnel, 
or  stack.  Some  forms  uf  leverting-tlue  boilcia  liave 
jaioke-boxcs  at  each  end. 

b.  In  locomotives,  the  end  of  the  boiler  on  which 
the  cldmiiey  is  placed,  it  receives  the  draft  from 
tlie  tubes.  Locomotives  witli  iaside  cijUudcrs  have 
tiiem  phuM'd  in  this  lio\,  which  keeps  them  and  the 
eti-am-pipes  at  a  hi.;li  temperature. 

Smoke-con-dens'er.  An  apparatus  for  pre- 
ci;iiuitiiig  the  soot  and  smoke  emanating  from  fur- 
iiaees  undcrgioiiiid  or  in  otiier  conhned  situations. 
The  chinnu-y  of  tlie  furnace  is  led  into  the  upfier 
part  of  the   precipitator  a,  where  it  encounters  a 
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Smoke-  Condenser. 

strenni  of  water  delivered  by  a  pump  into  the  head 
of  tlie  apparatus  and  falling  through  a  perforated 
diaphragm  A,  termed  the  sf mm  or  ."itrum.  The  shower 
of  water  falls  successively  through  a  series  of  cups  c 
and  saucers  d,  ami  after  having  eliminated  the  fine 
solid  partieh's  from  th(?  smoke,  is  discharged  through 
a  pi|ie  at  tlie  bottom.  Where  the  water  supply  is 
laiirc  the  cup'^  and  sunrers  mav  h>'  dispensed  with. 

Smoke-con-sum'ing  Fur'nace.  Smoke  has 
hren  tlelini-d  as  the  visible  elUuvium  or  sensible  ox- 
lialation  nf  anything  burning.  So  far  as  our  snbjeet 
is  Cfmeerned,  it  may  be  eonsiilered  as  partieles  of 
finely  divided  earl>ou  or  pellicles  of  rarbon  contnin- 
ing  iullannnabh'  gas.  The  object  of  tin'  deviees  to 
be  eited  is  to  so  apply  the  fuel  that  the  escaping 
combustible  matters  shall  hz  exposed  to  incandescent 


fuel  and  a  due  supply  of  vital  air,  which  conjunction 
of  agents  wid  eonsume  the  eombustiblc  gases  and  the 
partieles  of  carbon  suspended  therein. 

In  1S19,  the  Hritish  House  of  romnions  appointed  a  commis- 
sion to '•  I'lKiuiru  how  lar  it  niij^iit  be  pi\u  tic.iljlo  to  conqiel 
pi:r.>otis  using  ste.tui-i.*u;j:ine.->  ami  furnaces  to  ci'cct  tlieui  in  a 
manner  less  prejudici.il  to  public  licilth  anj  comfort,  and  re- 
port tlieir  observations  thereupon  to  this  House  ■' 

A  Iar{;e  number  of  practical  aud  Ptieiitific  men  were  exnm- 
ined,  and,  the  connnis---ion  bceoming  satistiid  that  "  the  reduc- 
tion ofsnuike  from  furnaces  mitrht  be  practically  r.ccompU.-lieil," 
a  bill  wa.s  brouj^ht  forward  and  past^ed  wliiih  made  tin*  avoid- 
able prudui'tion  of  smoke  from  furuace-chinuieis  an  indictable 
and  finable  ollense. 

(Complaints  apiinst  tlic  snioUe  nuisance  are  of  ver}-  old  date. 

(jieat  prejudice  \V!is  felt  in  former  timc' in  Kitgland  aj^ainst 
the  burning;  of  coal,  known  then  !is  sea-coal,  beiau.-^e  it  was 
brouf^ht  from  the  Tytw  to  the  Thames  by  sea  It  was  supposed 
to  be  injurious  to  trade,  health,  tlie  complexion,  and  a  whole 
CJitalogue  of  evils  wsus  feared  from  its  use.  In  130(J,  the  king 
of  Kiigiand  issued  a  proclamation  against  its  uFe,aud  a  connnis- 
sion  was  issued  lor  tlie  purpose  of  astertaininf;  who  burned  sea- 
coal  v\ithin  the  city  aud  its  neighborhood,  and  to  punish  tliem 
by  fine  for  the  first  offense  and  by  the  demolition  of  their  fur- 
naces if  they  per.-isted;  buteven  these  severe  proceedings  tailed 
to  put  down  tlie  nuisance.  A  law  was  therefore  p;ussed,  making 
the  burning  of  sea-coal  within  the  city  a  capital  olfcnse,  and 
permitting  its  use  only  in  the  forges  in  the  mighborhood.  In 
the  reign  of  the  first  Edward  a  man  was  tried,  convicted,  and 
executed  for  burning  sea  coal  in  London. 

"  Much  has  been  written  on  this  branch  of  the  subject  [con- 
suming smoke].  The  principles  concerned  are  extremely  sim- 
ple ami  easily  applied. 

"  The  volume  of  air  supplied  must  be  neither  greatly  in  excess 
nor  greatly  deficient  of  that  necessary  for  perfect  coml>u^tion. 
If  it  be  seriously  deficient,  the  fuel,  if  bituminous, is  partly  only 
distilled  or  sublimed  into  black  smoke  and  tarry  soot,  the  ad- 
lierence  of  which  to  the  boiler  surfaces  becomes  a  cause  of  far- 
thf'r  loss  of  I'llect, 

"  If  tlic  fuel  be  carbonaceous  only,  as  coke,  anthracite,  etc  , 
its  gases  are  only  oxidized  to  the  state  of  carbonic  oxide  in 
part:  and  if  the  fuel  be  wood  or  peat,  the  hist  result  occurs  with 
the  distillation  of  various  tarry  and  acid  products  (pyroligueous 
acid),  highly  destructive  to  iron  boilers. 

"  If  the  volume  of  air  be  greatly  in  excess,  the  heat  of  the 
furruice  is  reduced,  and  may  be  so  to  an  extent  tn  canine  even 
imperfect  combustion,  and  a  great  volume  (or  weight)  of  air  is 
uselessly  lieatcd  and  discliarged  by  the  chimney. 

"  Non-bituminous  fuel  is  more  easily  burned  perfectly  than 
bituminous ;  with  either,  hut  especially  with  the  latter  if  com- 
bustion is  to  be  practically  perfect,  there  nmst  he  n  suflidcnt 
draft  to  carry  the  air-current  steadily  through  the  fuel.  The 
layer  of  this  upon  the  dead-plate  and  grate  should  never  exceed 
10  to  If)  inches,  and  is  best  not  to  reach  fior  7  ;  but  thin  firing  re- 
quires very  careful  stoking,  or  bare  patches  of  prate  are  exposed, 
occasioning  much  loss.  ^Vith  coke  or  anthracite,  aud  especially 
with  a  lilast,  a  much  greater  depth  of  fuel  may  be  pmcticable. 

"  The  air  is  best  admitted  partly  beneath  and  through  the 
fuel,  and  partly  in  atljustHble  volumes,  at  or  just  behind  the 
bridge,  where  it  should  be  so  arranged  that  the  air  and  com- 
bustible gases  shall  mingle  as  completely  as  possible.  Thi-  is 
the  plan  so  much  and  so  justly  insi^^ted  on  by  Mr-  C.  W.  Wil- 
liams, Mr.  Prideaux,  and  several  others.  '1  he  air  adn  iticd 
shonbl  be  heated  ;  and  this  is  best  of  all  done  by  the  use  of  Mr. 
C  Siemens"  regenerator,  applied  to  the  fines  of  the  boiler  be- 
tween the  latter  and  the  chimney-stack.  It  the  nir  be  cold  the 
combustible  g;u;es  are  chilled  more  or  leFs.and  below  a  red  heat 
these  cannot  burn  perfect  1\  or  without  the  production  of  smoke. 
The  area  of  air  aperture  a't  tlie  biiilge  is  fixed  by  Mr.  Uilliams 
at  1  square  foot  for  every  3(J  square  feet  of  grate,  when  the  lat- 
ter burns  £5  pounds  of  coal  per  foot  per  hour,  ami  in  like  pro- 
portion for  lai'ger  consumption.  The  maximum  of  economy 
will,  in  perhaps  a'l  boilers,  be  elTected  by  the  regenerative  prin- 
ciple ;  and  in  this  case  the  air  passed  into  the  Hues  above  the 
fuel  or  at  the  bridge  may  be  admitted  at  even  800°  or  900°  Fah. 

"  When  the  proportioning  and  arrangements  of  the  furnnce- 

grate  and  draft  are  such  as  to  insure  the  conditions  for  coui- 

pleto  combustion,  the  next  great  point  to  be  jittended  to  is,  that 

the  rate  of  passage  through  the  Hues,  or  past  the  heat  receptive 

;  surfaces  of  the  boiler,  must  be  such  thnt  the  combustion  of 

gases  shall  have  been  perfected  before  they  have  been  robbed 

of  so  much  heat  hv  the  boiler  as  to  fall  in  temperature  below 

;  that  few  complete  nxidafion  :  if  not,  smoke,  soot,  or  tiirry  prod- 

j  net-*  may  be  still  fnrnu-d  in  the  remoter  ends  of  the  fines. 

"  Where  the  re-xenentive  system  cannot  be  applied  to  the  nir- 
I  supply,  -Mr.   Fairhairn's  double  furnace  cylinclrirnl  boiler,  for 
alternate  firing,  is  the  next  bi-st  arrangement.     It  is  one  that 
practically  works  well  with  the  ordinary  amount  of  stokt-r's  at- 
tention, which  alone  can  be  reckoned  on.''  —  Ar^'Strong. 

One  principal  difficulty  has  arisen  from  the  usual  practice  of 
placing  the  coals  on  top  of  the  incandescent  fuel,  so  that  as  the 
smoke?  is  evolved  it  h.is  free  )iassagp  to  escape  by  nieiins  of  the 
chimney.  This  is  the  simplest  way  of  leeiling  a  fire,  but  is 
evidently  wasteful. unless  secondary  means  be  employed  to  con- 
sume the  matters  thus  escaping. 


SMOKE-CONSUMING  FUKNACE. 


2225 


SMOKE-CONSUMING  FURNACE. 


To  obviate  this,  and  cause  the  smoke  to  pass  over  a  mass  of 
burning  fuel,  various  contrivances  Jiave  been  invented  for  in- 
troduciog  the  fresh  fuel  beneath  tbat  which  is  already  burning : 
among  these  may  be  mentioned  Cutler's;  and  Dr.  Arnott's, 
which  is  an  improvement  upon  it.  Tbese  and  otliers  are  adapted 
for  opeo  grates.  See  Grate,  Smoke- consuming  ;  Base-burning 
Stove. 

Watt,  in  his  specification  of  1785,  claims  "  constructing  fur- 
naces so  that  the  smoke  or  flame  of  the  fresh  fuel  is  cau.«ed  to 
pass,  together  with  a  current  of  fresh  air,  through,  over,  or 
among  fuel  which  has  already  ceased  to  smoke,  or  which  has 
already  been  converted  into  charcoal,  coke,  or  cinders,  and 
which  is  intensely  hot ''  Severn!  ways  of  effecting  this  are  de- 
scribed by  him.  The  introduction  of  fresh  air,  to  consume  the 
carbonaceous  particles  which  have  escaped  the  action  of  the  air 
originally  admitted  to  the  furnace,  is  a  very  important  element 
in  producing  a  successful  result,  and  appears  to  have  been 
original  with  Watt.  It  has  been  introduced  into  most,  if  not 
all,  subsequent  devices  of  value. 

Among  the  plans  suggested  and  practiced  for  securing  the 
perfect  combustion  of  the  fuel  and  its  resulting  valuable  gases, 
may  be  cited  :  — 

1.   Introducing  the  fuel  into  the  fire  in  such  man- 
ner tliat  tht?  smoke  and  gases  evolved  pass  through 
a  bed  of  red-hot  niattt* r. 
To  this  class  belong :  — 

a.  The  Achunor  or  constant  furnace  of  the  alchemists,  used 

for     keeping    up    a 
Fig.  5226.  constant     heat     for 

many  consecutive 
days,  in  their  patient 
and  laborious  at- 
tempts to  transmute 
ba-'^e  nietils  into 
gi»ld,  or  produce  the 
elixir  of  life-  Along- 
side tlie  fireplace 
wjis  a  hollow  con- 
tjiining  charcoal, 
and  closed  above  by 
a  tight  lid.  As  the 
fire  consumed  the 
fuel,  the  charcoal 
descended  and  re- 
Detasme's  S/7io/ce- Consuming  Furnace,    plenished  it. 

h.  Delasme's  base- 
burning  furnace,  exhibited  by  him  at  St.  Germain's,  in  ItjSo. 
It  was  in  the  form  of  an  inverted  siphon  :  the  shorter  leg  c  con- 
tained a  grate  o,  and  served  as  the  tire-chamber,  the  longer  leg 
i  constituting  the  chimney  ;  the  smoke  was  thus  caused  to  pa.^a 
through  the  incandescent  fuel,  and  more  or  less  perfectly  burned. 
The  fire  was  kindled  at  the  top,  and  the  chinmey  i  was  heated 
by  a  lamp  to  originate  the  draft. 

c.  Watt's  base-burning  furnace,  in  which  a  body  of  coal  is 
supplied    in   a   hopper, 


Fig.  5227 


till 
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coal  gradually  lall- 

into  the  fire  as  the 

substiiuce  of  the  lower 

lajer  is  consumed.    The 

coal-chamber    may     be 

covered    in   by  a  tight 

'XT    I'^^l'  ^o  ^■^  to  prevent  the 

draft  of  hot  air  through 

it;  or  the  inlet  draft  of 

air    may   be   conducted 

through  it.    The  former 

is  perhaps  the  preferable 

mode,    and     the    coal 

Furnace.  should    be    discharged 

through    a    throat    of 

such  capacity  as,  on  the  one  hand,  not  to  choke,  and  on  the 

other,  not  to  encourage,  the  access  of  fire  to  the  contents  of  the 

supply-chamber. 

In  its  character  as  a  smoke-consuming  furnace,  it  will  be 
noticed  that  the  fresh  coal  is  constantly  in  contiiet  with  the  in- 
candescent fuel,  and  that  all  the  gjises  evolved  by  the  combus- 
tion are  obliged  to  pass  through  a  body  of  hot  coals,  whereby 
the  hydrogen  and  carbon  which  constitute  the  valuable  portion 
of  the  smoke  are  consumed. 

This  feature  is  to  be  found  in  some  stoves  in  which  a  body  of 
coal  is  brought  into  contact  with  the  fuel  in  such  a  manner  that 
the  volatile  products  of  the  fresh  coal  are  compelled  to  pass 
through  the  incandescent  mass  of  fuel. 

d.  Stoves  of  the  base-burner  class,  in  which  the  fuel  is  intro- 
duced beneath  the  fire.    See  Stove,  Base-burnkr  ;  Magazine. 

e.  A  furnace  in  which  the  escaping  smoke  from  one  fire  is 
burnt  at  a  second  fire  ;  also  found  in  Watt's  patent,  1785. 

This  is  thus  described  in  the  words  of  the  inventor:  "I 
place  the  fresh  fuel  on  a  grate  as  usual,  as  at  n,  and  beyond 
that  grate,  at  or  near  the  place  where  the  flame  passes  into  the 
flues  or  chimneys,  I  place  another  small  grate  b,  on  which  I 
maintain  a  fire  of  charcoal,  coke,  or  coals,  which  have  been  pre- 
viously burned,  until  they  have  ceased  to  snmke,  which,  by 
giving  intense  heat  and  admitting  some  fresh  air,  consumes  the 
smoke  of  the  former  fire.'^ 
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A  modification  of  the  Watt  furnace,  Fig.  522S. 

by  a  Mr.  Thompson,  patent  ITUlJ,  had 
an  extension    of    the   grate    bars   and  TKi**^''^ 

arched  bridge,  about  5  the  distiince  from 'p'  T 

the  front  end.     Beneath  this  bridge  the 
volatile  products  of  the  first  part  of  the  / 

furnace  were  carried,  and  detlected  upon     (     / 
am;issof  incandescent  fuel,  which  occu-    h^^-      ^.-^^-^  .■'  ~ 
pied  the  rear  portion  of  the  furnace,    ^   Wjrp  ■,     - 
where  they  were  met  by  a  current  of  ;      i^' -i_^__      r— 
air  admitted  back  of  the  bridge.     This  :  \  _ 

backward    portion  was    kept   supplied  j  ,  \ 

with  red-hot  coals  from  the  former  fire,   i-  ] 

or  by  coke  or  charcoal  s«paiutely  intro-  ' ' — 

duced.  U\('/'>  /I  r'  ■.  -I'l  ■ 

Gregson's  patent,  1S15  (also  English),  Fmnucc, 

depended  upon  the  exposure  of  the  vola- 
tile and  inflammable  results  of  combustion,  to  intense  heat  at 
an  aperture  at  the  back  of  the  fire  and  passing  through  the  fire- 
bridge. 

Losh's  double-fireplace  furnace,  1815,  is  another  example  of 
this  class. 

This  furnace  has  two  fires,  which  are  alternately  replenished 
with  fuel.  The  fireplaces  are  connected,  and  either  is  thrown 
in  connection  with  the  chmiuey  by  means  of  suitable  flues  and 
dampers.  The  fireplace  which  has  just  received  coal  pours  its 
smoke  and  ga.'Jes  into  the  mass  of  red-hot  coals  of  the  other  fire, 
from  whence  the  volatile  matters,  deprived  of  their  inflammable 
gases  and  carbon,  pass  to  the  chinmey.  When  the  time  conies 
to  replenish  the  fire,  the  one  which  has  acted  as  the  secondary 
furnace  receives  the  coal  and  delivers  the  smoke  under  the 
arch  of  the  division  wall  to  the  other  fire,  which  is  connected 
to  the  chimney,  by  change  of  dampers. 

The  City  Flour  Mills,  Upper  Thames  Street,  London,  are  fitted 
with  boilers  consuming  their  own  smoke,  gencniting  steam  for 
an  engine  of  220  nominal  horse-power.  The  boilers  are  7  in 
number,  and  the  engine  is  on  the  marine  principle.  The  engine 
was  formerly  one  of  the  stitionary  engines  on  the  Blackwall 
llailw^iy,  when  the  carriages  were  drawn  by  a  rope. 

The  furnaces  are  arranged  in  a  row,  with  communicating 
flues  guarded  by  dampers.  When  one  fire  has  received  fi-esh 
coals,  its  immediate  connection  with  the  chimney  is  closed,  and 
the  smoke  is  discharged  into  the  adjoining  furnace,  whose  fixe 
is  burning  red. 

2.  The  phin  of  admitting  a  second  body  of  air  to 
inthinie  the  unconsumed  combustible  matters  which 
pass  away  from  the  fire. 

John  and  James  Robertson,  of  Glasgow,  patented  a  furnace 
in  18Ul,  in  which, by  means  of  a  pipe, air  was  admitted  directly 
into  the  body  of  the  fuel  while  burning,  —  the  first  practically 
successful  contrivance  of  the  kind. 

in  other  cases,  the  air  is  admitted  at  or  near  the  fire-bridge 
or  in  a  chamber  behind  the  fire-bridge. 

Kvctt's  reverberatory  furnace  (English  patent,  1812)  has  a 
co7i(lucior  which  introduces  a  body  of  air  through  the  bridge- 
wall,  and  ejects  it  upon  the  eddying  volumes  of  smoke  and  gas 
which  occupy  the  dome  of  the  metal-chamber  The  size  of  the 
aperture  in  the  air-tube  was  regulated  by  a  valve.  This  is,  per- 
haps, an  advance  upon  \\'att's  patent  of  1785,  in  which  the 
accessory  body  of  air  passes  through  the  grate  bars-of  a  supple- 
ment^try  fire,  which  assist^*  in  the  combustion  of  the  smoke. 

Chapman's  furnace  (1S24)  had  hollow  grate-bars,  forming  a 
series  of  parallel  tubes  opening  into  two  boxes,  one  in  front  and 
the  other  behind  the  grate.  The  rear  one  connected  with  a 
hollow  fire-bridge,  which  discharged  heated  air  in  jets  into  the 
volume  of  smoke  passing  over  the  bridge,  thereby  causing  the 
heated  gases  to  ignite. 

C.  Wye  Williams'  furnace  depends  for  its  action  on  the  thor- 
ough intermingliDg  of  the  gas  evolved  by  fuel  with  atmospheric 
air  before  the  temperature  of  the  carbon  contained  in  the  gas, 
then  in  the  state  of  flame,  be  reduced  below  that  necessary  for 
sit  ignition,  —  about  SOU®,  according  to  Sir  Humphry  Davy. 
This  is  effected  by  admitting  the  proper  proportion  of  air 
through  several*  hundred  half-inch  orifices  in  and  above  the 
door-box.  According  to  Mr.  Willi.ims,  it  is  hnmaterial  in  what 
part  of  the  furnace  the  air  is  inti-oduced,  provided  that  the  above 
condition  be  attended  to.  In  the  experimental  furnace  at  the 
Newciistle  trial,  the  area  of  the  openings  for  the  admission  of 
air  was  equal  to  four  inches  square  for  each  square  foot  of  grate- 
bars. 

This  received  the  prize  of  £.500  offered  by  the  Colliers'  Asso- 
ciation of  Newcastle  for  the  best  furnace  of  the  kind. 

3.  The  dcad'phdc  .system.  Also  described  in  the 
specification  of  Watt's  smoke-consuming  furnace, 
17S5. 

It  had  a  grate  with  a  slight  descent  to  the  rear,  to  enable  the 
fuel  to  be  pushed  back  from  time  to  time,  to  give  room  for  fresh 
coal.  The  fresh  sxipply  is  laid  on  a  plate  called  tin-  ihail-p.au^ 
at  the  front  part  of  the  grate.  The  fuel  being  cokeil  by  the 
heat,  the  gases  and  particles  of  carbon  which  form  snmke  are 
caused  to  pass  over  the  incandescent  fuel,  and  are  then*by  con- 
sumed. 

The  plan,  to  be  successful,  requires  frequent  feeding  of  the 
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furnace,  and  necessitates  the  opening  of  the  furnace  doors.  To 
avoiU  this,  self-ft-eilera  liave  been  used,  Iwinj;  hoppers  by  which 
the  real  is  introduced  from  time  to  time  or  continuously  in 
email  quantity 

StJinley's  feed -apparatus  for  furnaces  consists  of  a  hopper  at 
the  front  upper  part  of  the  furnace,  containing  a  supply  of 
small  coals  equal  n>  a  couple  of  hours'  consumption.  Through 
an  aperture  at  the  lower  end  of  the  hopper  the  coal  drops  be- 
tween two  grooved  roilerfi,  which  crush  it  and  allow  it  to  fall 
upon  the  iieaiJ-/>lii le ^whL'ucfi  it  is  blown  by  air  from  a  revolving 
fanner,  which  wafts  it  upon  the  burning  fuel  on  the  grate. 

Other  feed -apparatus  consists  iu  a  hopper  similarly  situated, 
and  having  a  counterpoised  valve  at  bottom,  which  opens  to 
allow  the  coal  to  fall  upon  the  fire.  Another  feed  will  be  de- 
scribed in  connection  with  the  revolving  ^ratr. 

A  feed-appanitns  adapted  to  furnaces  in  which  the  fuel  is 
burnt  under  pressure  is  illustrated  iu  Air-englnes,  Bennett's 
patent,  1838. 

4.  The  revolving-grate  furnace  was  iiitroduoed  in 
England  by  Steel,  about  1S18,  and  afterward  im- 
proved by  Hruntuti  and  iMiuray. 

The  fireplace  is  of  circular  form,  and  the  grate  is  made  to 
i-evolve  on  an  upright  axis 
Fi""  5229  ^y  means  of  a  cog-wheel 

°' ' """  '  onitslowerextremity.  The 

coal  is  piacctl  in  a  hopper 
on  the  u|iper  front  end  of 
the  fiH'nace,  and  is  deliv- 
ered in  regular  and  gradu- 
ated quantities  by  a  roller 
so  situated  as  to  command 
the  throat  of  the  hopper. 
This  roller  rotates,  so  as  to 
crush  the  coal  to  a  proper 
size.  The  cniiiminuti'il  fuel 
traver.'it's  the  iiiclim-il  chute 
and  falls  upon  the  ,-^urf.ice 
of  the  incandescent  fuel  on  I 
the  grate,  which  revolves 
beneath.  The  illustration 
shows  a  tubular  high-press- 
ure boiler  set  in  masonry. 
The  rim  of  the  rotary  grate 
revolves  iu  a  trough  with 
sand  to  prevent  the  passage 
of  air  around  the  edge  of 
the  grate. 

Brunton  added  a  revolv- 
ing scraper,  which  gathered  up  the  ashes  as  they  fell  upon  the 
ash-plate,  and  devices  by  which  the  rotation  of  the  feed-wheel 
may  be  regulated  to  give  a  greater  or  less  amount  of  coal,  ac- 
cording to  the  requirements.  It  is  not  understood  that  a  ther- 
mostatic arrangement  was  attached  to  gratluate  the  amount  of 
coal  according  to  the  heat  of  the  furnace  or  the  tension  of  the 
steam,  or  a  device  from  the  governor,  which  might  also  control 
the  air-induction  opening  at  the  ash-pit. 

In  Juckes"  furnace  the  fire-bars  form  an  endless  grate,  which 
advances  so  that  the  fuel  is  gradually  carried  from  the  front 
to  the  back  of  the  fireplace.  Coal  in  regulated  quantities  is 
dropped  from  a  hopper  upon  the  front  of  the  grate,  and  the  air 
for  burning  the  fuel  passes  between  the  bars.  The  whole  area 
of  the  grate  is  covered  with  fuel,  but,  as  the  portion  last  laid 
on  is  always  nearest  the  front,  the  smoke  from  that  portion  is 
compelled  to  piuss  over  the  more  thoroughly  ignited  portion  be- 
hind, where  it  undergoes  thorough  combustion,  very  little  find- 
ing its  way  into  the  chimney. 

5.  Yet  another  nifthod  for  attaining  the  perfect 
combustion  of  the  smoke  consists  in  iiijeeting  jets  of 
steam  into  the  farnace.  Evans,  in  England,  1824, 
patented  a  method  in  which  the  steam  was  to  be  de- 
composed by  passing  through  tlie  hot  fuel. 

In  1844,  Christian  Burckhardt,  of  Cincinnati,  consumed  the 
smoke  of  a  steamboat  furnace  by  projecting  tine  jets  of  steam 
into  its  upper  part. 

Economy  of  fuel  being  a  secondary  consideration  on  the 
Western  waters,  contrivances  of  this  kind  have  met  with  but 
little  attention. 

Smoke-house.     A  building  employed  for  the 
purpose  of  curing  tlesh  by  smoking.      It  is  provided 
with  hooks  for  suspending  the  pieces  of  meat,  which 
are  hung  over  a  sumdge  or  smoldering  tire  kindled  ; 
at  the  bottom  of  the  apartment. 

"  The  Kerretani  are  a  people  of  the  Iberians.  The  hams  they 
cure  are  excellent,  fully  equal  to  those  of  the  Cantabriaus."  — 
Strxro. 

In  smoking  on  a  larpc  scale,  the  hams,  .^ihoulders,  and  sides 
are  sometimes  hung  in  an  attic,  and  the  smoke  is  conducted  by 
pipes  from  the  cellar,  where  it  is  made.  This  makes  it  cool  on 
arrival,  which  is  a  great  advantage.  Qreeu  hickory  wood  is 
used. 


SteeVs  Revolving- Grate  Fiiniace. 


Smoke- House. 


Fig.  5230  shows  a  smoke-house  in  which  the  beams  from  which 
the  meat  is  suspended  are  held  by  cleats  on  the  walls.  A  beam, 
being  suspended  by  tackle  within  easy  reach,  is  filled  with  meat 
and  is  then  raised  to  its  place  in  the  house.  A  damper  on  top 
of  the  chimney  regu- 
Fig.  5231. 


lates  the  draft. 

Fig.  5231  is  a  sheet- 
iron  portable  smoke- 
house. It  has  a  drawer 
for  fire,  a  mica  panel 
for  observation,  regis- 
ter air-holes,  and  !i 
door  above  by  which 
the  meat  is  introduced 
to  be  suspended  from  the  hooks  with- 
in. 

Smoke-jack.  The  siuoke- 
jaek  is  supposetl  to  havf  been 
invented  in  the  fifteenth  cen- 
tury. Montaigne  describes  one 
he  met  with  in  Switzerland  in 
15S0.  It  is  noticed  in  a  book 
on  "Cookery,"  by  Scippi,  cook 
to  Pius  V.  iii  1570. 


Portable  Swoke-Hou 


-  Pepts' 


Fig.  5232. 


"  My  own  jacke  do  carry  it  [a  chine  of  beef  ]  well."  - 
Dianj,  1663. 

It  was  superseded  by  other  roasting-jacks  driven  by  animal 
or  mechanical  power,  and  all  the  jacks 
have,  unfortunately  for  the  meat  and 
the  consumers,  been  superseded  by  the 
oven,  which  bakes  but  roasts  not. 

The  spit,  so  common  in  English  kitch- 
ens in  the  last  century,  was  frequently 
turned  by  a  dog.  The  ordinary  roast- 
ing-jack is  called  t\\e  bottle-jack,  vimX  has 
a  clock-movement  by  which  the  sus- 
pended meat  is  turned  at  a  moderate 
pace,  so  many  revolutions  in  one  direc- 
tion and  tht-11  in  the  opposite. 

In  thesmoke-jack  (Fig.5232), the  hori- 
zontal wheel  n  has  a  series  of  vanes  or 
sails  which  cause  it  to  be  rotjited  by  the 
current  of  smoke  and  heated  air  ascend- 
ing the  chimney,  turning  the  wallower 
6,  into  which  gears  a  crown-wheel  that 
turns  a  pulley  connected  by  a  cord  with 
a  pulley  on  the  axis  of  tlie  spit.  See 
also  Ro.\STiNG-j\rK. 

The  principle  has  been  applied  to  an 
engine.     See  Ensign's  jMiteut,  No.  68,397,  October  2,  1866. 

Smoke-pipe.  1.  A  metallic  chimney  ;  as  that 
of  a  locomotive,  a  stove,  a  steamboat. 

2.  A  sitinkiii't-ptpe.     See  Tobacco-pipe. 

Smoke-sail.  {Nautical.)'  A  sail  hoisted  before 
the  funnel  of  the  galley  when  the  ship  is  anchored 


cm^ 


Smoke-Jack. 
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head  to  wind,  to  screen  the  quarter-deck  from  the 
smoke. 

Smoke-stack.  (J  chimyicy.)  Tlie  term  stack 
is  properly  applied  to  a  brick  or  .stone  chimney,  but 
is  not  properly  applicable  to  the  funnel  or  furnace 
chimney  rising  above  the  deck  of  a  ves.sel.  With 
war- vessels  t\\e  funnel  is  made  telescopic,  so  as  to  be 
lowered  during  action. 

The  term  smoke-stack  is  also  applied  to  the  chim- 
ncv  of  a  locomotive. 

Smok'ing-pipe.    See  Tobacco-pipe. 

Smooth-file.  1.  A  finishing-file,  whose  teeth 
are  of  a  grade  of  coarseness  between  the  second-cut 
and  the  diad-smootk.     See  RoUGH-FlLE. 

The  number  of  teetli  to  the  inch  is  according  to 
the  length  of  the  file  in  inches. 


Inches. . 


112 


6 


12 


16 


20 


56 


;  is  about  5°  from 


The  angle  of  the  chisel  in  cuttin^ 
the  perpendicular. 

2.  The  rubbiug-tool  used  by  the  needle-maker  in 
pressing  and  rolling  a  pack  of  wires,  cut  for  needles, 
to  take  out  of  them  the  bend  they  have  acquired  by 
the  coiling  of  tlie  wire.     See  Needle. 

Smooth'ing-ir'on.    A  domestic  implement,  used 

in  the  laundry  to  smooth  (iron)  linen.     It  is  heated 

by  placing  on  a  stove,  by 

Fig.  5233.  a  gas  jet,  by  a  hot  iron  or 

charcoal  fire  placed  within 

•it.     The  various  modes  of 

heating,  of  attaching  the 

handle,  and    devices    for 

shielding  the   hand  from 

Fig.  5234. 


S7noothing-2roii  with  Shield.        Egyptian  Smoothing- Tool. 


Sad- 
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Smoothing- Stone. 


left  hand,  while  the  right  is  placed  on  the  back  of 
the  stock.     The  horn  is  known  as  a  toat. 


Smooth'ing-stone.  A  substitute  for  a  smooth- 
ing-iron, made  uf  steatite,  attached  to  a  plate  and 
handle  of  metal. 

Smooth-plane.  A  smoothing  or  finishing- 
plane  ;  the  last  used  of  the  series  of  bench-planes, 
known  respectively  as  jack,  trying,  and  smooth, 
planes. 

Smut-ma-chine'.  The  sniut-niachine  is  said  to 
have  been  invented  by  Hall,  of  Surry,  England,  and 
as  contrived  by  him  consists  of  a  reticulated  cylin- 
der, inside  of  which  are  a  number  of  brushes  attached 
to  the  arms  of  a  reel  and  revolved  rapidly.     The 

Fig.  5237. 


L^i':L^i, 


HaWs  Smut-Machine. 


wheat  passes  in  a  continuous  stream  from  the  hop- 
per above,  and  gradually  finds  its  way  down  the  in- 
clined screen,  at  the  foot  of  which  it  is  discharged. 
By  the  action  of  the  brushes  and  the  current  of  air 
generated,  the  smut  is  driven  through  the  meshes  or 
perforations  of  the  screen. 

In  the  machine  (Fig.  5238),  the  grain  from  the 
hopper  A  falls  upon  an  inclined  table  d,  and  thence 
drops  on  to  a  vibrating  trough  0,  having  a  rough- 
Pig.  6238. 


excessive  heat,  give  rise  to  many  patents.     Se 

IRON. 

The  sJiape  and  purpose,  but  not  the  material  usually  employed 
by  us,  are  shown  in  a  wooden  tool  found  in  Thebes.  It  was 
used  in  smootliing  and  pressing  cloth,  though  Mr.  Wilkinson 
thinl^s  that  the  finish  attaiued  evidences  the  use  of  metal. 
Those  found  were  about  6  inches  in  length,  and  made  of  hard 
wood. 

Smooth'ing-ir'on  Heat'er.  A  heater  for 
smoothing  iron.     See  Sad-iuox  Heater. 

Smooth'ing-mill.  The  polishing-niill  of  the 
lapidary.  It  is  of  tin,  or  wood  covered  with  leather, 
revolves  on  a  vertical  axis,  and  is  touched  with  rot- 
ten-stone, or  other  material  adapted  to  the  subject. 

Smooth'ing-plane.     A  short  plane,  finely  set,  / 
for  finishing.     It  is  7i  inches  long. 

Fig.  5235  is  a  plane  commonly  used  for  rough- 
ing out,  as  the  jack-plane  is  in 
England  and  this  country.  Fig-  5236. 

The  horn  a  is  held   by  the 


Fig.  5235. 


Smut-Mill. 

ened  bottom  and  a  transverse  ridge-piece  jr  to  par- 
tially arrest  the  grain  during  its  passage,  and  permit 
the  bhast  from  the  fan  ./'  •/"'  to  act  more  efficiently  in 
removing  impurities,  which  are  carried  off  by  the 
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spouts  B  &.  The  grain  vlroi>s  on  to  the  incline  A 
and  is  conveyed  tln-ou<;h  tlie  hopjuT  /'  into  an  in- 
elini'd  ivceivm-,  wiicre  it  is  siibjirtt-d  to  the  action  of 
a  revolving  beater  F,  stiiddi'd  wilh  pins  j  j.  The 
receiver  lias  a  series  of  spirally  arran>;eil  slots,  along 
which  the  grain  is  conducted  to  an  oiHMiingy,  pass- 
ing into  an  inclined  spout  7",  hy  which  it  is  de- 
livered into  the  vertical  iHschai-ge- spout  T-. 

\\\  Fig.  523^K  thegi-ain  is  fed  to  the  upi>er  screen 
£,  to  remove  the  straw  and  coarse  material ;  thence 

Fig.  5239. 


Smut-Machine, 

it  is  delivered  within  the  outer  shell  of  the  conical 
srautting-dcvice  C,  whicii  has  at  its  b:vse  a  fan  E\ 
thence  the  gi-ain  is  passed  to  the  conical  brushing- 
apparatus  6^,  which  also -has  a  fiin  H  at  its  base  ; 
and  finally  it  passes  over  a  vibrating  screen  KXo  the 
hopper  for  grinding. 

In  anotlier  machine,  a  series  of  hopper-shaped  re- 
volving disks,  with  ribs  on  their  upper  sides,  throw 
the  grain  centrifugally  upon  concentric  rings,  which 
drop  it  upon  the  next  disk,  until  it  reaches  the  outer- 
most, where  it  is  collected  by  a  hopi)er,  and  passed 
to  a  similar  arrangement  on  a  lower  level. 

Snaf'fle.  (Harness.)  A  bridle-bit  with  a  joint 
in  the  niiiUUe,  rings  at  the  enils  for  the  attachment 
of  the  veins,  without  hraiicJics,  but  in  some  cases  hav- 
ing dtceJcs  (side-bars)  to  keep  the  rings  from  getting 
inside  the  mouth  of  the  hoi-se.  They  are  designated 
as  joinlrd,  itmstcd,  or  (louhle-moutk  snaffles,  accord- 
ing to  the  construction. 

Snaffles  are  made  heavy  or  light,  gentle  or  severe. 
Tiie  action  of  pulling  causes  the  sections  to  close 
against  the  gimis  of  the  lower  jaw.  AVhcn  the  pieces 
which  ibnu  the  bit  are  large,  they  are  not  so  severe 
upon  the  mouth  as  when  small,  because  the  latter 
imbeds  itself  more  deeply  in  the  gums  of  the  mouth. 

The  snnfffe  usually  consists  of  4  pieces,  which  are  sccnred  to- 
gi'tlior  by  rin?  joints,  so  as  to  be  movable  on  each  other  The 
portions  of  tlie  bit  which  meet  in  tlie  middle  mouth  form  rins- 
loops  which  engage  each  other  The  rein-rings  pass  through 
holes  JTi  the  other  ends  of  the  bit-pifccs. 

In  Fig.  5240,  the  rein-rings,  cheek-j^ccea,  and  jointed  bars 
are  made  iu  separate  jKirts,  and  are  connected  by  passing  the 
cheek-pieces  tlirough  eyt-s,  which  are  fornicd  on  tlic  mouth- 
pieces and  rings,  and  securing  the  whole  togetlier  by  bands  or 
collars  applie\l  to  the  clieek-pieces. 

The  snaffle  may  be  made  more  severe  by  coiling  wire  around 
it,  or  more  gtmtle  by  wiapping  it  with  leather  or  a  baod  of  in- 
dia-rubber. 


Prire's  Bridle-Bit. 


Price's  bridle-bit,  March  2G,  1867,  combines  the  snnfflc-bit 
with  a  lever-bar,  to  cunlt-r  power  upon  the  bit-     Tlie  hcadstiill 
and  reins  are  attached  to  the 
opijosite  ends  of  movable  and  Fig.  5241- 

sliding  levers,  which  run 
through  the  eyes  of  the  bit ; 
these,  as  they  are  drawn 
through  by  the  reins,  increase 
the  leverage  on  the  jaw  of  the 
horse. 

Snaffle-bit.      See 

Snaffi,k. 

Snag-boat.  A  steam- 
boat with  hoisting  appa- 
ratus, enijdoyed  on  the 
AVestern  rivers  for  remov- 
ing snags. 

These  obstructions  to  navi- 
gation are  fiiusi-d  by  large  trees, 
which,  being  precipitated  into 
the  water,  hy  the  river  under- 
mining its  banks,  are  borne  away  on  the  current,  and  occa- 
sionally get  entangled,  and  even  become  firmly  fixed,  in  the  bed 
of  the  stream,  ffometimos  a  bninch  of  tlie  tree  is  seen  project- 
ing from  the  water,  but  often  no  part  of  it  is  visible,  the  only 
indication  of  its  existence  being  fi  slight  ripple  on  the  surface  of 
the  water.  They  have  received  from  the  boatmen  of  the  Missis- 
sippi the  names  of  snags,  ptantfrs,  and  smvyt-rx,  bearing  one 
or  other  of  these  designations,  according  to  their  positions  and 
the  manner  in  which  they  are  tixcd  in  the  river.  The  term  snag 
is  applied  to  a  tree  firmly  imbediled  in  the  bottom,  and  lying  at 
a  considerable  angle,  with  its  top  inclined  down  the  stream.  A 
planter  is  a  tree  firmly  fixed  in  a  nearly  perpendicular  position  ; 
and  a  saivyer  is  the  name  applied  to  a  tree  whose  roots  or 
branches  have  become  entangled  in  the  bed  of  the  river,  and 
whose  trunk,  being  loose,  is  kept  constantly  swinging  up  and 
down  by  the  current,  alternately  showing  its  head  and  plung- 
ing it  under  the  surface.  Sometimes  several  of  these  trees  col- 
lect together  in  the  same  place,  and  form  a  small  islet,  which, 
,  after  nmintiining  its  position  for  some  time,  and  gradually  in- 
creasing its  dimensions,  at  length  attains  an  enormous  nuigni- 
tude,  and  often  becomes  an  impassJible  barrier,  extenihng  along 
the  river's  course  for  many  miles.  This  is  what  the  boatmen 
call  a  raft.  It  generally  occurs  in  the  tributaries  of  the  Missis- 
sippi, and  not  in  the  river  itself.  One  instance  of  this  is  afforded 
by  the  Ked  Itiver,  and  another  by  the  Atchafalaya,  a  riverflow- 
ing  out  of  tlie  Mississippi,  at  a  point  about  250  miles  from  the 
sea.  The  Atchafalaya  raft  extends  over  a  space  of  20  miles ; 
but  the  river's  bed,  for  the  whole  of  this  distance,  is  not  filled 
up  with  drift-timber,  —  the  actual  length  of  the  raft  itself  being 
only  about  10  miles. 

The  snn^-boat  consists  of  two  hulls,  firmly  secured  to  each 
other,  at  a  distance  of  a  few  feet  apart ;  and  over  the  intervening 
space  a  deck  is  thrown,  having  an  aperture  left,  in  the  center. 
A  powerful  crab  is  placed  over  this  aperture,  from  which  strong 
chains  and  grapplings  are  suspended  in  the  space  between  the  two 
vessels.  The  snag-boat  is  propelled  by  paddle-wells,  which ,  with 
the  gearing  for  raising  the  snags,  arc  worked  by  a  steam-engine 
placed  on  its  deck.  In  using  the  apparatus,  the  vessel  is 
brought  to  an  anchor  over  the  snag  or  obstacle  to  he  removed, 
and  The  grapplings  arc  maiie  fast  to  the  pieces  which  are  to  he 
raised  The  padille-wheels  being  thrown  out  of  gear,  the  engine 
is  applied  to  wm-k  the  crab,  by  which  the  snag  is  torn  from  its 
hold  in  the  bottom  of  the  river,  and  after  being  cut  in  short 
pieces  is  allowed  to  float  down  the  stream. 

Snail.     1.  (Macknirri/.)     A  spiral  cnm. 

2.    {I/oroIoTf}/.)     A  Hat  piece  of  metal 
of  spirally  curved  outline,  used  for  lifting    ^'g-  ^242. 
a  movable  part,  as  the  hammer-tail  of  a 
striking  (dtu-k. 

Snail-wheel,  (fforo/offif.)  A  wheel 
having  an  uilge  formtnl  in  12  steps,  nr- 
ranged  spirally,  the  positions  of  which 
determine  the  number  of  strokes  of  the 
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hammer  on  the  bell.      The  snail  is  placed  on 
the  aihor  of  the  12-honr  wheel. 

Snake-line.    (Xaulicul.')    Line  used  in 
worming  a  rope. 

Snak'ing.  (XiDilical.)  a.  Passing  a  line 
S]iiraUy  around  a  rope,  so  as  to  lie  in  the  inden- 
tations between  the  strands.  See  WmtMiXG. 
b.  Stoppers  passed  alternately  from  one  stay 
or  rope  to  another  throughout  their  length  in 
a  parallel  direction,  .so  tliat  if  one  is  shot 
away  its  functions  may  be  perfoimed  by  the 
other. 

Snap.     1.   (Harness.)     A   mousing-hook 
for  harness.      See  SxAP-HOOK. 

2.  {Glass-maJcing.)  An  implement  used  in 
making  glassware.  In  Fig.  5243,  the  central  ^-^^^=^^S! — t- 
disk  is  movable  and  connected  (  C  ,  ^...^::^^ 
to  the  spring  rod,  by  which  it 
is  dr.awn  down  upon  the  base 
of  the  goblet,  which  enters  the 
cj'lindrical  recess  in  the  bed- 
plate. 

3.    A   tool  used  by  boiler- 
makers  for  giving  the  head  of 
tile  rivet  a  round  and  syinmet- 
^  rical  form  before  it  cools  but 


after  it  has  been  closed. 

4.    Tlie  spring-catch    of    a 
bracelet,  book-clasp,  purse,  ret- 
icule, etc. 
Fig.  5244.  Snap-arag'- 

on.    (G/ass. )     A 
kind  of  tongs  used 
Snap-Dragott.        by     glass-blowers 
to  hold  their  hot 


Fig.  5246. 


Fig  5243. 


Snap-Hooks. 


Snap  for  Glass- 
ware. 


Fig.  6245. 


hollow  ware. 

Suape.  (Shipbiiilding.)  To  bevel  the  end  of  a 
piece  of  timber,  so  as  to  make  it  fit  against  a  suiface 
whicli  it  meets  obliquely.  Tliis  angular  fitting  is 
also  termed  flinchiiuj,  snying,  fayiiuj,  etc.,  in  ditier- 
cnt  trades. 

Snaped  Tim'ber.  (Sliipbuilding.)  Timber  cut 
beveling,  s.j  that  one  face  is  narrower  than  the  other. 

Snap-flask.  (Foundinr/.)  A  two-part  flask  hav- 
ing its  halves  joined  together  by  a  butt-hinge  at  one 
corner  and  a  latch  at  the  diagonally  ojiposite  corner. 

Snap'hance.  The  name  formerly  applied  to  the 
spring-lock  of  a  fire-arm.  The  word  and  the  object 
were  derived  from  Continental  Europe.  It  super- 
seded the  wheel-lock.  The  siiaphance  fell  upon  a 
movable  piece  of  steel,  called 
a  frhcl,  which  was  placed 
vertically  above  the  pan. 
™  Snap-head.  {.Uachin- 
Snap-Head.  crij.)     a.   A  round  head  to  a 

pin,  bolt,  or  rivet. 

h.  A  swaging  tool  with  a  hollow  corresponding  to 
the  form  required  of  a  rivet.  It  is  held  over  the 
end  of  the  hot  rivet  and  struck  by  a  haninier. 

Snap-hook.  A  hook  with  a  spring  mousing  by 
which  it  is  jirevented  from  accidental  disengagement 
with  the  object  to  which  it  is  attached,  as  the  bit- 
ring,  haiue-ring,  or  breeching-ring.  The  mousing 
formerly  consisted  of  a  spring,  but  a  spring  latch- 
piece  is  now  the  common  form. 

Fig.  5246  shows  a  number  of  forms  of  snap-hooks 
which  require  no  paiticular  description.  In  some 
the  spring  forms  the  latch  ;  in  otliers  the  spring  ac- 
tuates the  latch. 

In  Foster's  machine  for  forming  snap-boolis,  February  2, 
1875.  a  sliiUn*^  frame  and  pawl  feerls  the  wire  into  radial  notches 
in  an  internnttinirly  revolvinst  roulette,  which,  after  the  \vir«  is 
cut  off,  carricsit  between  guides  to  center  it,  and  then  under  a 
griper,  that  holds  it  while  the  milling  mechanism  rounds  the 
points.     At  the  next  movement  of  the  roulettca  plunger  curries 


the  wire  out,  and  presses  it  against  a  former,  where  it  is  bent 
into  |_J  shape.  Four  side-dies  are  advanced  to  cross  and  form 
the  sides,  and  two  vertical  plungers  give  a  semicircular  bend  to 
the  ends  in  reverse  directions.  Upon  the  withdrawal  of  these 
plungers,  a  mandrel  is  inserted  into  the  loop,  and  a  pear  plunger 
advances  and  bends  down  the  ends,  so  that  they  overlap  and 
form  a  circle  The  dies  are  withdrawn,  and  a  pusher  removes 
the  finished  article. 

Snap-link.    An  open  link  with  a  spring,  for  the 
purpose  of  connecting  parts  of  harness,  chains,  etc. 

Fig.  5247. 


Snap-Link. 

Snap-lock.  (Hardware.)  A  lock  with  a  spring 
latch  which  snaps  .shut, 

Snap'ping-tool.  (Mdal-xBorhing.)  A  stamping- 
tool  used  to  force  a  plate  into  holes  in  a  die. 

Snare.     1.  A  gin  ;  noose  ;  trap.     See  Tr.ip. 

2.   The  gut  stretched  across  the  head  of  a  drum. 

Snare-drum.  (Mitsie.)  A  small  military  drum, 
having  a  catgut  string  stretched  across  its  lower  head, 
to  impart  a  certain  quality  to  the  tone.  The  larger 
drum  is  called  the  J((.s.s-drum. 

Snarl 'ing.  (Metal-u-orking.)  A  method  of  rais- 
ing hollow  works  in  metal  by  percussion. 

Snarl'ing-ir'on.  \.  (Metal-working.)  A  tool  used 
for  tinting  or  embossing 
works   in    sheet-metal,  ^'S-  5248. 

when,  from  their  shape, 
swages  cannot  be  ap- 
plied. Its  two  ends  are 
oppositely  curved,  one 
being  held  by  the  jaws 
of  a  vise,  and  the  other 
inserted  through  the 
mouth    of     the    vessel 

and  applied  to  the  part  to  be  raised.  The 
is  struck  with  a  hammer,  and  the  reaction 
a  blow  within  the  vessel,  thr 


Snarling-Iron. 


iron 
gives 
wing  the  metal  out  in 
form  corresponding  to  that  of  the  tool,  whether  an- 
gular,  cylindrical,  or  globular.     One  individual  is 
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generally  required  to  hold  the  work  while  another 
strikes. 

2.   (Nautical.)     A  tool  used  in  the  operation  of 

sn;irli7i<;. 

Snatch.  (From  notcli. )  An  open  lead  for  a  rope. 
(See  Sna'I'cu-I'.lock.)  If  it  be  without  a  sheave,  it 
is  known  as  a  dii  mb-snalch,  such  as  are  provided  on 
the  liows  and  (|uarters  for  hawsers. 

Snatch-block.     (Nautical.)     A    single    block 
which  has  an  opening 
Fig.  6250. 


Fig.  5249. 


<^ 


"IH 


SnaUh' 
Slock. 


{iiolch)  in  one  cheek  to 
receive  tlie  bight  of  a 
rope.  The  block  is 
iron-bound,  with  a 
swivel  hook.  The  por- 
tion of  the  strap  which 
ci-osses  the  opening  or 
snatch  in  the  shell  is 
]  hinged,  so  as  to  be  laid 
back  when  the  bight 
of  the  rope  is  to  be  in- 
serted, when  warping 
the  ship.  This  saves 
the  trouble  of  reeving 
the  end  through. 

Large  blocks  of  this   kind   are 
viol-hlucks  or  roicse-ahout  bloclcs. 

Fig.  5249  is  another  form  of  snatch- 
block. 
(Husbandry.)     The  helve  of  a  scythe, 
are  nibs.     Also  known  as  a  sncalh  or 


Snatch-Block. 


called 


Snath. 

The  handle 
snid. 

SnelL  A  short  line  of  horsehair  or  gut  by  which 
a  fisli-liook  is  attached  to  a  line.     A  snood. 

Snick.     1.  (Fiber.)     A  knot  or  irregularity  on 
yarn,  removed  by  passing  it  through  a  slotted  jilate. 
2.   (Fur.)     A  small  snip  or  cut,  as  in  the  hair  of 
a  bea.st. 

Sniffle-valve.    See  Snifting-valve. 
Snift'ing-valve.        (Stcam-ciiijine.)       A    valve 
connnaniling  the  valve-way  through  which  the  air 
and  water  are  e.xpelled  from  a  condensing  steam-en- 
gine, when  steam  is  blown  through  the  engine. 

This  is  the  first  operation  in  starting  a  condensing 
en,gine. 

Snigg.     (Nautical.)     A  kind  of  sailing-vessel. 

Snip.  A  small  hand-shears 
for  cutting  metal. 

Snipe-bill.  1.  (Joinery.) 
A  nurriiw,  deep-working  mold- 
ingiilane,  used  for  forming 
quirks. 

2.   (Vehicle.)    A  rod  by  which 
the  body  of  a  cart  is  bolted  to  the  axle. 

Snoff.  (Minincj.)  The  slow-match  for  igniting 
the  train  in  blasting. 

Snood.  A  hair-line,  gut,  or  silk  cord  by  which 
a  fisli-liDok  is  I'astened  to  the  line.     A  sncll. 

Snore-hole.  (Mining.)  The  hole  in  the  iPHir^- 
bore  or  lower  stock  of  a  mining-pump,  to  admit  the 
water. 

Snot'ter.  (Nautical.)  (i.  A  becket  on  a  boat's 
mast,  to  hold  the  lower  end  of  the  sprit  which  ele- 
vates the  peak  of  the  sail, 

b.  A  rope  going  over  a  yard-arm,  used  to  bend  a 
tripping  line  to  in  sending  down  the  topgallant  and 
royal  yards. 

Snout.     (Hydraulics.)     Tlie  nozzle  of  a  hose. 

Snout'er  Acuttingshears 
withonecnrved  blade  ajiproxi- 
mating  to  the  shape  of  a  hug's 
.snout,  ami  used  fur  removing 
at  one  cut  tlie  cartilage  where- 
SnoMer.  with  he  roots. 


Fig.  6251. 


Snip. 


Fig.  5252. 1^ 


Snout-ring.  A  ring  or  staple  placed  in  the  nose 
of  a  liog  to  deter  him  from  rooting. 

Snow.  (Nautical.)  A  brig-rigged  vessel,  whose 
driver  is  b(Mit  to  rings  on  a  supplementary  mast  just 
abaft  the  mainmast. 

Snow-plow.  Tliis  implement  is  used  to  clear 
a  track  of  snow,  and  is  of  two  kinds  ;  one  is  adapted 
to  be  hauled  by  horses  or  oxen  on  a  commoti  high- 
way, and  the  other  to  be  placed  in  front  of  a  loco- 
motive. A  variety  of  the  latter  is  adapted  for  street 
railways. 

The  snow-plow  for  ordinary  country  roads  has  long  been  in 
use  in  Northern  eouutriev, 

and  the  Norwegian  plow  lig  5253 

atTords  a  good  example  of 
its  general  construction 
The  front  is  shaped  HKl 
the  bow  of  a  boat,  and  tin 
sides  are  braced  by  an  in 
terual  framework.  Tlie 
bottom,  top,  and  rear  are 
open.  The  team  i.s  hitched 
to  the  ring  on  the  upper 
edge  of  the  bow,  and  the  snow  is  divided  to  right  and  left  as 
the  implement  is  drawn  .ilong,  being  compacted  ou  either  side. 
A  more  rude  implement  is  shaped  lilie  the  letter  A,  and  is  drawn 
along  by  its  apex. 

For  railway  purposes  the  snow-plow  is  adapted  to  the  charac- 
ter of  the  country,  the  amount  of  snow-fall,  tendency  to  drift, 
etc.  On  the  Sierra  portion  of  the  Pacific  Railway  and  on  the 
Grand  Trunk  Railway  of  Canada,  great  preparations  are  made 
in  advance  of  the  winter  season,  and  their  snow-plows  assume 
gigantic  proportions.  The  depth  of  the  snow  is  frequently  so 
great  that  it  cannot  be  compacted  to  right  and  left  by  a  prow- 
shaped  implement,  but  it  becomes  ueccs.sary  to  give  the  plow  a 
double  action ;  the  upper  portion  of  the  snow  is  lifted  and 
thrown  to  the  right  and  left  upon  the  enow  on  each  side  of  the 
track,  while  the  lower  portion  of  the  snow-plow  is  prow-shaped, 
and  divides  the  lower  stratum  of  snow,  compacting  it  on  each 
side  against  that  adjacent 

In  Fig.  5254,  the  plow  is  supported  upon  an  inclined  plane  on 
a  truck,  and  its  angle  is  adjustable  ;  it  has  two  ne;irly  vertical 
cutters,  which  cut  the  sides  of  the  track,  and  a  central  one  E 


Fig.  5264, 


.V-. 


-Plow. 


^^^^Two-Slory  Snow-Ploiv. 

for  dividing  the  mass  of  snow  which  is  carried  up  the  two  in- 
clined spiral  plates  C  C  and  discharged  on  top  of  the  snow-bank 
at  each  side. 

A  snow-plow  for  the  Union  Pacific  Railway,  built  at  the  shops 
in  Omaha,  is  probably  the  largest  and  most  powerful  in  the 
world.  The  platform  ou  the  trucks  is  22  feet  long,  10  feet  6 
inches  wide,  and  is  composed  of  solid  oak  timbers,  held  together 
liy  iron  bolts  IJ  inches  iu  diameter,  which  run  crosswise.  This 
solid  bed  is  bolted  to  the  transom  beams.  The  inclined  side ,  placed 
on  the  platform,  is  22  feet  long,  slojjes  at  an  angle  of  30°,  and  is 
bolted  to  the  bed  and  supported  from  behind  by  inclined  posts. 
The  entire  length,  from  the  rear  of  the  platform  end  of  the 
slide,  is  32  feet.  The  slide  is  ironed,  and  an  immense  plow  of 
the  ordinary  shape,  18  feet  long,  11  feet  wide,  5  feet  high,  and 
covered  with  iron  ^  in  of  an  inch  thick,  is  placed  upon  it.  On 
the  point  of  this  plow  there  is  an  iron  plate,  steel-pointed, 
11  feet  long  and  4  feet  wide.  This  plate,  of  course,  runs  across 
the  track,  and  only  1  inch  above  it.  The  rear  of  the  platform 
is  boxed  in,  making  a  room  12  feet  high,  11  feet  wide,  tind  10 
feet  long,  for  the  purpose  of  keeping  the  snow  out.  It  is  fur- 
nished with  a  door,  so  that  it  can  be  load<?d  if  necessary. 

The  plow  weighs  .'iO  tons,  and  is  operated  by  three  of  the 
heaviest  engines  on  the  road.     The  cost  was  over  .S  5,000. 

In  another  plow  the  snow  lifted  by  the  plowshare  is  raised 
and  carried  rearward  by  an  endless  aprou. 

The  plow  (Fig.  5255)  consists  of  a  series  of  spiral 
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Fig.  5253. 


Revolving-Blade  Snow-Plow. 


blades  d  d  con- 
nected to  a  back 
plate  c  and  a 
pointed  front 
plate,  carried  on 
the  shaft  b  rotated 
by  gearing  from 
the  front  a.\le  of 
the  truck ;  curved 
side  -  wings  and 
bottom-scrapers 
may  also  be  at- 
tached to  the 
truck  for  com- 
pletely clearing 
the  track. 

Fig.  5256  is  a 
snow-[ilow  adapt- 
ed for  street-rail- 
ways, one  or  the 
other  being  low- 
ered into  action 
aci'ording  to  the 
direction  of  mo- 
tion of  the  cai-. 
The  position  of 
the  plow,  when 
down,  is  main- 
tain e  d  by  a 
spring,  which  al- 


Snow-Pio w  for  Street- Railivnt/s . 


I  and  interlacing  thongs,  used  to  Fig-  5258. 

!  give  the  wearer  a  broader  base 
1  of  support  when  walking  on 
1  snow.  Tlie  tread  of  the  shoe  is 
!  foraied  of  strips  of  raw  hide,  hard- 
I  twisted  twine,  or,  among  the  In- 
']  dians,    of  deer-sinews.      In  use.  Snow-shoe. 

the   toe  is   placed   beneath   the 
strap  and  the  foot  rests  on  the  thongs  ;  as  the  heel 
rises  in  walking,  the  snow-shoe  is  not  raised,  but  as 
the  foot  is  lifted, 

the    toe    elevates  Fig.  5259. 

the  forward  end  of 
the  snow  -  shoe, 
which  is  then 
dragged  along  on 
the  snow  as  the 
leg  is  advanced. 

Sno-mr-shov'- 
el.  A  wooden  or 
metallic  shovel  for 
cleaning  oft'  pave- 
ments, garden- 
walks,  etc.  In  the 
example,  the  hold 
for  the  left  hand  < 
is  secured  to  the 
stock  of  the  blade 
by  the  stale,  which 
affords  a  hold  for  Snow- Shovel. 

the    right    hand. 

The  parts  are  detachable  for  convenience  in  stowage. 
Snovr-s'weep'er.  A  vehicle  or  apparatus  adapt- 
ed for  removing  snow  from  paved  streets.  The  ma- 
chine (Fig.  5260)  consists  of  a  truck  carrying  a 
sweeping  apparatus  at  each  end,  comprising  a 
series  of  wire  brushes  E  E  on  rods  D  D  ot  un- 
equal length,  so  that  each  is  .slightly  in  ad%'ance  of 
its  neighbor,  and  the  whole  comjiletely  covers  the 
space  to  be  swept.  The  rods  are  rotated  by  clutch 
connection  with  the  truck-wheels,  and  have  uni- 
versal joints,  so  that  the}-,  with  their  frame,  may 
be  lifted  from  the  ground  when  not  in  use. 


lows  it  to  yield  to  solid  ob- 
structions. 

SnoTW-shed.  A  protec- 
tion for  a  railway-track  in 
e.xposed  situations  where 
snow-drifts  are  liable  to  accu- 
mulate on  the  track  and  pre- 
vent travel. 

Snow-shoe.  A  light 
frame   made   of  bent   wood 


Snub.  {Nauti- 
cal.) To  check  a 
cable  or  other  rope 
suddenly  when  run- 
ning out. 

S  n  u  b  '  b  e  r  . 
{Nautical.)  A  ca- 
ble-stopper.    A  de- 


Snow-Sweeper. 


vice  for  sntibbing,  that  is,  stopping  the  cable  from 
running  out. 

Snub'bing-line.  (Nautical.)  The  line  on  the 
bow  of  a  cnnal-boat,  which  is  taken  one  or  two  turns 
I  arouml  a  post  or  bollard  on  the  land  to  check  the 
forward  movement  of  the  boat  in  entering  a  lock. 

Snub-post.  (Nautical.)  A  form  of  bitt  or 
mooring-jiost  on  a  raft  or  canal-boat  or  flat-boat, 
used  for  winding  the  haw.^er  around  whereby  the 
raft  or  boat  is  brought  to  a  mooring.     The  same  is 
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Snub-Post/or  Rafts. 


Fig.  5261.  n  (lone  on  stoamlioat.s  by 

iiuikinga  tigure-ol'-night 
of  tliu  cable  around  the 
horns  of  a  becket  or 
kevel  on  the  gunwale 
in  checking  tlie  course 
of  a  vessel  anil  Ijringiug 
it  U|i  against  the  dock, 
easing  away  the  cable 
when  the  strain  is  too 
severe.  In  the  e.xaniple,  the  hawser  is  wound  in 
serpentine  order  round  several  posts  .standing  in  two 
rows,  and  a  hand  lever  and  rod  bring  a  Ijrake  into 
action  to  check  the  running  of  the  rope  by  friction 
ajijilicd  to  the  suubbers.     A  liiJid-fnit. 

Saufl'er.  A  shears  for  cutting  the  wicks  of  can- 
dles. 

*'  A  new-fashioned  case  for  a  pair  of  snuffers,  which  is  very 
pretty  ''  —  Pepys'  Diary,  1668. 

Snuff-mill.  A  machine  consisting  of  a  circular 
arrangement  of  mortars  around  a  central  axis,  which 
is  occupied  by  a  master  wheel  giving  motion  to  the 
rolling  pestle  in  each  mortar. 

The  snutt'-iiiills  of  Holland  are  on  a  very  large 
scale,  and  are  impelled  by  wind. 

AUhougli  Columbus  found  smokers  in    the    Antilles,  and 
Pizarro  tirst  lielield  cliewers  iu  Peru,  yet  Bra- 
zilians were  tlie  tirst  and  best  fabricators  of 
snuir.     Fig.  5262  illustrates  their  milling  and 
sniffing  apparatus.      Tbe  figure   represents  a 
slab  of  rosewood  with  a  de]n*ession  fir  holding 
the  dried  leaves  while  being  triturated  with  a 
stick  of  the  same  material.   The  friction  of  the 
two    pieces  of  odoriferous  wood  develops  a 
]iU'asaut  aroma,  which  impregnates  the  pow- 
der.    While  yet  warm  with  the  friction,  the 
,  snuff  is  inhaled  by  a  double  pipe,  al.so  shown 
in  the  tigure.      It  consists  of  a  double  tube 
formed  of  two  light  bones  obtained  from  the 
Brazitian  Snttff'-  v/mgs  of  a  young  crane,  united  by  a  tliread 
Milt  and  Snif-  and  terminating  at  their  upper  ends  in  small 
fer$.  wooden  bulbs.     The  plain  ends  of  the  tubes 

being  inserted  in  tlie  powder,  and  tht  others 
inserted  into  tlie  nostrils,  a  smart  inii.alatiou  distributes  the 
scented  dust  over  the  membrane  of  the  nose. 

"  Take  out  your  bo.x  of  right  Brazil."  —  Pope. 
The  t.aking  of  snuff  —  as  a  habit  —  is  said  to  have  been  tirst 
adopted  in  Europe  by  Catherine  de  Medici.    It  was  called  herbp 
de  la  rciiie,  1560. 

Snug.  1.  (Machiacry.)  A  small  rib,  lug,  or 
marginal  ridge,  cast  on  to  a  plate  and  acting  as  a 
lateral  support  to  keep  an  attached  object  in  place  ; 
as,  on  tlie  edge  of  a  bracket-sole.     See  Bk.vckkt. 

2.  (A'tcam-engiiie.)  One  of  the  catches  on  the  ec- 
centric pulley  and  iutenuediate  shaft,  for  the  pur- 
pose of  communicating  the  motion  of  the  shaft 
through  the  eccentric  to  the  slide-valves. 

Snug'ging.  The  operation  of  rubbing  down  the 
fnzzy  libers  of  rope  to  improve  its  linisli.  Known 
also  as  slicking  or  finishing. 

Sny.  (Shipbuildimi.)  a.  A  gentle  bend  in  tim- 
ber curving  upward.  If  it  tend  downward,  it  is  said 
to  haiif). 

b.  The  trend  of  the  lines  of  a  ship  upward  from 
amidship  toward  the  bow  and  the  stern. 

Sny'ing.  (SliijibuHding.) 
Fig.  5263. ^g^^N^    A     curved     plank     worked 
?  edgeways  into  the  bow  of  a 
vessel. 

Soam.   A  chain  by  which 
the  leailinghorsesarehitched 
Soam.  to  a  i)low.      To  preserve  the 

line  of  draft  and  not  draw 
down  the  nose  of  the  plow-beam,  the  soam  is  sup- 
ported by  a  hanger  below  the  clevis. 

Soap  A  compound  of  fatty  substances  with  soda 
or  jiotash.  The  processes  of  making  soap  are 
chemical  rather  than  mechanical,  and  we  refer  the 


reader  to  Ure  and  Muspratt.  A  historical  account 
of  soap  may  be  found  iu  Beckmanu's  "  History  of 
Inventions." 

The  Hebrew  word  rendered  soap  and  the  fuller's  soap  both 
refer  to  an  alkali,  aud  the  first  distinct  mention  of  soap,  now 
extioit,  is  probably  the  refereuee  to  it  by  Pliny,  in  his  '■  Natural 
History."  He  speaks  of  it  as  the  invention  of  the  Cauls,  who 
also  dis<4)Vered  the  useful  properties  of  brewer's  yeast  iu  bread  ; 
they  were  tbe  first  to  invent  a  reaping-niachine,  which  was  in 
use'from  the  time  of  Pliny  to  that  of  Palladius,  about  400  years. 
Pretty  well  for  the  Cauls.     Their  record  is  superb. 

The  Cailic  soap,  18  centuries  back,  was  made  from  tallow  and 
wood  a.she3  ,  beechwood  ashes  being  preferred.  Beech  is  a  very 
coniuionwood  in  France,  as  well  as  in  England  and  the  United 
Sbites.  A  soap-manufactory  lias  been  exhumed  in  Pompeii,  the 
apparatus  and  manufactured  soap  iu  tolerable  preservation. 

Soap  is  occasionally  mentioned  by  writers  from  the  second 
century  down  (Atliene.  a.  d.  193;  iF.tius, fourth  century) ;  but 
the  more  cleanly  Saracens,  who  invented  the  shirt,  seem  to 
have  been  among  the  tirst  to  popularize  the  use  of  soap  as  a  de- 
tergent for  clothes,  and  as  an  external  cleansing  application. 

Soaps  are  divided  into  hard  and  .so//;  in  the  former,  soda,  and 
iu  tbe  lutfer,  potash,  is  used  as  the  base.  A  hard  soap  may  be 
made  with  potash  if  a  solid  fat  be  employed,  but  soda  soaps  are 
always  lianler  than  potash  soaps  with  the  same  fatty  substance. 
Tlie  proportiniis  of  alkali  reiiuircd  to  effect  saponification,  when 
drv  and  pure  niiitciiitl  is  eni|>loved,  vary  from  10  to  14  of  soda, 
or'froin  Vi  to  'Jl  (jf  potash,  to  each  100  parts  of  the  fatty  sub- 
stance employed.  Tallow  and  soda  are  generally  employed  for 
white  M.;(}ts  ill  Northern  climates, but  where, as  in  tlie.'Niutb  of 
Frame,  tin-  iilive-tree  abounds,  inferior  olive-oil  is  used.  The 
celebrated  brown  \Vindsor  soap  contains  about  10  per  cent  of 
this  oil,  mixed  with  the  tallow. 

Marine  or  .salf-icrUcr  soap  is  made  from  cocoanut 
or  palm  oil,  and  has  the  property  of  being  .soluble  in 
salt  water,  which  I'enders  it  valuable  on  board  ship. 
It  solidities  with  a  much  larger  quantity  of  water 
than  other  soaps,  samples  having  been  found  con- 
taining 75  per  cent  of  water. 

iriiiti'  soap  is,  in  general,  too  hard  for  domestic 
use,  but  forms  a  basis  for  many  toilet  aud  fancy  soaps. 

Transjjarent  soap  is  made  by  evaporating  a  soda 
or  potash  soa])  after  dissolving  it  in  alcohol  ;  mar- 
bled soap,  by  adding  a  little  sulphide  of  iron.  Sili- 
cated  soap  is  made  by  adding  a  small  quantity  of 
silicate  of  soda  or  of  alumina  to  ordinary  hard  soap. 

Colored  soaps  are  proiluced  by  mixing  mineral 
colors  with  the  Hnid  mass  ;  marbled  soaps,  liy  rub- 
bing up  the  coloring  ingredient  with  a  little  olive- 
oil  or  soap,  which  is  then  stirred  in  with  a  palette- 
knife,  so  as  to  impart  a  wavy  appearance. 

There  are  many  other  names,  geogiujihical,  chemi- 
cal, etc.,  as  ( 'astile,  rarbiilic,  etc. 

Soap  Bar'ring  and  Cak'ing  Ma-chine'.  The 
machine  (Fig.  uilii)  has  two  followers  operated  by 

Fig.  6264. 


Soap  Earring  and  Caking  Machine. 

rack  and  pinion  motion  and  traversing  on  frames  at 
right  angles  to  each  other  ;  a  slab  of  soap  is  placed 
on  the  rollers  a  and  carried  by  the  follower  b  agtdnst 
a  series  of  vertical  wires  d,  which  divide  it  into  bars  ; 
by  a  farther  movement  of  the  crank,  these  are  de- 
positeil  upon  the  second  frame  c,  where  the  follower 


SOAP-BOILER. 


SOAP-SLABBING  MACHINE. 


/operates  to  press  them  sidewajs  against  the  verti-  I  for  crulching  (mixing)  soap.     That  illustrated  con- 

cal  wires  ij,  dividing  the  bars  into  cakes.  sists  of  an  upright  cylinder  containing  a  number  of 

Soap-boil'er.     A  pan  for  boiling  the  materials    radial  fi.xed  arms  a  a'  and  spiral  wings  b  b'  on  a  rer- 

for  soap.     The  example  (Fig.  5265)  is  a  closed  vat  |  tical  shaft  rotated  by  gearing.     The  soap  is  let  into 

the  top  of  the  tank,  and  the  spiral  arms, 
.    Hg.5265.  ,    .  .  . 
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Soap-Boiler. 

with  rotary  stirrers  for  agitating  and  commingling 
the  materials  under  heat  and  pressure. 

Fig.  5266  is  a  soap-boiler  having  a  large  pipe  which 
receives  the  vapors  rising  from  the  kettle,  condenses 


Fig.  6266. 


being  set  in  motion,  act  as  screws,  lift- 
ing the  heavier  materials  from  the  bot- 
tom toward  the  top,  and  thoroughly  in- 
termingling the  mass  mthont  fonning 
air-bubbles.  Any  clippings  and  trim- 
mings are  also  cut  to  pieces  and  incor- 
porated. 

Soap-cut'ting  Ma-cbine'.  Fig. 
526S  is  a  machine  coniniunly  used  in 
England  for  dividing  soap  into  bai-s. 
A  slab  of  soap  is  placed  in  an  inclined 
position  and  subjected  to  the  cutting 
action  of  a  series  of  wires  tixed  in  a 
pivoted  frame  ;  by  depressing  one  end  of  this  frame, 
the  wires  cut  the  soap  into  bare,  which  remain  on  a 
shelf  attached  thereto  when  the  frame  is  again  lifted. 

Fig.  520S. 


Soap-Kettle. 

the  watery  matters,  and  passes  the  inflammable  va- 
pors under  the  grate-bars. 

Soap-crutch'ing   Ma-chine'.     An  apparatus 


Fig.  5267. 


Soap'Criitchtng  Machine. 


Soap-CtiCting  Machine. 

Soap-frame.  A  box  to  hold  soap  and  retain  it 
till  it  acijuires  a  certain  degree  of  solidity. 

It  consists  of  a  series  of  rectangular  frames,  which  are  built 
upon  each  other  to  the  required  hight,  anil  clamped  together  by 
screw-rods,  so  as  to  make  water-tight  joints  :  or  of  a  box  whose 
sides  are  locked  together  and  to  the  bottom.  In  either  case  the 
sides  or  sections  are  wmovable  from  the  body  of  hardened  soap, 
so  as  to  leave  it  standing,  in  order  to  be  cut  into  bars  by  a  wire. 
See  SOAP-CUTTISG  Machine. 

In  Fig.  5269,  the  base  is  mounted  on  wheels,  and 
has  a  rabbet  around 
its  upper  edge  con-  Fig.  5269. 

taining  a  rubber 
packing,  against 
which  the  sides  are 
clamped.  The  frame 
is  formed  of  jilates 
bent  at  right  angles 
and  joined  together 
at  diagonal  comers 
by  hinged  clamps. 
'Soap-ket'tle. 

.'>ee  .'>iiAr-BiiILEr.. 

Soap-slab'bing 
Ma-chtne'.  Fig. 
,'.27o  lias  a  carriage 
reciprocated     by 


rack   and   a   pinion  '-yC^ 
■      d-A£i 


operated  by  a  han 
crank  ;   the  soap  is 
placed   on  the  car- 


Soap-Frame. 


riage  and  run  beneath  a  horizontal  frame  provided 
with  wires,  which  are  adjustable  as  to  distance 
apart  ;  on  turning  a  crank,  the  frame  is,  by  means 
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Fig.  5270. 


Soap-SUMing  Machine. 


of  a  second  rack  and  pinion, 
caused  to  descend,  cutting  tlie 
block  of  soap  into  slabs  of  prop- 
er thickness. 

So'cia-ble.  1.  {Vehicle.)  A 
private,  funr-wlieeled  carriage 
with  two  seats  facing. 

2.  (Farniture.)  A  kind  of 
couch  with  a 
curved  S-shaped 
back,  for  two 
persons  who  sit 
partially  facing 
each  other. 

Sock.     1 . 

{Hasbaiidrii. ) 

The     movable 

share  of  a  plow, 

ipped  on  to  the  point  of  the 


Fig.  5271.  /f. 


Socket-Chisel. 


Fig.  52' 


so  called  from  its  Ijcin 
sole. 

2.   (ll'ifti:)     A  short  hose  for  the  foot. 

Sock-dol'a-ger.  A  fish-houk  having  a  supple- 
mentary siuini;  houk  to  catch  the  tish  which  touches 
the  bait.      .See"/;  i,  I,  Eig-  '2000,  p.age  S7-2. 

Sook'et.     A  tulnilar  recess  in  which  an  object  is 

fitted. 

The  acet.abuluni  of  a  ball  in  that  form  of  universal 
joint. 
Socket-bolt.  {MachincTij.)  One  passing  through 
a  thinilile  or  sleeve  between  the  parts 
M«iltcd  tiiu'ether. 

Sock'et-chis'el.  A  stout  chisel 
emiiloyed  for  heavy  mortising  and 
having  a  hollow  tang  to  receive  the 
handle. 

Sock'et-drill.     A  drill  for  cham- 
fering or  enlarging  a  hole  to  a  given 
deptii.    The  central  portion  is  a  plug 
which  occupies  a  hole  previously  made. 

Sock'et-pipe.  A  pipe  with  an  enlarged  end  or 
branch  to  receive  the  end  of  a 
connecting  pipe,  and  hold  the 
clay,  lead,  or  other  packing 
which  unites  the  two,  to  make 
a  water  or  gas  tight  joint. 

Sock'et:-pole.  {Xuutical.) 
An  iron-shod  pole  used  in  pro- 
pelling boats. 

So'cle.     (Architeclurc.)     A 

plain  Ijlock  or  plinth,  forming 

a  low  pedestal  to  a  statue  or 

Socket- Pipes.         column  ;    or    a   plain   face    or 

a, Lengihnf  Snckei-Pipi.  r,\ini\i  at  the  lower  part   of  a 

6,  Branch  Piece.  ii 

c,  Connrcling  Pitce.  i     ,.,  ,  ,.  t 

d.  Elbow.  So'da-ap  pa-ra'tus.     In 

the  ordinary  process  of  prepar- 
ing carbonate  of  soda,  the  sulphate  of  soda  derived 
from  common  salt,  treated  with  sulphuric  acid,  is 
heated  with  chalk  and  .slaked  lime  or  coal.  This  is 
known  as  the  Leblanc  process. 

For  a  century  past  efforts  tiave  beea  made  to  accomplisti  the 
direct  conversion  of  tlie  salt  into  soda  by  me.ins  of  various  re- 
agent*.,  as  o\ide  oflead,  bicarbonate  of  magnesia,  caustic  lime, 
alumina,  silica,  ses(iuioxide  of  chromium,  or  hydrofluo-silicic 
acid  ;  but  without  success  on  an  extended  scale. 

The  "  ammonia  procc..JS,"  which  is  now  being  adopted  to  a 
considerable  ext^Mit  in  Germany,  France,  England,  and  else- 
where, is  based  upon  the  action  of  bicarbonate  of  ammonia  upon 
a  concentrated  solution  of  chloride  of  sodium,  by  which  the 
greater  part  of  the  solution  is  precipitated  as  l)icarbonate  of 
soda,  chloride  of  ammonium  rfmaining  in  the  solution  ;  tills  is 
treated  with  caustic  lime,  reconverting  the  chloride  into  am- 
monia, which  is  bicarbonated  and  employed  to  decompose 
another  portion  of  the  salt  solution. 

In  1S.37  Bell,  and  in  1*33  Dyer  and  Hemming,  in  England, 
patented  proce-s.ses  in  which  ammonia  was  employed. 

In  18.jlTuerck,and  subsequently  Schloesing.obtjiined  French 
and  English  patents  for  similar  processes,  under  which  attempts 


were  made  to  manufacture  on  a  large  scale,  but  proved  unproflt- 
able. 

Improvements  were  afterward  made  by  MarguerUte  and  De 
Sourdeval  of  Paris, and  Young  of  Limehouse,(ireat  liritaiu.and 
in  l.Sti7  soda  produced  on  the  large  scale  was  exhibi  l<  d  a  t  the  Paris 
Exposition  by  Solvay  &  Co.  of  Belgium.  The  process  employed 
by  them  is  as  follows  :  — 

A  strong  brine  is  prejMxred  in  a  reservoir  divided  by  upright 
partitions  into  six  or  more  compartments,  so  connected  that  a 
stream  of  water  tlowa  in  at  the  bottom  of  the  first,  out  at  the 
top  of  the  second,  into  the  bottom  of  the  third,  and  so  on  until 
it  becomes  saturated  with  salt ;  on  passing  into  the  last  com- 
partment, which  is  larger,  it  is  diluted  by  a  stream  of  fresh 
water  to  the  density  of  23°  or  24°  B,  and  filtered.  It  thence 
flows  to  the  bottom  of  a  second  vessel,  higher  than  it  is  wide, 
made  of  tinned  iron,  or  lead  lined  with  wood,  and  having  a 
perforated  bottom,  through  which  the  gjuseous  ammonia  enters 
and  is  absorbed  as  it  rises  through  the  brine.  The  liciuid  in- 
creases in  volume,  its  density  decreasing  to  16°  or  13^  B,  On 
reaching  a  certain  hight  it  is" known  to  be  .saturated,  and  is  al- 
lowed to  flow  through  a  cooler  into  the  absorber  /I  at  a  point 
near  midway  of  its  bight.  This  is  a  cylinder  from  35  to  oil  feet 
high,  and  is  divided  by  a  number  of  perforated  segmental  plates 
a,  beneath  which  are  "other  flat  plates  b  having  fewer  perfora- 
tions, the  object  being  to  permit  the  carbonic-acid  gas,  forced 
in  at  a  pre.ssure  of  li  to  2  atmospheres  through  the  pipe  c,  and 
also  the  non-satura'ted  liquid  to  ascend,  but  prevent  it  from 
descending  to  mix  with  the  saturated  portion  at  the  bottom. 
The  expansion  of  the  gas  prevents  the  heating  which  would 
otherwise  ensue.  The  liquid,  saturated  with  carbonic  acid,  is 
drawn  off  at  intervals  of  half  an  hour,  and  the  bicarbonate  of 
soda  separated  by  means  of  a  vacuum  filter.  The  remaining 
liquid,  a  chtoridp  of  ammonium,  is  then  heated  with  caustic 
lime,  chloride  of  calcium  being  formed  while  the  ammonia  is 
expelled  and  re-collected,  or  magnesia  is  employed  for  this  pur- 
pose :  the  resulting  chloride  of  magnesium  is  heated  with  water; 
when  hydrochloric  acid  is  given  off,  leaving  caustic  magnesia, 
which  niav  be  again  employed. 

The  biciirbonate  tlins  formed  is  reduced  to  the  ordinary  car- 
bonate of  commerce  by  means  of  the  cylinder  />,  having  a  num- 

Fig  5273. 


Ammonia-Soda  Apparatus. 

bcr  of  horizontal  plates  d  with  openings  at  the  center  and  periph- 
erv  .k  vertical  axis  e  passes  through  the  cylinder,  and  has 
ariiis  /  f  provided  with  blades  ?  s,  so  arranged  as  to  force  the 
material  alternately  toward  the  center  and  the  periphery  of 
the  plates.  The  plates  rfare  hollow,  and  heated  by  steani  or  hot 
gas  entering  throui:h  h  h  :  the  bicarbonate  is  put  in  at  i,  anil  by 
the  time  it  reaches  the  bottom  of  the  cylinder  is  converted  into 
the  drv  protocarbonate. 

A  kettle  C  heated  over  an  open  fire  may  be  employed  instead 
of  the  cylinder. 

Z)  is  a  section  through  the  cylinder  B.  .       .     j 

.\  new  process  recentlv  introduced  in  England  consists  in  de- 
composing chloride  of  sodium  by  sulphurous-acid  vapors  drawn 


SODA-FOUNTAIIf. 


2235 


SODA-FUENACE. 


directly  from  the  pyrite  burners.  This  does  away  with  the 
lead  chambers  usually  employed,  which  are  costly  to  build  and 
keep  iu  order.  The  sulphate  of  soda  produced  is  reported  to  be 
very  pure. 

Another  method  of  preparing  soda  and  soda  salts  is  that  used 
at  Xatrona,  Pa  ,  and  consists  in  treating  the  mineral  cryolite, 
■which  is  a  double  fluoride  of  sodium  and  aluminium.  This  is 
treated  in  a  reverberatory  furuace  with  quicklime,  producing 
caJcium  fluoride  and  aluminate  of  soda,  which  is  lixiviated  out. 
The  alumina  is  precipitated  by  carbonic  acid,  and  used  for  pre- 
paring; alum  and  sulphate  of  alumina.  The  carbonate  of  soda 
is  crystallized  to  form  s;il-soda,  which  is  then  bicarbonated  in 
the  usual  way.  The  soda  from  this  source  is  ver}-  pure,  and  is 
largely  used  for  making  glass.  The  calcium  fluoride  is  used  as 
a  flux  for  metals.  In  this  cryolite  process  all  the  products  are 
utilized.  See  also  Soda-forsace  j  Soda-fountac*  ;  Akrator; 
Fountain. 

So'da-foun'tain.  A  vessel  for  containing  soda- 
water  or  water  charged  with  carbonic-acid  gas  under 

high  pressure,  and 
Fig.  5274.  provided   with 

pipes  and  valves 
for  drawing  it  off 
as  required.  Soda- 
fountains  are  usu- 
ally made  of  cop- 
per, and  should 
be  lined  with  sil- 
ver to  prevent 
corrosion.  Steel 
is  also  employed. 

Fig.  5274  illustrates 
asimple  apparatus  for 
generating  the  gas 
and  charging  the 
fountain.  The  gen- 
erator a  b  consists  of 
two  parts  communi- 
cating by  a  valved 
opening.  The  lower 
part  is  partially  filled 
with  chalk  or  other 
nearly  pure  carbon- 
ate of  iime,  the  upper 
with  sulphuric  acid. 
On  opening  the  valve 
by  turning  a  small 
hand-wheel,  the  acid 
is  brought  in  contact 
with  the  chalk,  which 
Soda- Fountain.  it    decomposes    with 

the  evolution  of  car- 
bonic-acid gas ;  this  is  passed  through  a  purifier  c  containing 

Fig.  5275. 


some  material  which  will  remove  any  deleterious  matters  from 
the  gas,  and  provided  with  a  gage  rf,  which  indicates  the  degree 
of  pressure  in  the  vessels.  The  carbonate  is  kept  in  motion  by 
a  rotary  stirrer  f.and  when  the  desired  pressurt?  is  attaim-d,  the 
cockyis  opened,  permitting  the  gas  to  flow  into  the  fountiiin  g, 
which  has  been  previously  partinlly  filled  with  water,  in  which 
a  small  quantity  of  soda  is,  in  some  cases,  dissolved.  Pure  wa- 
ter is,  however,  usually  employed,  and  a  flavoring  sirup  added 
when  the  fluid  is  drawn.     See  Fountain.  Fig.  208*i,  page  911. 

Fig.  5275  is  a  portable  arraugtment  for  village  or  picnic  use, 
in  which  the  aeration  of  the  water  is  produced  by  the  attion  of 
acid  on  an  alkali  in  a  chamber  near  the  nozzle  The  pump- 
cyhnder  is  guarded  by  a  perforated  partition  from  the  ice- 
chamber.  The  water  is  forced  by  a  piston  to  the  main  pipe,  the 
delivery  ends  of  which  are  respectively  a  nozzle  for  plain  ice- 
water,  and  a  nozzle  in  which  an  eflervescent  powder  hes  upon 
a  perforateil  diaphragm  in  the  discharge-cup. 

In  Fig.  5276,  the  soda-water  passes  through  the  annular  space 
between  an  ice-chamber  and  an  outer  case  containing  some  non- 


conductor of  heat.  Diseharge-fjiucets  oommunicate  with  the 
soda-water  reservoir  and  the  ice-chamber  See  Soda-water  Ap- 
paratus. 

So 'da-fur 'nace.  A  furnace  for  converting  sul- 
phate of  soda,  obtained  by  treating  common  salt 
with  sulphuric  acid,  into  the  carbonate.  This  is 
effected  by  fu.sing  the  sulphate  in  combination  with 
chalk  and  slaked  lime  or  small  coal,  —  according  to 
Leblanc,  100  parts  sulphate.  100  chalk,  and  50  slaked 
lime,  —  but  the  proportions  are  varied. 

A  (Fig.  5277')  represents  the  rotiry  furnace  used  for  the  pur- 
pose. It  consists  of  an  iron  cylinder  a  lined  with  fire-clay  and 
having  an  opening  at  one  side  into  which  the  charge  is  dumped 
from  a  wagon  above,  the  cylinder  having  been  previously  heated 
red-hot. 


Fig.  62; 


Soda-Fountain. 


Soda- Furnace. 
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The  opening  is  then  closed,  and  the  cylinder,  which  is  pro- 
Tided  with  exterior  rihs  resting;  cm  friction-whwls  beneath,  is 
cau-sed  to  make  a  few  wuii-rotations  until  the  nnu-ss  inside  funes, 
when  a  slow  rotatory  motion  is  maintained  until  the  oiKinition 
is  L-onipk'ted.  The  rotation  is  effected  by  suitable  belting  and 
gearing,  and  during  the  process  the  heat  is  maintained  by  the 
products  of  combustion  from  the  furnace  6,  which  pass  through 
the  cylinder  from  end  to  end,  and  are  carried  otf  by  the  flue  r. 
The  charge  in  England  is  usually  about  14  cwt.  On  the  t'onti- 
nent,  where  the  revcrberatory  furnace  is  in  general  use,  uiueh 
larger  quantities  are  employed 

The  crude  soda  is  i-eHued  by  lixiviation.  B  represents  De- 
80rme"s  apparatus  for  thi-^  purpose.  It  consists  of  a  number  of 
tanks  a  bed  f  (usually  12  or  14  are  employed)  connected  by  a 
series  of  bent  pipe*  ascending  from  the  bottom  of  each  vat  to 
the  top  of  that  next  below  it  in  the  scries.  The  tanks  are  filled 
with  warm  water,  and  in  e  are  placed  two  perforated  vessels 
filled  with  pulverized  soda;  at  the  expinition  of  25  minutes 
these  are  removed  to  il  and  replaced  by  others  ;  the  vessels  are 
thus  transferred  consecutively  from  the  lower  to  the  higher  vats 
until  all  are  tilled,  when  the  first  are  removed,  drahied,and 
emptied.  Each  time  that  fresh  soda  is  placed  in  the  vat  e  an  equal 
quantity  of  water  is  added  to  the  upper  vat,  causing  a  transfer- 
reuce  of  the  same  amount  of  lye  from  each  vat  to  the  one  below 
it,  until  finally  received  in  the  clearing-tank/,  where  any  im- 
purities are  deposited. 

So'da-pa'per.  A  p<aper  made  by  saturating  fil- 
teriuj^  jiapci"  w  il  ii  i-arbuiiate  oi'  .soda.  Used  for  iiiclo.s- 
ing  powders  wliiL-h  are  to  be  ignited  under  the  blow- 
pipe, so  tiiat  they  may  not  be  blown  away.  Also 
used  as  a  test  ]iaper. 

So'da-w^a'ter  ap'pa-ra'tus.  Fig.  5278  .shows 
an  upright  earlmnii-arid-gas  generator.  The  aeid 
and  water  are  ehargeil  through  the  bung  A,  and  are 
conducted  by  a  pipe  to  below  the  diaphragm  .)/,  on 

Fig.  5278. 


and,  after  passing  downward  through  the  purifying 
liquid,  is  conducted  to  the  fountain  by  a  pipe,  to 
which  it  may  be  admitted  by  the  valve  1). 

Fig.  5279  illustrates  a  Matthews  apparatus  for  aerating  bev- 
erages, having  a  horizontal  generator  and  two  stjitiouary  louu- 
Uiins  in  connection  with  an  apparatus  for  charging  bottles  fitted 
with  gravitating  stoppers. 

Each  fountain  is  about  two  thirds  filled  with  pure  cold  water 
through  the  apertures  closed  by  the  plugs  k  n,  which  are  then 
iuscrted  and  screwed  home.   The  gas-washer  is,  in  like  manner, 

__      Fig.  5279. 


Matthews''  Upright  Generator. 

which  the  marble  poured  through  the  bung  B  rests. 
On  turning  the  handle  E,  a  four-wiuged  valve  causes 
tbis  marble  to  drop  throngli  .slits  in  the  dia])lirngm 
into  the  dilute  acid  beneath,  where  it  is  diffused  by 
the  agitator  0  on  the  shaft  S.  K  is  the  generator 
discharge- valve. 

The  evolved  gas  passes  through  tlie  pijie  C  into 
Mie  washer  U,  whicli  is  charged  through  the  bung  6', 


Appdratus/or  ehar^inz  Bottles  with  Aerated  Liquid. 

about  two  thirds  filled  through  the  opening  at  (,  which  is  then 
also  closed.     The  discharge-valve  c  of  the  acid  chamber  is  then 
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closed  by  depressing  the  lever  a,  which  is  locked  by  a  cam  &, 
and  sulphuric  acid  is  poured  in  through  a  bung  tj.  Water  is 
poured  into  the  generator  through  the  bung  f,  and  afterward 
marble,  and  the  two  arc  mingled  together  by  turuing  the  hand- 
wheel  i  on  the  agitator.  The  lever  a  is  raised  to  open  the  valve 
c,  which  admits  acid  into  the  generator,  and  the  agitator  turned 
until  the  required  pressure  is  indicated  by  the  gage.  The  gas 
passes  by  the  pipe  a  through  the  washer,  and  by  turning  the 
valve  5  is  admitted  to  tlie  middle  fountain,  where  the  agitator 
is  set  in  ojx'ration  by  turuing  the  handle  j,  thoroughly  iiiter- 
mingUng  the  gas  and  water.  Then,  through  the  medium  of  the 
stop-cock  r,  connection  is  made  with  the  bottling-machine.  Tliis 
should  be  locattnl  at  least  six  feet  lower  than  the  generating 
apparatus.  The  bottle  is  placed  neck  downward  in  the  socket 
of  the  machine,  and  is  secured  by  depressing  a  treadle.  Ele- 
vating the  hand-lever  inserts  a  tube  within  the  neck  of  the  bot- 
tle, and,  by  opening  a  gas-valve  beneath  the  machine,  charges 
the  bottle  with  g;is  from  the  top  of  the  fountain  above-  The 
lever  is  then  depressed,  and  a  cock  on  a  pipe  leading  from  the 
lower  part  of  the  fountain  is  opened,  by  which  the  bottle  is 
filled  with  aL-rated  water.  When  the  middle  fountain  is  emptied , 
the  cock  s  is  closed  and  q  opened,  thus  utilizing  the  remaining 
gas  in  that  fountjiin  to  charge  iu  part  the  end  one  ;  r  and  q  are 
then  closed  and  />  opened  to  complete  the  charge  directly  from 
the  generator.  When  the  proper  pressure  is  thus  attained,  the 
cock  q  is  opened,  permitting  the  gas  and  water  to  flow  to  the 
bottling  apparatus  as  before.  The  bottling-machine  is  thus 
alternately  put  in  connection  with  each  of  the  fountains  of  the 
apparatus. 

in  Matthews'  improvement   on  the  "Bramah"'   apparatus 
(Fig.   5280),   water    and 
Fig.  5280.  gas  are  admitted  to  the 

induction-tube  through 
two  separate  pipes.   The 
working  cylinder    F    is 
accurately     fitted     and 
packed  around  the  sta- 
tionary tubular  plunger 
D,   and    together    with 
tlic  pipes  /J  is  vertical- 
rei'iprocated  by  a  yoke 
operated  bv  the  crank- 
shaft H  of  the  hand- 
wheel.  At  each  upward 
stroke,  the  gas  and  wa- 
ter pass  through  an  up- 
wardly open- 
ingvalvec, in- 
to the  plunger 
\  i>,aud  at  the 

down  stroke  a 
valve  at  top 
of  the  plunger 
hftitig,  they 
are  conveyed 
upward 
through  /  J 
and  dis- 
charged 
through  a 
serie?  of  holes 
near  the  top 
of  the  latter, 
which  passes 
through  a 
stuffing-box 
in  the  base- 
plate B,  and 
carries  two 
disks  L  ilf, 
having  scroll- 
shaped  pas- 
sages  be- 
neath,  with 
their  spirals 
arranged  ia 
reverse  direc- 
tions; the  gas 

and  water  circulate  around  the  lower  one  of  these,  and  are  con- 
ducted to  the  other,  where,  after  circulating  in  the  opposite  di- 
rection, they  escape  through  a  central  discharge  orifice  into  the 
condenser  C.  This  circulatory  movement,  together  with  the 
churning  reciprocatory  motion  of  the  disks,  tends  to  insure  the 
complete  aeration  of  the  water.  The  condenser  is  provided  with 
suitable  outlets  through  the  bed-plate  for  the  attachment  of  a 
pipe  leading  to  the  bo tt ling-apparatus  and  a  pressure-gage  or 
safety-valve.  The  pressure  of  gas  in  the  condenser  assists  the 
down  stroke  of  the  pump,  and  there  are  no  joints  above  the 
water-line  a  to  be  made  ga.<5-tight. 

Matthews*  method  of  making  ve.'^els  for  containing  gases  and 
liquids  under  pressure  consists  in  forming  the  cylindrical  body 
of  several  thicknesses  of  tough  sheet-metal,  as  steel,  coated  with 
tin  and  united  by  sweating  tliem  together.  This  may  be  done 
by  inserting  several  cylinders  of  slightly  varying  diameters,  one 
within  the  other,  or  i-olling  a  single  sheet  of  metal  into  volute 
Conn,  the  mode  of  efiecting  the  junction  of  the  layers  being  iu 


the 


Bottle-Filling  Apparatus. 
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either     case 

same ;  the  seg- 
mental ends  are 
formed  iu  like 
manner,  and  simi- 
larly united  to  the 
cylindrical  body. 

Vessels  con- 
structed on  this 
principle  are  used 
for  holding  the 
compressed  car- 
bonic-acid gas 
which  serves  as  a 
motor  for  the  fish 
or  self-propelling 
torpedo  used  iu 
United  .States  na- 
val service. 

Fig.  52S1  is 
a  HUing-appa- 
ratus. 

The  bottle  a  ha^ 
a  nozzle  b  conmiu 
nicatiug  with  a  i 
tube  descending 
nearly  to  the  bot- 
tom of  the  bottle, 
and  having  a  ver- 
tically moving 
valve ,  which  is  de- 
pressed either  by 
a  thumb-lover  or 
by  a  knob  at  top. 

i  The  apparatus 
has  a  tubular 
standard  c,  at  the 

I  top  of  which  is  an 
inclined  guide  d, 

carrying  a  sliding  plate  supporting  the  frame  f,  and  raised  by 
depressing  a  treadle.  At  the  lower  part  of  the  frame  is  a  shelf, 
having  an  orifice  of  sufficient  size  to  receive  the  neck  of  the 
bottle.  The  upper  part  of  the  frame  has  two  semicircular  arms 
g,  one  of  which  is  pivoted  so  as  to  swing  open  ;  the  two  em- 
brace the  bottle,  and  are  secured  by  a  catch  ;  this  arm  is  also 
provided  with  a  shield  to  prevent  the  operator  being  injured  by 
fragments,  should  the  bottle  burst.  The  bar  '/'  holds  the  socket 
of  the  charging-pipe  A-,  through  which  the  aerated  liquid  flows. 
In  charging,  the  bottle  is  placed  in  position  in  the  frame,  which 
is  raised  by  depressing  the  treadle,  bring- 
ing the  nozzle  6  into  a  socket  on  the  end 
of  the  charging-pipe  ;  by  a  movement  of 
a  lever  near  ^,  the  valve  of  the  bottle  is 
raised,  and  with  the  other  haml  the  cock 
of  the  pipe  k  is  opened,  permitting  the 
fluid  to  flow  ;  when  filled,  the  cock  is 
closed,  the  interior  pressure  closing  the 
bottle-valve.     See  Siphon-filling  App.\- 

RATUS. 

Fig.  5282  is  Matthews'  pressure-gage 
for  .sioda  water  apparatus  (No.  13,4t)8,  of 
1855).  The  tube  A  has  offsets  at  one 
side  in  the  form  of  hollow  plates  b.  By 
forcing  steam  or  other  fluids  into  the 
tube,  the  effect  wil'  •■«  to  expand  or 
press  apart  the  horizontal  portions  of  ■ 
the  offsets  6  ;  and  thus  that  side  of  the 
tube  becomes  elongated,  producing  a 
deflection  of  the  tube,  wliich  (by  con- 
nection of  the  upper  end  of  the  tube'' 
with  an  indicator)  will  iudicate  the  press- 
ure.    The  tubeismade  by  electrotyping 

upon  a  core  of  easily  fusible  material,    Mntthfivs'*  Pressure' 
such  as  stearine,  which  is  to  be  melted         (ift^e  for  Soda- 
when   the  electrotyping  has  been  fin-       Water  Apparatus. 
ished.     This  is  one  of  the  earliest  appli- 
cations of  metal  formed  by  electro-ileposition  to  a  strictly  me- 
chanical purpose. 

Sod-cut'ter.  An  implement  for  cutting  sods  or 
turt's  t'rniii  tlie  f,Toimd.     A  pnring-ploir  or  soil-.sjiade. 

Sod'ding-im'ple-ments.  Tools  lor  Lutting  sods 
and  laying  them  down. 


Fig.  5282, 


A  sharp  bent  -  handle 
spade  is  used  for  cutting 
the  sods  ;  or,  on  a  large 
scale,  a  paring-plow  is 
used. 

In   laying    down    the  Sodding- bnplements. 

sods,  a  curved  knife  is 
used,  and  atiattening  mallet  for  pounding  the  sods  flat 
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So'di-um.  Eciuivalfiit,  23 ;  syniliol,  i\'«  (na- 
truiii^ ;  sin-cilii'  gnivity,  0.972;  fusing-ijoiut,  190° 
Fah.  Tliis  metal  was  ilisuovered  by  Sii-  Huiiiiilii'y 
Davy  in  1807.  Sodiiiiii  i.s  a  wliitu  metal,  oxiilizes 
reailily  in  the  air,  and  rapidly  on  eontaet  with  water. 
]f  till'  water  be  previoiKsly  heated,  it  is  decomposeil 
so  rapidly  and  with  so  much  heat  as  to  inllame  the 
hyilrogen. 

The  salts  of  sodium  are  widely  diffused. 

Comnion  salt  (chloride  of  sodium),  caustic  soda, 
sulphate  of  soda  (Glauber  salts),  carbonate  of  soda, 
etc.,  etc.,  are  highly  useful  iu  the  arts,  in  glazes, 
flu.\es,  medicines,  gunpowder,  soap,  and  in  preserv- 
ing meat,  as  a  condiment,  etc.,  etc.     See  SoDA-APf  A- 

KATUS. 

So'di-um  A-mal'gam.  See  Amalgam,  pages 
72,  73. 

Sod-plow.  A  [ilow  long  in  the  share  and  mold- 
lioaril,  ada[ited  to  cut  ami  overturn  sod. 

Sof.  A  plain  cloth  made  of  the  hair  of  the  An- 
gora goat. 

So'fa.  A  long,  stuffed  couch,  with  seat,  back, 
and  ends  upholstered. 

The  coiu'lics  of  the  Egyptians,  Persians,  and  Greelis  were  ex- 
pensive and  hanelsome.  Tlie  latter  obtained  tlunn  from  their 
Euj<tern  eoiineetions,  as  indicated  by  the  statement  of  Athena^us 
that  "  Artaxcrxes  gave  Temagoras  tlie  Cretan  a  tent  of  extraor- 
dinary size  and  beauty,  and  a  couch  with  silver  feet  ;  and  he 
sent  hiiii  also  expensive  coverlets  and  a  man  to  arrange  them, 
saying  that  tlie  (Jreeks  did  not  know  how  to  arrange  a  couch. 
Plato  the  pliilosoplier  says :  *  Men  now  distinguish  the  couches 
and  coverings  with  reference  to  what  is  put  round  the  couch 
and  what  is  put  under  it.'  .\ud  his  namesake,  the  comic  poet, 
says : — 

'  There  the  well-dressed  guests  recline 
On  couches  rich,  with  ivory  feet, 
Arid  on  their  purple  cushions  dine, 
Which  rich  Sardinian  carpets  meet.' 
For  the  art  of  weaving  embroidered  cloths  was  in  great  perfec- 
tion in  his  time."  ~  ATaEX:Eus  (a.  d.  220). 

Soffit.  (Aixhiteclurc.)  a.  The  lower  surface  or 
inlradun  of  an  arch. 

b.  The  ceiling  of  an  apartment  divided  by  cross- 
beams into  compartments. 

c.  The  under  part  of  an  overhanging  cornice  or 
projecting  b.alcony. 

Soft'eu-ing-ma-ohine 
of  till'  nature  of  a  fuUiiig- 


stock,  for  beating  the 
hides  in  water  to  satu- 
rate them,  as  a  prelimi- 
nary to  other  proces.ses. 
In  that  illustrated,  the 
skins,  in  lieu  of  simjdy 
soaking,  are  placed  in 
the  fidling-niill  and  wa- 
ter allowed  to  run  into 
the  same.  Loose  wool 
is  collecte'l  by  a  wire  at 


{Lcalhr.r.)    A  machine 
Fig.  5284. 


Machinejor  Softening  Sheep-Skins. 


bottom.  The  machine  is  especially  employed  in  the 
soft  or  oil  treatment  of  skins  of  sheep,  goats,  chamois, 
deer,  etc. 

Soft  Sol'der.     An  alloy  used  for  soldering. 

Tillman's  si>l't  solder  is  usually  composed  of  2  tin, 
1  lead  ;  sometimes,  from  motives  of  economy,  more 
lead  is  nsi'il ;  1  i  tin  to  1  lead  is  the  most  fusible 
solder  of  this  kind  made  without  bismuth. 


Pewterer's  soft  solder  consists  of  2  bismutli,  4  tin, 
3  lead  ;  or,  1  bismuth,  1  tin,  1  lead.    See  pages  62,  63. 

Soil-pul'ver-iz'er.  (Hiusbdndnj.)  A  machine 
foi-  breaking  clods.  A  foini  of  harrow  or  Hanged 
roller.      See  Cl.up-CKUsUEIi,  Fig.  1334. 

So'lar.  (ArcliUccturc.)  A  loft  or  upper  chamber 
of  a  building.     See  Sullar. 

So'lar  Cam'e-ra.  {Photo/jraphy .)  An  instru- 
ment^lor  enlarging  by  sunlight.  Usually  for  obtain- 
ing an  enlarged  positive  from  a  negative  on  glass. 


Solar  Camera. 

The  instrument  is  sometimes  used  in  connection 
with  a  heliostat,  which  keeps  the  condensing  lens 
directed  to  the  sun.  The  board  to  receive  the  paper 
for  the  enlarged  picture  is  placed  in  such  of  the 
grooves  in  the  box  D  as  may  be  adapted  to  the  re- 
quired enlargement.  See  also  Fig.  3676,  page  16S1. 
So'lar  Chro-nom'e-ter.  A  sun-dial  adajited  to 
.show  mean  insteail  of  .solar  time. 

In  Fig.  5286,  the  hour  arc  IV a  is  has  the  divisions  of  time 
engraved  upon  it,  and  is  set  parallel  with  the  equator.  To  this 
the  arc  /f,  which  rarries  the  gnomon  frame,  is  centrally  fastened, 
and  so  that  the  gnomon  is  parallel  with  the  earth's  axis.  The 
gnomon  is  a  plate  perforated  hy  a  longitudinal  groove,  one  of 
whose  sides  is  formed  by  a  curve,  the  co-ordinates  of  which  are 

Fig.  5286. 


Solar  Ckronometer. 

respectively  proportional  to  the  8un>  declination  and  to  the 
difference  between  mean  and  apparent  time  for  each  day,  or  for 
successive  series  of  days  sufficiontlv  long  to  render  the  change 
in  the  equation  of  time  graphically  appreciable  in  the  scale  on 
which  the  dial  is  constructed,  so  that  the  shadow  east  by  the 
edge  of  this  curve  is  thrown  backward  when  the  sun  is  fast,  and 
forward  when  it  is  slow,  to  an  extent  equal  to  his  variation  from 
the  mean  or  clock  time,  always  indicating  the  mean  time  upon 
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the  scale  of  the  equatorial  arc.    The  gnomon  must  be  reversed 
after  each  equiuox. 

Solar  En'gine.  An  engine  in  which  the  heat 
of  the  solar  rays  is  concentrated  to  evaporate  water 
or  expand  air  used  as  a  motor  for  a  steam  or  air 
engine.  > 

Archimedes,  concentrating  the  heat  rays  by  mirrors,  is  said 
to  have  set  fire  to  the  Roman  tleet  before  Syracuse;  however 
this  may  be,  Buffon,  nearly  twenty  centuries  afterward,  proved 
that  it  was  practicable.     See  Buumxg-glass. 

Professor  Mouchat,  in  France,  in  lS^il,  and  since,  has  con- 
trived various  apparatus  for  cooking,  distilling,  baking,  and 
heating  the  boilers  of  engines  by  solar  heat. 

Captain  John  Ericsson  has  constructed  several  engines  hav- 
ing boilers  provided  with  mechanical  devices,  contrived  by  him 
for  effecting  the  necessary  concentration  of  the  solar  rays,  which 
he  states,  when  collected'  from  HX)  square  feet  of  surface,  will 
effect  the  evaporation  of  489  cubic  inches  of  water  per  hour, — 
more  than  equivalent  to  one  horse-power.  This,  however,  is 
but  a  small  proportion  of  the  potential  energy  actually  developed 
by  the  solar  heat  hourly  received  upon  this  area,  which  he  esti- 
mates to  be  equivalent  to  that  caused  by  the  combustion  of 
200,000  pounds  of  coal  in  the  same  time. 

These  experimental  engines  have  cylinders  of  2  to  5  inches 
in  diameter,  \vith  6  inches  stroke,  and  have  no  peculiar  con- 
structive novelty;  this  being  confined  to  the  heat-concentrat- 
ing apparatus. 

Some  are  operated  by  atmospheric  air  heated  to  a  temperature 
of  480°,  and  others  by  steam  of  much  lower  temperature.  The 
speed  attained  has  been  in  noo:ise  less  than  100  revolutions  per 
minute,  wliile  a  regular  and  continuous  rate  of  300  revolutions 
per  minute  has  been  reached. 

Solar  Eye-piece.  Invented  by  Dawes.  An 
arrangement  by  which  the  light  and  heat  are  reduced 
in  solar  observations  by  observing  only  a  very  minute 
portion  of  tlie  .solar  surface. 

Solar  Lamp.  Another  name  for  the  Argand- 
LAMP  (which  seej.  It  has  a  tubular  wick  and  cen- 
tral duct  which  admit  air  to  the  interior  of  the 
flame.     See  paije  142. 

So'lar  Mi'cro -scope.  A  microscope  which 
throws  the  magniticd  image  of  an  object  illuminated 

by  tlie  sun's  rays 
Fig.  5287.  upon  a  wall   or 

screen.  A  sim- 
ple form  is  shown 
in  Fig.  5287.  ab 
is  a  mirror  which 
receivesthesun's 
rays  and  reflects 
them  through  the 
concentrating 
lens  c  d  upon  a 
transparent  ob- 
ject to  be  mag- 
nified. This  is  placed  just  within  the  focus  of  the 
magnifying  lens  g  h,  which  ihrows  the  image  upon 
the  wall  or  screen  I  ?/i,  the  size  of  the  magnified  fig- 
ure depending  on  the  distance  the  instrument  is 
placed  from  the  wall.  The  room  is  darkened,  usu- 
ally by  a  perforated  shutter  n  o.  This  instrument 
has  been  now  generally  superseded  by  the  Oxyhy- 
DKOr.EN  MICKOSCOPE  (whicli  see). 

Solar  Tel'e-graph.  A  telegraph  in  which  the 
rays  of  the  suu  are  projected  from  and  upon  mirrors. 
The  duration  of  the  rays  makes  the  alphabet,  after 
the  system  of  Morse.  It  was  proposed  to  apply  it 
to  the  use  of  the  French  army  in  Algeria,  the  posts 
to  be  established  at  twenty  leagues  from  each  other. 
See  Hrliotuope. 

Sol'der.  A  metal  or  alloy  nsed  to  unite  adjacent 
metallic  edges  or  surfaces.  It  must  be  rather  more 
fusible  than  the  metal  or  metals  to  be  united,  and 
with  tliis  object  tlie  components  and  their  relative 
amounts  are  varied  to  suit  the  character  of  the  work. 

"BrajBsis  united  with  brass  only  by  pewter."  —  Lucretics, 
Book  VI. 

Solders  are  distinguished  by  specific  names,  defining  quality, 
composition,  or  purpose,  as  hard,  anft,  irliite,  spelter,  S°^^t 
silver f  copper,  tin,  plumber's,  pewlerer's,  buUon,  etc. 


Solar  Microscope. 


Hard  solders  are  such  as  require  a  red  heat  to  fuse  them  •, 
they  are  employed  for  joining  brass,  iron,  and  the  more  refrac- 
tory metals.  Soft  solders  melt  at  a  companitively  low  tempera- 
ture, and  are  used  with  tin  and  lead,  of  which  niet;ils  they  are 
wholly  or  in  part  composed.  Common  tin  solder,  composed  of 
1  tin  and  2  lead,  is  perhaps  the  best-known  example  of  this 
class.  Spelter  and  silver  solders  are  the  most  generally  used 
among  the  hard  solders.    See  Alloy,  page  63. 

Solders. 

Soft.  For  lead;  tin,  1;  lead,  1^.  For  tin:  tin.l;  lead,  2. 
For  pewter:  tin,  2;  lead,  1. 

Hard.  For  brazing,  hardest :  copper,  3;  zinc,  1.  For  braz- 
ing, hard:  tin,l;  copper, 4;  ziue,3.  For  brazing, softer :  tin, 
2;  antimony,  1- 

Gold  solder:  gold,l;  silver,  2:  copper.  3. 

SiU't-r  solder,  hardest :  4  parts  fine  silver ;  1  copper.  Hard  : 
3  parts  sterling  silver ;  1  brass  wire.  Sn/i :  2  parts  fine  silver ; 
1  bnfcss  wire  ;  J  part  arsenic  is  sometimes  added  at  the  close  of 
the  operation,  to  make  the  alloy  whiter  and  more  fusible. 

Hard  brass  solder  :  8  brass  ;  1  zinc  or  tin.  Soft  brass  solder: 
6  brass ;  1  zinc  ;  1  tin.     For  iron  or  steel. 

For  soldering  iron  and  steel  to  brass:  3  tin;  391  copper;  7i 
zinc. 

While  or  button  solder:  10  parts  tin;  6  copper;  4  brass. 
Also,  10  copper ;  8  brass  ;  12  spelter  or  zinc. 

Fine  gold,  laminated  and  cut  into  shreds,  is  used  for  soldering 
articles,  as  chemical  vessels  of  platinum,  and  for  gold  alloys; 
silver  for  solderiue;  German  silver  ;  copper  in  shreds  for  iron. 

The  alloy  No.  8^in  the  list,  page  G2,  2  tin,  1  lead,  is  used  for  a 
variety  of  metals,  as  cast-iron  and  steel,  tinware,  copper  and 
its  alloys,  lead  and  tin  pipe,  and  Britannia  ware,  an  apjiropriate 
flux  being  employed  in  each  case.  See  list  of  melting  points, 
Alloy,  page  (32. 

The  fluxes  generally  employed  for  soldering,  and  also  for 
welding,  are  — 

For  iron  :  borax,  or  sal-ammoniac. 

For  tinned  iron  :  rosin,  or  chloride  of  zinc. 

For  copper  and  brass:  sal-ammoniac,  or  chloride  of  zinc. 

For  zinc  :  chloride  of  zinc. 

For  lead  :  tallow,  or  rosin. 

For  lead  and  tin  pipe  :  rosin  and  sweet-oil. 

For  pewter  :  Gallipoli  oil  (an  inferior  olive-oil). 

For  steel:  sal-ammoniac,  1  part;  borax,  10;  pounded  to- 
gether, fused,  and  pulverized- 

A  liquid  for  use  with  soft  solder  is  made  by  dropping  small 
pieces  of  zinc  into  2  fluid  ounces  of  muriatic  acid  until  bubbles 
cease  to  rise,  and  adding  i-  teaspoonful  of  sal-ammoniac  and  2 
fluid  ounces  of  water  to  the  liquor.  See  Soldering  ;  also  page 
03,  ante. 

Soft  solder  is  manufactured  and  sold  in  the  form  of  ingots, 
cakes,  or  rods  ;  the  latter  are  sometimes  prepared  by  forcing 
the  metal  in  a  semi-fluid  stjite  through  a  series  of  apertures  in 
the  bottom  of  a  heated  reservoir,  in  which  tlie  metal  is  poured 
while  fluid,  by  means  of  a  ram  operated  by  hydraulic  power;  in 
other  cases  the  rods  are  cast  in  cylindrical  radial  openings  in  a 
wheel,  which  is  caused  to  rotate  beneath  the  metal  reservoir  in 
a  manner  somewhat  analogous  to  that  employed  for  casting  type. 

The  hard  solders  are  prepared  in  irregular  masses  or  grains ; 
the  finer  kinds  are  drawn  into  strips  or  wire. 

Sol'der-cast'ing. 

solder  into 
sticks  or  drops 
for  more  con- 
venient use. 

InFig.  52S8, 
the  solder  con- 
tained within  a 
steam-heated 
block  is  ex- 
pressed there- 
from through 
the  perforated 
bottom  by  the 
ram  of  a  hy- 
draulic engine. 
The  die  is 
pierced  with, 
numerous  holes 
of  the  form  and 
size  of  the  rods 
to  be  produced. 

In  Fig.  5':?89. 
the  reservoir 
containing  the 
melted  metal  is 
hinged  by  a  bar 


A  mode  of  making  molten 


Rod- Solder  Machine. 


SOLDERING. 


2240 


SOLDEUINGLAPPARATUS. 


to  a  staiulaiJ  on  the  frame,  so  as  to  be  elevated  wlien 
reiiuireil.     Tlie  iitutal  passes  tliiougli  an  opening  in 


Fig.  5289. 
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Drop-StiUhr  Machine. 

the  floor  into  the  pockets  of  the  jieiiphery  of  the 
mold-wheel  revolving  beneath. 

To  make  spindle-shaped  drops,  pour  the  melted 
solder  into  cold  water  at  as  low  a  heat  as  the  metal 
will  run.  Pour  n  steady  stream  ^  inch  in  diameter 
from  a  hight  of  3  inehes  above  the  water. 

Sol'der-iug.  The  process  of  uniting  two  pieces 
of  the  same  or  of  dilferent  metals  by  the  interjMJsi- 
tion  of  a  metal  or  alloy,  which,  by  fusion,  condnues 
with  each.  In  autogeneous  soldering,  the  two  pieces 
are  directly  united  by  the  partial  fusion  of  their 
contacting  surfaces,  without  the  intervention  of  an 
alloy.     See  Fig.  738,  i>age  309. 

The  nio(li.'S  of  applying  heat  are :  — 

Tlie  nakotl  tire. 

Hollow  fiiriKU-e  or  muffle. 

limner.-'inn  in  melted  solder. 

Mi'tfcil  soliler  pnured  ou. 

Ilruted  iron  not  tiiined. 

lU'iiteil  rop]ii'r  tool  tiuucd. 

Blow-pipe  Hanie. 

Alcohol  Haiiie. 

Stream  of  heated  air. 

This  art  wils  understood  and  practiced  in  ancient  E^ypt. 
Vases  made  of  inihricated  or  overlappinj;  plates,  and  supposed 
to  be  soldered  toj;ether,  are  represented  in  tombs  of  Thothmcs 
III.,  14'J0  n.  c.  Tin  forms  an  insi'eilient  in  soft  solder, and  was 
brought  from  Britain  by  the  rhoenieian-i  lUOO  b.  c  ,  and  prob- 
ably long  before.     Malacca  also  yielded  tin  in  very  remote  ages. 

The  piece.'*  which  went  to  form  the  stand  of  the  silver  vji.«e 
presented  to  the  temple  of  Delphi  by  Alyattes,  king  of  Lydia, 
were  of  iron  inlaid  with  gold,  and  were  soldered  together.  This, 
if  it  were  the  second  Alyattes.  was  about  617  B.  c.  Soldering 
leaden  pipes  is  mentioned  by  Vitruvius. 

Soldering  wjis  apparently  unknown  in  Greece  in  the  time  of 
Homer.  (lannncred  plates,  such  as  armor,  were  united  by  me- 
chanical fastenings,  —  nails,  pins,  rivets,  cramps,  and  dovetails. 

In  the  ordinary  process  of  soldering  small  articles,  —  as,  for 
example,  of  tinware,  —  the  workman  places  the  two  metallic 
surfaces  together,  and  then,  with  his  so/iferins;-irnn,  which  has 
been  pn^vionsly  heated  to  the  proper  temperature  in  a  small 
charcoal  furnace  beside  him,  he  melts  off  sufficient  solder  from 
the  stick  or  cake,  allowing  it  to  flow  on,  and  between  the  parts 
to  be  joined ;  the  hot  iron  is  then  applied  to  the  joint,  so  as  to 
cjiuae  the  solder  to  become  uniformly  fluid,  equalize  its  distri- 
bution, and  smooth  its  exposed  surface.  See  also  Cak-solder- 
JNG  Machine,  Fig.  1074,  page  452. 

Large  and  heavy  pieces  of  iron  and  steel  are  united  by  inter- 
posing sheet  copper  or  brass  between  the  parts  to  be  joined, 
which  have  been  previously  cleansed  by  filing.  They  are  then 
fastened  together  by  wire,  and  the  joint  is  covered  with  moist 
clay  free  from  sand  ;  this  is  allowed  to  dry,  and  the  pieces  are 
exposed  to  a  blast  until  they  become  white-hot  and  the  clay  is 
vitrified ;  less  heat  is  required  for  brass  than  for  copper.  In 
soldering  iron  to  iron,  the  pieces  are  cooled  in  water,  but  in 
soldering  steel  to  steel  they  are  cooled  slowly  ;  brass  solder  is 
employed  for  articles  of  moderate  size,  either  of  iron,  steel,  or 
brass.  /Very  fine  iron  or  sti'cl  articles  are  united  by  pure  gold, 
or  hard  gold  solder,  which  is  also  employed  for  gold.  Silver 
solder  is  used  for  silver,  and  sometimes  for  German  silver.  A 
silver  solder,  compose<l  of  equal  parts  of  silver  and  malleable 
brfu«3,  is  also  employed  with  small  iron  and  steelartirles. 

For  hrazhii;  or  hard  soldering,  the  blacksiiiith's  forge  is 
frequently  used,  but,  in  genenil,  a  special  liejirth  similar  to 
the  forge,  but  morci  conveniently  arranged  for  rei-eiving  large 
objects,  is  used.  For  large  an<l  long  works,  a  tlat  iron  plale 
standing  on  four  legs  having  a  centml  aperture  for  the  fuel 
and  provided  with  tuyeres  fed  by  a  fan  blower,  and  having  a 


counterpoised  hood  suspended  from  the  ceiling,  is  used.  For 
small  works,  ha  articles  of  jewelry,  the  blow-pipe  is  employed, 
by  which  the  flame  of  a  lamp  with  a  large  wick  is  directvd  upon 
the  object  held  upon  a  charcoal  support.  The  Birmingham 
cheap  jewelry  makei-s  employ  a  gas-jet,  and  ^uppolt  tla-  obji-ct 
upon  a  disk  of  iron  covered  with  a  kind  of  uiut  composed  of 
fragments  of  wire  and  provided  with  a  handle  -.  the  blast  from 
a  pair  of  bellows  is  directed  upon  the  work  by  u  tube. 

Great  vare  is  taken  that  the  surfaces  to  be  joijied  shall  be 
perfectly  cleaned  by  filing  or  scniping ;  this  having  been  done, 
they  are  placed  in  contact  and  held,  if  necessary,  by  binding 
wires;  the  granulated  spelter  and  powdered  borax  or  other 
proper  flux  are  mi.xed  in  a  small  cup  with  a  very  little  wat<;r 
and  spread  upon  the  joint  by  a  slip  of  sheet-metal  or  a  spoon. 
The  article  is  now  exposed  to  the  heat,  causing  first  the  borax 
and  afterward  the  solder  to  fuse  and  run  into  the  joint,  the 
operation  being  sometimes  assisted  by  tapping. 

Silver  soldering  is  effected  in  a  very  similar  way.  From  its 
superior  fusibility  and  on  account  of  its  not  eating  or  gnawing 
away  the  edges  of  the  joints,  and,  being  more  sparingly  u.-^ed, 
requiring  less  atVr  filing  and  finishing,  it  is  frequently  eiupiuyed 
in  lifU  of  the  cheaper  kinds. 

S ol'der-iiJ g-ap  pa-r a'  tus.    T he  sol dering-appa- 

ratus  for  ordiiiaiy  work  with  tin-plate  atid  thin 
slieet-inetals  in  general  comprises  soldering-irons  (so 
called)  of  various  sizes,  a  small  portable  furnace  for 
iieating  theiu,  and  a  bo.K  with  a  spout  for  holding 
and  applying  the  rosin  or  otlier  tlux. 

The  great  demand  for  cans  for  containing  oysters,  fruits,  and 
prepared  meats  has  led  to  the  invention  of  special  machines 
through  whose  agency  the  work  is  greatly  expedited. 

One  of  these  {Fig.  52yu)  has  collapsible  arms  which  keep  the 

Fig.  5290. 


Can-Suli/ering  Appnratits. 

body  of  the  can  expanded,  and  hold  it  while  the  flux  and  solder 
is  being  applied,  automatically  or  otherwi^e,  when  the  appara- 
tus is  rotated. 

Fig.  5291. 


Sr-'f/er-fan  jor  Cans. 

Tn  another  {Fig.  5201'*,  the  ends  of  the  can  are  successively 
dipped  into  a  bath  of  molten  solder,  the  support  on  which  the 

can  rests  being  so  «r- 
Fig.  5292.  ranged  as  to  protect 

—         ;^     the  bottom,  the  solder 
'■^     merely   having  access 
to  the  seam. 

In  Fig  5292,  the  can 
is  placed  in  a  groove 
over  a  furnace ;  a  non- 
conducting material 
prevents  access  of  heat 
to  any  part  except  the 
scam,  which  is  joined 
by  the  fusion  of  a  strip 
of  solder  placed  within 
the  can. 

Ckin- Solder hig  Apparatus,  -^ 


SOLDERING-FURNACE. 
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SOLDERING-MACHINE. 


So^der-ing-f^^^'nace.    A  furnace,  usually  burn- 


heating  the  soldering- 
tools  used  by  tinmen, 
plumbers,  etc. 


Fig.  5293. 


Ttnman^s  Furnace. 


Fig  5293  has  a  cover  D 
inclosiug  the  tube  through 
which  the  iron  is  presented 
to  the  fire,  and  which  ex- 
tciKls  sufficiently  fai-iuward 
to  prevent  the  fire  acting 
directly  upon  the  front 
casing  of  the  furnace.  An- 
other furnace  (patent  Xo 
•49,517)  has  a  solderiug-tool 
parsing  through  the  fire  and 
projeeting  on  each  side,  in 
order  that  the  work  may  be 
held  up  to  it  and  moved 
along  against  the  iron. 

Fig.  -5294  is  a  furnace 
having  pans  on  top  for 
heating  the  ends   of  cans 


ftir  soldering.  The  pans  have  a  slight  rim,  which  is  of  metal, 
and  a  central  depression  which  is  filled  with  gj-psiun  or  some 
other  non-conducting  substance,  in  order  that  the  heat  may 

Fig.  5294. 


which  may  be  adjusted  by  a  side-screw  to  any  desired  hight ;  a 
strip  of  solder  is  dipped  in  oil  and  apphcd  to  the  joint  with  the 
right  hand  while  the  work  is  slowly  revolved  by  the  left. 

It  has  btcu  proposed  to  apply  the  term  galvanic  solderhig  to 
the  uniting  of  two  pieces  of  metal  by  the  deposit  formed  between 
them  when  submitted  to  electro-magnetic  influence  in  the  sul- 
phate bath.  This  method  would  seem  too  tedious  and  expen- 
sive to  be  of  very  general  appUcution. 

Sol'der-ing-ir'oii.  The  tool  whereby  solder  is 
melted  and  applied  in  the  ordinary  method  of  work- 
ing. It  is,  how^ever,  a  block  of  copper,  called  a 
copper-bit,  on  the  end  of  an  iron  rod  provided  with 
a  wooden  handle.     See  Soldering-tool. 

Sol'der-ing-lamp.  An  alcohol  or  oil  lamp  with 
a  thick  wick,  adaptt-d  for  the  dentist  and  jeweler. 
The  peculiar  burner  known  as  the  Bunsoi  hiwncr  is 
:  much  used.  The  gas  is  mixed  with  atmospheric  air 
before  inflaming,  and  the  result  is  a  hot,  blue,  smoke- 
less flame.     See  STOVE-RrRyp:R. 

Sol'der-ing-ma-chine'.  One  for  holding  cans 
while  being  soldered  or  applying  the  soldering-tool 
to  them  while  rotating. 

In  Fig.  5297,  the  can  rests  on  a  mtiting  table  B  turned  by  a 
treadle  if  operating  the  b.-ind-whwls  C  r  and  bevel  gears  G,  and 
is  held  by  a  spring  plunger  g-  with  spurs  h  ;  the  soldering-iron 


Solderins-Fumace. 


affect  no  part  but  the  rim.     The  pans  have  plates  H  (see  small 
figure)  extending  down  into  the  fire  to  conduct  the  heat  to  the 
pans. 
In  Fig.  5295,  the  can  is  attached  to  the  end  of  a  shaft,  which 


Pig.  5295. 


Can-Soldermg  Machine. 


is  supported  in  a  rest  on  the  arm  J  and  is  applied  to  each  part 
of  the  seam  as  the  can  rotate*. 

Fig.  529S  has  a  gas-heated  shallow  metallic  solder-pan.     The 
boxes  are  placed,  one  at  a  time,  upon  the  pan,  with  their  lower 


Fig.  5298. 
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c^^ 


Soldering  Tin  Cans. 

during  its  rotation  causes  each  part  of  the  seam  to  dip  succes- 
sively into  the  solder-bath. 
Fig.  5296.  A  peculiar  modification  of  the 

blow-pipe  is  employed  by  pcw- 
terers.    It  consists  of  a  common 
iron  pot  a  having  a  close-fitting  ' 
cover  and  apertures  on  each  side 
through  which  the  blast-pipe  c  i 
passes;  this  is  technically  called  ' 
the   hod :    it  is   partially   filled  1 
with  ignited  charcoal,  so  as  to  j 
heat  the  blast  of  air  which  passes  i 

through  the  pipe  c.     The  work    edgps  immersed  in  the  solder  thereon;  the  operation  is  com- 
is  supported  on  a  revolving  ped-    pleted  by  holding  them  there  an  instant  and  then  removing 
Petctercrs  H<'t'Blast.         estal  b,  termed  the  gentUman,  !  them.    See  Cam-soldekisg  Machike,  Fig.  1074,  page  452. 
141 


Solderi7tg-  Stand, 


SOLDERING-TOOL. 
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SOLE-CHANNELING  MACHINE. 


Sol'der-ing-tool.    Tlie  solde ring-tool,  generally 
termed  a  .wfi^t^riny-iron,  used  by  tinmen  and  other 
workers  in  tiiin  sheet-metals,   consists  of  a  copper 
bit  or  boH  having  a  pointed  or  ^vedge-shaped  end, 
fastened  to  an  huii  rod  with  a  wooden  handle.    It  is 
tinned  previous  to  lieing  used  by  heating  to  a  dull 
reil,  luistily  liliiig  olf  the  scale,  so  as  to  produce 
a  clean  metallic  surface,  and  then  rubbing,  first 
upon  a  lump  uf  sal-ammoniac  and  next  upon  a 
copper  or  tin   plate  on  which   a  few  drops  of 
solder  have  been  placed,  and  afterward  wiped 
clean  with  tow.      Various  improved  forms  have 
been  contrived. 
In  Fig.  5299,  the  body  A  is  made  of  cast-iron  and  has  a 
dovetail    mortise    at 
the  t;ud,iuto  which  a 
tenon  on  the  copper  point 
£  is  expanded  by  driving 

Another  has  a  copper 
point  cast  on  to  the  irou 
body. 

In  another  (Fig.  5300),  the  bit  is  reversible,  and  may  be  pro- 
truded any  desired  distance  beyond  the  socket  iu  which  it  is 

Fig.  5300. 


Soldering-BiU 

held,  the  rod  to  which  the  handle  13  attached  being  screw- 
threaded  and  working  through  the  socket. 

In  Sears'  (Kig.  5301).  the  copper  tip  a  is  hollow  at  the  base 
and  receives  the  hollow  handle  b,  which  is  screwed  therein,  and 
is  connected  by  a  flexible  pipe  c  with  a  nozzle  through  which 
two  pipes  provided  with  cocks  d  d'  project  respectively  air  and 
gas.     The  gas  is  first  let  on,  and  as  it  escapes  at  the  base  of  a 


I  In  Fig.5303,  the  molds  B  B  are 
I  toothed  beneath,  and  are  engaged 
I  by  a  pinion  C,  causing  them  to 
'  slide  in  grooves  beneath  the  res- 
]  ervoir  £",  from  whi 
I  filled  by  raising  the 
j  reservoir  is  heated  ' 
I  below  it. 


Fig.  5303. 


beneath  the  res- 

1  which    they  are  y~ 

[  the  gate  G.    The  Vl 

ted  by  a  furnace  e  \\ 
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Sohlering-  Tool. 


Fig.  5301. 


'.n 


Fig.  D304. 


Solder-Mold. 


Soldering-  Tool. 

is  lighted,  ami  the  air-supply  cook  being  then  opened,  a  flame 
is  maintained  at  the  aperture  in  the  handle  6,  near  the  end  of 
the  tip  a.  at  the  point  where  the  greatest  heat  is  required,  its 
intensity  being  regulated  by  meaifc  of  the  cocks  d  d'.  A  shield 
e  on  the  handle  serves  to  deflect  the  heat  back  on  the  tip  a  and 
protect  the  hand  of  the  operator.  When  not  in  use,  the  tip  is 
inserted  in  the  hollow  rest  f. 

Fig.  6302  shows  the  tools  commonly  used  by  plumbers  for 
soldering  and  fitting  pipes  and  joints. 

Fig.  5302. 


Plumbing  and  Soldering  Tooh. 


a,  turn-pin. 
fc ,  side  edge. 

c,  shave-hook. 

d,  round  iron. 

e,  chipping-knife. 


f,  dresser. 
§,  copper  bolt. 
A,  copper  hatchet. 


,  ra.sp. 
k,  ladle. 


SoVder-mold.    A  device  for  casting  solder  into 
rods  or  pellets  of  convenient  form  for  use. 


Molding  Tinners'  Solder. 

A  mold  in  which  solder  is  cast  into  bars.  Fig.  5304  is  f*imply 
a  plate  having  a  series  of  grooves  and  provided  with  a  loop  or 
handle  at  one  end  for  lifting  and  turning  out 
tlie  bars  when  cool  enough.  See  also  Solder- 
casting. 

Sole.     The  bottom  or  bearing  part  ^ 
of  an  object,  as  a  crane,  wheel-felly, 
gun-carriage,  plane,  rudtler,  etc. 

.S'o/c  and  sill  occujiy,  generally  speak- 
ing, the  same  relation  to  any  object  to 
which  they  are  attached  or  to  which 
they  refer,  and  the  words  are  derived 
from  the  same  verbal  root. 

1.  (Shocmaking.)  The  bottom  part 
of  a  boot  or  shoe. 

2.  {Ayrkultu.rc.)    a.  The  lower  part 

of  the  jilow  which  runs  in  contact  with  the  bottom 
of  tlie  furrow.     It  is  generally  only  the  lower  sur- 
faces of  the  sJiare  and  landside. 
b.   The  bottom  of  the  furrow. 

3.  (Vehicle.)  A  strip  of  metal  or  wood  fastened 
beneath  the  runner  of  a  sled  or  sleigh  to  take  the 
wear. 

It  is  made  of  hard  wood  for  farm-sleds,  dry  sugar- 
tree  or  led  beech  being  excellent. 

Bob-sleds  are  shod  with  an  amalgam  cast-iron  (so 
called). 

Sleighs  are  soled  with  band  iron  or  steel. 

4.  (iVac/iincn/.)  a.  The  top  or  Hoor  of  a  bracket 
on  which  a  plnmmer-block  rests.     See  Buacket. 

h.  The  plate  which  constitutes  the  foundation  of 
a  marine  steam-engine,  and  which  is  bolted  to  the 

5.  (Hydraulics.)  The  lower  edge  of  the  barrel  of 
keelsons. 

a  turbine  or  water-wheel. 

6.  (Miniiuj. )  a.  The  seat  or  bottom  of  a  passage 
in  a  mine.     The  Hoor  of  a  gallery. 

b.  The  bottom  frame  of  a  wagon. 

7.  (Foriijicaliun.)  The  bottom  of  an  embrasure. 
The  sill  is  the  inside  edge  of  the  sole. 

8.  (Metaliurgij.)  The  Hoor  or  hearth  of  the  metal- 
chamber  in  a  reverberatory,  puddling,  or  boiling  fur- 
nace. 

9.  (Sliipbuilding.)  a.  The  bottom  plank  of  the 
cradle,  resting  on  the  bilgeways,  and  sustaining 
the  lower  ends  of  the  po]ipets,  which  are  mortised 
into  the  sole  and  sujiport  the  vessel. 

b.  An  additional  piece  on  the  lower  end  of  a 
rudder,  to  make  it  level  with  the  false  keel. 

10.  (.Toinery.)     The  lower  surface  of  a  plane. 
Sole-beat'ing  Ma-chine'.   (Shocmaking.)   A 

machine  lor  linisliiiig  bouts  and  shoes,  —  pressing 
the  sole  ami  laying  the  channel.  The  swinging  bed 
has  two  forms,  in  order  that  a  shoe  may  remain 
under  pressure  upon  one  wliile  the  operator  is  pla- 
cing another  shoe  upon  the  second.  The  pressure  is 
given  by  the  treadle,  which  brings  down  the  upper 
platen  upon  the  clmnnelcd  sole. 

Sole-chan'nel-ing  Ma-chine'.  A  machine  for 
cutting  a  groove  iu  the  sole  of  a  shoe  in  which  the 
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Fig.  5305. 


Beating-oui  Machine  {Skoe-Mac/tineri/  ^lunujacltuitt^  Co.). 

sewing-stitch  may  lie  and  be  protected.  In  Spear's 
machine,  the  .sole  being  fa.stened  to  the  tuiu-table, 
the  tool   to  be  used  for  channeling  or  beveling  is 

Fig.  5306. 


slipped  into  the  end  of  the  jointed  arm,  which  arm 
holds  the  tool  in  a  perpendicular  position.  Then  the 
operation  of  chanueliug  or  beveling  is  performed  by 
drawing  the  tool  around  the  sole,  using  the  edge  of 
the  sole  as  a  guide  to  determine  the  cut  of  the  knife 
or  knives,  the  shoulder  on  the  tool  resting  against 
the  edge  of  the  sole  as  the  tool  is  forced  along,  turn- 
ing the  table  as  is  necessary. 

Sole-cut'tiiig  Ma-chine'.  One  in  which  sole- 
shaped  pieces  are  cut  from  the  side  or  from  strips  of 
leather. 

The  ordinary  hand-cutters  have  dies  the  shape  of 
the  sole,  driven  by  a  mallet.  Or  a  sheet- metal  pat- 
tern is  laid  on  the  leather,  and  its  edge  followed  by 
a  knife. 

In  machines,  several  plans  are  adopted.  One  has 
a  vertically  moving  sole-shaped  die,  which  is  brought 
down  upon  the  leather  fed  upon  a  table  beneath. 
Or  a  roller  has  projecting  blades  shaped  alternately 
like  the  respective  sides  of  the  sole.  The  strip  is 
passed  along  the  bed,  beneath  the  roller,  and  issues 
as  soles  and  waste  scraps. 

Another  sole-cutting  machine  is  one  in  wliich  the 
leather  and  the  metallic  pattern  are  clamped  to  a 


Fig.  5307. 


Sole-Cutting  Machine. 

circular  revolving  table.  The  knife  is  supported  on 
swivelled  arms  and  follows  the  edge  of  the  pattern, 
being  actuated  by  a  cam  and  a  toothed  foot-lever, 
which  also  raises  a  weight  to  perform  the  return  mo- 
tion.    See  also  SoLK-KorxDiNG  Machine. 

Sole-fin'ish-ing  Tool.     A  burnishing-tool  for 

Fig.  5308. 
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Spear's  Soie-Ck/znn^ltn^  Mfti:>tm€. 


Sole-Finishing  Tool. 

the  edges  of  soles.  In  the  example,  tlif 
tool-head  is  a  four-sided  prism,  e.xcej't 
at  its  guide,  where  it  approximates  to  a 
frustum  of  a  four-sided  pyramid.  A  re- 
versible edge-block  is  applied  to  each  face  of  the 
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head  i-BVolving  thei'uoii,  and  has  fiiiisliing  ends  of 
ditiereiit  sizes  and  .sliapes.  The  edge-block  is  cou- 
iieeted  witli  the  lu^ad  by  ailjustable  elamp-screws. 
See  also  EliGK-  lixiL,  [iaj,'e  77a. 

Sole-leath'er    Roil'mg-ma-chine'.      A    ma- 
chine to  cumpaLt  and  euiisulidat 


timious  inner  eyhndei-  conoentiie  with  the  axis  of 
the  wlieel,  and  upon  it  the  bnekets  aie  built. 

Sole-round'ing  Ma-chine'.     A   maeliine   for 
giving   the   eufved  euntonr  to  strips  of  leather  de- 
signed for  soles.     The  jiatteru  is  attached  to  the  top 
leather,  either  in  1  of  the  blank,  and  kept  in  contact  with  the  guide 

while  tlie  feed-rollers j' A-  are  turned, 

and  the  blank  is  cut  to  form  by 

the  knife  attached  to  the  block  ti. 

Sole-sliap'er.       See    Sule- 

.MtlLDlNU  iM.VCllI.NE. 


Sole-Leather  Rolling- Machine. 

the  side  or  .strip  or  after  being  cut  out  and  shaped. 

The  pressure  of  the  rolls  is  regulated  by  the  treadle 

anil  interTii"diatc  levers. 

Sole  -  mold'iug    Ma-chine'.      {Shoeinakiiuj.) 

The  oiJeration  of  this  niachiue  comes  before  tln^  parts 

are  assembled  upon 
Fig  5310.  the  last.      The  sole 

is  molded  by  it  to 
fit  the  bottom  of 
the  style  of  last 
whieli  is  in  \ise. 
The  lower  platen 
is  forced  against 
the  upper  by  the 
treadle  and  toggles, 
and  is  retracted  by 
sjirings. 

So'len.  {Sur(ji- 
cnl.)  a.  A  cradle 
for  a  broken  limb. 
b.  A  tent  or  tilt 
of  splits  or  w'ands 
to  hold  the  bed- 
clothes from  con- 
tact with  a  broken 
or  sore  linili. 

Sole-plate.  1. 
{Steam.)  The 
foundalion-plale  or 
bed-plate  of  an  en- 
gine.    See  Sole. 

2.  (Si/drati! ic 
Enifinecriiuj.)  The 
back  jMrtion  of  a 
water-wheel  buck- 
et. It  is  frequently 
formed  by  a  con- 


SoU-Molding  Machine, 


Scle-tree.  (Miuinri.)  A  piece  of 
_-  wood  belonging  to  a  small  windlass  to 
m  draw  up  ore  from  the  nunc. 

Sol'id  NeTw'el.   (Joineri/.)   A  po.st 
into  which  the  ends  of  wimling  stairs 
are    built.      A    hollow    ncuxl   winds 
around  a  well-staircase. 
Sol'Icir.     1.  (iliiiiiHj.)    a.   One  of  tlie  platforms 
at  the  ends  of  the  successive  ladders  in  a  mine. 
b.  A  mine  entrance. 
2.   A  loft. 

So'lo-graph.     A  photograph. 
Sol'u-biri-ty.    Snsce]itibility  of  a  body  to  being 
dissolved  in  a  liquid.     See  Storer's  "  Dictionary  of 
Solubilities,"  ('anibridge  (Mass.),  1S64. 

Sol'u-ble  Glass.  Also  generally  known  as  va- 
tcr-ijhiss.  An  alkaline  silicate  which  is  soluble  in 
water,  but  remains  unaffected  by  ordinary  atmos- 
pheric changes. 

It  was  fir.st  observed  by  Von  Helmont,  in  1640, 
and  was  subsequently,  in  1648,  made  by  Glanlier 
from  potash  and  silica,  and  by  him  termed  fluid 
silica. 

It  is  employed  as  a  fire-proof  coating  for  various 
substances,  and  latterly  important  as  a  constituent 
of  artificial  stone.  All  glass  is  chemically  a  silicate 
of  some  alkaline  or  metallic  oxide  ;  but  those  kinds 
alone  in  which  the  silica  is  combined  with  soda  or 
jiotash  without  a  third  substance  being  cnndoyed, 
are  soluble  in  water. 

For  much  that  is  v.iliuible  in  the  prepnration  ami  application 
of  watcr-ffla.'is  or  so!ul)lc  gla^s,  we  are  iiulehtej  to  Dr.  .lohnnn 
Fuchs,  of  Muiiicli.  lie  announced  liis  succc.fs  iu  1825,  aud 
published  a  pamphlet  shortly  before  his  death,  in  185(3. 

Mr  Ransome,  of  Ipswich,  England,  has  also  contributed  to 
the  success  of  the  process.  It  forms  an  essential  ingredient  of 
Ransonie's  artificial  stone. 

It  has  been  used  in  painting  on  glass ;  surfacing  stone,  wood, 
and  other  materials  to  render  them  water-proof;  covering  roofs, 
for  the  same  purpose  ;  glazing  scenery  or  paintings  ;  as  a  men- 
struum for  carbon,  in  making  indelible  ink.  It  h,as  been  used 
to  arrest  the  wear  of  tlie  stone,  on  the  Cathedral  of  Notre  Dame, 
P.aris,  and  the  new  houses  of  Parliament,  Westminster,  Kng- 
land. 

Soluble  glass  may  be  prepared  by  either  the  vet  or  itru  way. 
In  the  former,  flint  nodules  are  broken  and  cnlcined,  added  to 
a  solution  of  caustic  potash  or  soda,  and  exposed  for  a  time  to 
iuteuse  heat. 
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In  the  dry  way  the  constituents  are  fused  together  in  the 
solid  5tat«,  and  afterward  dissolved.  Four  kinds  are  employed, 
known  as  the  potash,  soda,  double,  and  dear  silicates.  The  first 
is  composed  of  15  parts  pulverized  quartz,  10  purified  potash,  1 
pulverized  charcoal.  Tlufse  are  well  mixed,  and  exposed  to  a 
strong  heat  in  a  gla-^s-meltiog  pot  until  thoroughly  fused. 
When  cool,  the  mass  is  broken  in  pieces,  and  boiled  for  about 
3  hours  in  5  times  its  weight  of  water,  more  water  being  occa- 
sionally added  to  replace  that  lost  by  evaporation.  When 
thoroughly  dissolved,  it  is  viscid,  and  may  be  used  in  this  state 
or  still  farther  diluted.  It  should  be  preserved  in  well-stopped 
vessels. 

The  so«ia  silicate  is  composed  of  45  part^  pure  quartz.  23  an- 
hydrous carbonate  of  soda ,  and  3  pulverized  charct.Mil  :  these 
are  fused  and  treated  in  the  manner  just  described.  By  substi- 
tuting the  anhydrous  sulphate  for  the  carbonate  of  soda  and 
using  about  8  times  more  charcoal,  a  cheajier  compound  is  pro- 
duced. Buchner's  formula  for  soda  water-glass  is.  pulverized 
quartz,  IW  ;  calcined  glauber  salts,  *iO  ;  carbon,  15  to  20  parts. 
The  double  silicate  is  composed  of  100  parts  quartz.  28  purified 
potash,  22  neutral  anhydrous  carbonate  of  soda,  and  6  pow- 
dered charcoal.  This  mixture  fuses  more  ea.'ily  than  either  of 
the  iithers.  In  its  place  three  parts  of  the  first  and  two  of  the 
second  solutions,  which  mix  freely  together,  may  be  employed 

The  mixed  silicate  forms  with  sand  an  excellent  cemeut,  con- 
verting it  into  a  stone-iike  mass,  and  is  also  useful  for  filling 
cracks  in  walls.  Marble  dust,  or  chalk  made  into  a  paste  witii 
water,  dried  and  saturated  with  the  silicate,  forms  a  ma^  little 
inferior  in  hardness  to  marble,  and  capable  of  taking  a  fine 
poUsh.  A  mixture  of  marble  dust  and  the  silicate  of  soda  forms 
a  cement  which  adheres  either  to  stone  or  wood.  Oxide  of  zinc 
combines  «ith  the  silicate,  forming  a  paste,  which  may  be  rolled 
into  sheets  resembling  slate. 

The  cUar  sihcate  is  applied  for  fixing  the  colors  of  pictures. 
It  is  made  by  fusing  3  [Kirts  pure  anhydrous  carbonate  of  soda 
with  2  of  powdered  quartz,  the  compound  being  boiled  as  be- 
fore. ThU  is  kept  in  a  concentrated  solution,  and  forxisel  part 
is  mixed  with  4  parts  of  the  concentrated  potash  silicate  com- 
pletely saturated  with  quartz. 

The^fixing  water-glass  of  Ton  Fuchs  is  used  for  fixing  the 
colors  "in  stereochromy,  and  is  composed  of  silica  well  saturated 
with  potash,  water-glass,  and  a  silicate  of  .soda,  obUiined  by 
melting  together  3  "parts  calcined  soda  and  2  of  pulverized 
quartz. 

The  prepared  water-glass  of  commerce  is  made  by  boiling  the 
powdered  water-glass  in  water,  forming  solutions  known  as  of 
33^  and  66°  respectively,  tho#e  amounts  denoting  the  respective 
amounts  by  weight  of  solid  water-glass  contained  in  100  parts 
of  the  solution. 

AVall  paintings  are  fixed  by  water-gla-^s  in  a  much  more  du- 
rable manner  than  ordinary  frescoing  The  ground  may  be  simi- 
lar to  that  employed  for  frescos,  or  a  water-gbiss  mortar  may 
be  employed,  composed  of  about  10  parts  dry  sharp  sand,  3 
quicklime,  and  2  dry  pulverized  chalk  or  limestone,  worked  to 
the  proper  conj^istency  ivith  dilute  water-glass.  Water-colors, 
not  too  heavily  laid  on,  are  applied,  care  being  taken  to  reject 
organic  colors",  which  are  fugitive,  and  such  others  as  have  a 
tendency  to  combine  with  the  glass.  Wlien  the  picture  is  fin- 
ished, the  whole  is  fixed  by  an  application  of  the  water-glass  in 
thin  jets  from  a  rose  nozzle  syringe.  The  process  has  received 
the  name  oi sUrtodtromy. 

Water-glass  is  al.so  used  as  a  vehicle  for  painting  upon  glass, 
various  metallic  oxides  and  salts  being  employed  as  the  coloring 
mediums,  the  compound  becoming  chemically  united  with  the 
silicious  surface  of  the  glass,  so  as  to  resist  the  action  of  water. 

It  also  is  made  up  into  a  paint  or  cement 
vrith  clay, whiting,  chalk,  calcined  bones, pow- 
dered glass,  or  Utharge  in  various  combina- 
tions. It  makes  a  very  strong  and  adhesive 
compound. 

The  theater  of  Munich,  Bavaria, 
was  p.sinted  with  a  composition  in 
which  1(1  per  cent  of  yellow  clay  was 
added  to  soluble  glass. 

Dobereiner"s  formula  givesasoluble 
glass  suitable  for  coating  woodwork : 

Carbonate  of  potash 70 

Carbonate  of  soda 54 

Ground  Hints  or  quartzose  sand  152 

276 
Another  formula  given  is :  — 

Carbonate  of  soda  (or  carbonate  of  potash,  10)    8  parts. 

Pure  sand 15  parts, 

CharcoaL 1  part. 

24  parts. 

The  product  dissolves  in  boiling  wat«r. 

The  addition  of  hydrochloric  acid  causes  the  silica  to  separate 
as  a  transparent,  tremulous  jelly.  This  is  hydrate  of  silica,  is 
not  soluble  in  water  or  acids,  may  be  preserved  in  a  gelatinoufl 
condition,  but  crumbles  when  dried. 

Som'er-set  (SadfUcrff.)  A  saddle  padded  be- 
fore thf  kuee  and  behind  the  thigh  ;  originally  made 


for  Lord  Fitzroy  Somerset,  who  had  lost  his  leg  be- 
low the  knee  at  the  battle  of  Waterloo,  aud  from 
whom  it  takes  its  name. 

Son'i-fer.  An  acoustic  instrument  for  collect- 
ing sound  and  conveying  it  to  the  ear  of  a  partially 
deaf  person.  It  is  an  instniment  of  metal,  of  a  l>ell 
shape,  and  is  placed  upon  a  tablt  with  it^  mouth  in 
the  direction  whence  the  sound  ])roceeds  ;  the  volume 
of  sound  is  collected  in  the  bottom  of  the  instru- 
ment, and  conducted  by  a  flexible  pipe  to  the  ear. 

Son-nette'.  {Music.)  A  cfnpiycr  or  castanet  hav- 
ing a  movable  tongue,  ■which  strikes  the  stick  and 
forms  a  clinking  accompaniment  to  music  or  the 
dance. 

A  bell  used  in  a  band  as  a  tinkling  accompani- 
ment. 

So-nom'e-ter.  An  instrument  devised  by  Mar- 
loye  for  determining  the  number  of  \'ibi-ations  made 
by  a  stiing  emitting  any  musical  sound.  It  is  pro- 
Fig.  5312. 


vided  with  a  series  of  weights,  to  vary  the  tension 
of  the  central  string,  the  others  being  tuned  by  ])egs, 
and  has  three  divided  scales,  one  corresponding  to 
the  modihed  chromatic  giunut,  another  to  the  true 
cliromatic  gamut,  and  the  third  the  French  meter 
divided  to  thousandths. 

The  following  table  gives  the  notes,  the  number  of  their  vi- 
brations, and  the  duration  of  their  residual  sensations.  (The 
French  notation,  used  by  Kdnig,  is  adopted.) 

Duration  of 
Note.  No.  of  Vibrations      Residual  Sensation 
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r  Second. 

of  the  Sound 

&t 

*,  ,fi  second. 
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\«      " 

256 

V.7        " 

381 

•/«        " 

612 

'/to         " 

610 

V»      " 
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V,M      " 

1,021 

'1;,=       " 

Fig.  5313. 


2.  A  device  for 
testing  the  hearing 
capacity  of  a  pa- 
tient. It  consists 
of  a  small  bell  on  a 
table,  and  caused  to 
make      a     detinite 


number  of  vibra- 
tions in  a  given 
time. 


Armngement  of  Sugar  Fillers  and  Pans. 
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Soo'cey.  {Faliric.)  An  Indian  mixed  striped 
fabric  of  cotton  and  silk. 

Sor'diue.  {Music.)  A  little  implement  placed 
on  the  bridye  of  a  stringed  instrument,  in  order  to 
deaden  the  sonorousness  and  give  it  a  mournful 
sound.  A  miUc.  See  Plate  LXL,  Bonanni's  "Istro- 
mcnti  Aniionici,"  Koma,  1776. 

Sor'ghum  -  e-vap'o-ra-tor.  A  furnace  with 
pans  for  boiling  the  expressed  juice  of  the  sorghum 
or  iniphee. 

Fig.  5313  shows  an  apparatus  consisting  of  a  series  of  filters 
and  pans.  The  juice  is  first  purified  in  the  filters  A  C,  passes  to 
settling-troughs,  is  conducted  by  pipes  to  the  pan  G,  where  it  is 
brought  to  a  boil,  passed  through  a  hot  filter,  and  thence  to 
pans  I K  L  M  iu  succession,  bv  wiiich  it  is  condensed. 

Figs.  1888,  188S).  189(1,  pages  812,  813,  show  evaporators  with 
pans  in  succession  and  in  steps ;  also  a  rockiug-pan  with  a 
sinuous  track  for  the  juice. 

Fig.  6314. 


Fig.  631T. 
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Sorghum-Evaporator. 

Tig.  5314  shows   an  arranjrement   of  pans   on   carriages  by 
vhicb  they  may  be  bmuj^lit  into  the  required  position  or  suc- 
cession over  tlie  furnaces.    Each  evaporating-pan 
Pig.  5315^ 

Fig.  5316. 


Pan  and  Self- Skimming  Arrangement. 

\\  is  pivoted  to  a  truck,  by  which  it  may  be  moved 
along  tracks  from  one  furnace  to  another,  or  from 
the  place  nffiilinE  to  that  of  (k'posit.  The  support- 
ing casters  may  be  turned  90*^  to  allow  of  running 
over  all  portions  of  the  rectangular  track.  The 
pans  may  tie  tilted  to  discharge  their  contents. 

In  Fig.  531f»,an  outside  filtering  pocket  is  fiUed 
with  wool;  as  the  juice  boils  over,  it  cools  and 
sinks  in  this  pocket,  and  reaches  the  pjin  again, 
parting  with  the  scum  and  feculencjes  wliich  are 
retained  by  the  wool.  This  keeps  uj)  a  continued 
Knife  for      circulation  and  straining  process. 

tes*s»"-'     Sor'ghum-knife.     1.    A   sword   or 
shim.       machete  for  cutting  sorghum-stalks. 


Sorghum-Mill. 


2.  An  instrument  for  stripping  leaves  from  the 
stalk,  previous  to  crushing. 

Fig.  5315  combines  the  two. 
The  movable  jaw  is  opened  and 
the  stalk  grijijicd  ;  a  motion 
downward  strijis  oil'  the  leaves, 
and  a  draw  motion  cuts  the 
stalk  at  the  grnunil. 

Sor'ghum-inill.   Amachine 
for  giiiiiliiig  t)ie  stiilks  of  the  sor- 
ghum (Molcus  or  liorffhum  sac- 
c/jre)'«iMm)orimpliee.   One  varie- 
ty is  also  known  as  the  Chinese 
sugar-cane.   The  imphee  is  prob- 
ably African.     Tliere  arc  many 
varieties.    It  is  closely  allied  to 
^  the  dourra  and  the  broom-corn. 
The  cane  is  pressed  bi'tween 
vertical  rollers,  and  the  juice  is 
collected  in  the  bed-plate,  which  has  a  lidge  around 
it,  and  is  thence  discharged  into  tub,  bucket,  or  cis- 
tern.     See  also  C.\NE-MILL  ;  SuoAU-MIi.L. 

The  use  of  the  "  Turkish  '■  and  the  "  American  corn  "  stalks 
for  yielding  a  saceh.arine  juice  was  reconuueuded  in  an  English 
magazine  of  April  1, 1800.  The  former  appears  to  have  been  a 
snr^hitm  or  imphee,  as  the  brushy  top  was  farther  recommended 
for  brooms.  The  author  also  reconnuends  the  American  green 
com,  ^^  split  into  quarters  anti  fried  in  batter  like  young  arti- 
chokes.''^   Cob  and  all  it  should  seem  1 ! 

The  subject  of  the  use  of  maize-stalks  for  yielding  molasses  ia 
considered  in  the  Agricultural  Uepnrts  of  the  Patent  Ofltce, 
about  1846 ;  see  also  M'Culloch's  Report  on  Sugar  and  Hy- 
drometers, 1846. 

Sor'ghum-strip'per.  {Husbandry.)  A  knife 
for  stripjiiug  tlic  l>lailcs  from  cane-stalks.  See  Cane- 
KNIFK,  jiagi-  444  ;  Soi:giu;m-KNIFE. 

Sor-ren'to-^vork.  Fret  carving,  done  by  a  jig- 
saw. As  a  lady's  cin])loyment,  it  is  rather  a  minia- 
ture form  of  the  usual  productions  of  the  scroll  or 
fret  saw.  Brackets,  card-cases,  and  the  more  deli- 
cate articles  of  household  adornment  are  thus  made, 
the  eti'ect  being  much  enhanced  by  carving. 

Sort.  (Pn'iitinij.)  Any  letter,  figure,  point,  space, 
or  i|uadrat  bidonging  to  the  compositor's  case. 

Out  of  sorts  means  that  some  are  exhausted. 

To  run  upon  sorts  is  with  work  which  requires  an 
unusual  number  of  certain  kinds  ;  as  an  hulrx,  which 
reipiires  a  disproportionate  numlier  of  capitals,  or  a 
tabular  statement  in  figures,  which  makes  a  run  upon 
the  figures,  etc. 

Sort'ing-ma-cliine'.  Fig.  5318  is  a  machine 
for  gaging  leather  strips  as  they  are  cut  from  the 
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hide  to  certain  regulated  sizes.  The  strips  pass  be- 
tween two  rollers  c  d,  the  lower  one  of  wliich  turns 
in  fixed  bearings,  and  the  upper  is  journaled  in  a 
lever  </,  which  operates  a  rack  and  a  pinion  carrying 


rig.  5318. 


Leather-Sortitig  Machiiu. 

an  index,  which  indicates  upon  a  dial  the  degree  of 
separation  of  the  rollers  corres])onding  to  the  thick- 
ness of  the  leather  then  passing  between  them,  and 
enabling  the  operator  to  a.ssort  the  strips. 

Sough.  1.  {Ch-il  EiiijiiiccriiKj.)  A  small  drain 
at  the  foot  of  an  embankment,  to  convey  the  surface 
•wati-r  from  it  into  a  side  drain. 

2.  (Miiiiiuj.)  a.  An  adit  OT  day  levd  {or  carrying 
off  water. 

ft.   The  entrance  to  a  mine. 

Sound.  {Siirqical.)  (Fr.  .SWiirfr,  a  c.anula  or  di- 
rector.) A  long  instrument  {a  b.  Fig.  531!)),  usually 
of  metal  and  partaking  of  the  nature  of  a  probe. 
Used  especially  in  nuiking  explorations  in  the  blad- 
der in  search  of  stone.     It  is  inserted  through  the 
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■urethra,  and  a  peculiar  click  is  heard  when  it  comes 
in  contact  with  stone. 

c  is  Skene's  uterine  sound.  The  end  of  the  probe 
being  in  contact  with  the  fundus,  the  section  having 
a  button  on  the  end  is  projected  telescopically  until 
it  comes  in  contact  with  the  cervix,  and  the  distance 
from  tlie  button  to  the  end  of  the  sound  is  the  length 
of  tlxe  womb. 

Leaden  sounds  are  used  to  follow  the  curved  path 
of  a  glancing  ball.     See  Probe. 

Sonde  (U  Anel ;  a  silver  stylet  with  awl-point,  used  in  probing 
the  lachrymal  pas.sages. 

Sonde  de  Bailor ;  an  instrument  for  plugging  the  nasal  fossaj 
in  cases  of  hemorrhage,  A  curved  silver  canula,  open  at  both 
ends,  and  furnished  with  a  button,  to  which  the  epistaxis  plug 
is  attached,  and  with  which  tlie  posterior  nostril  is  stopped. 

Sonde  Brisee;  a  probe  in  two  sections,  which  screw  to- 
gether. It  is  blunt  at  one  end,  and  ha.s  an  eye  at  tlie  other,  so 
as  to  be  used  as  a  probe  or  seton  needle. 

Sonde  a  Condurteiir:  a  guide  for  a  catheter-  It  is  introduced 
in  company  with  a  catheter  of  small  size,  open  at  tlie  beak. 
The  catheter  being  withdmwn,  leavinir  the  Sonde  in  position, 
the  latter  acts  as  a  director  in  introducing  a  larger  catlietcr 

Sonde  d^  Snrnrest ;  a  small  nasal  probe,  or  crooked  canal,  for 
throwing  injections. 

Sonde,  or  Pinrers  of  Hnnter ;  a  silver  canula,  containing  a 
wire,  which  is  fenestrated,  and  has  a  pair  of  scoops  which  spring 
apart  as  they  emerge  from  the  beak  of  the  canula,  aud  by  re- 
traction clasp  calculi  in  the  urethra. 


Sound-board.  1.  (Music.)  The  upper  surface 
board  of  a  v:iiid-diest  in  au  organ. 

It  is  pierced  with  channels,  which  communicate  with  the 
ducts  below  the  respective  pipes  of  the  organ.  These  channels 
are  guarded  by  spring  valves,  which  arc  (Jejiressed  by  their  ap- 
propriate keys  on  the  manual,  allowing  air  to  escape  from  the 
wind-chest  to  the  particular  pipe  or  pipes  as  the  keysare  moved. 
The  valves  play  between  thin  bars  of  wood,  which  divide  the 
under  surface  of  the  sound-hoard  into  a  scries  of  parallel  parti- 
tioned spaces. 

On  the  upper  side  of  the  sound-board  are  grooves  pierced  with 
holes,  which  are  commanded  by  the  register  shdes  of  the  respec- 
tive stops.  As  the  slide  is  pulled  to  open  the  holes,  the  com- 
munication is  permitted  to  the  pipes  of  a  given  stop,  when  the 
valve  is  depressed  by  the  key  of  the  manual.  When  more  than 
one  slide  is  opened,  the  opening  of  a  given  valve  by  the  key 
admits  air  to  so  many  pipes,  which  sound  the  corresponding 
notes  according  to  their  pitch  aud  quality.    See  Bounding- 

BO.UID. 

2.  A  canopy  over  a  pulpit,  to  direct  the  sound 
toward  the  audience. 

3.  (Carpentry.)  Deadening.  A  partition  or  an 
additional  division  between  two  apaitnients,  to  pre- 
vent the  propagation  of  sound  from  one  to  the  other. 

Sound-board'ing.  (Building.)  Short  boards 
disposed  transversely  lictween  the  joists,  in  order  to 
hold  the  pugging,  wliich  is  designed  to  prevent  the 
transmission  of  sound. 

Sound-bo-w.  That  jiart  of  the  bell  on  which 
the  clapper  strikes.  The  sound-bow  is  the  point  of 
greatest  thickness,  and  is  considered  as  unity  in 
stating  the  proportions  of  the  bell. 

Sound-bow  in  thickness 1 

Diameter  at  the  mouth 15 

Diameter  at  the  shoulder 7.B 

Sound'er.  A  device  used  in  telegraphy  in  lieu 
of  a  register,  the  communications  being  read  by 
sound  alone.  It  consists  of  an  electro-magnet  with 
an  armature  having  a  lever  attached  thereto.  The 
movement  of  the  armature  as  it  is  attracted  by  the 
electro-magnet  or  withdrawn  by  a  spring  being  lim- 

Fig  5320. 


ited  by  two  stops,  between  which  the  end  of  the 
lever  plays  and  by  the  striking  of  which  the  sound 
is  produced.  In 'Fig.  5320,  the  posts  which  suiiport 
the  armature  lever  and  the  contact  screws  are  mount- 
ed upon  a  bridge-plate  supported  at  its  ends  ujion  an 
insulator-board,  so  as  to  give  greater  resonance  to 
the  blow  of  the  arni.ature. 

Sound'er-mag'net.  (Trh-(jraphy.)  The  magnet 
which  operates  tlie  sounder  in  the  receiving  ajipara- 
tus.  In  Fig.  5321,  the  coil  £  is  inclo.sed  in  a  metal- 
lic box,  the  ends  of  which  are  maintained  in  a  state 
of  tension  by  means  of  a  screw-rod  (,',  which  carries 
the  anvil  D  on  its  end,  the  object  being  to  increase 
the  sonorousness  of  the  vibrations  caused  by  the 
pivoted  sounder  striking  the  anvil,  and  ivliich  are 
propagated  through  the  box.  S  is  the  spring  which 
draws  back  the  sounder  after  each,  impulse  of  the 
ma£;uet. 

Sound'ing  -  ap'pa-ra'tus.      (Nautical.)      The 
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Fig.  6321. 


Sounder-Magnet. 

taekle  or  ap]);iratns  employed  by  inariuers  for  ascer- 
taining tlie  ilepth  of  water  and  for  bringing  up  speci- 
mens of  bottom.  The  depth  and  the  character  of 
the  ground,  when  on  soundings,  generally  enables 
the  navigator  to  ascertain  approximately  the  dis- 
tance from  la!id  and  the  position  of  his  ship. 

The  lead  and  line  are  still  in  universal  use.  The 
former  is  elongated,  has  an  eye  at  one  end  to  receive 
the  line,  and  a  cavity,  which  is  partially  filled  with 
an  arming  (tallow),  at  the  other,  to  which  the  ground, 
especially  if  it  be  sand,  shells,  or  fine  gravel,  adheres 
when  the  lead  strikes  the  ground. 

The  common  handlea/t  for  soundiug  weighs  from  7  to  11 
pounds,  Hiul  is  usi'd  with  20  fathoms  of  line. 

The  letidsman  stands  in  the  channels  and  casts  the  lead  for- 
ward. The  line  is  marked  to  fathoms  below  5,  and  at  7,  10,  13, 
17,  20  fathoms  ;  the  numbers  between  are  called  deeps,  being 
estimated  hv  the  dip  of  the  line.  Thus  ;  bij  the  mark,  twain  ;  hi/ 
the  deep,  6.  When  great  aceuracy  is  required,  the  line  is  marked 
to  fathoms  and  feet,  and  the  leadsman  is  reijnived  to  call  out 
the  sounding  to  the  nearest  foot.  See  Marks  and  Deeps,  page 
1401. 

The  deep  sea  lead  weighs  25  or  30  pounds,  and  has  a  much 
longer  line,  marked  every  10  fathoms.  Tlie  lead  is  dropped  from 
the  forepart  of  the  vcssfl ;  the  line  being  carried  outside  of  tho 
rigging  from  the  after-p.irt,  where  it  is  held. 

For  the  deejiest  soumlings  the  ship  is  hove  to,  and  carefully 
constructed  apparatus  is  used. 

"  A  deeper  sea  than  that  of  Sardinia  hxs  never  been  sounded, 
measurin;^,  as  it  does,  according  to  Posidonius,  about  1,000 
fathoms."  —  SmAHO,  Book  I.  Chap  3 

The  catnpiraterofDw  ancients  differed  in  no  respect  from  our 
sounding-lead  and  line.  Its  use  is  mentioned  by  Herodotus, 
St.  Paul,  and  others. 

Previous  to  some  25  years  ago  few  attempts  had  beea  made  to 
obtain  bottom  at  depths  beyond  200  to  300  fathoms. 

In  ISl'J,  the  United  States  schooner  *'  Taney  ''  wjis  fitted  ovxt 
for  the  purpose  of  looking  up  a  number  of  the  rocks,  shoals,  and 
"  vigias'"  which  had  long  disfigured  the  charts  of  the  Atlantic 
Ocean,  and  for  ascertaining,  if  practicable,  its  depth  ;  for  this 
purpose  she  was  provided  with  a  large  quantity  of  wire,  to  be 
used  in  lieu  of  sounding  line  ;  this  was  to  be  cut  when  bottom 
had  been  reached,  involving  the  loss  of  the  wire  and  sinker.  A 
number  of  unsuccessful  c;ists  were  made,  the  materials  and 
methods  employed  proving  unreliable. 

In  1851,  the  United  States  brig  "  Dolphin  "  was  fitted  out  for 
the  same  objects,  under  the  conmiand  of  Lieutenant  (now  Ad- 
miral) S.  Phillips  Lee,  twine  being  furnished  in  lieu  of  wire; 
after  numerous  experiments  it  was  found  that  by  sounding  from 
a  boat  and  taking  proper  precautions,  bottom  could  be  obtained 
■with  reasonable  certainty  at  depths  exceeding  3,000  fathoms  ;  a 
line  of  soundings  was  run  fromnearthemiddleof  the  Atlantic  to 
the  Cape  de  Verde  Islands,  theuce  to  the  coast  of  South  Amer- 
ica, an'!  thence  again  to  the  United  States,  the  greatest  dejith 
attained  at  which  bottom  was  reached  being  3,825  fathoms  to  tlio 
southward  and  eastward  of  Bermuda.  One,  two,  or  sometimes 
even  three  32-pounder  shot  wore  used  as  sinkers,  and  when  bot- 
tom had  been  reached,  the  boat,  anchored  thereby,  was  used  for 
testing  currents  at  and  below  the  surface. 

A  subsequent  cruise  in  1S52-53,  when  the  vessel  was  pro- 
vided with  the  sounding-apparatus  then  just  invented  bv  passed 
midsliipman  J.  M.  Brooke,  United  States  Navy,  confirmed  the 
results  previously  obtained. 

This  consists  of  a  rod  a,  having  pivoted  horns  6  6  at  its  upper 
end,  to  which  the  souniUng-line  c  is  secured.  Two  wires  d  d  ex- 
tend from  the  horns,  around  the  shot  or  lead,  which  is  perforated 
for  tho  reception  of  the  rod,  and  are  secured  to  a  washer  e  be- 
neath it.  On  striking  bottom,  the  rod  is  thrown  up,  releasing 
the  wires  from  the  shot  and  enabling  the  rod  to  be  drawn  up 
by  itself  A  small  Stcllw.igen  cup  may  be  attached  for  procur- 
ing specimens  of  bottom.  This  \vas  the  first  device  by  which 
Bpecimens  of  bottom  from  great  depths  —  2,000  fathoms  or  more 
— -were  secured.  The.se  were  found  to  consist  principallv  of 
minute  infusori.-il  shells,  which  were  then  supposed  to  hi-  deni- 
zens of  tlie  upper  regions  of  tho  sea,  and  had  sunk  to  the  bottom 
after  death.    The  latest  resc.-irches,  however,  prove  the  exist<mce 
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of  low  forms  of  animal  life  at  the  Fig.  5322. 

greatest  depths  which  have  yet 
been  reached. 

lU'ference  has  been  made  in  va- 
rious works  to  a  sounding  of 
7, "no  fatliouis,  said  to  Iiave  been 
obtained  by  Captain  Denham  of 
H-  M  S.  "  Herald,"  ofi"  the  river 
Plate;  there  can  be  little  doubt, 
however,  that  when  this  amount 
of  line  had  been  run  out  the  ship 
was  miles  to  leeward  of  the  sink-  ' 
er  (a  9-pound  lead),  and  no  sub- 
sequent soundiug  in  any  part  of 
the  world  leads  us  to  infer  that 
the  ocean  anywhere  attiiins  near- 
ly this  enormous  depth. 

The  latter  cruise  of  the  "  Dol- 
phin ^'  and  Soundings  subse- 
quently made  by  other  vessels 
established  the  existence  of  a  pla- 
teau extending  from  Newfound- 
laud  to  the  coast  of  Ireland, 
having  a  nearly  uniform  depth  of  somewhat  over  2,000  fathoms; 
upon  this  the  transatlantic  cables  have  been  laid. 

A  similar  investigation  is  now  being  made  of  the  bed  of  the 
North  I'acific.  The  United  States  steamer  "  Tuscarora,^'  Com- 
mander Belknap,  has  ascertained  that  the  depth  of  water  grad- 
ually increases  with  a  gentle  slope  from  a  point  115  nules  west 
of  San  Diego,  California,  in  1,915  fathoms,  to  a  point  4tlO  miles 
east  of  IIouolulu,  where  it  reaches  3,054  fathoms:  at  the  shore 
ends  of  this  line  the  soundings  are  more  irregular,  indicating 
the  presence  of  submarine  mountain -ranges. 

The  Pacific  will  also  form  the  cruising-gi-ound  of  the  "  Chal- 
lenger," which  vessel,  being  provided  with  ample  apparatus,  not 
only  for  sounding,  but  for  obtaining  specimens  of  bottom,  and 
having' fully  demonstrated  the  practicability  of  procuring  living 
organisms  at  depths  exceeding  2,500  fathoms,  will  no  doubt 
throw  much  light  on  the  sea  depths  and  their  inhabitants. 

The  British  admiralty  now  employs  a  cast-iron  sinker,  weigh- 
ing 3  cwt.  (for  soundings  of  2,000  fu thorns  and  upward),  through 
which  is  passed  a  valved  tube  for  bringing  up  specimens  ;  tlie 
weight  is  detached  on  reaching  the  bottom,  but  it  is  now  pro- 
posed to  rsiise  it;  in  either  case  steam  is  employed  for  hauling 
in  the  line.  In  making  a  sounding  of  2,000  fathoms,  some  35 
minutes  is  required  for  the  descent,  and  45  minutes  iu  hauling 
in.  The  line  employed  is  |  inches  in  circumference,  and  will 
bear  A  ton  weight. 

Sir  William  Thomson  proposes  the  use  of  steel  wire.  With 
this,  using  a  30-pound  lead,  he  states  that  he  obtained  bottom 
iu  the  Bay  of  Biscay  at  2,700  fathoms. 

In  the  sounding-apparatus  of  Professor  Trowbridge,  tho  coil 
of  line  is  inclosed  iu  a  hollow  cylindrical  case,  which  is  con- 
nected with  the  lead,  and  imwinds  from  the  center  as  the  latter 
descends,  avoiding  the  friction  of  the  water  and  securing  a  uni- 
form and  rapid  rate  of  dtfsceut.  The  time  of  descent  proper  to 
any  given  depth  may  be  ascertained  by  experiment  and  tabu- 
lated, so  that  the  time  which  elapses  between  heaving  the  lead 
and  its  striking  the  bottom  becomes  a  measure  of  the  depth.  In 
order  to  a.'^certain  the  precise  instant  when  the  lead  touches 
bottom,  a  fine  insulated  wire  is  connected  with  the  lead,  and 
al.so  with  an  alarm  or  chronoscope,  and  a  battery  in  the  boat 
from  which  the  observation  is  made.  The  impact  of  the  lead 
on  the  bottom  completes  an  electric  current,  and  the  time  of 
descent  is  thus  a=certiuned. 

Professor  Trowbridge  has  also  employed  a  pair  of  Saxton's 
current  meters  in  connection  with  the  tube  containing  the  line. 
This  instrument  consists  of  a  delicately  pivoted  helix,  which  is 
turned  by  the  action  of  the  water,  and  registers  the  number  of 
revolutions  made  on  a  series  of  dials.  Two  of  these  helices  are 
employed,  turning  in  opposite  directions  for  the  purpose  of 
eliminating  any  error  which  might  occur  from  the  twisting  of 
the  lino  or  other  similar  cnuse.  Arrangements  are  provided  for 
disconnecting  the  registering  apparatus  when  the  lead  reaches 
bottom. 

The  helix  of  Maiscy,  such  as  that  employed  in  his  patent  log, 
bus  also  been  used,  but  owing  to  its  want  of  delicacy  docs  not 
give  as  satisfactory  results  as  those  of  Saxton's  current  meter. 

In  sounding  at  extreme  depths,  it  is  not  expected  to  recover 
the  plummet,  but  arrangements  are  made  for  detaching  the 
rogistoring  apparatus  or  the  devices  for  obtaining  specimens 
of  bottom,  which  may  then  be  hauled  up  with  comparative  ease 
and  safety. 

It  has  been  proposed  to  dispense  with  the  sounding-line  alto- 
gether, and  employ  a  buoyant  so  If- registering  apparatus,  which 
is  detached  from  tlic  plummet  when  the  latter  strikes  bottom. 
Hollow  spheres  of  glass  have  been  proposed  for  this  purpose. 
It  is  said  that  these  have  been  made  capable  of  resisting  a  crush- 
ing force  of  seven  tons  to  the  square  inch,  corresponding  to  the 
pressure  at  a  depth  of  about  six  miles.  In  connection  with 
these  it  has  been  proposed  to  employ  a  pressure-gage,  register- 
ing the  maximum  hydrostatic  pressure  to  which  the  apparatus 
has  been  subjected. 

It  has  also  been  proposed  to  ascertain  depths  by  a  method 
founded  on  the  compressibility  of  water.  Tlie  unreliability 
of  these  latter  modes  of  sounding,  and  the  practical  difficulties 
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Fig.  5323. 


in  canring  them  into  execution,  hare  precluded  their  use,  so  ' 
that  they  may  be  looked  upon  as  little  more  than   ingenious 
theoretical  deviee-s. 

An  instrument  invented  by  Messrs.  S.  E.  and  G.  L.  Morse,  of 
New  York, and  termed  by  them  the  bathometcT,  is  desired  for 
measuring  the  depth  without  the  aid  of  a  sounding-line.  It 
consists  of  a  buoy  attached  to  a  linking  weight,  from  which  it 
is  disconnected  on  reaching  bottom,  and  cont-iining  a  graduated 
meter  tube,  into  which  mercury  is  forced  by  the  compression 
of  water  or  other  fluid  consequent  upon  the  pressure  at  a  great 
depth.  The  buoy  is  provided  with  a  rod,  to  which  reflectors 
are  attached,  rendering  it  visible  for  a  considerable  distance  on 
arriving  at  the  surface. 

Other  expe-lients  have  been  proposed  for  dispensing  with 
the  line  required  in  making  deep-sea  -soundings  by  causing 
a  float  to  be  detached  from  the  sinker  when 
bottom  is  reached,  the  depth  being  registered 
by  an  apparatus  which  ris«s  with  the  float,  or 
inferred  from  the  length  of  time  occupied  by 
the  float  in  descending  and  again  ascending  to 
the  surfer*. 

A  (Fig.  5323)  is  a  device  of  the  former  kind, 
proposed  by  a  writer  in  the  English  "  Nauti- 
cal Magazine  "  in  1S32      It  coufists  of  a  set  of 
spiral  vanes  a,  which,  during  the  descent  of  j 
the  apparatus  through  the  water,  turn  an  end- 
les.s  screw  b  operating  registering-wheels  on  ] 
the  plate  c  ;  from  this  is  suspended  a  hollow  j 
ball  d.    The  sounding-lead  e  is  placed  on  a  rod  i 
_/",  having  pivoted  or  easily  detachable  arms  ■ 
§  g,  which  rest  on   the  flanged  bottom  of  a 
stem  projecting  from  the   lower  part  of  the 
k»ll  d.     Oq  striking  bottom,  struts  h  h  at  top 
of  the  rod y" throw  the  arms  %  s  outward,  de- 
taching the  float,  which,  %vith  the 
attarhed    registering     apparatus, 
rises  to  the  surfiice. 

B  is  a  device  proposed  in  1S33, 
in  which  a  registering  apparatus  ' 
is  dispensed  with.  Two  balls,  one  , 
(a)  hollow,  the  other  (h)  solid,  are 
connected  by  links  and  by  a  flat- 
tened arm  c  attached  to  one  of  the 
links  fastened  to  the  lower  ball, 
and  having  a  hook  which  catches 
iu  one  of  the  upper  links.  During 
the  descent  of  the  apparatus  the 
action  of  the  water  on  the  flat  sur- 
face of  the  arm  c  would  cause  it  lo 
project  upwardly,  tending  to  hold 
the  two  balls  together,  but  on 
striking  bottom  the  arm  falls,  the 
float  is  detached  and  rises  to  the 
surface  The  time  elapsing  be- 
tween the  mament  of  its  l>eing  cast  overboard  and  its  reappear- 
ance, the  exact  rates  of  ascent  and  descent  being  of  course  pre- 
viously determine"!,  afl'ords  a  measure  of  the  depth.  Should  it 
not,  howt;ver,  be  found  for  several  weeks,  or  perhaps  months, 
having  perhaps  drifted  many  hundred  miles  in  the  mean  time, 
the  candid  mind  must  admit  that  the  depth  derived  from  calcu- 
lations based  on  the  above  data  would  be  slightly  in  excess  of 
the  truth-  ^V'e  are  inclined  to  think  that  most  persons  who 
have  seen  a  cast  of  say  2,0'X>  to  4.0CK)  fathoms  maile  at  sea  would 
never  expect  to  see  the  float  again,  unless  it  became  detached  at 
a  comparatively  short  distance  beneath  the  STirCice. 

The  device  (Fig.  ->33i)  was  invented  by  M.  Toselli,  an  Italian 
engineer  ofiScer.  It  consists  of  two  arms  a  b,  having  hemi- 
spherical cups  at  their  ends  and  pivoted  to  the  support  c,  to 

Fig.  5334. 


For  bringing  up  specimens  ft«m  moderate  depths,  the  ordi- 
narv  Stellw.^gen  cit  i  which  see)  is  v«ry  eflicient :  but  for 
greater  distances,  devices  which  more  certainly  prevent  the 
surrounding  water  from  washing  out  the  mud  or  other  sub- 
stance are  preferred.  One  of  these,  invt-nted  by  Dr.  Wallich, 
was  employed  on  the  "  Bulldog"  :  it  consisted  of  two  hemi* 
sphericJii  cups,  upon  which  the  sinker  rested  during  its  descent ; 
these  were  kept  apart  during  the  descent  of  the  sinker,  but 
were  caused  to  close  together  when  bottom  was  struck,  mclo&- 
ing  and  protecting  the  matter  which  they  had  scooped  up,  the 
lead  being  at  the  same  time  detache^l  i  Fig.  5325). 

The  "  hydia  "  of  Captain  Shortland  is  now  generally  used  in 
the  British  service.  It  consists  of 
a  strong  tube  with  upwardly  open- 
ing valves,  which  admit  the  mud 
or  san5  composing  the  bottom 
when  the  sinker  strikes,  but  are 
closed  by  gravity  during  the  up- 
ward movement.  ' 

Fig  5326  is  an  apx>aratus  em- 
ployed at  one  time  in  the  British 
navy  :  the  weight  of  the  sinker 
suspended  from  the  weighted  jaws 
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Sounding-Apparatus. 


Fig.  5325. 


To^Ui's  Sounding-Apparatus. 

which  the  sounding-line  is  attiched  A  cross-head  at  the  upper 
end  of  .1  stem,  to  which  the  weight  d  is  attache-l,  engages  the 
ends  of  the  arms,  keeping  them  apart  until  bottom  is  reached, 
when  they  are  released  by  the  upwarii  movement  of  the  weight, 
and  come  toirether.  securing  some  of  the  bottom  betwet-n  them : 
when  lifted  from  the  ground  the  weight  again  feills,  the  branches 
of  the  cro^s-head  eng:iging  notches  in  the  upper  ends  of  the 
arms,  and  holding  the  cups  together. 


Sritish  Navy  Apparatus. 
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holds  them  tcwether  until  bottom  is  renche*!.  when  the  sinker 
capsizes,  the  jaws  fell  over,  and  it  beconie-s  detached,  allowing 
a  wedge-shaped  specimen  cup  to  be  withdrawn,  for  the  purpose 
of  bringing  up  a  portion  of  the  ground 

An  apparatus  devUed  by  Commander  Belknap,  United  States 
Kavi,',  consists  of  two  cylinders,  the  upperof  which  slides  within 
the  other ;  the  lower  has  a  cup  at  its  lower  end  which  pene- 
trates the  ground  when  bottom  is  re;iched  ;  the  upper  cylinder 
then  telescopes  into  the  lower,  forming  a  protecting  cover  to 
the  specimen.  Upwardly  opening  valves  permit  the  water  to 
pass  freely  through  during  the  descent  of  the  lead,  and  close 
when  the  line  is  hauled  in. 

Soiuid'mg-»-board.  {Miisic.)  A  thin  board  over 
which  the  strings  of  a  piano,  violin,  guitar,  etc.,  are 
stretched,  and  which  propagates  and  enhances  the 
sound.  It  is  made  of  the  best  pine,  free  from  knots 
and  tlaws.  It  is  cut  in  a  particular  direction  of  the 
grain.      See  also  SttUND-BOARD. 

Sound'ing-bot'tle.  A  vessel  employed  for 
drawing  up  water  from  considerable  depths  in  the 
sea,  for  examination  and  analysis.  It  frequently 
contains  a  thermometer  for  ascertaining  sub-surface 
temperatures.     See  Fig.  5327. 

A  usual  form  is  of  wood,  and  has  upwardh'  open- 
ing valves  at  top  and  bottom.  It  is  bent  on  to  the 
sounding-line  above  the  lead,  the  water  passing 
freely  through  during  the  descent,  but  being  pre- 
vented from  escaping  during  the  upward  movement 
by  the  valves,  which  close  by  gravity.  See  Ther- 
mometf.r. 

Sound  ing-lead.  (Xautical.)  The  weight  used 
at  the  end  of  a  line  in  sounding.  See  next  article. 
See  also  Souxdixg. 

Sound 'ing-line.     (Xaulical.)    The  line  which 
holds  the  sounding-lead. 
,      The  hand-lesui  weighs  from  7  to  11  pounds,  and 
I  has  a  line  of  20  fathoms. 

I  The  ordinarv  dfcp-sen  le^d  weighs  25  to  30  ponnds, 
'  and  has  a  len^h  of  200  fathoms.     See  Sounding. 

Sound'ing-post.  (Music.)  A  post  set  beneath 
the  biitlge  of  a  violin,  \ioloncello.  etc,  for  propagat- 
ing the  sound  to  the  body  of  the  in.stTument. 

Sound'ing-rod.    (Xautical.)    A  graduated  iron 
rod,  used  for  ascertaining  the  depth  of  water  in  the 
I  well  on  board  ship. 
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Souud'ing-ther-mom'e-ter.  A  tlicrmometer 
for  registering  teinpuiutuie  at  great  dcptlis  in  the 
sea. 

c  (Fig.  6327)  represents  an  instrument  of  this  class.    It  is  a 
bent        therm  null' tiT, 

Fig.  5327. with  a  larjie  bulb  at 

''  '  one  end  and  a  small 
elongated  bulb  at  the 
other.  The  large  bulb 
contains  a  niixtui'c  of 
creosote  and  water;  the 
small  one  contains 
compressed  air,  below 
which  there  is  a  little 
creosote  and  water ; 
the  bend  of  the  tube  is 
with  mercury, 
which  bears  a  small 
steel  rod  on  either  sur- 
face, cai)alile  of  sus- 
tiiining  itself  in  the 
tube  by  friction  until 
moved  by  the  mercury. 
When  heated,  the 
expansion  of  the  liquid 
in  the  large  bulb  drives 
the  mercury  down  in 
that  tube  and  up  in 
the  other,  both  ends 
marking  tlie  degree  of 
heat  on  tlio  reversed 
scales.  When  the  ther- 
mometer is  funk  in 
deep  water,  the  index 
moves  back  and  regis- 
ters the  lowest  temper- 
ature on  the  side  of 
"cold."  To  prevent 
compression  of  the 
larger  bulb,  it  is  sur- 
rounded by  a  stronger 
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Tessel,  partly  filletl  with  alcohul,  wlik-h  triiusmits  the  tempera- 
ture to  the  inclosed  bulb. 

Sou'ple.  {Hudiaudrii.)  Tli;it  part  of  tho  flail 
wliicli  is  beaten  upon  tlic  grain.  It  is  joined  by  tlie 
hoiiifiiHj  to  the  haml-stajf'. 

Sour'ing.  A  part  of  the  process  of  bleaching  in 
which  the  goojs,  havinj;  been  previously  placed  in  a 
solution  of  chloride  of  lime,  are  exposed  to  a  dilute 
solution  of  sulphuric  acid,  which  sets  free  the  chlo- 
rine and  whitens  the  cloth.  It  also'  neutralizes  the 
alkalies,  which  have  been  used  in  previous  treatment 
of  the  cloth. 

Sour-ket'tle.  A  vessel  used  in  souring  bleached 
cloth. 

Sou'ter-a-zi'ci.  {Hiidraulic  Engineering.)  The 
Turks  introduced  into  Europe  a  mode  of  crossing 
ravines  by  a  series  of  siphons,  which  consisted  of 
eartlien  pipes  deriving  tlieir  supply  from  an  upper 
reservoir,  thence  descending  a  hillside,  running  along 
part  of  a  valley,  and  mounting  into  an  intermediate 
reservoir,  supported  upon  piers  of  masonry  at  a  rather 
lower  level  than  the  lii'st  reservoir.    From  this  second 
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source  of  supply,  (lipes  were  conducted  down  the  op- 
posite side  of  the  ijier,  again  along  the  valley,  and 
successively  into  a  third,  or  more,  reservoirs,  at 
giadnally  decreasing  elevations,  and  so  on  to  the 
ojiposite  side  of  the  valley.  Tlieir  object  seems  to 
have  been  to  save  the  outlay  necessary  for  the  con- 
struction of  masonry  bridges  ;  and  it  is  stated  that  it 
was  intended  to  diminish  the  chances  of  rapture  in  the 
earthenware  pipes  of  which  the  siphons  were  formed. 
A  large  work  of  this  description  is  erected  upon 


the  ruins  of  one  of  the  great  bridge  aipieducts  of 
ancient  Constantinople,  and  which  was  destroyed 
during  one  of  the  .sieges  of  the  city. 

Sow.  (Founding.)  The  main  trough  (or  the 
body  of  metal  contained  therein)  leading  from  the 
tap-hole  of  a  cupola  or  smelting-furnace,  and  from 
which  ramify  the  passages  leading  to  the  sejiavate 
molds  in  casting  ;  oi'  to  the  shallow  ditches  in  the 
iloor  which  receive  the  j«'(/s  of  cast-metal. 

Sow'er.  Among  the  ancient  Egyptians  the  modes 
of  seeding  were  various.  It  was  conmion  to  sow  on 
the  mud  left  by  the  retiring  Nile  as  he  receded  within 
his  banks,  —  Osiris  retiring  from  the  lap  of  Isis,  ac- 
cording to  the  mythology  of  that  great  and  learned 
nation.  The  seed  was  then  tramped  in  by  driving 
goats  or  sheep  over  the  soil,  as  we  see  by  paintings 
in  tombs  near  the  pyramids.  The  more  usual  jn-ac- 
tice,  however,  was  to  cover  it  liy  the  plow  or  hoe. 
A  painting  in  a  pyramid  at  Memphis  shows  the  sower 
carrying  a  basket  and  sowing  broadcast  in  advance 
of  the  plow. 

The  Hebrews  sowed  grain  broadcast.  Sometimes 
from  a  basket,  probably,  as  in  Egypt,  and  sometimes 
from  a  pocket  made  by  a  fold  of  the  garment.  This 
was  a  common  receptacle  for  things  to  be  carried, 
such  as  a  measure  of  wheat  or  a  lamb. 

"  Good  measure,  pre,sscd  down,  and  shaken  together,  and 
running  over,  shall  men  give  into  your  bosom."  —  Luke  vi.  38. 

"  Ue  shall  gather  the  lambs  with  his  arm,  and  carry  them  in 
his  bosom."  —  Isaiah  .xl.  11. 

In  Ohio  it  is  common  to  use  a  two-bushel  bag ; 
the  bag-string  is  tied  to  one  lower  corner,  the  bag 
carried  over  the  right  shoulder  and  under  the  left 
arm  ;  the  left  hand  holds  the  mouth  open,  so  that 
the  right  hand  may  be  readily  reached  into  it  to 
gather  a  hainlful  of  seed,  —  a  cast  for  each  step  of 
the  right  foot. 

"  Doth  the  plowman  plow  all  day  t^  sow?  doth  he  open  and 
break  the  clods  of  his  ground  .'  When  he  hath  made  plain  the 
face  thereof,  doth  he  not  cast  .ibroad  the  fitches,  and  scatter  the 
cummin,  and  cast  in  the  principal  wheat  and  the  appointed 
barley  and  the  rye  in  their  place  ?  ''  —  Isaiah  xxviii.  24,  25 

Seed  in  ancient  Greece  was  sown  by  hand  and  covered  with  a 
rake  — Theophrastus,  371  B.  c. 

One  form  of  broadca.st  sower  consists  of  a  long  hopper,  pro- 
vided at  bottom  with  small  openings,  through  which  the  seed 
passes.  The  openings  are  adjustable  in  size  tiy  means  of  a  regis- 
ter plate,  and  are  fed  to  the  openings  by  a  perforated  plate 
above,  which  is  reciprocated  by  a  lever.  The  hopper  may  be  10 
or  12  feet  long,  and  is  slung  by  a  strap  over  the  back  of  the 

Fig.  5329. 


Broadcast  Sower. 

neck,  leaving  one  hand  free  to  steady  the  hopper,  while  the 
other  operates  the  trigger. 

The  same  device  is  mounted  on  a  barrow,  and  the  feeding- 
lever  operated  by  a  trigger,  cam,  or  other  device  put  in  motion 
by  the  wheel. 

In  Rogers"  broadcast  sower,  operated  by  hand,  the  seed  passes 
from  a  bag  fixed  upon  the  shoulder  of  the  person  sowing,  to  a 
revolving  scatterer  connected  with  the  bag,  and  rotated  alter- 
nately in  opposite  directions  by  a  strap  worked  by  a  reciprocat- 
ing rod,  the  .seed  being  throw'n  out  by  eeutrifugal  force.  Seo 
Broadcast  Sower;  Fertiuzer  Sower  ,  Seed-sower-,  Drill,  etc. 

Sow'ing-ma-chine'.  (Hnsbrmdry.)  See  Suw- 
En  ;   DiiiLL  ;   I'l.ANTEU  ;  Gii.\iN-iiluu,. 

Space.  (Printing.)  A  thin  piece  of  type-metal, 
shorter  than  a  type,  and  used  to  separate  the  letters 
in  a  word  or  words  in  a  line,  so  .as  to  jitstify  the  line. 

A  had  separates  the  lines  wdiere  the  matter  is  dis- 
played. 
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Space-line.  (PrMitig.)  A  tliin  strip  of  metal, 
not  so  high  as  the  type,  used  to  separate  and  display 
the  Hues.     A  had. 

Space-rule.  (Printing.)  Fine  rules  of  the  hight 
of  the  type,  of  auy  length,  and  used  for  setting  up 
tabular  matter,  etc. 

Spac'lng  and  Bor'ing  Ma-chine'.  {Wood- 
vxtrking. )  A  inaL-liine  for  boring  blind-stUes,  sashes, 
etc.,  at  accurately  equal  distances.     The  work  is  se- 
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BUnd-StOe  Spacing  and  Boring  Machine. 

cured  to  the  table  by  a  thumb-screw.  At  the  front 
edge  of  the  table  is  a  strip  having  notches  and  spaces 
at  e<iual  distances  apart,  the  notches  serving  to  re- 
tain the  bit  in  proper  position  while  boring. 

The  bit  is  attached  to  a  jointed  frame  pivoted  on 
the  drivincr- shaft,  so  that  a  continuous  rotary  motion 
is  imparted  at  whatever  part  of  the  stile  it  is  applied. 
The  operator  grasps  the  handle  and  commences  bor- 
ing at  either  end. 

Spad'dle.  {Husbandry.)  A  small  spade.  A 
sjm'J. 

Spade.  1.  {Husbandry.)  A  square-bladed  dig- 
ging implement,  in  which  two  hands  and  one  foot 
are  engaged. 

Fig.  5331. 
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Turf- Spade. 
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and  thi-will  move  more  soil  for  the  same  money  than  any  other 
mode  —  the  ground  is  plowed  and  then  moved  away  by  the 
scraper.  It  maybe  finished  by  the  shovel.  This  plowing  and 
scraping  does  niot  give  the  symmetrical,  steep  bank  so  much 
coveted^but  is  a  vast  saving  of  manual  labor. 

The  turf-spade  is  adapted  for  cutting  sods,  one  upturned  edge 
eevering  the  sod  while  the  blade 
cuts  the  roots.  The  use  of  turf 
in  many  parts  of  the  BritL«h 
Islands  is  common,  for  fuel  and 
forfilUng  in  the  walls  of  shelters. 
The  business  of  getting  the  win- 
ter supply  of  turf  for  fuel  inter- 
ests millions  in  that  country,  and  probably  some  others  with 
which  we  are  not  so  well  acquainted.  It  is  stacked  and  thatched 
after  having  been  cut.  dried,  and  carted.  It  makes  a  good  hot 
fire,  something  like  peat,  which  it  resembles  in  appearance  and 
constituent*:. 

The  thistle-digger  is  a  pronged  tool,  intended  to  catch  the 
root  below  the  crown,  and  then  pry 
out  the  plant.  The  iron  portion  of 
the  tool  has  a  foot-tread,  and  a 
prong  which  rests  on  the  ground  to 
form  a  fulcrum  :  a  blade  cuts  the 
root  if  the  fork  fell  to  withdraw  the 
plant. 

The  spade,  as  a  digging  instru- 
ment, does  not  seem  to  hare  been 
known  in  ancient  Egypt.  It^  place 
was  supplied  by  a  heavy  hoe.  (See 
Hoe.)  Shovels  are  illustrated  in 
ancient  Egyptian  paintings  in  con- 
nection with  the  moving  of  grain 
and  gold-washing 

The  ancient  Greek  spade  had  two 
cross-pieces  for  the  foot,  so  as  to  dig 
right  or  left  handed.  The  modem 
Irish  spade  has  a  single  cross-bar 
for  use  with  the  right  foot.  It  has 
a  very  long  curved  blade,  and  a 
long  handle,  with  or  without  a  bow,  for  a  hand-hold. 

The  Japanese  spade  has  a  wooden  handle,  and  a  blade  £bod 
with  iron. 

The  Roman  pala  or  spade  was  shod  with  iron,  and  had  a 
cross-bar  for  the  foot  in  digging ;  this  enabled  it  to  be  driven 
ferther  into  the  ground  than  when  the  foot  rested  on  the  blade. 
The  same  tool,  called  van^a,  is  yet  used  in  Italy. 

The  spades  of  the  Feejees,  when  first  discovered,  were  poles  of 


Dra  in  ing-  Spades. 

Spade?  for  ditching  a<^ume  many  forms,  especially  in  Ens- 
land,  where  the  blade  is  made  to  correspond  to  the  shape  of  the 
cross-section  of  the  ditch.    This  is  all  very  well  to  a  certain  ex- 
tent, but  all  such  ditches  may 
Fig.  5332.  be  made  by  machines  drawn 

by  horse- power,  either  as 
plows  or  excavators.  ^Vhe^e 
the  ground  admits,  the  team 
may  be  hitche<i  to  the  ma- 
chine :  in  wet  soil  the  machine 
may  be  drawn  by  a  rope  from 
a  capstan  moved  by  a  horse 
walking  in  a  circle.  See  Cap- 
stan. 

In  the  United  States,  ditches 
too  large  for  the  ditching-plow 
are  made  by  the  usual  spade  and  shovel,  or  in  some  cases  — 


Thistle-Digger. 


Fig.  5335. 


Fig.  5336. 


Fig.  5337. 


I  Ancient  Greek  Spade, 


Irish  ^)ade. 


Japanese  Spade. 


the  mangrove-tree,  slanted  off  at  the  end,  to  form  a  sort  of 
chisel.  A  group  of  three  or  four  men,  each  with  such  a  tool, 
stood  in  a  circle,  and  with  repeated  strokes  loosened  a  circular 
piece  of  earth  of  about  2  feet  surface  diameter  :  the  spades  were 
then  used  as  levers  to  raise  the  mass,  which  was  then  broken 
up  by  boys. 

The  Maori  implement  of  New  Zealand  was  substantially  simi- 
lar.    Digging  with  a  sharp  hand-spike.     The  same  of  Tahiti. 

2.  {SeaUcngroving.)  A  soft  iron  tool,  3  or  4  inches 
long,  and  with  the  end  filed  to  an  angle  of  45°  and 
charged  with  diamond-powder.     It  is  used  to  dress 


Fig.  5338. 


Ditc'inig 


Rice's  Spade-Bryonet. 
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off  irregularities  from  the  rounded  surface  of  a  cameo 
figure. 

3.  {Xautical.)  A  cutting  implement  used  in  flens- 
iug  tlie  wliak".      A  blubbcr-spadc. 

Spade-bay 'o-net.  (Military.)  A broad-Uaded 
bayoiK-t,  whiili  may  be  used  in  digging  shelter-holes 
or"ritic-]iits.     A  Tkmwel-bayoxkt  (which  see). 

Spade-han'dle.  (Muchinerij.)  A  jiin  lield  at 
botli  ends  by  thi;  forked  ends  of  a  connecting  rod. 

Spa'der.    A  Duiiil.NG-M.\tniSE  (which  see). 

In  the  locomotiTc'-spader  (Fig.  5339),  the  crank-shaft  of  the 
engine  is  connected  hy  gearing  with  each  pair  of  wheels.  Equal- 
izing gears  between  tlie  axle.t  permit  each  wheel  to  adopt  its 
proper  speed  in  turning  curves.  The  front  trucli-wheels  and 
the  driving-wheels  at  the  rear  have  clutches  by  which  they 
may  be  thrown  in  or  out  of  connection  with  the  engine.    The 


by  a  lanyard  at  the  bight.  The  main-braces  are  thus  spanned 
to  the  mixzen  rigging  to  keep  them  clear  of  the  boat  davits. 

c.  To  span  Ikt  booms  is  to  confine  them  by  lashings. 

ft.  The  span  of  the  shrouds  is  the  length  of  the  shrouds  from 
the  (l^att-fijt's  on  one  side  over  the  mast-head  to  the  dead-eyes 
on  the  other  side  of  the  ship. 

Span-beam.  {.Vining.)  The  horizontal  beam 
iiitij  whicli  the  upper  pivot  of  the  axis  of  the  whin 
is  journak'd. 

Span-block.    (Nautical.)    One  attached  to  each 
end  of  a  span  or  length  of  rope  wliieh  lies  across  a 
cap  and  hangs  down  at  each  side. 
Span'cel.     (Manege.)     A  liobble. 
Span-dogs.     A  pair  of  dogs  linked  together  and 
used  to  grapple  tindjer,  the  fangs  of  the  e.\teuded 
ends  being  driven  into  the  log. 
Fig.  5340.        Span'drel.    (Architcd iire.)    a. 
The  space  over  tlie  haunch  of  an 
arch  and  between  it  and  the  out- 
Fig.  5341. 


Locomotive  with  Spading-Apparalus. 

spades  also  may  be  uncoupled  and  elevated  when  required. 
The  sharp-pointed  spades  enter  the  ground  nearly  vertically , 
like  a  pick,  and  have  wings  which  lift  and  turn  over  the  clod 
after  the  manner  of  a  plow's  mold-board.  They  rotate  in  the 
direction  in  which  the  machine  moves,  and  assist  the  draft  of 
the  wheels. 

Spad'ing-ma-chine'.  See  Digging-machine, 
pages  70'2,  7n:i. 

Spa-droon'.    A  light  cut-and-tlirnst  sword. 

Spake-net.     (ifaiiticn.!.)     A  crab-net. 

Spald'ing-knife.     One  used  in  splitting  codfish. 

Spale.  \.  (SliipbuHding.)  A  strengthening  cross- 
timber. 

2.   A  lath.     A  pale. 

Spall.  (Masonry.)  A  chip  of  stone,  removed  by 
the  hummer. 

Spall'ing.  '[.(Mining.)  Breaking  by  a  hammer 
the  ore  previous  to  cobbing.  It  follows  the  operation 
of  the  heavirr  hammer,  called  rar/fjing.  The  spalling 
is  for  the  jiurpnse  of  removing  portions  of  gangue  and 
valueless  rock.  The  subsequent  cobbing  is  for  the 
reduction  of  the  blocks  of  ore  to  a  smaller  size. 

2.  (Masonry.)  Keducing  irregxilar  blocks  of  stone 
to  an  approximately  level  surface  by  obliiiue  blows 
of  a  stone  hammer,  which  detachi'S  flakes  of  stone 
from  the  mass. 

Spall'ing-ham'mer.  (Masonry.)  An  axe-formed, 
heavy  hammer,  usi'd  in  rough-dres.sing  stones. 

Span.  1.  (Architecture.)  The  chord  or  reach  of 
an  arch.  The  distance  between  imposts  at  the  sjrring- 
ings  of  the  arch. 

2.  (Nantica!.)  n.  A  rope  secured  at  both  ends  to 
an  object,  the  purchase  being  hooked  into  the  bight. 

For  hoisting  in  boats  they  are  fitted  \vith  a  hook  at  each  end  ; 
on  the  bight  is  either  a  traveling  thimble  or  a  thimble  stmpped 
at  the  center,  into  which  the  pnrelia.se  is  hooked. 

6.  .\  leader  for  running  rigging,  which  is  conducted  through 
a  thimble  at  each  end  of  the  span,  which  is  secured  to  the  stay 


Timber-  Spandrel. 


scribing  rectangle  ;  between  the 
extrados  of  an  arch  and  the 
si|uare  head  or  driii-stone  over 
it. 

b.  The  space  between  tho 
outer  moldings  of  two  arches 
and  the  string-course  above 
them. 

When  timber  arches  support 
a  roadway,   the  spandrels  con- 
tain upright  posts  with  d  iagonal 
stays.     The  posts  transmit  the  load  to  the  arch. 

Span'drel-'wall.  (Masonry. )  One  built  on  the 
extrados  of  an  arch. 

Span'gling-ma-chine'.  A  machine  for  setting 
and  securing  the  clasps  or  spangles  by  which  the 
wires  and  tapes  of  Itoop-skirts  are  secured  together. 
The  spangles  are  placed  in  a  hopper,  and  automati- 
cally take  their  place  in  line  in  an  inclined  feeding- 
chute,  which  leads  them  to  the  clinching  mechan- 


ism.    See  patents  - 


Fig.  6342. 


Macliine /or  Attaching  .^jiangles  to  Hoop-Sicirts. 
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No.  35,666.     Beck June  24, 1862. 

No.  36,877,     DfForest Nov.     4,1862. 

No.  37,124.     Biiird Dec.     9,1862. 

No.  37,91*2.     Wilmot Udr.  24,  1863. 

No.50,728.     Olmstead Oct.    31,1865. 

No.  54,939.     Neumann May   23,  1866. 

No.  64,-54.3.     Korap May     7,1867. 

No.  71 ,492.    Jcnkiuson  Nov.  26,  1S67. 

No.  79,810.    Carter July  14,  1868. 

In  Fig.  5342,  the  frame  A  carries  a  standard  S,  supporting  the 
inclined  trough  C.  into  which  a  quantity  of  tlie  spangles  are 
placed.  These  sUde  down  by  gravity,  and  on  reaching  the 
throat  of  tlic  spangle-guide  D,  those  which  are  not  in  proper 
position  for  fixing  are  arrested,  not  being  able  to  pass  between 
the  side  of  the  guide  and  a  projecting  rib,  which  acts  as  a  sepa- 
rator, and  are  dropped  into  a  receptacle  F.  The  others  con- 
tinue to  slide  down  the  channel  of  the  guide  until  rcliching  its 
lower  extremity,  where  a  sliding-gateis  provided  toarrest  them. 
The  lever  L  is  rocked  by  a  tre^idle,  and  has  a  lower  branch  k 
carrying  a  rocking  arm  k^,  provided  with  a  pin  I,  which  enters 
a  slot  in  the  lever  m,  establishing  a  loose  connection  between 
the  two,  and  serving,  when  the  end  L  of  the  lever  is  depressed, 
to  lift  the  spangle-carrier  k  up  to  the  mouth  of  the  spangle- 
guide,  where,  the  sliding-gate  being  opened  hy  the  same  move- 
ment, a  spangle  is  fed  into  the  spring-jaw  of  the  spangle-carrier, 
whicli  is  reciprocated  by  a  slotted  piece  x  engaged  by  a  pin  on 
the  arm  k.  The  opposite  movement  of  the  lever  brings  down 
the  spangle-carrier  upon  a  horn,  where  the  skirt  is  held,  and 
forces  the  spangle  through  the  tap.  while  by  a  farther  move- 
ment the  carrier  is  drawu  out  of  the  way,  while  the  hammer 
H  falls  and  clinches  the  sp.angle. 

Span'ish  Bur'ton.  (XaiUiml.)  A  single  Span- 
ish Imiton  has  three  single  blocks  or  two  single 
blocks  ani-l  a  liook  in  the  bight  of  one  of  the  running 
parts.  See  Fig.  996,  page  413.  See  also  Pulley, 
page  1819. 

A  double  Spanish  burton  has  one  double  and  two 
single  bliicks. 

Span'ish  Stripes.  {Fabric.)  A  kind  of  woolen 
fabric. 

Span'ish  Tu-ta'ni-a.  An  alloy  composed  of  24 
parts  tin,  i  antimnny,  and  1  steel. 

Span'ish  White.  Finely  powdered  and  levigated 
chalk,  used  as  ;i  jiigniciit. 

Span^ish  Wiud'lass.  (A'autical.)  One  turned 
by  a  rope  with  a  rolling  liitch  and  a  handspike  in 
the  higlit. 

Spank'er.  {Nautical.)  A  four-cornered,  fore- 
and-aft  sail,  whose  head  is  extended  by  a  rjaff,  and 

Fig.  5343. 


Spanners. 

its  foot  by  a  bonin  or  a  sheet.  Sometimes  called  a 
gaff-sail,  fore  or  main.  Sjjecifically,  the  trysail  on 
the  mizzen-mast.      A  driver. 

Span'ner.     1.  A  fireman's  wrench  by  which  he 
fastens  or  unfastens  the  couplings  of  the  hose.     The 
curve      follows     the 


Fig.  5344. 


Parallel  Motion  for  Side-Lever 
Engines. 


shape  of  the  coup- 
ling, and  the  eye  is 
caught  over  the  stud 
on  the  collar,  so  as  to 
wrench  it  fast  or  loose 
it,  as  the  case  may 
be. 

Another  form  of 
spanner  has  merely 
jaws  which  fit  upon 
nuts  or  faceted  collars. 
See  Monkey- 
WKEN'CH,  Fig.  3214, 
page  1473.  See  also 
WuENCH. 

2.  {Steam-engine.) 
A  bar  used  in  the 
parallel  motion  of  the 
side  -  lever     marine- 


engine,  b  c,  radius-rod ;  d  g,  spanner.  See  Par- 
.\LLEL  Motion,  Fig.  3.549,  page  1631. 

Span-piece.  (Oarpcnlrij.)  The  collar-beam  of 
a  rouf. 

Span-roof.  {Building.)  One  having  two  in- 
clined sides. 

Span-saw.     A  frame-saw. 

Span-shack'le.  {Shipbuilding.)  a.  A  large 
bolt  driven  through  the  forecastle  and  spar-deck 
beams  and  I'oreloeked  before  each  beam  with  a  large 
square  or  triangular  shackle  at  the  head  for  receiv- 
ing the  end  of  the  davit. 

b.  A  bolt  driven  through  a  deck-beam,  and  having 
a  shackle  for  securing  a  boat,  boom,  or  anchor. 

Spar.  1.  {Xautical.)  A  long,  wooden  beam, 
generally  rounded,  and  used  for  supporting  the  sails 
of  vessels.  It  assumes  various  functions  and  names, 
as  a  mast,  yard,  boom,  gaff,  sprit,  etc. 

2.  In  hoisting  machinery,  spars  form  the  masts 
Awijibsoi  derricks,  and  the  elevated  inclined  tim- 
bers which  form  slmcrs  for  masting  and  dismasting 
vessels. 

3.  In  building,  sjyars  are  used  as  rafters,  as  scaf- 
fold-poles, as  ledgers  to  rest  on  the  putlogs. 

A  common  rafter  is  sometimes  called  a  span. 

4.  A  pole  la.shed  to  a  disabled  carnage  as  a  sub- 
stitute for  a  wheel. 

5.  {Mining.)  An  earthy,  lustrous  mineral,  which 
is  often  associated  with  ores,  such  as  lead,  copper, 
and  tin,  forming  tlie  gangue  or  matrix  of  the  ore. 
It  is  known  among  miners  by  its  characteristic  color, 
as  white  spar,  black  spar,  etc. 

The  word  has  many  interesting  mineralogical  sig- 
nifications, such  asfluor  spar,  a  beautiful,  crystalline 
fluoride  of  lime,  the  double-refracting  Iceland  spar, 
etc.,  etc. 

Spar'a-ble.  A  cast-iron  nail  driven  into  soles  of 
hoots  and  shoes,  and  so  called  from  its  resemblance 
in  shapi-  to  a  sparrow-bill. 

Spar'a-drap.  {Pharmacij.)  An  adhesive  jilaster 
S2>read  u|>on  Uik-m  or  ])a[ter. 

Spar-a-dra'pi-er.  {Pharmacy.)  A  machine  for 
spreading  plasters.  It  is  a  table  with  two  raised 
pieces,  movable  and  furnished  with  points  by  which 
the  cloth  may  be  stretched,  and  a  spatula  for  spread- 
ing the  com]iosition. 

Spar-deck.  {Nautical.)  Originally  one  of  a 
tem])orary  character,  consisting  of  sj)ars  supported 
on  beams.  Now,  the  upper  deck,  with  an  open 
waist,  or  Hush-deck.  The  term  is  somewhat  loosely 
applied. 

Spare  An'chor.  {Nautical.)  A  supplementary 
anchor,  tlic  size  of  the  bower. 

Spare  Gear.  {Machinery.)  Extra  parts  carried 
in  steamers  to  replace  any  portions  of  the  machinery 
which  may  be  broken  or  injured  at  sea. 

The  following  is  a  list  of  tools  and  spare  gear  for  a  naval  tend- 
er, and  may  serve  as  an  illustration  ;  — 

List  OF  Tools  and  Sp.\re  Articles  for  Engines  (with  Screw- 
propellers)  OF  450  HORSL-POWER. 
Engineers'  Tools. 

No. 
Brushes,  for  boiler-tnbes,  to  every  100  horse-power. .     20 

Drifts,  short  and  long,  to  every  100  horse-power 1  each. 

Fire-irons 12 

Mandrels,  to  every  100  horse-power 1  each. 

Scrapers,  circular  and  forked,  to  every  100   horse- 
power        5  each. 

Spanners  and  wrenches,  of  .sorts 24 

Stocks,  taps,  and  dies,  from  i  to  11  inch 1  s«L 

Spare  Gear. 
Air-pump  side-rods,  with  straps  and  brasses  complete 

(if  so  fitted ) 2 

Air-pump  rod 1 

Air-pump  cross-head  (if  80  fitted) 1 

Bars,  furnace. . .' \  set. 
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No. 

Bearers 3 

BoikT-pliites u  cwt. 

linlts  ivnd  luita  for  engines,  properly  assorted 120 

Cjlin.li'r-lid J 

OyliiiJer  eross-heatl  (if  so  fitted) 1 

Fi'iTuli'S  fur  boiicr-tubes,  to  every  100  horse-power. .  60 

Piston  ami  rod 1 

Propeller  and  sliatl.  eoniplete 1 

Rod,  ronnectinff,  witli  strap  and  brasses  complete. . .       1 

llod  fced-pnnip  (if  so  fitti-d) 1 

Rod  bilf^e-pump  ,if  so  fitted) 1 

Rod-slide :  •  ■  ■  ■      } 

Screws,  packing,  for  slides,  complete  for  one  engine . .      1  set. 

Springs  for  each  piston  (if  so  fitted) 1  set. 

Springs  fi>r  other  parts  of  engines,  for  one  engine 1  set. 

Tnhes,  boiler,  to  every  100  horse  power 10 

Tubes,  glass,  for  barometers 2 

Valve,  foot,  without  seat 1 

Washers,  iron 100 

The  term  is  equally  applicable  to  the  parts  of  any  machine 
whicll  may  be  duplicated. 

Spare  Sail.  (Xaidiail.)  A  duplicate  of  any  of 
a  ship's  sails,  reservi'il  for  use  in  ease  one  already- 
bent  is  cairied  away  or  is  unbent  for  repairs. 

Spar'ger.  A  sprinkler  ;  usually  a  euji  with  a 
perfijiated  lid,  or  a  pipe  with  a  perforated  nozzle. 
U.sed  fur  ilanipiuj;  pajjer,  clothes,  etc. 

Spark-ar-rest'er.  A  device  placed  upon  the 
chimney  of  a  locomotive  or  a  portable  engine,  to 
prevent  the  passage  of  sparks  from  the  chimney. 
Also  calleil  a  spark-consumer.  It  has  usually  a  wire 
cage  to  prevent  tlie  passage  of  sparks,  but,  in  order 
to  prevent  impairing  the  draft,  it  is  usual  to  depend 
upon  catching  the  sparks  after  the  tirst  rebound  and 
collecting  them  in  some  place  out  of  the  danger  of 
being  again  cariied  away  by  the  draft. 

In  Fig.  5-'J4.5,  the  inner  casing  forms  a  hood  over  the  pipe, and 
is  covered  with  wire  gauze,  below  which  is  suspended  a  conical 


Fig.  5345. 


Fig.  5346. 


Spar/c-Arrester. 


deflector,  by   which  the  sparks  are 

directed   downward    into    the    inner  Sjiarlc-Anestfr. 

casing,  from  whence  they  jiiuis  into  the 

reservoir  below  tiirough  the  annular  opening  between  the  pipe 

and  the  casing. 

Fig  53t!  is  a  view  of  a  chimney-cap  designed  for  portable  en- 
gines for  thrashing,  where  there  is  danger  of  communicating 
fire.  The  draft  carries  the  smoke  and  sparks  directly  upward 
through  the  pipe  a  against  the  fine  wire-netting,  whose  meshes 
are  too  small  to  .lUow  sparks  to  pass.  They  rebound  to  the 
inclined  conveyor  'j,  and  gravitate  through  the  cinder-pipe  c  to 
a  receptacle  on  the  ground.  , 

Spark-con-dens'er.  1.  {Elcclridly.)  An  in- 
strument having  a  gla.ss  cage  in  which  a  spark  may 
be  passed  bc-tween  the  batteiy  connections.  It  is 
used  for  burning  metals  or  obtaining  the  spectra  of 
gases,  and  is  designed  to  isolate  the  atmosphere  in 
which  the  experiment  is  conducted,  .so  as  to  elimi- 
nate accidental  distui'bing  causes  ;  also  to  enable  the 
e.\periment  to  take  place  in  an  atmosphere  of  any 
required  condensation  or  tenuity. 


Spark- Ciiii:ln»,r. 

SparahU.     A  shoe-brad. 

A  leather  legging  for  equestii- 


2.  (Hail way.)  Fig.  5347. 

A  means  of  car- 
rying away 
sparks  from  a 
locomotive 
chimney  to  a 
chamber  where 
they  are  extin- 
guished. A)iipo 
from  the  loco- 
motive over  the 
top  of  each  ear 
to  the  rear  has 
been  pro|iosed. 

Spar-piece 
(Car prut r If .  i 
Thecollar-beam 
of  a  roof.  A 
S}}a}i.-pirrr. 

Spar'row-bill. 

Spat'ter-dash. 
ans. 

Spat'tle.  (Pottery.)  A  tool  for  mottling  a  mold- 
ed artii-h-  \vith  coloring  matter. 

Spat'tling-ma-chine'.  (Pottery.)  One  for 
sprinkling  earthenware  with  glaze,  or  colored  slip, 
to  make  ])arty-colored  ware. 

The  liquid  glaze  contained  in  a  trough  is  pumped  up  into  an 
upper  chamber,  from  which  it  is  drawn  from  a  faucet  and  falls 
through  sieves,  which  divide  it  so  that  it  falls  in  spray  upon  the 
ware  which  is  passed  underneath.  This  is  performed  in  a  6on- 
net  to  save  waste,  and  the  superfluous  liquor  is  collected  by  a 
trough  in  the  bonnet  and  returned  to  the  reservoir. 

Spat'u-la.     1.  A  knife  with  a  broad,  thin,  flexible 
blade,  used  by  druggists,  color-com- 
pounders,  painters,  etc.,   for  spread- 
ing plasters  and  working  pigments. 

For  some  purposes  spatulas  are  made 
of  wood.     See  also  Palette-knife. 

2.  (Surgical.)  The  tongue-spatula 
is  a  flat  instrument  (angular  or 
straight)  for  depressing  the  tongue 
and  keeiiing  it  out  of  the  W'ay,  in  op- 
erations about  the  throat  or  larynx. 

An  ancient  Egypti.an  spatula  of  iron  has  been  found  at  Sak- 
karah      It  is  one  of  the  few  implements  of  iron  which  have 
withstood  the  rust  of  centuries.   These  instruments  were  usually 
f  bronze. 

Fig.  5349. 


Fig.  5348. 


Spatula. 


Tongue- Spatula. 


Spatulas  of  copper  and  bronze  were  found  in  1819  in  a  house 
in  Pompeii.  They  were  somewhat  of  the  halbert  shape.  Cau- 
teries were  found  at  the  same  place  and  time. 

Spavsrn-hatch'er.  An  aiiparatus  for  preserving 
and  devel(>i)ing  the  .spawn  of  tish. 

Helton's  (Fig.  .5350)  is  more  particularly  designed  for  winter 
hatching.  It  consists  of  an  upright  bo.x  a,  preferably  aliout  2 
feet  in  diameter  and  2  to  4  (wt  high,  into  which  a  gentle  flow 
of  water  is  admitted  at  bottom  through  a  pipe  6 :  a  deflecting 
plate  c  just  over  the  pipe  opening  moderates  and  distributes  the 
How ;  tl  it  are  a  .series  of  travs  with  wire-gaiize  bottoms,  on 
which  the  spawn  is  evenly  distributed,  and  they  are  lowered 
one  by  one  by  means  of  attjiched  straps  into  tlie  case  a :  the 
I  water  ascends  through  the  meshed  bottoms  of  the  trays,  finally 
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Fig.  5350. 


Spawn- HatcheT. 


OTerflowinginto  a  channel  surrounding  the  upper  end  of  the 
case,  and  is  discharged  by  a  trough  €. 

The  bottom  of  the  box  is  segmental,  or  hopper-shaped,  and 
is  provided  with  a  pipe  /  and  vaWe  for  withdJramng  any  sedi- 
mentary deposits  which  may  accumulate. 

Speak'ing-txum'pet.  A  conical,  flaring-mouthed 
tube  eniployeil  for  intensifying  the  sound  of  the  hu- 
man voice,  as  in  giving  commands  or  hailing  ships 
at  sea,  by  firemen,  etc. 

The  speaking-trumpet  was  used  by  Alexander  the  Great,  235 
B.  c.  Tradition  long  rcport^-d  that  the  highti;  of  the  Caucasus, 
reaching  from  the  Caspian  to  the  Euxine,  were  occupied  by  the 
armies  of  Isbender  (Alexander),  the  dread  Doolkarnein  or  Two- 
Horned,  so  called  from  his  being  the  conqueror  of  East  and 
West.  The  illusion  was  said  to  have  been  caused  by  enormous 
trumpets,  placed  on  the  marvelous  series  of  ramparts  known  ia 
fiible  as  the  Wall  of  Gog  and  Magog,  and  craftily  disposed  so  as 
to  sound  when  the  wind  blew  in  certain  directions.  See  Leigh 
Huufs  poem,  •'  The  Trumpets  of  Doolkarnein  '' 

It  is  claimed  by  the  modem  school  that  the  great  horn,  de- 
scribed in  an  old  manuscript  in  the  Vatican  Library  as  having 
been  used  by  Alexander  the  Great  to  as.«enible  his  army,  at  a 
distance  of  100  stadia  or  8  Italian  miles,  was  not  really  a  speak- 
inff-trumpet,as  it  is  not  expressly  stated  that  he  spoke  through 
it.  We  prefer  tbe  traditional  it  stands,  for  Alexander  was  well 
acquainted  with  Egypt,  and  the  blast  of  trumpets  was  not  un- 
known there. 

Morland,  who  was  born  in  1625,  and  died  in  poverty  in  1695, 
is  believed  to  have  given  the  speaking-trumpet  its  present  form, 
though  his  claims  are  warmly  contested  by  Kircher.  Morland's 
pamphlet  of  8  pages  was  published  in  1671.  His  first  trumpet 
was  made  of  glass.  The  next  was  of  brass  :  4.V  feet  long,  12 
inches  in  diameter  at  the  large  end  and  2  inches  at  the  small 
end,  which  had  a  mouth-piece  constructed  like  a  bellows  to 
move  with  the  lips.  With  this  he  rendered  his  voice  distinct 
at  a  distance  of  half  a  mile.  His  third  trumpet  was  curved, 
made  of  copper,  and  had  a  length  of  16  feet  8  inches  ;  19  inches 
diameter  at  the  flaring  end,  and  2  inches  at  the  smaller.  It 
rendered  his  speech  audible  at  li  miles.  One  of  his  largest  car- 
ried the  voice  a  distance  of  2  or  3  miles  at  sea. 

Fig.  5351  is  an  illustration  of  a  spiral  trumpet,  described  in 
Pere  Kircher's  work,  and  pictured  in  Pere  Bonanni's  curious 
work,  "  Descrizione  Degl'  Istromenti  Armonici,^'  Roma,  1776. 
It  is  designed  rather  for  augmenting  the  voice  than  for  musical 

Fig.  5351. 


Trumpet. 


effects.  It  is  intended  to  be  elUptical  in  cross-section,  and  it  is 
claimed  to  have  been  suggested  by  the  shape  of  the  exterior 
aural  canals  of  various  animals.  Father  Kircher  takes  occasion 
in  this  connection  to  mock  the  conclusions  of  Ba]'tista  Porta 
and  Cornehus  Agrippa  that  a  sound  might  be  made  and  then 
imprisoned  in  a  tube  by  shutting  up  both  ends,  and  then  letting 
it  out  as  required.  A  very  remarkable  instance  of  this  was 
afterward  cited  in  the  veracious  history  of  Baron  Munchausen, 
whose  tunes  became  frozen  in  his  trumpet  on  a  bitter  cold  day, 
and  afterward  issued  when  the  instrument  and  its  contents  were 
thawed  by  the  warmth  of  the  tavern  fire. 

Speak'ing-tube.  A  pipe  for  convej^ng  the  voice 
fioin  one  apaitnient  or  floor  to  another. 

Spear.  1.  {U'mj^on,)  A  very  ancient  instm- 
raent  of  war,  consisting  of  a  blade  on  the  end  of  a 
long  shaft.  It  still  survives  among  savage  nations, 
and  under  the  name  of  lancc  is  used  by  cavalry 
among  those  comparatively  civilized. 

The  spear  of  antiquity  was  sometimes  provided  with  the 
amentum  or  thong  for  throwing. 

Herodotus  distinguishes  the  nationality  of  some  of  the  na- 
tions in  the  army  of  Xerxes  by  describing  the  peculiar  orna- 
ments on  the  ends  of  their  spear-shafts. 

For  a  dis.'jertation  on  the  spears  of  the  ancients,  see  article 
-'  Ha-«ta,"  in  Smith's  *'  Dictionarj-  of  (irtik  and  Roman  An- 
tiquities." Tbe  spear  was  the  principal  weapon  of  tbe  Mace- 
donian phalanx.  The  lance  was  introduced  from  Tartary  into 
Poland,  and  thence  found  its  way  into  the  army  of  Frederick 
the  Great,  and  into  the  Austrian  service,  where  its  name  (iz/an, 
from  Turkish  og-Zun,  a  youth)  indicates  its  derivation.  See 
Lance 

2.  A  fish-gig. 

3.  The  long  transverse  pieces  fixed  transversely  to 
the  beam  or  body  of  a  chcvaJ  de  /rise  are  called  sjfcars. 

4.  (Miniyirr.)    A  pump-rod. 
Spear-nail.     One  with  a  spear-shaped  point. 
Spe-cif' ic  Grav'i-ty.    The  relative  weight  of  a 

ponderable  substance  compared  with  another  which 
is  taken  as  a  standard.  For  solids  and  liijuids,  vxt- 
tcT,  and,  for  gases,  air,  are  universally  adopted  as  the 
standards.  It  took  a  long  time  to  find  out  that  air 
I'eally  was  a  ponderable  substance. 

The  specific  gravity  of  a  body  is  ascertained  by  weighing  the 
body  in  air,  and  then  in  water.  Subtract  the  weight  in  water 
from  the  weight  in  air,  and  divide  the  weight  in  air  by  the  dif- 
ference. The  quotient  is  the  specific  gravity  required.  The 
bulk  of  the  object  must  agree  with  that  of  the  standard  of  com- 
parison if  the  result  is  to  be  stated  in  relative  terms.  See 
SPECIFIC-GRATnr  Bal-^.nce. 

In  obtaining  the  specific  gravity  of  fluids,  a  bottle  is  obtained, 
whose  capacity  is  1,0(10  grains  of  distilled  water.  This  is  filled 
with  wafer,  and  balanced  on  the  scales.  The  water  is  then  re- 
moved and  the  fluid  substituted,  and  the  bottle  and  contents 
again  weighed.  The  weight  of  the  fluid  divided  by  the  weight 
of  the  water  gives  the  specific  gravity  required 

Archimedes  inrented  the  plan  for  determining  specific  gravity 
by  displacement  of  water.  He  also  enunciated  the  doctrine  of 
the  "center  of  gravity."' 

Alhazen  the  Saracen,  A.  D.  1100,  improved  upon  the  hydrome- 
ter, which  had  been  in  use  in  Alexandria  COO  years  previously. 
See  Hydrometer. 

Abu-r-Raihan  of  Kharizim,  about  a.  n  1000,  compiled  a  table 
of  specific  gravities,  which  is  quoted  by  Al-Kh."izini  in  his  *'  Book 
of  tlie  Balance  of  Wisdom,"  translated  from  the  Arabic  by  Chev. 
Khanikoff,  consul-general  of  Russia,  at  Tabriz,  Persia  It  was 
in  reference  to  this  table  that  Al  Khazini  uttered  bis  pious  hope 
that,  "  in  the  day  of  judgment,  the  AllMerciful  will  take  pity 
on  the  soul  of  Abu-r-Raihan ,  because  he  was  the  first  of  the  race 
of  men  to  construct  a  table  of  specific  gravities  "  The  table  is 
recorded  in  connection  with  the  modern  data  on  pages  84,  85  of 
the  '*  Journal  of  the  American  Oriental  Society."  Vol.  \I.,  New 
Haven,  1S60.     See  also  page  212.  article  Balance. 

Al-Khazini  states  that  when  a  body  is  weighed  in  air  and  af- 
terward in  the  water-bowl,  the  beam  of  the  balance  rises  in 
proportion  to  the  weight  of  the  water  which  is  displaced,  which 
is  equal  to  the  entire  weight  of  the  body  weighed. 

The  "  Balance  of  Wisdom."  as  the  instrument  is  called  by  its 
describer,  in  the  fanciful  style  common  in  the  literature  of 
that  dav,  was  a  turned  brass  tube  with  closed  ends,  and  so 
weighted  as  to  float  upright  in  a  liquid.  Graduations  on  the 
side  were  marked  above  and  below  a  line  that  was  termed  the 
equator  of  equilibrium,  to  which  line  the  instrument  sank  when 
plunged  in  the  liquid  —  water  of  a  certain  description  —  which 
formed  the  unit  of  calculation.  It  is.  as  to  this  feature,  a  hy- 
drometer, such  as  described  by  Synesius,  and  is  credited  by  Al 
Khizini  to  Archimedes. 

The  conical  instrument  of  Abu-r-Raihan  is  described  by  Al 
Kh&zini,  and  has  a  conical  body,  a  narrow  vertical  neck,  and  a 
curved  epout  leading  from  the  latter,  by  which  the  water  dis- 


SPECIFIC  GRAVITY. 


2256 


SPECIFIC  GRAVITY. 


placed  by  a  solid  body  waa  conducted  to  the  bowl  of  a  balance, 
by  wbii-h  it  was  \veij;beil. 

Al  Khaziiii  .^iavs  in  bit<  book,  of  the  eniim-nt  teaeher 'Abil- 
llitiin  'alMiiznl'rar  Itiii 'Isiiinil  of  ■Isfuzfir,  "bo  was  adaptint' 
the  .speeific-t^ravity  balati<-e  to  the  drtcriiiiiiation  of  the  wpeeiiie 
gravity  of  metal  by  gratluatious  on  the  beam  ealculated  for  liq- 
uiils  of  immersion  of  dilTerent  densities  :  "  lie  passed  away,  to 
meet  the  mercy  of  the  Supreme  God,  before  perfecting  it,  and 
reducing  all  his  views  on  tlie  subject  to  writing." 

The  first  person  in  Europe  to  make  a  tabular  statement  of 
coniputJitions  in  this  line  waa  Athauasius  lurcher,  ltj(l2-80; 
after  him  tlalilco,  1667  ;  Boyle  (born  in  11527).  The  calculations 
of  the  latter  of  the  specific  gravity  of  mercury —  13.7(i  and  13.3o7 
—  are  both  less  exact  than  those  of  the  seientiflc  Arab  in  the 
retinue  of  Mahnioud  of  Gbuzna,  a.  d.  1000;  he  made  it  13.6B. 
The  moderu  figure  is  l.'i..5.57. 

TLe  following  table  gives  the  spfcific  gravity  of  a  number  of 
ga.soous,  liquid,  and  solid  substances.  See  also  Clark's  '*  Con- 
stants of  Nature,"  Smithsoniau  Institution  Collections,  Decem- 
ber, 1873. 

Gfiies,  Air  =  1. 

Hydrogen 0.009    Oxygen 1.100 

Marsh  g.-is 0..'ir)9     Sulphuretted  hydrogen     1  101 

Steam 0  i;ii:!     Nitrous  .ixMe 

Carbonic  oxide (P.ir.s    i':iil)ooii.  acid 

Nitrogen 0.071     Sulphurous  acid. . . 

Olefiant  gas 0.078    Chlorine 

Nitricoxide 1 .039  I 


1. 
1.520 
2.247 
2.47 


Non-Metallic,  Solid, 

Boron 

Bromine 2.98 

Carbon,  diamond  3 '')29 
Carbon,  graphite    2.105 
Carbon ,  from  ga.s- works 
Carbon,  charcoal,  vari- 
able from    0.280   for 
that  from  soft  wood 
freshly  burned  in  the 


Elementary  Substances,  Water  =  1. 


.08 
-2.09 

-  3.350 

-  2.585 
1885 


stick,  to  1.573  for  oak 
charcoal,  pulverized 
and  compres.sed. 

Iodine 4.948 

Phosphorus,  common..     1.826 

Selenium 4.760-4.808 

Silicon 2  004-2.493 

Sulphur,  roll. . .     1  868-2.000 
Sulphur,  flowers    1.913-2.086 


Aluminium,  east 

Aluminium,  hammered 

Arsenic 

Barium 

Bismuth 9.67 

Cadmium 8.54 

Calcium 1.55 

Cerium 

Cbromiura 6.81 

Cobalt 8.48 

Columbium  or  Ni- 
obium       6.0 

Copper,  east 8.78 

Copper,  rolled. ..     8.88 

Copper  wire 8  93 

Glucinium 

Gold 19.2- 

Indium 

Iridium 21.78- 

Iron,  pure 

Iron,  ca.st 6.928- 

Iron,  bar 7  0.58  - 

Iron, rolled  plate    7.570  ■ 

Iron,  hammered 

Iron  wire 7.6 

Lead 11.07- 

Magnesium 1.69   ■ 

Mangaijese 

Mercury 


Mrtals. 

2..50 

2.117 

5.763 

4.00 
-9  83 
-8.67 
-18 

5.5 
-7.3 
95 


-7.37 
-8.83 
-8.95 
-8.95 

2.1 
19.4 

7.362 
21  83 

7.83 
-7&30 
-7.760 
-7.7.32 

7.868 
-7.83 
11.445 
-2,04 

801 
13.568 


,  etc. 
Molybdenum...     8.49 

Nickel 7.807 

Nickel  wire 

Osmium 

Palladium 10.923- 

Platinum,  cast 

Platinum,  hammered. . 
Platinum  wire. .     21.0  - 

Platinum  sponge 

Potassium 

Rhodium 11.0- 

Ilubidium 

Ruthenium  . ..  11.0 

Silver 10.362- 

Sodium 

Steel, cast 7.802- 

Steel,  blister 

Steel,  puddled.     7.640- 

Strontium 2.4 

Tantalum 10.08    - 

Tellurium 6115 

Thallium 11.777- 

Thorium 7.657- 

Tin 7.278- 

Tungsteu  ...   .  17.6 

Uranium 18.33  ■ 

Vanadium 

Zinc 6.861  - 


-8  60 
-  9.2fil 
8.88 
21,40 
12.148 
10.5 
20  3 
21.7 
21.47 
0.8(55 
11.2 
152 
11.4 
10575 
0  972 
7825 
7.720 
7.707 
2.68 
10.78 
H.343 
11900 
.   7795 
.   7  304 
.  19  261 
.  18.40 
5.5 
.  7.21 


Copper,  84 

Copper,  67 

Brass  plate  . . 

zinc,  16. 
zinc,  33. 

8.832 
7.820 
8.380 

Copper,  compact  vitre- 
ous  

Copper,  Cornish 

Copper,  pyrites.     4.080- 

Iron,  cliromate 

Iron,  pyrites 

Iron,  magnetic  .     4.2 

Iron,  red  hema- 
tite      4.740- 


Alloys. 

Brass  wire 8.214 

Bronze  gun-metal 8.700 

Gold,  English  standard, 
22  carats  fine 18.888 

Ores, 

Iron.brownhem- 

atite 3789-4.029 

Iron,  specular..     4  9.34-5.218 

Iron,  sparry 3.64   -3.81 

Iron,  ironstone.    2  952-3.863 
Lead,  carbonate    6.00    -  7.20 
Lejid,  sulphide  (Galena)    7.22 

Tin ,  Cornish 5.8-6  46 

Zinc,  calamine 3.625 


Brick-work  in  cement  _. 

Carnelian 2.597 

('ement,  Portland 

Cement,  Roman 

Chalcedony  ....     2.586 

Chalk 1  520 

Chrysolite 2.782 

Clay 1.93  - 

Coal,  anthracite    1.4.36- 

Coal,  cannel 1.238  - 

Coal,     Cumber- 
land, Md 

Coal,  Newcastle 

Coal,  Welsh 

Coke 

Corundum.    ...     3  710- 

CryoUte 2.692- 

Diamond,      Ori- 
ental       3.521  - 

Diamond,  Brazilian 

Dolomite 

Kartb 

Earth, loose 

Karth ,  rammed 

Krirdi,  moist  sand 

Hmcrald 

Emerald,  Brazilian 

Fhnt 2.686- 

Garnet, common    3  676- 
Garnet,  precious    4.000  - 

Granite 2.613- 

Oypsum 1.872- 

Gypsum, ordinary, about 
Hornblende, 

common 3.600  - 

Hyacinth 4.000- 

Jade 2.969- 

Jasper 2.566  - 

.let 1.269  - 

Limestone 2. 700  - 

Limestone,  green 

Marl 1.700- 

Malachite 3.572- 

Marblc 2.516- 

Mica 2.546- 

Millstone 

Mortar 1384- 

Mud,  about 

Opal 1.958  ■ 

Peat 0.600- 


4.129 
5  462 
4.344 
4.067 
4.789 
4.9 

5  006 


Stones  and  Mineral  Substances. 

Agate 2.348-2.637  1  Basalt 2.421-3.000 

Alabaster 2.011 -2.876  i  Beryl 2723-3..649 

Amethyst 2.7.60     Brick 1.367  - 1  900 

Asbestus 0.680 -0.993  !  Hrick,  fire 2.201 

Asbestus,  starry 3  073  i  Brick  -  work    in 

Barytes 4.00  -4.865  |      mortar 1.600-2.000 


1.800 
2.630 
1.300 
1560 
2  664 

2  784 
3.4S9 
216 
1.640 
1.318 

1.355 
1.270 
1.315 
1.000 
3981 
3.077 

3.560 

3  444 
2.800 
2.194 
1.600 
1.600 

2  050 
2.600 
3.166 
2.664 
3.688 
4.352 

■2.966 
3.310 
2.3 

.  3.830 
4.620 

3  389 
.  2.816 
■1.300 
■  2.837 

3.182 
-2.944 

-  8.994 

-  2  &68 
-2  934 

2  484 
- 1  7.50 

1.630 
-2  144 
- 1.329 


Pitehstone 1.970  -  2.720 

Plaster  of  Paris 1.176 


Plumbago. 
Porphyry  .... 
Pumice-stone  . 

Quartz 

Rock  crystal  . 
Ruby,  Oriental. 


1.987-2  267 
2.670-2.790 

0.915 

2.64  -2.66 
2.605-2  888 
4.S 


Ruby ,  Brazilian 3.,631 

Sand 1392-1.800 

Sandstone 2.08   -2.52 

Sapphire 3.901-4  283 

Sardony  x 2  594  -  2. 628 

Serpentine 2.429  -  2.999 

Shale 2.600 

Slate 2672-2.955 

Spar,  ealc 2  715 

Spar,  fcid 2.693-2.704 

Spar,  fluor 3,138-3.183 

Spar,    other   va- 
rieties      2.43  -3.873 

Steatite 2.61 

Stone,  building  varie- 
ties      1386-2.945 

Stone,  building,  com- 
mon      2.620 

Stone,  building,  Bath, 

England 1,961 

Stone,  building,  Bristol, 

England 2.610 

Stone,  building,  Nor- 
folk ,  England  (Parlia- 
ment House) 2.304 

Stone,  building,  Port- 
land      2.368 

Stone,  building,  Caen, 

Fr 2.076 

Stone,  building,  Notre 

Dame  Cathedral 2  378 

Stone,  building.  Break- 
neck, N.Y 2.704 

Stone,  building,  Kip's 

Bay,  N.Y 2.759 

Stone,  building,  Staten 

Island,  N.Y 2.976 

Stone,  buililing,  Sulli- 
van Co.,  N.  Y 2.688 

Talc 2.08   -2  90 

Trap 2,72 

Topaz 3  155  -  4.061 


Alder 

Apple 

Ash 

Ash,  American. . .     .514 

Bass 482 

Bay ,  Spanish 

Beech 

Beech,  American  .     .672 

Birch 

Box 900  - 

Brazil-wood 

Campeachy  (logwood). . 

Cedar,  American 

Cedar,  Indian 

Cherry ( 

Cherry,  American 

Chestnut,  Amer.. .     .469 

Cocoa  

Co;k 

Cypress,  Spanish 

Cypress,  American 

Dogwood 756 

Ebony ,  Indian 

Ebony,  American 

Elder 

Elm 

Elm,  American. . .     .723 

Fir,  Norway 

Fir, Oregon, yellow    .559 

Fir,  Oregon,  red 

Fir,  Oregon,  white  .... 

Gum,  black 

Gum,  blue 

Gum,  water 

Hackmatack 

Hawthorn 

Hazel 606 

Hemlock 368 

Hickory 826 

Holly 

Holly,  American 

Juniper 

Lanrewood 

Larch 544 


Woods,  Dry. 

Lemon 

Lignum-vitaj.. 

Lime 

Linden 

Locust. 


.800 
.793 
.800 
-.730 
.502 
.822 
.852 


.567 

1030 

1031 

.913 

.660 

1.316 

.715 

,679 

-.645 

1.040 

.240 

.644 

.563 

-.a52 

1.209 

1331 

.695 

.671 

-.775 

.512 

-.630 

.462 

.468 

.616 

.843 

1  000 

.590 

.910 

-.860 

-  4.53 

-.992 

760 

.641 

.656 

.720 

560 


126' 


.703 

1.383 

.       .804 

.       .604 

28  - .826 

Logwood 913 

Mahogany 720-1.063 

Mahogany,  San  Domin- 
go  727 

Mahogany ,  Honduras . .       .560 

Maple 681  -  .755 

.576 
.491 
.897 
.823 
.872 
.769 
,932 


Maple,  bird's-eye 
ISIaple,  Oregon  .. 

Blulberry 

Oak,  African 

Oak,  Canadian.. 

Oak,  Dantzic 

Oak,  English 

Oak,  white 632-    .882 

O.ik,  live 1.021-1.103 

Olive 927 

Orange 705 

Pear 661 

Persimmon 710 

Pine,  pitch 1.080 

Pine,  red 690 

Pine,  white 360 -.461 

Pine,  yellow 52S-.672 

Plum 785 

Poplar 482-.498 

Poplar,  white  Spanish . .       .529 

Quince 705 

Redwood,  Gal 387 

Rosewood 728 

Sassafras 482 

Satin-wood 886 

Spruce 430-.444 

Sycamore 623 

T,amarack 383 

Teak 961 

Walnut,  black 529 -.649 

rfillow 486  -  .585 

Yew 788 -.807 
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Miscellaneous  Sotiits. 


Amber 1.078  - 

Ambergris 

Beeswax 

Bone 

Butter 

Camphor 

Caoutchouc 

Fat,  beef,  mutton 

Fat,  hog '. 

Flesh 

Qum-arabic 

Gunpowder,  loose 

Gunpowder,  shaken  . . . 
Gunpowder,  solid  1.550  - 


1.086 
.866 
.965 

1.66 
.942 
.988 
.903 
.923 
.936 
.890 

1.452 
9I» 

1  000 

1.800 


.\cids :  — 
.\cetic 1 


Carbolic 

Fluoric 

Hydrochloric  . 
Hydrocyanic . . 

Nitric 

Sulphuric  . 


Li  51 

.063 
.065 


..  1.270 

..  .700 

. .  1.5.54 

. .  1.970 

Aqua  regia 1.23 


Alcohol :  — 

Absolute 

95  per  cent 

80  per  cent 

50  per  cent  (proof). 

40  per  cent 

25  per  cent 

10  per  cent 


.749 
.816 
.863 
.934 
.951 
.970 


Gutta-percha 

Horn 

Ice 

Indigo 

Isinglass 

Ivory 1  826 

Lard 

Ma.stic 

Myrrh 

Opium 

Spermaceti 

Starch 1.505- 

Sugar,  Cane  ...     1.693- 
Tallow 

uids. 

Blood 1.040- 

Ilonev 

Milk  '. 

Sea-water 1.026  - 

Sea-water  (Dead  Sea).. 

Tar 

Vinegar 


Oils  :  — 

Oodflsh 

Linseed 

Olive 

Palm 

Petroleum  . 
Rapeseed  . . . 
Sunflower  . . 
Turpentine  . 
Whale 


.980 

1.689 

.918 

1.009 

1.111 

-1.920 

.947 

1074 

1.360 

1.071 

0.943 

- 1.560 

-1.606 

.941 


1.954 

1.45 

1.032 

1027 

1.240 

1,015 

1.080 


.923 

.940 
.915 
.969 
.890 
.914 
.926 
.870 
.923 


Spe-cif'ic-grav'i-ty  Bal'ance.  For  iletermin- 
iiig  .s[iPcitic  gravitii^y.  The  anaugeineut  (Fig.  5352) 
illustrates  the  priiicijilR  tliscoveied  by  iVrchiiiiede.s, 
that  every  body  immersed  in  a  liquid  loses  a  part  of 
its  weight  equal  to  the  weight  of  the  liquid  displaced. 
See  page  2255. 

From  one  of  the  scale-pans  of  an  accurate  balance  is  sus- 
pended a  hollow  cylinder  of  copper,  and  beneath  this  a  solid 
cylinder  of  the  same  metal  precisely  efiual  in  volume  to  the 
interior  of  the  upper  cylinder.  These  are  balanced  by  weights 
in  the  other  scale-pan,  and  the  solid  copper  cylinder  is  then 
immersed  in  a  vessel  of  pure  water.  This  disturbs  the  equilib- 
rium of  the  scale,  which  is  again  restored  by  pouring  water  in 
the  upper  cylinder.  The  quantity  required  is  exactly  equal  to 
that  displaced  by  the  lower  cylinder,  and  its  weight  divided  into 
that  of  tlie  latter  gives  the  specific  gravity  of  the  copper. 

In  the  case  of  liquids,  a  body  not  liable  to  be  attacked  by  the  \ 
liquid  is  suspended  from  one  of  the  scale-pans.  The  body  is  j 
weighed  first  in  the  liquid  to  be  examined,  and  afterward  in  ! 
water.  The  weight  in  water  divided  into  the  weight  in  the  other 


Fig.  6352. 


Fig.  5353. 


Specific-  Gravity  Balance. 

liquid  gives  the  specific  gravity  of 
the  latter.  See  *'  Mohr's  Specific 
Gravity  Balance,"  pages  39,  40, 
"  Griffin's  Chemical  Handicraft." 

Spe-cif'ic-grav'i-ty  In'- 
9tru-ment.  Prol'essoi-  Hare's 
Utraiueter,forascertainingthe 
relative  den.sity  of  liquids,  is 
shown  in  Fig.  5353. 

Two  equal  glass  tubes  a  a'  commu- 
142 
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nicate  with  each  other  and  with  an  elastic  bag  6  by  means  of  a 
pipe  c  terminating  in  a  cock,  to  which  the  mouth  of  the  bag  \b 
tied.  The  tubes  are  both  attached  to  an  upright  standard  rf, 
provided  with  a  graduated  scale  e,  divided  into  22U  parts,  which 
may  be  read  to  tenths  by  a  vernier  /.  Two  indexes  ^  §■'  on  the 
tube  o  correspond  respectively  to  tile  graduations  lOO  and  200 
on  the  scale.  One  of  the  tubes  a'  being  immersed  in  a  vessel  of 
water,  and  the  other  a  in  a  vessel  containing  the  liquid  to  be 
tested,  the  bulb  b  is  compressed,  partially  forcing  out  the  air 
contained  in  the  tubes.  On  releasing  the  bulb  the  fluids  ascend 
in  the  tubes.  If  the  fluid  to  be  tested  is  heavier  than  water, 
the  expulsion  of  the  air  is  so  regulated  that  it  shall  stand  a 
little  above  the  level  of  the  lower  index ;  the  cups  are  then 
removed,  and  suflieient  air  admitted  to  tlie  tubes  by  a  valve 
arrangement  h  to  reduce  its  level  exactly  to  that  of  the  lower 
index  §;  the  columns  in  the  two  tubes  are  now  supported  by 
the  e.xcess  of  atmospheric  pressure  over  that  of  the  air  in  the 
upper  parts  of  the  tubes,  which,  of  course,  is  precisely  equal 
in  both.  The  vernier  tlien,  being  adjusted  to  the  level  of  the 
water  in  the  tube  a',  indicates  the  specific  gravity  of  the  other 
liquid.  If  a  liquid  lighter  than  water  is  to  be  examined,  its 
level  is  brought  to  the  hight  of  the  upper  index,  and  the  read- 
ing of  the  scale  halved. 

Spe-cif'ic-grav'i-ty  Beads.  Small  spherical 
bodies  of  known  weight  in  proportion  to  their  bulk, 
used  for  determining  the  specific  gravity  of  liquids. 
A  form  of  hydrometer. 

Just  as  a  farmer's  wife  tests  the  strength  of  lye  for 
making  soap,  considering  it  of  the  right  strength 
when  a  fresh  hen's  egg  floats  as  large  as  a  quarter- 
dollar  above  the  surface  of  the  liquid. 

Spe-cif'ic  Heat.  The  amount  of  heat  i-equired 
to  raise  the  temperature  of  a  certain  weight  (as  a 
pound  or  kilogramme,  of  a  substance)  a  definite 
amount,  as  1°  Cent,  or  1°  Fah.  Water  is  taken  as 
the  standard  of  comparison  ;  the  Centigrade  degree 
and  kilogramme  being  universally  adopted  on  the 
Continent  of  Europe,  while  the  avoirdupois  pound  and 
degree  of  Fahrenheit  are  in  common  use  in  England 
and  the  United  States,  though  the  Continental  sys- 
tem is  that  generally  employed  by  scientific  men. 

Spe-cil'i-um.  (Surgical.)  An  instrument  for 
examining  wounds,  fistulas,  and  for  ])assing  setons. 
A  yrobc.  It  is  usually  of  silver,  and  is  terminated 
by  a  spherical  button. 

Speck-block.  (Nautical.)  One  used  in /ct.«- 
iruj  or  striiiping  the  blubber  off  a  whale.  Through 
it  the  speck-fall,  a  purchase,  is  rove,  the  blocks  be- 
ing made  fast  to  the  blubber-guy. 

Speck-falls.  (Kautical.)  The  ropes  of  the 
speei-Mock  for  getting  blubber  aboard. 

Spec'ta-cle  -  fur'nace.  (Metal-tmrkiiig.)  A 
furnace  with  two  tafi-lioles,  one  above  the  other. 

Spec'ta-cle-gage.  A  device  for  determining  the 
proper  distance  apart  at  which  the  glasses  should  be 
placed  to  exactly  suit  each  individual  case. 

In  A  two  glasses  are  fixed  in  spring-holders,  which  slide  on  a 
square  graduated  rod,  and  maybe  lield  by  set-screws.    These 

Fig.  5354. 
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are  moved  inward  or  outward,  until  an  object  is  distinctly  seen  i 
by  both  eye3  through  the  centers  of  the  glasses ;  being  then 
fixed  by  the  set-screws,  the  distance  is  read  off  on  the  graduated  i 
rod  ;  their  higlit  is  adjusted  by  a  central  sliding  nose-piece.  | 

In  B  the  object  is  viewed  through  a  pair  of  goggles,  having 
minute  perforations,  and  attached  to  two  jointed  arms  ;  the  dis- 
tance between  the  two  visual  axes  is  indicated  on  a  scale.  ! 
Spec'ta-cles.     A  pair  of  leuses  in  a  frame  to  as- 
sist failing  or  imperfect  sight. 

In  Fig.  5355, 1,  the  different  parts  are  shown  :  — 

a^oridge. 
Fig.  5355.  b,  eye  or  bow.  \ 

c,  glass  or  lens. 

dy  side  or  temple. 

2  has  segments  of 
different  foci ;  their 
line  of  junction  is 
curved. 

3,  the  metallic  por- 
tions are  riveted  to 
the  lenses. 

4  has  semi-lenses 
of  different  convexi- 
ties ;  their  line  of 
junction  straight. 

5  has  octagonal 
lenses.  | 

6,  oval.  j 

7,  oblong.  ' 

8,  pulpit     spec-  ' 
tacles,    to    allow    a 
reader  to  look  over 
them  more  readily.     ! 

9,  spr  i  ng  ey  e  - 
glasses. 

10,  folding  eye- 
glasses. 

Slrabismus  spec- 
tacles have  a  small 
central  opening  to 
aid  incuiing  the  de- 
fect by  exercising 
the  muscle  which 
brings  the  eyes  into 
the  normal  position, 
Spectacles  with 
glasses  of  different 
refractive  powers  are 
made  for  those  whose 
eyes  have  unequal 
foci. 

An  ast  igmatic 
glass  is  adapted  for 
an  eye  which  has 
different  refractive 
powers  at  different 
parts  of  its  cornea 
or  lens. 

I  n  other  spectacles 
each  glass  is  made 
up  of  two  half-lenses 
of  different  powers 
or  characters ,  —  one 
for  reading,  the 
other  for  ordinary 
use  in  walking  or 
conversation. 

Goggles  are  short 
tubes  which  exclude 
much  light  from  the 
eye,  especially    lat- 


Fig.  5356. 


Bequently  confirmed  by  the  Oxford  University  ;  in  1240  he  took 
the  vows  of  a  Franciscan  at  Oxford,  ilis  talents  and  originaUty 
caused  him  to  be  suspeeted  by  his  brethren,  and  he  was  impris- 
oned iu  1268,  and  closely  confined  for  ten  years.  lie  returned 
to  Oxford,  and  died  in  1292.  The  claim  to  the  invention  of 
spectacles,  asserted  in  behalf  of  Alexander  de  Spina,  a  monk  of 
Pisa,  who  died  in  1313,  is  believed  to  be  anticipated  by  this  date 
of  Bacon's. 

Fig.  5356  is  from  the  tapestry  of  Nancy,  of  the  latter  part  of 
the    fifteenth    century,   and    represents    a 
scribe  with  spectacles  on  nose,  and  with  all 
his  apparatus  of  writing,  ^  pen,  penknife 
portable  case,  book,  and  paper. 

Chaucer  and  Lydgate  refer  to  spectacles. 
John  Baret,  of  Bury  St.  Edmunds,  left  by  i 
will,  in  1463,  to  one  of  the  monks,  his  ivory 
tablets  and  a  pair  of  silver-gilt  spectacles. 

"I  this  morning  did  buy  nie  a  pair  of 
green  spectacles,  to  see  whether  they  would 
help  my  eyes  or  no*'  —  Pepys'  Diary,  1666. 

Feeling  encouraged :  — 

"  Bought  me  two  new  pair  of  spectacles  of 
Turlington,  who,  it  seems,  is  famoiis  for 
them."'  — Pepvs'  Diary,  1667. 

"■  The  residents  in  Sikkim  [says  Hooker],  Scribe  with  Spec- 
in  the  Himalayas,  seek  protection  for  their     tacles  (Tapestry 
eyes  from  the  glare  of  the  newly  fallen  snow,  of  Nancy,  France). 
some  with  veils,  others  with  shades  of  browu 
paper,  or  of  hair  from  the  yaks'  tails,  whilst  a  few  have  specta- 
cles of  woven  hair ;  and  the  Lcpchas  loosened  their  pigtails, 
and  combed  their  long  hair  over  their  eyes  and  faces." 

Cohn,  an  oculist  of  Breslau,  has  made  an  estimate  of  the 
number  of  workmen  in  metal  who  have  been  injured  in  the 
eye  by  minute  pieces  of  metal  Among  1,283  workmen,  he 
found  that  90  per  cent  had  suffered  thus  to  some  extent,  and 
40  per  cent  had  been  under  medical  treatment  therefor;  59 
were  permanently  injured,  and  21  had  lost  the  use  of  one  eye. 
Ue  introduced  mica  spectacles  with  great  success.  The  frame 
is  made  to  fit  arouud  the  eye,  like  goggles, 

Spec-trom'e-ter.  {Optics.)  An  instrument  de- 
scribed by  A'alz  in  "  Comptes  Kendns,"  Vol.  LVII. 
pp.  69,  141,  for  viewing  the  spectrum  by  direct 
vision,  and  so  arranged  as  to  reduce  the  dispersion  of 
the  rays  as  little  as  possible. 

Spec'tro-scope.  An  instrument  for  viewing  the 
spectra  fornietl  by  the  solar  rays  and  by  those  of 
other  bodies  in  an  incandescent  condition. 

Newton,  1675,  determined  the  fact  that  the  solar  light  was 
composed  of  six  different  and  unequally  refrangible  colors.  (See 
Prism  )  He  also  found  that  these  colors,  which  combined  to 
form  white  light,  could  not  be  farther  separated  by  undergoing 
a  second  refraction  In  1781,  Scheele,  who  discovered  the  fact 
that  light  exercises  a  chemical  action  upon  chloride  of  silver, 
found  that  the  compound  was  blackened  most  toward  the  violet 

Fig.  5357 
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eral  rays. 

Wire-gauze  spectacles  are  used  to  exclude  dust  and  cinders. 

Colored  spectacles  are  used  to  temper  the  light,  in  mercy  to 
weak  eyes. 

For  weak  eyelids  spectacles  are  :ised  which  prop  the  upper 
eyelid. 

The  sides  of  spectacles  are  known  as  single  or  turn-pin  ;  the 
latter  having  a  jointed  extension  piece. 

Spectacles  are  also  known  by  other  names  indicative  of  color 
of  lens,  optical  character,  nature  of  lens,  etc.,  as  green,  6/i/€,7ieK- 
tral  tint,  smoke  color  ;  doubh  concave,  double  convex,  periscopic^ 
pebble. 

Periscopic  glasses  were  invented  by  the  eccentric  Dr.  Wollaston, 
The  glasses  are  concavo-convex,  and  facilitate  oblique  vision. 

Spectacles  are  said  to  be  of  Asiatic  origin,  and  are  of  great 
antiquity  in  China.  A  spectacle  lens  was  discovered  in  the 
Stabian  Street  at  Pompeii  in  1854.  Alhazen  appears  to  have 
referred  to  them.  Itoger  Bacon,  in  his  "Opus  Major,"  writes: 
"  This  instrument,  a  plano-convex  glass  or  large  segment  of  a 
sphere,  is  useful  to  old  men  and  to  those  who  have  weak  eyes, 
for  they  may  see  the  smallest  letters  sufficiently  magnified-'' 
Bacon  was  bom  at  Ilchester,in  Somersetshire. in  1214,  the  year 
before  the  signing  of  Magna  Charta;  was  educated  at  Oxford, 
then  studied  in  Paris,  where  he  took  his  degree,  which  was  sub- 
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end  of  the  spectrum.  Subsequent  researches  hare  shown  that 
the  solar  spectrum  is  apparently  composed  of  three  parts,  which 
are.  throughout  a  portion  of  their  extent,  superimposed  one 
upon  the  other  [B,  Fig.  5357);  thus  the  part  h  exhibits  the 
maximum  healing  effect:  the  part  /  is  that  which  produces 
light ;  and  the  part  c  exerts  the  greatest  chemical  or  actinic  ac- 
tion. The  curves  indicate  the  respective  maxima  and  nunima 
of  heat,  light,  and  actinic  force  respectively  ;  the  first  being 
greatest  at  a  point  entirely  ^vithout  the  visible  end  of  the  spec- 
trum :  the  second  commencing  just  beyond  the  Une  A  near  the 
end  of  the  red,  and  extending  beyond  the  hue  H  in  the  liolet ; 
and  the  third  commencing  near  the  central  part  of  the  visible 
spectrum,  increasing  to  a  maximum  near  the  violet  end,  and 
only  disappearing  at  a  point  far  beyond  the  visible  part  of  the 
spectrum. 

At  the  beginning  of  this  century  Dr.  WoUaston,  in  repeating 
the  Newtonian  experiment,  admitted  a  beam  of  light  through  a 
very  narrow  slit 
iosteail  of  a  round 
hole,  and  detected 
a  number  of  black 
lines  in  the  spec- 
trum; audinl814, 
Fraunhofer,  pur- 
suing the  investi- 
gation, had  discov- 
ered and  located 
576  of  these  lines. 
He  also  observed 
that  these  were 
uniformly  the 
same  in  light  re- 
ceived directly 
from  the  sun  and 
reflected  from  the 
planets,  and  that 
light  from  the  self- 
luminous  fixed  stars  contained  black  lines  differing  from  those 
of  the  solar  light.  He  thence  concluded  that  these  variations 
were  due  to  causes  existing  outside  of  our  atmosphere, — a  con- 
clusion which  has  been  since  amply  confirmed. 

Melville,  in  1752,  noticed  the  yellow  flame  due  to  sodia ; 
and  in  1822  Sir  .John  Herschel  remarked  that  "  the  colors  con- 
tributed by  different  objects  to  flame  afford  in  many  instances 
a  ready  and  neat  way  of  detecting  extremely  minute  quantities 
of  them.'' 

Mr.  Fox  Talbot,  in  1834,  distinguishes  the  difference  between 
the  red  Hoes  produced  by  the  flames  of  strontia  and  lithia,  and 
in  1S45  Professor  W.  A.  Miller  experimented  upon  the  spectra 
of  the  alkaline  eiirth  metals. 

Professor  Bunsen,  however,  so  far  advanced  the  subject  that 
he,  in  conjunction  with  Kirchoff,  may  be  almost  said  to  have 
invented  spectrum  analysis  as  it  now  exists. 

Through  its  instrumentality  Bunsen  discovered,  in  1R60,  the 
new  metals  caesium  and  rubidium  ;  Crookes,  in  18t)l,  discovered 
thallium  ;  and  in  1864  Reich  and  Richter  discovered  indium. 

In  Fig.  5357,  -1  represents  the  improved  spectroscope  of  Stein- 
heil.  It  consist*  of  a  st.ind  c  carrying  the  flint-glass  prism  a, 
having  a  refracting  angle  of  60^.  The  stand  has  two  arms,  one 
of  which  carries  the  telescope/,  and  the  other  the  tube  g,  con- 
taining a  lens  in  the  end  nearest  the  prism,  and  at  the  other 
end  a  scale  which  can  be  seen  through  the  telescope  by  reflec- 
tion from  the  surface  of  the  prism. 

The  light  e  is  admitted  to  the  tube  f  through  an  adjustable 
slit  in  the  piece  d,  the  upper  part  only  of  which  is  open  ;  the 
light  e'  is  reflected  from  a  prism  within  the  piece  d  below  the 


slit,  so  that  the  spectra  of  the  two  lights  appear  one  above  the 
other  In  the  telpscope/  the  scale  in  the  tube  ^  being  illuminated 
when  required  by  a  lamp  in  front  of  it ;  the  adjustments  consist 
in  properly  focusing  the  telescope  and  so  arranging  the  tubes 
6  if  and  the  lights  that  their  spectra  and  the  micrometer  scale 
are  all  distinct  in  the  same  field. 

In  Fig.  5358,  the  arrangement  used  by  Kirchoff,  a  train  of 
four  prisms  is  employed  ;  the  rays  passing  through  the  slit  ind 
are  rendered  parallel  by  a  lens  in  the  tube  a,  and,  being  de- 
composed successively  by  the  prisms, are,  on  emerging  from  that 
at  the  left,  viewed  by  the 
telescope  b.  This  ar- 
rangement gives  a  very 
elongiited  spectrum,  c  d 
represent  two  forms  of 
the  piece  by  which  the 
upper    beam     is    trans- 


Spectroscoi'ic  Apparatus  and  Ba'.t-ry- 


I  prism  within  the  piece  d  below  the 
Fig.  5358. 


Kirchoff"^t  Spfirlrotcope. 


mitted  and  the  lower  reflected  through  the  tube  a.  The  width 
of  the  slit  may  be  varied  by  means  of  screws. 

Fig.  5359  shows  the  apparatus  employed  for  volatilizing  the 
metals  in  order  to  obtain  their  spectra  :  it  consists  essentially  of 
a  voltaic  battery  a,  induction  coil  6,  and  a  stand  c  having  ad- 
justable arms,  carrying  the  points  between  which  the  substance 
d  is  held  while  being  subjected  to  the  action  of  the  current.  The 
luminous  image  of  the  burning  metal  is  transmitted  through  a 
slit  and  tube  to  the  prism  and  viewed  by  a  telescope 

Faraday  ascertained  that  the  electric  spark  is  but  the  effect 
of  the  combustion  of  minute  particles  of  the  terminals  and  the 
air  or  othernuitter  through  which  it  passes  from  one  to  the  other. 

The  spectroscope  has  already  given  us  an  insight  of  the  ele- 
ments present  in  the  sun  and  some  of  the  fixed  stars,  and  of  the 
nature  of  the  components  of  other  heavenly  bodies,  as' the 
nebula?  and  comets. 

It  has  also  been  employed  to  determine  the  exact  moment 
proper  for  adding  the  spiegeleisen  and  for  stopping  the  conver- 
sion in  the  Bessemer  steel  process,     f'ee  pages  277,  613. 

It  is  as  yet  comparatively  in  its  infancy,  and  will  no  doubt 
some  day  be  of  great  service  in  practical  metallurgy,  as  it  has 
already  been  in  qualitative  chemical  analysis. 

Mr.  Norman  Lockyer  has  successfully  used  the  spectroscope 
as  a  means  of  quantitative  analysis  for  testing  alloys  in  the 
British  mint.  His  apparatus  consists  of  an  electric  lamp,  in  the 
lower  carbon  of  which  a  recess  is  made  to  receive  the  alloy  to  be 
vaporized.  The  spectrum  is  thrown  on  a  screen  in  a  closed  box 
and  is  photographed,  admitting  of  ready  comparison  with  the 
previously  plmtographed  spectra  of  other  alloys  continuing 
known  proportions  of  the  metals.  By  means  of  a  delicate  scale 
attached  to  the  instrument,  the  coincidence  or  variation  of  the 
lines  in  the  different  spectni.  arranged  one  above  the  other,  is 
determined,  the  relative  length,  strength,  and  position  of  these 
lines  indicating  the  proportion  of  each  metal  contained  in  the 
alloy. 

Hnggins  has  applied  spectroscopic  observation  to  the  determin- 
ing of  the  proper  motion  of  the  heavenly  bodies,  by  observing 
the  displacement  of  the  spectral  hues. 

Spec'u-lmn.  1.  (Sicrffical.)  An  insti-ument  for 
dilating  certain  passages  of  the  body,  in  order  to 
enahle  examinations  or  access  of  instruments  for 
operation. 

Speculums  are  known  by  their  construction,  a.s 
bivalve,  fmir-hladfd  valve,  etc.,  or  by  tlie  part  of 
the  body  to  which  they  ari^  ap]>li('able,  as  — 

Anal,  Eye,  Nasal,  Vaginal, 

Ear,  Mouth,  Rectum,  Uterine,  etc. 

Some  of  these  names  are  tsynonynis,  and,  besides, 
tliere  is  another  class  of  instruments  known  as  dila^ 
tors,  and  still  another  set  of  names  ending  in  -scope, 
as  otoscope,  laryngoscope,  metroscope,  rhinoscope,  etc. 

a  is  a  two-valved  speculum,  the  parts  hinged  together  and 
having  a  set-screw  to  maintain  distention  without  the  aid  of  an 
assistant.  It  is  shown  in  Pitney 's  patent  of  1S41.  6  is  a  specu- 
lum of  a  favorite  form  found  in  the  same  jcitent. 


SPECULUM. 
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c  13  Webber's  magnifying  bivalve  ear-speculum 

(/  is  a  four-valve  speculum. 

e  is  a  gliiss-uiirror  speculum. 

/  is  Elliott's  intra-utehoe  speculum. 

Fig.  5360. 


S/iecultims. 


Tiemann^s  Nasal  Speculum 

a  (Fig    5363),  Graefe's  eye- 
speculum. 

6,  Noyes"  eye-speculum, 
c,  Hart's  eye-speculum. 
2.   {Optics.)    A  metallic, 
concave  mirror. 

These  were  known  to  the  an- 
cients, and  were  probably  used 
for    lighting   the   sacred  fires. 
The  construction  of  the  mirrors 
of  Archimedes  is  not  accurat*.'ly 
known.    It  need  not  be  doulitcd 
that  he  fired  some  of  the  vessels 
of  Marcellus,  who  was  then  be- 
sieging Syracuse.    The  wonder 
Is  not  that  an  arrangement  of 
'  burning    mirrors,    so    called, 
should  be  able  to  effect  this,  for 
■  this  has  been  clearly  proved  by  BufTon  and  others,but  the  won- 
der arises  from  our  mis-preconceptionh  of  the  condition  and 
I  talents   of    the   men    of 

I  former  times.      Kircher  q  Fig.  5363. 

i  went  to  the  historic  spot   *^J?S 

and  tried  an  arrange- 
I  ment  of  plane  mirrors, 
)  which  convinced  him 
I  the  account  was  entirely 
j  probable. 

i  The  ancients  also  used 
lens  and  glass  spheres 
filled  with  water  to  col- 
lect and  concentrate  the 
rays  of  the  sun.  See 
Lens. 

During  the  siege  of 
Byzantium  by  the  navy 
of  Vitalian,  the  siime  de- 
fense was  made  by  the 
besieged,  and  with  the 
same  result,  for  Zonaras 

informs  us  the  ships  were  actually  consumed 
Also  page  410. 

Spec'u-lums,  Cast'iug  and  Grind'ing.     Lord 

Kosst-'  invented  a 


Tiemann's  Eye-Siitculiims. 

See  Mirror. 


Tirmann's  Speculums. 

fLs  Kramar's  bivalve  ear-speculum. 
h',  closed  and  open  views  of  the  Storer  vaginal  speculum. 
I  i' 'Nott's  duck-bill  speculum. 
j  j'  j" ,  HozemB-n's  speculum,  three  views. 

Bivalvular  and  trivalvnlar  sppculums  are  shown 
in  Plaet  XVII.,  "  Magazyn  oste  Wapen  Hays  der 
Chirurgyns  door  Dr.  Johannes  Scultetus,"  Door- 
drechtri*>58. 

k  Knafil's  speculum.  It  consists  of  a  number  of  bent  mov- 
able fingers  a  a  a  a,  whose  outer  ends  are  passed  between  two 
connected  rings  b.  In  use.  the  fingers  «  a  a  «  are  slid  close 
tocether  and  introduced  into  the  canal,  and  then  each  pushed 
outwardlv  by  the  finger  of  the  operator.  The  pressure  of  the 
walls  of  the  canal  on  their  inner  extremities  causes  them  to 
hind  between  the  two  rings,  and  retains  them  in  expanded  posi- 

In  Fig,  r>3fil,  a  is  Robert  and  Collins*  nasal  speculum. 

b,  Elsberg's  nasal  speculum. 

f  c,  Thudichum's  nasal  sneculum. 

In  Fi''-  .53t>2,  't  is  Simrock's  otoscope,  with  lens. 

c,  Spier's  self-sustaining  ear-speculum.  ,,,      „      ^ 

r.  Whitehead's  month-gag  (showing  cleft  palate).     See  ht.v 

PnTLOGR^PBir  INSTRITMENT.  ^.         ..  ,•  i      i       • 

Fig.  6363  shows  instruments  for  distending  the  eyeUds  dunng 
examinations  and  operations. 


.>iprculiim-  Griii'fiiii^ 


SPECULUM-FORCEPS. 


2261 


SPEED-MEASURER. 


ulum-metal,  a  number  of  the  plates  haring  their  i  The  hight  of  the  Uquid  is  therefore  the  measure  of 
joining  edges  accuratelv  tittfd  together  and  soldered    the  speed.  „,„    nc^n       i  -ai 

with  an  alloy  of  zinc  and  copper  having  exactly  the  |      See  also  English  patent  IVo.  2,141  of  IbbO  and  o81 
same  expansibOity  as  speculum-metal.    The  face  was  i  of  1867.  ,      ,    .     ^,         .    j-     ^ 

then  iwlished.      "  j      -^  different  idea  is  involved  in  tho.«e  indicators 

^      ,. ..      '  which  have  a  dial  on  which  are  inscribed  all  the  sta- 
Fig.  5361  illustrates  an  apparatus  for  grindiDg and  pobshmg      .  switches,  crossings,  etc.,  of  a  iournev,  and  a 

SDecSlumsofsmaUsiie.  ItisattscheJtoanordinar>foot-l»the,    iiou»,  sniiciit-a,  i.iu»».uj,o,  <;i^  ,         ,    J,  .,  „  •  '  ,    „„  . 
™  ■  . -'  i.-  .—.A,.     The  cast-iron    jiointer,  which  is  dnven  by  a-wheel  of  the  car,  and 


and  operated  by  the  mOTement  of  its  treadle, 
frame  a  is  secured  back  of  the  lathe-bearers,  and  carries 
tical  mandrel,  to  the  top  of  which  the  chuck  6  is  fixed.  The 
edge  of  the  chuck  is  cut  as  a  worm-whe«l,  to  which  a  slow  rotary 
motion  l5  given  by  a  screw  mounted  between  the  mandivl  and 
the  puppet-head  of  the  lathe.  The  speculum  e  is  cemented  to 
this  chuck,  and  as  it  rotates  the  polisher  g  is  caused  to  traverse 
back  and  forth  across  its  face  by  means  of  an  eccentric  d  carry- 
ing a  cord  A  attached  to  one  side  of  a  ring  inclosing  the  polisher 


''"-    indicates  to  the  engineer  or  conductor  the  position 
^'"    of  the  train  on  the  line.     See  English  patents  Nos. 
11,619  of  1847,  890  of  1858. 

The  marine  velocimeter  is  a  registering-log.     See 
Log.     See  also  English  patent  8,645  of  1S40. 

English  patent  2,892  of  1856  is  to  indicate  the 


Fig.  5365. 


and  passinc  under  a  guide-pulley  c  and  a  cord  A'  connected  to    position  of  a  hoisting-cage  in  a  mining-shaft. 

the  opposite  ride  of  the  ring  and  to  the  spring/.  Osborne's  speed-gage  is  for  the  purpose  of  determining  the 

SDeC'U-lum-for'cepS.  (Surgical.)  Long,  slen-  rate  of  speed  at  which  shafting  or  wheels  are  routing.  It  has 
*^  f        \        »  '  o'  ^^  indei-hand  or  pointer,  a  graduated  dial,  a  curreni-receiyer, 

and  retarding-spring  with  a  current-generator,  whereby  the 
forre  of  the  current  produced  in  any  liuid  acted  upon  by  the 
generator  can  be  indicated  upon  the  dial,  which  may  be  so 
graduated  as  to  express  the  number  of  revolutions  which  the 
generator  makes  per  second  or  minute,  whereby  the  trouble  of 
counting  and  ratine  the  speed  by  time  is  avoided-  It  is  appli- 
cable for  determining  the  speed  of  printing-presses,  spinning  and 
grinding  machinery,  paper-mills,  centrifugal  machines,  and 
shafting ;  for  determinine  the  proper  cutting  speed  of  lathes 
and  planers.  It  is  also  applicable  to  the  determination  of  the 
speed  of  steam  and  other  land  carriages,  of  marine  engines,  and 
of  the  belting  of  machinery  generally. 

a~     ~  It  may  be  made  to  give  an  indication  or  alarm,  whenever  a 
)            shaft   has  acquired    a  cert^n 
rate  of  speed,  by   efliecting  an 

electrical  connection  whenever 
der  forceps,  used  for  dressing  wounds  or  operating    the  pointer  reaches  a  certain 

on    parts    not   accessible    except         ^  ^       place  in  its  path. 

through  speculunis.  [  -'"^^  "        i___'  1  Rg-  5366 

Spec'u-lum-met'al.  (Alloxi.)  AJ  I 
Lord  Bosses  :  copi>er,  126.4 :  tin,  \--ri 
58.9. 

Another  formula :  copper, 
7  ;  tin,  4  ;  zinc,  3.  Or,  cop- 
per, 6  •  tin,  2  ;  arsenic,  1. 
Or,  antimonj-,  1 ;  tin,l.  See 
Allot,  page  63. 

Speech.  Of  a  wheel. 
The  hub  with  the  spokes, 
without  the  fellies  and  tire. 

Speed-cones.  (Machin- 
ery)    The  double  cone-pul- 
leys, use<l  for  varj-ing  and 
adjusting  the  velocity  ratio 
communicateil  between  a  pair  of  jiar- 
allel  shafts  by  means  of  a  belt.     .See 
Cone-pulley,   C,  Fig.  1424,  page 
610. 

Speed'er.  (Cotton-manufacture.) 
A  machine  invented  by  Mason  as  a 

substitute  for  the  bobbin  and  fly  frame,  by  which  '     Speed-in'di-ca- 

«?itY;rsof  cotton  from  the  OTrrf!'7i3-ni/i<Ji!7!«  are  slightly  1  tor.    \.  (Mai:hiiu:ri(.)  .         <■         ,     • 

twisted,  and  thereby  converted  into  rorings.  '  A  device  for  indicating  the  number  of  revolutions 

.     ,    1  ^,^ .        J  ^     made  bv  a  shaft  in  a  given  time. 

The  shver  is  aratcn  between  rollers,  as  in  the  oowin  ana  fly 

Cme,  hut  the  bobbins  are  arranged  horizontally  and  rotated  jjj  pjg  5367,  the  spindle  carries  a  worm,  en- 
rollers  on  which  they  revolve.  Being  "rotated  by  their  ga^nganinteriorsvstemof gearing, whichmoves 
peripheries,  their  rate  of  winding  is  constant,  and  the  copping  the  liandsoftwodials,oneof  which  registerssin- 
rail  is  dispensed  with.  The  fK7(>(,  which  is  given  in  the  feoWin  gletevolutionsup  to  one  hundred,  while  the  other 
an/1  fly  frame  by  the  rotation  of  the  spindle  and  flyer,  is  given  indicates  the  hundreds  up  to  one  thousand. 
in  the  spffder'hx  an  endless  belt,  which  rapidly  rotates  the  Xhe  point  of  the  spindle  is  gently  pressed  cen- 
guiding  tubes  of  the  sliver  as  it  comes  from  the  drawing  rollers,  trally  against  the  end  of  the  shaft,  cau.«ing  the 
The  bobbin  is  made  into  a  cop  with  conical  ends,  as  in  the  spindle  to  rotate  therewith  ;  the  time  that  it  U 
other  machine,  each  successive  layer  being  shortened,  a-s  its  jjeld  in  contact  with  the  shaft  is  noted  by  a 
diameter  increases,  so  that  each  shall  have  the  same  length  of  watch,  and  an  inspection  of  the  dials  shows  the 
yam.  number  of  revolutions  made.    See  Speei>-g.4GE  ; 

Speed-gage.     -\  velocimeter. 

English  [Kitent  Xo.  2,692  of  1855  is  for  a  ."speed-  1  2.  (Xantical.)  A  log  consisting  of  a 
indicator  for  locomotives  or  railway-trains,  and  con-  spiral  vane  turned  by  the  passing  water, 
sists  of  a  governor  driven  by  a  cord  from  an  axle  of  and  registering  its  revolutions.  See 
the  engine  or  car.  As  the  balls  rise  with  increased  A'elucimf.tek  :  Loa. 
speed,  they  actuate  a  lever  and  that  a  piston  which  Speed-meas'ur-er.  .\n  instru- 
elevates  a  colored  liquid  in  a  graduated  glass  tulie.  .  lueiit  invented  by  Jlr.  Carey,  for  raeas- 


Fig.  ,=1367. 


SPEED-MULTll'LIER. 


i>:iGi 


SPEED-KECOKDER. 


uring  the  number  of  revolutions  made  by  the  wheel 
of  a  carriage.  It  is  secured  by  straps  to  one  of  the 
spokes  near  the  liiib,  and  has  clock-work  mechan- 
ism for  rcf^'isterinf,'  the  niuuber  of  revolutions.  See 
Odomktki;  ;  Si'i:kii-uai:e  ;  Speed-kecokdek. 

Speed-mul'ti-pli'er.  {Gearing.)  An  arrange- 
ment of  gearing  by  whicli  pinions  are  driven  from 
larger  wheels,  the  pinion-shalts  carrying  large  wheels, 
and  so  on.  It  is  seen  in  the  motion  work  beneath 
the  dial  of  a  watch,  by  which  the  in<ptiuii  of  the  cen- 
ter arbor  is  geared  ujj  to  di'ive  the  minute-hand  and 
seconds-hand.  It  is  the  inverse  of  tlie  watch-move- 
ment proper,  in  whicli  the  relatively  slow-moving 
wheel,  which  receives  the  first  impulse  of  the  spring, 
becomes  the  quicker  motions  of  the  wheels  in  the 
direction  of  the  escajjement. 

This  gearing-upov  gearing-doion,  or  speed-multiply - 
ingordcornxing,  is  found  in  many  kinds  of  machineiy. 

Fig.  5368  is  an  arraugenieut  of  gearing  wittiin  a  series  of  pul- 
leys, upon  which  tlie  driving-belt  may  be  shifted  to  increase 
the  power  or  speed  of  the  drum.  See  also  Nos.  73,424,  75,677, 
*^'^^-  Fig.  5368. 

=J1 


In  Fig. 


the  motive  shaft  has  arms  which  carry  spur- 
wheels  engaging  the  in- 
Fig.  5369.  ner  gear  of  the  drum, 

and  a  pinion  wliich  is 
fast  to  the  second  shaft, 
having  similar  arms  and 
spur-wheels  engaging  a 
pinion  ou  the  third  shaft. 
This  may  be  extended  as 
far  a,s  desired  ;  the  pro- 
portion between  the 
planet-wheels  and  their 
pinions  regulates  the  in- 
crease of  speed  gained. 
Muttipiyiiig  Gear.  Fig.  5370  shows  the  ap- 

plication of  the  princi[ile 


to  a  mowing-machitie, 

m 


The  slow  speed  of  the  ground- wheels  is 


Fig.  5370. 


geared  up  to  give  a  rapid  reciprocation  to  the  cutter-bar.  The 
pinion  to  whicli  the  cam  A  is  attached  terminates  a  system  of 
sp<?ed-multiplying  gear  mounted  upon  the  main  axle  ;  from  this 
gearing  motion  is  communicated  to  the  cutter  through  the 
medium  of  a  yoke  surrounding  the  cam,  a  pitman-rod,  crank- 
lever,  etc. 

Speed-pul'ley.     {Machinery.)     A   cone-piilley. 
Ont;  having  several  faces  of  varying  diam- 
eter, so  as  to  give  ditferent  rates  of  revo-     Fig-537L 
lution. 

Speed-re-cord'er.      A   contrivance 
for  ri^eording  the  speed  of  a  carriage,  rail- 
way-car, vessel,  or  the  revolutions  or  pul- 
sations of  a  machine.    The  record  is  made 
up  of  the  progress  in  a  given  time  ;  in 
the  case  of  vehicles  of  any  kind,  it  is 
made    up   of    distance    and   time.       An 
odoinetcr  or  other  vclocimeter  usually  has 
a  train  of  wheels  similar  to  those  of  a 
Gas-meter  or  ARmiMOMr.TEK  (wliich 
see),  the  reading  being  taken  of  the  num-  speed-Pulley. 
ber  of  revolutions,   for  instance,   within 
the  space  since  the  last  reading  was  had.     Such  a 
machine  is,  after  all,  a  mere  counter^  and  does  not 
fulfill  the  conditions  of  a  spced-rcc&rder. 

Some  of  the  cab-odometers  combine  the  factors  of  distance 
and  time,  so  that  when  the  cab  is  moving  a  record  is  made  by  a 
train  of  wheel  aud  pointers  of  the  distance  traveled  ;  and  when 
the  cab  i;?  at  rest,  while  still  hired,  a  time-measurer  is  set  in  mo- 
tion, which  keeps  a  record  of  the  ]ieriod  of  rest.  This  does  not 
yet  fulfill  the  conditions  of  the  problem,  as  it  is  but  a  double 
register,  aud  the  result  is  derived  from  the  sum  of  the  two,  thev 
not  being  contemporaneous  in  action.  Cab-odometers  are  to  be 
found  iu  English  patents  - 


No.  14.176,  on852. 
No.  2,131,  of  1856. 
No.  883,  of  1857. 
'  No.  2,894,  of  1857. 


No.  1,035,  of  1863. 
No.  2,082,  of  1863. 
No.  1,217,  of  1864. 
No.  2,354,  of  1868. 


Mowing- Machine  with 
Speed-Multiplying  Movement. 


An  instrument  to  be  applied  or  attached  to  a  moving  body  to 
indicate  to  the  eye  the  rate  at  which  it  is  traveling  is  a  Spked- 
GAGE  (which  see)  Such  a  one  is  not  necessarily  a  register,  but 
merely  shows  the  rate  at  the  time  of  application  or  of  observa- 
tion, as  the  case  may  be.  The  indications  may  be  recorded,  and 
thus  it  becomes  a  recorder.  One  instrument,  to  indicate  the 
actual  speed  of  a  locomotive,  is  described  in  English  patent  No. 
2,692,  of  1855.     See  Speed-gage. 

The  true  speed -register  is  to  be  found  iu  those  devices  de- 
signed accurately  to  register  the  speed  of  locomotives  or  trains 
of  cars  at  all  times  between  any  two  points,  to  show  the  time 
taken  to  travel  any  distance  between  the  ends  of  the  route,  and 
to  indicate  the  stoppages  and  delays  of  trains. 

An  apparatus  of  this  kind  may  be  found  in  English  patent 
No.  ll,t>19,  of  1847.  It  has  dial-indicators  whicli  show  the 
speed  of  the  engine  and  the  position  of  the  train  on  the  hne 
in  reference  to  proximity  to  stations  or  sidings.  It  registers 
a  description  of  the  journey,  time  occupied  at,  and  the  rate 
between,  stations,  mile  by  mile.  The  record  is  made  upon  a 
strip  of  paper  marked  with  perpendicular  lines,  which  repre- 
sent miles,  and  with  horizontal  lines,  which  represent  minutes. 
The  paper  winds  on  a  cylinder,  and  is  marked  by  a  pencil  trav- 
ersed by  a  chronometer.  The  distance  traveled  in  a  given  time 
determines  the  movement  of  the  paper,  and  the  motion  of  the 
pencil  iu  the  said  time  combines  to  make  a  mark,  the  result  of 
the  two  factors.  The  paper  is  detached  at  the  end  of  the  jour- 
ney to  be  examined,  and  kept  as  a  record  of  the  trip 

English  patent.  No.  1,673,  of  1857,  has  also  a  pencil  under 
the  control  of  a  clock,  and  a  traveling  paper  moved  by  a  wheel 
of  the  train,  the  record  being  the  joint  product  of  time  and  dis- 
tance. 

English  patent.  No.  2,141,  of  1860,  indicates  the  speed  of  a 
train  by  a  colored  fluid  raised  or  lowered  by  a  lever  acting  upon 
a  diaphragm,  the  lever  itself  being  worked  by  a  ball-governor 
driven  by  connection  to  an  axle  of  the  engine.  A  pencil  obeys 
the  fluctuations  of  the  fluid  aud  makes  a  record. 

United  States  patents,  on  the  Governor  principle.  Benckert's, 
December  1,  1857.  An  indicator.  It  has  an  arrangement  of 
governor-balls  acting  upon  segment  cams,  which  turn  the 
pinion  of  the  indicator  finger. 

Liernur,  November  10,  1S58.  A  a^eed-recorder.  By  band 
connection  from  the  axte,  the  governor  is  rotated,  and  its  ine- 
qualities of  rate  are  made  to  lift  or  depress  a  pencil  vertically. 
The  pencil-point  rests  on  a  circular  disk,  which  is  rotated  by 
clock-work.  The  radiating  and  circular  lines  on  the  paper  are 
expressive  of  distance  and  speed,  and  the  pencil-line  is  the  pro- 
duct of  the  two  factors. 

Billings'  speed-recorder  for  railway-cars,  March  27, 1860.  A 
ball-governor,  through  the  medium  of  a  circular  rack  and  gear- 
wheels, imparts  motion  to  a  hand,  which  points  out  upon  a 
dial  the  number  of  mites  per  hour  at  which  the  train  is  travel- 


SPEED-RECORDER. 
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SPEED-RECORDER. 


ing  at  the  moment.  Another  haod  is  carried  forward  by  the 
flr^t  hand  as  the  speed  is  increased,  but  does  not  recede  with  it 
when  the  speed  dimiuishes  It  thus  registers  the  greatest  speed 
attained  during  the  trip. 

Other  connected  mechanism  actuates  a  set  of  prickers,  which, 
penetrating  at  nire  intervals  an  endless  strip  of  paper  as  it  is 
wound  by  clock-work  machinery  from  one  roll  on  to  another, 
regist-er  the  distance  traveled ;  while  a  second  set  of  prickers, 
similarly  actuated,  record  the  rate  of  speed  at  each  mile  on  the 
same  strip  of  paper.  The  mechanism  is  driven  from  a  truck- 
axle,  and  is  inclosed  in  a  box  with  a  glass  front. 

Keeler,  April  4,  1864-  An  iti'ticator.  The  balls  and  connect- 
ing arm  of  an  ordinary  governor,  driven  by  gear  or  band  con- 
nection from  the  axle,  act  upon  a  piston,  which  raises  or  lowera 

Fig.  5372. 


lines  to  indicate  distances,  and  with,  longitudinal  lines  to  indi- 
cate the  time  consumed  in  traveling  the  said  distance.  A  pencil 
is  actuated  by  a  clock,  and  made  to  traverse  at  a  uniform  speed 
across  the  chart.  Thus  the  endless  moving  chart,  operated  by 
the  car-wheel,  records  distance,  and  the  reciprocating  clock-actu- 
ated pencil  records  time.     A  third  feature  :  a  steam-gage  has  a 


Keelcr's  Speed- Mr asurer. 

the  movable  bottom  of  a  mercury  chamber  and  elevates  or  de- 
presses a  column  of  mercury  rising  from  the  said  chamber. 

Bowsher,  May  12.  1868.  An  uulicator.  It  has  a  governor 
arrangement,  the  sliding  collar  actuated  by  the  balls  pulling 
upon  a  cord,  which  turns  the  spindle  of  the" pointer-finger  and 
4irects  it  to  figures  on  a  diaL 

Bilgram,  August  22,  IS71  An  indirntor.  It  has  governor- 
balls,  which  actuate  a  sliding  sleeve-rack,  which  revolves  the 
pinion  on  the  axis  of  the  pointer. 

Speed  and  Poage.  May  12, 1874.  A  recorder  for  registering 
the  speed  of  railway-trains.  The  governor  is  connected  with  a 
pencil,  which  rides  over  A  recording  sheet  and  indicates  the 
speed,  while  the  sheet  is  moved  by  the  axle  of  the  car  and  indi- 
cates the  distance  passed  over. 

The  following  are  not  actuated  bv  governor-balls  : 

English  patent.  Xo  1,407,  of  186-3.  makes  a  diagram  on  a. 
Bheet  of  paper,  showing  the  speed  of  a  train,  with  the  position 
and  duration  of  its  stoppages.  The  paper  is  advanced  bv  clock- 
work at  a  uniform  rate,  and  by  means  of  motion  derived  from 
the  tram  a  pencil  is  advanced  across  it«!  surface.  The  direction 
Df  the  line  made  by  the  pencil  will  vary  as  it  moves  more  or  less 
quickly  across  the  advancing  paper. 

English  patent.  No  2,285,  of  1S63.  A  di.^^k  of  paper  is  moved 
by  a  tram  of  wheels  from  the  crank-shaft  of  the  machine.  A 
stylus  IS  raised  and  lowered  at  regular  intervals,  being  driven  by 
a  chronometer.     See  also  \o.  2,912,  of  1862. 

Lewi^'  velocimeter,  Xovember  26,  1S67,  ha.**  a  train  of  gear- 
ing, which  gives  indications  at  regular  intervals  of  the  rate  of 
speed.  These  are  compared  with  a  time-keeper  in  the  same 
apparatus. 

Horn's  mileage  retri^ter.  May  5.  1868,  has  a  ringing  mechanism 
operated  at  each  mile  :  a  kind  of  odometer.  A  striker  also 
marks  on  a  surfice  traversed  at  a  uniform  rate  across  its  path. 

Guebhard  and  Tronchon,  April  8.  Jy^lB,  recording  apparatus 
for  cab-:  and  carriages,  have  a  drum  driven  bv  clock-work  and 
receiving  a  record  so  connected  with  the  vehicle  as  to  give  a 
strong  and  irresular  line  when  the  vehicle  is  moving,  and  a 
light  and  smooth  line  when  it  is  at  rest.  By  means  of  a  screw- 
movement  the  pencil  is  carried  in  oscillating  lines  to  and  fro 
acrosi*  the  drums 

Richardson's  speed-recorder,  .\pril  29.  187.*?.  \n  endless  re- 
Tolving  chart,  driven  l»y  the  wheels,  is  rule-l  with  transverse 


pencil  attached  to  record  the  steam -pressure  upon  the  chart,  so 
that  its  variations  are  apparent  for  all  the  time  occupied  in  the 
journey. 

Fig.  5374. 


Wytfie^s  J^eed- Recorder. 
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M'ythe'a  speed-recorder  for  railway-trains,  July  28, 1874.  The 
«hart  is  ruled  with  cross-lines ,  for  distance  and  time  respectively. 
It  i^  moved  by  j;ear  from  the  car-axle.  The  pencil  is  moved  by 
«lock-work.  The  result,  when  the  car  is  moving,  is  a  diagonal 
line,  whose  angle  will  depend  upon  the  speed  ;  the  pencil  always 
moves  in  its  own  proper  direction  at  the  same  speed,  and  the 
paper  slips  beneath  it  at  a  rate  corresponding  to  that  of  the  car. 

Brown's  revolution  imlicatdr,  September  1,  1874,  has  a  mer- 
cury reservoir  and  a  conmiunicating  pipe,  which  proceeds 
radially  and  then  bends  upwardly.  As  the  device  is  revolved 
by  the  machinery,  the  mercury  obeys  the  centrifugal  impulse, 
and  passing  outwardly  and  up  into  the  tube  descends  in  the 
axial  graduated  tube,  its  sinking  being  the  measure  of  the  speed 
of  rotation. 

Elliott's  tai'hometer,  July  28, 1874,  is  for  measuring  the  speed 
of  vessels.  It  has  a  pipe  extending  through  the  hull  of  the 
vessel,  to  receive  the  impulse  of  the  water,  and  another  to  be 
acted  on  by  the  suction  ;  cocks  are  so  contrived  that  either  a 
water  or  a  mercury  gage  can  be  put  in  connection  with  the 
water-pipes,  for  low  or  high  sp'eeds  respectively.    See  also  Log  ; 

VKLOCl.METEa. 

Speed'y-cut  Boot.    (Saddlery.)    A  peculiarly 

shapi'il  knee-lioot,  designed  to  protect  the  knee  from 
injury  from  the  opposite  foot  of  high-stepping  trot- 
ting horses. 

Spelk.  A  small  rod,  used  as  a  splint.  A  spike 
in  thatcliing.     A  rod  in  a  loom,  etc. 

Spel'ter.  A  commercial  name  for  zinc.  Speller 
solder  is  made  from  zinc,  1'2  ounces  ;  copper,  16  : 
or  zinc,  Iti  ;  copper,  16.  The  larger  proportion  of 
zinc  i.s  for  a  soft  spelter  solder. 

Speii'cer.  {iVautical.)  A  four-cornered  fo^-e- 
and-aft  sail,  whose  head  is  extended  by  a  gall'  and 
its  foot  usually  by  a  sheet.  Its  position  is  abaft  the 
fore  or  the  main  mast,  and  it  is  frequently  bent  to 
an  auxiliary  spar,  called  the  spciicer-mast.  It  is  a 
trysail  to  the  fore  or  main  mast,  and  ditTcrs  from 
a  spanker  or  driver  in  position.  The  latter  belong 
to  the  mizzen. 

Spen'cer-mast.  {Nautical.)  A  small  mast 
abaft  a  lower  mast  tor  hoisting  a  trysail. 

Spend.  {.Uininy.)  To  break  ground,  to  work  a 
way. 

Sperm'a-tor-rhe'a  Syringe.    (Suryical.)    An 
instrument   for    in- 
Pig.  6375.  jecting     the      male 

J  uretlira  with  emol- 
lients,   astringents, 
Otis'  Spermatorrhea  Syringe.  OV     caustic,    as    the 

case  may  require. 

Spetch'es.  The  trimmings  of  hides,  used  for 
making  ghie. 

Sphe'ra-nau'ti-ca.  An  old-time  nautical  in- 
strument, mentioned  in  Frobislier's  voyages. 

Sphere.    See  (Ji.oue  ;  Ak.mill.a.uy  Sphere. 

Spher'e-o-type.  {Photography.)  A  positive 
colloilion  picture  taken  upon  gla.ss  by  placing  a  mat 
before  the  plate,  so  as  to  give  a  distinct  margin  to 
the  picture. 

Fig.  5378. 


-^  1 


Spheie-turn'ing  Lathe.  A  lathe  Ibr  turning 
billiard-balls  and  similar  objects  to  a  truly  spherical 
form.  In  Hyatt's  (Fig.  5376),  the  ball  is  held  be- 
tween chucks  a,  attached  to  opposite  spindles,  and 
moved  toward  each  other  by  right  and  left  hand 
screws.  These  are  operated  by  two  spur-wheels  b  b 
gearing  into  two  other  spur-wheels  c  o  on  a  longi- 
tudinal horizontal  shalt,  so  that  the  ball  may  be 
chucked  centrally  over  the  center  around  wliich  the 
tool-post  is  carried.  The  tool-post  d  is  attached  to 
a  disk  e  in  the  center  of  the  lathe,  having  a  threaded 
periphery  engaged  by  a  worm,  by  which  a  circular 
motion  equal  in  amount  to  the  width  of  cut  of  the 
tool  is  imparted  to  it  at  each  revolution  of  the  ball. 

Spher'i-cal  Boil'er.  (Steam.)  One  of  globular 
form  or  made  up  of  a  number  of  connected  globes. 

Harrison's  steam-boiler  consists  of  an  aggregation  of  small 
and  nearly  spherical  cast-iron  shells,  with  connecting  necks, 
through  which  pass  bolt-stays  holding  the  several  "  unit 
spheres"  together;  sevenil  plates  of  these  spheres  are  con- 
nected and  wholly  immersed  in  the  brick  furnace  The  invent- 
or has  since  patented  a  method  for  constructing  the  unit 
spheres  in  wrought-iron     See  Steam-boiler 

Spher'i-cal  Case-shot.  (Ordnance.)  A  thin, 
spherical  shell  tilled  with  bullets.     See  SllRAPNEL. 

Spher'i-cal  Lathe.  A  lathe  for  turning  sjiheres. 
(See  Si'HEKE-TUHNliNG  Lathe.)  See  also  patents. 
No.  52,244,  Foster,  .lanuary  23,  1866;  No.  49,122, 
Knowlton,  August  1,  1865. 

Spher'i-cal  Lens.  A  lens  of  a  spherical  shape. 
Perliaps  the  earliest  form  of  lens,  in  the  similitude 
of  the  drop  of  dew  on  a  villous  leaf,  wliich  so  beau- 
tifully magnifies  the  filaments. 

The  spherical  lenses  have  usually  an  equatorial 
groove  in  a  plane  perpendicular  to  the  a.\is  of  the 
lens.  This  is  closed  by  an  opaque  object,  leaving 
a  central  stem.  The  object  is  to  exclude  light  and 
lateral  rays.  See  Peki.scopic  Len.s  ;  CoDUiNOToN 
Lens. 

Spher'i-cal  Mir'ror.  A  mirror  used  in  some 
forms  of  the  CATAinnPTitic  Lights  (which  see). 

Spher'i-cal  Sa'w.  An  annular  saw,  as  the  tre- 
phine. 

A,  Fig.  5377  This  usually  has  a  guide-point  a  at  the  end  of 
a  rod,  secured  by  a  set-screw  h,  and  passing  through  the  tubu- 
lar stem  of  the  saw.     See  Trephine. 

iJis  a  crown  saw.  These  are  sometimes  as  large  as  6  feet  in 
diameter  and  15  inches  deep.  In  this  case  the  saw  is  built  up 
of  three  or  four  thin  plates  of  steel  bent  to  form  portions  of  the 


Fig  5377. 
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Sphere-Turning  Lathe. 


Spherical  Saw. 


circle,  and  riveted  to  an  annular  ring,  which  is  fixed  to  the  sur- 
face chuck  of  a  kind  of  lathe  mandrel  by  means  of  hook-bolts  h  ; 
the  work  is  grasped  in  a  slide-rest,  which  traverses  within  the 
saw  and  parallel  to  its  axis. 

(  is  a  rough  sheave  cut  by  the  crown-saw  ;  k,  a  brush  back  ; 
I,  wheel-felly  ;  and  m,  a  chair-back,  cut  by  the  oblique  action 
of  the  saw. 

A  saw  of  a  dished  shape,  the  segment  of  a  sphere, 
has  been  used  for  sawing  curvilinear  work.  The 
fence  was  made  as  the  arc  of  a  circle,  and  had  a  con- 
ductor to  receive  the  work.  The  circular  fence  was 
attached  to  a  three-bar  parallel  rule,  so  as  always  to 
keep  the  curvatures  of  the  fence,  conductor,  and  saw 
parallel  with  each  other. 

Spher'i-cal-shot  Ma-chine'.  A  machine  for 
imparting  a  truly  spherical  fonu  to  steel  or  iron  can- 
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SriDER. 


Fig.  5380. 


Sphygmograph. 

projection  /  at  its  free  end.  is  attached  to  the 

spriog  c,  and  carries  the  regulating  screw  §■,  which 

governs  the  amount  of  vibration  of  the  recording 

lever  /i  i.  also  provided  with  a  compressing  spring 

h;  this  lever  is  of  the  third  kind,  is  very  iight,  and 

carries  a  thin  steel  pen  or  scratcher  at  its  tip      A 

screw  /  determines  the  amount  of  pressure  of  the 

pulse-spring      A  recording  paper  is  fixed  on  a  flat 

metal  backing,  connected  with  clock-work  mechan- 

j  ism,  which  runs  for  about  10  seconds ;  the  whole  beingattached 

t  .  1       .  •         •'      1         ]•  u-   u  r      to  the  irame  a  6.     The  instrument  is  bound  on  to  the  arm  bv  a 

subse.iuent  heating,  is  placed  in  cups  which  are  pref-    ^°  J^  JS-d  attached  to  pegs  at  its  sides.    The  knife-edged  pro- 


Shot  and  SitU  Machine. 


non-balls.      The  ball,  hot  from  the  molds  or  from  1 


erablv  caused  to  rotate  in  opposite  directions  and  at  jection  /taps  the  lever  h  Tat  each  pulsation  with  a  force  pro 
different  speeds.  One  of  the  cni)S  is  uiion  a  spindle  portionate  to  the  strength  of  the  pulse  ;  the  lever  describes  an 
at  the  end  of  a  shaft  D,  which  has  longitudinal  mo-     in^gular  curve  on  the  paper, indicating  thc^number  and  strength 

tion  by  a  tail-center,  actuated  by  a  hydraulic  press 
or  otherwise,  and  serves  to  press  the  cups  together.  .    .  _ 

The  other  cup-spindle   C  is  fixed.     The  cujjs  are    ing  the  arterial  pulsations, 
slacked  off  at  times  during  the  operation,  to  bring  \      Praxagoras.  of  Cnidos  wrote  on  the  pulse,  showing 
fresh  surfaces  of  the  ball  under  operation.  ,  that  it  was  a  measure  of  the  force  of  disease.     He- 

Spher'i-cal   Valve.     See   Globe-valve,    page    rophilus  of  Alexandria  wrote  on  the  pulse,  and  re- 


ef the  pulsations,  and  the  momentary  variations  in  their  force, 
Sphyg-mom'e-ter.     An  instrument  for  count- 


9S8 

Spher'o-graph.  An  instrument  invented  for 
the  mechanical  application  of  spherics  to  navigation. 
By  its  aid  any  possible  .spherical  triangle  can  be  con- 
stnicted  without  dividers  or  scale.  —  Bu.iNDB. 

Sphe-rora'e-ter.  An  instrument  for  measuring 
the  curvature  of  surfaces.  It  consists  of  a  three- 
aiTOed  frame,  standing  on  three  steel  pins,  which 
form  with  each  other  an  equilateral  triangle  ;  in  the 
center  of  the  instrument  is  a  vertic?l  screw  with  a 
fine  thread,  and  having  a  large  graduated  head. 
The  screw  is  turned  downward  until  its  point  reaches 
the  surface  on  which  the  instrument  stands  ;  if  this 
is  a  true  plane,  the  index  of  the  graduated  screw- 
head  should  mark  zero  ;  if,  on  the  contrary,  it  is 
■either  convex  or  concave,  the  corresponding  positive 

or  negative  read- 
Kg.  5379. 


ing  indicates  the 
degree  of  spheri- 
city. 

Fig.  5379  is  an 
instrument  for 
measuring  the 
curvature  of  lens- 


ferred  it  to  the  contraction  of  the  heart.  Erasistra- 
tus,  his  colleague,  described  the  action  of  the  heart, 
but  supposed  that  the  arteries  carried  air  and  the 
veins  blood.  Santorio  of  Padua  invented  an  instru- 
ment for  measuring  the  force  of  the  pulse.  See  his 
"  Commentarius  in  Primum  fere  Primi  Libri  Cauonis 
Avicennie,"  A'enet,  folio  1626. 

Sphyg'mo-scope.  An  instrument  for  rendering 
the  arterial  pulsations  visible.  It  is  said  to  have 
been  invented  by  Galileo,  who,  by  placing  one 
end  of  a  light  mirror  upon  the  artery  leading  to  the 
thumb  and  the  other  upon  a  fixed  object,  caused  the 
image  of  a  sunbeam  reflected  from  the  mirror  on  an 
opposite  wall  to  vibrate  in  unison  with  the  pulse. 

Fig  5381  is  a  view  of  Pond's  sphygmo- 
scope,  patented  April  6, 1875  Theessen- 
tial  parts  of  the  instrument  are  a  liquid 
reservoir  or  receptacle  ;  an  opening  in  the 


Fig.  5381. 


an  opening 
same,  which,  whether  closed  by  an  elastic 
and  yielding  membrane  or  not,  is  to  be 
applied  to  or  over  the  pulsating  body  ; 
and  a  tine  transparent  terminal  tube,  com- 
municating at  one  end  with  the  reservoir 
or  receptacle,  into  which  tube  the  liquid, 
when  the  open  end  of  the  receptacle  is 
pressed  on  the  pulsating  body,  will  enter, 
and  will  therein  rise  and  fall  to  accord 
es  or  speculums  with  the  movement  of  the  pulsating  body, 
or  of  the  tools  for  ^^'^  movement  being  considerably  magni- 
fied bv  the  moving  liquid,  owing  to  the 
email  "diameter  of  the  tube  in  which  it  is 
received. 


grinding   them. 
Spheromtter.  The  arm  a  has  two 

branches  b  b, 
whose  ends  are  accurately  turned  and  ground  to  a 
circular  form.  The  socket  c  contains  a  sliding  index- 
bar  d  with  conical  ends,  which  is  divided  to  fiftieths 
of  an  inch  ;  a  vernier  e  enables  it  to  be  read  to  j^qq 
of  an  inch,  or  by  estimation,  to  Trjjrff 

Sphyg'mo-graph.  An  instrument  applied  to  the 
])ulse  to  ascertain  ami  record  the  quickness  of  its 
beating,  and  its  unifurmity  or  irregularity,  as  the 
case  mav  be;  also,  the  degree  of  force  with  which 

the  blood  is  driven  through  the  arteries  -or,  in  „scd  for  black  iieppei 
other  words,  the  contractile  power  of  the  heart,  tit  vQ,.i,p  in"redient  S 
late  years  this  apparatus  has  been   used  by  physi 


i^ 


Pontl's  Sphi/g^tno- 
scope. 


cians  for  purposes  of  diagnosis  ami  in  various  phys- 
iological investigations. 

It  was  originally  devised  by  Vierordt,  and  subsequently 
greatly  improved  by  Marey. 

Slarey's  instrument,  as  originally  constructed,  consists  of 
a  long  frame  a  b,  to  which  is  attached  a  strong  steol  spring  c, 
about  four  inches!  long,  and  having  at  \ts  free  end  a  pad  ^, 
which  presses  u  pon  the  artery  ;  an  arm  e .  having  a  knife-edged 


Spi'ca.  {Siar/icaJ.)  A  form 
of  bandajre  resembling  a  spike  of 
barlev.  The  turns  of  the  bamlage 
cross  like  the  letter  V,  each  leav- 
in<r  a  portion  uncovered. 

Spice-mill.  A  mill  similar  to 
a  coifee  or  drug  mill,  for  grinding 
spices. 

A  pepper-mill  of  boxwood  \?. 
mentioned  by  Petronius.     It  was 

r  from  the  East  Indies,  —  a  fa- 
ce Sausage. 

Spic'u-la— for'ceps.  {Snrtjical.)  A  dentist's 
lontr-nosed  forceps  for  removing  small  fragments  of 
bone,  etc. 

Spi'der.  1.  {Machiwrif.)  a.  A  skeleton  of  ra- 
diating spokes ;  as  a  sprocket-wheel  consisting  of 
spokes  on  a  rotating  shaft,  the  ends  of  the  sj)okes 
acting  as  cogs  for  the  links  of  an  endless  chain. 

h.  The  internal  frame  or  skeleton  of  a  gear-wheel, 


SPIDER-LINE. 
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for  instance,  on  which  a  cogged  rim  may  he  bolted, 
shrunk,  or  cast. 

c.  The  solid  interior  portion  of  a  piston  to  which 
the  packing  is  attached  and  to  whose  axis  the  piston- 
rod  is  secured. 

2.  (Nautical.)  a.  An  outrigger  to  keep  a  block 
from  the  ship's  side. 

6.  An  iron  hoop  around  the  mast  for  the  attach- 
ment of  the  futtock-slirouds. 

c.  A  hoop  around  a  mast  provided  with  belaying- 
pins. 

3.  (Caiinary.) 
a.  A  kitchen  uten- 
sil,  with  feet, 
adapted  to  be  used 
on  the  hearth  lor 
baking  or  boiling. 
b.   A  griddle. 


I  Pati'ntcd  forms  of  spike  specially  intended  for  securing  rail- 
way-mils to  the  ties  are  numerous ;  in  most  it  is  sought  to  in- 

I  crease  the  holding  power  by  serrating  the  edge  of  the  spike  or 
by  causing  its  points  to  spread  apart  iu  driving. 


Spider. 


iron  stool  for  sup 
porting  a  pan 
pot     upon 


t^T?i| 


the 


heartli.     A  f rivet. 

Spi'der-line.  (Optics.)  A  Jilament  of  spider's 
web  used  ill  iiiici'ometer.s. 

Spie'gel-ei'sen.  An  iron  with  a  natural  alloy  of 
from  lu  to  12  per  cent  of  manganese.  The  term  is 
German,  spiegel  signifying  a  looking-glass,  and  has 
reference  to  the  brilliant  white  luster  ot  the  metal. 

Spig'ot.  A  plug  to  stop  a  vent  or  command  the 
opening  tlirough  a  faucet. 

Spig'ot  (or  Fau'cet)  Joint.  A  pipe-joint  formed 
by  the  insertion  of  one  piece  into  another. 

Spike.     1.  A  large  nail,  above  lOrf. 

12(t  spikes  are  3J  inches  long,  45  to  the  pound. 

16rf.  spikes  are  3j  inches  long,  28  to  the  pound. 

Wd.  spikes  are  4    inches  long,  20  to  the  iiouiid. 

ZQd.  spike.s  are  4^  inches  long,  16  to  the  pound. 

Eailway-spikes  are  larger  and  are  of  several  pat- 
terns. 

Fig.  6383 


/ 
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Spikes. 


Spikes  are  kuowa  by  shape,  character,  purpose,  quality,  or 
ize,  as  — 

Flat,  Notched, 

Narrtiw  flat,  Barbed, 

Wide  tiat,  Forked, 

Grooved,  Cylindrical, 

Swelled,  Square,  etc. 


Spikes  (H.  Burden,  Troy, 

N.  y.). 

Bo*T  Spikes. 

Ship  Spikes. 

Hook  Head. 

L'gth. 

No.  in 
Pound. 

L'gth. 

No.  in 
Pound.  ! 

Length. 
Insl 

No.  in 
Pound. 

Ins. 

Ins. 

3 

17.5 

4 

8 

4    X»8 

6.55 

3i 

14.68 

4i 

6.5 

4iX',6 

4  14 

4 

12  57 

5 

4.37 

5  XI 

2..^,2 

ih 

9.2 

5i 

4.3 

5  X> 

2.41 

6 

7.2 

6 

4.2 

6  Xf.  ,„ 

187 

5i 

6.3 

6i 

3,77 

6  X'  J 

172 

6 

4  97 

7 

2.75 

6  X»8 

138 

6} 

4  78 

1h 

25 

7  X9,„ 

1.4 

7 

8  62 

8 

1.74 

8  XS, 

1.1 

7i 

3.37 

8i 

1.63    [ 

8 

2  95 

9 

1.65 

»h 

2.9 

10 

1.15 

9 

2.1 

10 

1.98 

1 

Spikes 


a  (Pig.  53S4)  phows  a  rail  composed  of  an  upper 
rail  aud  a  grooved  beddiug-piece,  secured  by  spikes 
of  the  ordinary  kind. 

b  is  curved,  to  cause  it  to  bear  more  strongly 
against  the  rail,  and  the  head  has  a  shoulder  at  the^ 
back,  which  comes  in  coutact  with  the  wood  before 
the  hooked  forepart  touches  the  flange  of  the  rail, 
in  order  to  lessen  and  equalize  the  strain  on  the  head,  and  pre- 
vent its  being  broken  off  in  driving. 

c,  the  sides  are  corrugated,  so  that  the  wood  may  swell  into 
the  indentations,  but  not  hold  the  spike  too  tightly  to  prevent 
its  being  drawn. 

(i,  a  part  of  the  shank  has  a  winding  surface,  so  as  to  cause 
the  spike  to  twist,  engaging  the  serrations  in  the  wood- 

e,  the  spike  has  a  winged  point  and  spiral  barbs  upon  two  of 
its  edges. 

/,  the  shank  has  a  serrated  wing  on  each  side. 

'g,  a  screw-spike,  having  the  under  side  of  its  head  so  beveled 
as  to  bear  firmly  on  the  flange  of  the  rail 

kik  I  771,  split  spikes,  having  prongs  which  diverge  when 
driven  into  the  wood        ^ — -s»w^ 

nop,  spikes  having  ^  ^*'*^***<^  ^'E  5385- 
serrations  on  one  side, 
and  held  firmly  b\ 
keys ;  in  the  latter  a 
projection  on  the  spike  , 
enters  a  notch  in  the 
key  to  keep  the  kej 
in  place  after  being 
driven. 

Rcdburn's  railway  - 
<\nki-  (Fig.  5385)  has 
:i  lioily  grooved  to  fit 
the  lower  flange  of  the 
rail, "and  two  prongs, 
one  above  the  other, 
which  are  driven  into  the  tie,  and  cannot  be  withdrawn  by  the 
vertical  vibratory  motion  of  the  rail. 

2.  {  Orctna7ice.)  Spikes  are  used  to  destroy  the  efficiency  of 
cannon  by  plugging  the  vent.     A  rat-tail  file  is  a  good  spike. 

Spike-draw'er.  A  crow-bar  with  a  claw  for  ex- 
tracting spikes.     The  fulcrum  piece  is  based  upaiL 

Fig.  5386. 


the  tie  and  hooked  over  the  mil.  The  claw  of  the 
lever  lifts  the  .sjiike  by  the  head. 

Spike-ex-tract' or.    See  Spike-drawer. 

Spike-ma-chine'.  A  machine  for  making  spikes 
from  bar-iron. 

In  Fig,  GaS".  the  rod  is  fed  between  the  rolls  H  H,  the  upper 
one  of  which  robites  in  adju:«table,  and  the  lower  in  fixed  bear- 
ings, and  is  presented  to  the  action  of  a  pair  of  cutters  carried 
upon  two  vertical  posts  a  a',  which,  by  means  of  a  cam  d  and 
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dies  C  D  that  shape  the  body.  A  vertically  moving  die  U, 
operated  by  the  lever  W.  forms  the  point,  and  a  second  ver- 
tically moving  die  /,  operated  by  the  lever  6,  the  head.  The 
levers  Wb  have  pivoted  arms,  which  are  turned  down,  so  as  to 
be  acted  on  by  cams  when  spikes  are  to  be  made,  but  are  lifted 
out  of  contact  with  the  cams  in  making  plain  bolts. 

A  cutter  O,  advanced  by  a  cam  and  retracted  by  a  cord  and 
weight,  or  a  spring,  severs  the  blanks. 

In  Fig.  5389,  the  bed  D  is  traversed  by  gearing  from  the  roller 
B,  which  also  has  gear  connection  with  the  cam-roller  C.  The 
bed  is  grooved  to  form  the  lower  half  of  the  spike,  the  upper 

Fig.  5389. 


connections,areopened  to  receive 
the  rod.  and  closed  to  form  the 
point  of  the  spike  and  cut  it  off. 
A  cam  e  turning  in  a  yoke  E 
imparts  a  traversing  motion  to 
the  carriage  B  B,  and  a  cam  F 
rocks  the  lever  c,  which  carries 
a  die  h' ,  between  which  and  the 
stationary  die  6  the  body  of  the 
spike  is  formed.  -The  die  6'  is, 
by  means  of  inclined  parallel 
guides  /  I,  partially  rotated,  so 
astoclose  gradually  on  the  body 
of  the  .«pike.  While  the  spike  is 
clamped  between  the  dies,  the 
header  G,  having  a  slot  i,  into 
which  passes  a  pin  i',  connecting 
it  lo^^el.\  with  the  bed.  advances 
with  the  bed,  and  is  brought  in 
cout^ict  with  the  end  of  the  blank, 
which  projects  beyond  the  dies, 
at  the  same  time  turning  on  its 
pivot,  so  that  its  pre.^sure  is  first 
applied  to  one  side  of  the  head, 
and  is  gradually  brought  to  bear  squarely  upon  it  at  the  com- 
pletion of  its  stroke. 

In  Fig.  5388,  a  gage  K  is  adjusted  to  determine  the  length  of 
the  spike  or  bolt,  which  is  first  grasped  between  two  moving 

Kg.  5388. 
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Spike- Machine  • 

half  being  formed  by  the  cam-roller,  which  has  a  transveise 
notch  that  shapes  the  head  as  the  rod  enters  between  it  and  the 
table,  and  the  point  is  tapered  as  the  spike  emerges  from  be- 
tween them.  Small  supporting  rolls  beneath  steady  the  table 
and  prevent  it  from  tilting. 

Spike-plank.  (XauticaL)  In  arctic  navigation, 
a  platforni  jprojecting  across  the  vessel  before  the 
mizzen-mast,  to  enable  the  ice-master  to  cross  over 
and  see  ahead,  so  as  to  pilot  her  clear  of  the  ice.  It 
con'espond.s  with  the  bridge  in  steamers. 

Spike-tack'le.  {XauticaJ.)  That  by  which  th& 
carcass  of  a  whale  is  held  alongside  while  JicnMng. 
The  carcass  is  turned  by  the  cff^i^tackle,  while  thfr 
speck  is  hauled  off  by  the  s^yeck-purcJuise. 

Spike-'wheel  Pro-pel'ler.  A  mode  of  propul- 
sion of  rannl-boats  in  whiih  a  spiked  wheel  driven  by 
the  engine  is  made  to  track  upon  the  bottom  of  the 
canal  and  thus  draw  the  boat.  Invented  by  Seaward. 
The  spike-wheel  operates  outside  the  boat  or  in  a 
compartment  inside  open  at  bottom.    In  order  to  ac- 

Fig.  5390. 


Spike-Making  Machine. 


Spike- Wheel  PropeOer. 

commodate  the  wheel  to  the  inequalities  of  the  bed  of 
the  canal,  the  wheel  a  has  its  bearings  in  a  swinging 
frame  6,  the  other  end  of  which  is  hung  to  a  shaft  c, 
driven  by  a  steam-enfdue,  and  having  a  pulley  d, 
which  communicates  by  a  band  with  a  pulley  e  on 
the  shaft  of  the  spike-wheel. 

Spile.  1.  A  small  plug  of  wood  for  stopping  the 
spil^-hole  of  a  barrel  or  cask.  The  spile-hole  is  a 
small  aperture  made  in  the  cask  when  placed  on  tap^ 
usually  near  the  bung-hole,  to  afford  access  to  the 
air,  in  order  to  permit  the  contained  liquid  to  flow- 
freely. 

2.  A  spout  for  sugar-water  (the  sap  of  the  sugar- 
maple  tree),  which,  being  inserted  in  a  hole  bored  in 
the  tree,  conducts  the  water  to  a  trough  or  pan  placed 
beneath  to  receive  it. 
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Tlie  spiles  are  sometimes  little  troughs  made  by 
splitting  out  pieces  from  a  block  with  a  gouge.  The 
same  gouge  is  used  to  drive  into  the  tree  and  make 
a  kerf  to  liold  tlie  sluirpened  end  of  the  spile.  A 
notch  is  cut  by  an  axe  in  the  tree  above  tlie  spile, 
and  tlic  sap  trickling  thereinto  is  conducted  to  the 
bucket. 

The  tool  is  known  as  a  tapping-goucje. 

3.   (Hiidniulic  Engineermij.)    A  Pile  (which  .see). 

Spile-bor'er.  An  auger-bit  to  bore  out  stutt'  for 
spiles.     To  the  shank  of  tlie  auger  that  bores  the 


Spile-Borer. 

Spile  is  attached  an  obliquely  set  knife  to  taper  the 
end  tlicicof. 

Spil'ing.  (Shipbuilding.)  The  edge  curve  of  a 
plank  or  strake. 

Spil'ings.  (SJiipbuildiug.)  Dimensions  taken 
from  a  straight-edge  or  rule  to  different  points  on  a 
curve. 

Spill.     1.  A  spile. 

2.  A  roll  of  paper  for  lighting.     An  alumette. 

3.  A  small  bar  or  ]iin  of  iron. 

4.  (Shipivrighting.)  A  small  peg  used  to  stop  the 
hole  left  by  a  spike  when  drawn  out. 

Spill'er.     A  kind  of  fi.shing-line. 
Spill'lng-line.     (Xaiitiail.)     A  line  to  spill  the 
wind  out  ol'  a  sail,  by  keeping  it  from  bellying  out 
when  clewed  up. 

Spill-trough.  {Brass-founding.)  The  trough 
against  which  the  inclined  Hask  rests  while  the  metal 
is  being  ponred  from  the  crucible.  The  crucible  is 
above  the  trough,  so  that  any  metal  which  dribbles 
or  spills  is  caught  into  the  spill-trough.  See  Brass- 
.  CA.sTiNo,  Fig.  877. 

Spi'nal  Brace.     (Siirgirn!.)     A  brace  for  reme- 
dying posterior  curvature  of 
Fig.  5393.  the  spine  (Pott's  disease).     It 

consists  of  a  pelvic  belt  made 
broad  in  front  to  <-'ompress  the 
protrudingabdomen,  two  elas- 
tic crutches,  which  tend  to 
elevate  the  body  by  pressure 
against  the  margins  of  the 
scapuloe,  and  two  side-bar.s,  on 
which  are  elastic  and  padded 
springs  that  adapt  themselves 
to  the  sides  of  the  spinal  col- 
umn, and  tend  to  keep  the 
body  in  an  erect  position.  The 
bars  are  connected  by  a  broad 
elastic  band,  which  exerts  a 
S/iinal  Brace.  constant  pressure  on  the  pro- 

tuberance.    See  also  Torti- 
collis Brace;  Scoliosis  Brace;  Spinal-distor- 

TlnX  AlTARATtTS. 

Spi'nal-Dis-tor'tion  Ap'pa-ra'tus.  (Surgi- 
cdl.)  An  apparatus  dcsigm-d  to  gradually  restore 
the  spine  to  its  normal  condition  when  it  has  become 
curved. 

t  j4  is  intended  to  remedy  backward  prolusion.  The  belt  n 
passes  around  the  pelvis  rejrion  ;  the  front  is  made  broad  to 
compress  the  protruding  abdomen.  An  ela^stic  band  of  siik  and 
ruljber,  stretched  between  the  side-bars  b  b,  bears  against  the 
protuberant  spine,  and  to  the  side-bars  are  attjiched  elliptic 
padded  springs,  which  press  on  each  side  of  the  spine,  but  yield 
to  the  motions  of  the  body.  Two  elastic  padded  crutches  c  c 
tend  to  elevate  the  body,  pressing  principally  under  the  margin 
of  the  scapula?,  to  avoid  compression  of  the  axillary  veins.  The 
elastic  belt  J?  is  intended  to  give  additional  pressure,  if  needed,  ] 


but  principally  to      , A.       Fig.  5393. 

compress  the< 
sternum,  which  ' 
genenilly  pro- 
trudes. It  is  also 
designed  to  be 
worn  at  night, 
when  the  appa- 
ratus itself  is  not 
applied. 

C  is  the  brace 
for  lateral  curva- 
ture, as  illustrat- 
ed at  D.  It  con-  j 
sists  of  a  belt  sup- 
porting a  pos- 
terior upright  bar 
carrying  two  pads 
for  the  scapulse, 
and  a  leathern 
band  attached  by 
elastic  webbings 
and  buttons ;  this 
is  passed  around 
the  protuberance 
obliquely,  and 
buttoned  to  the 
belt  in  front,  so 
as  to  exert  a  gen- 
tle pressure,  and 
at  the  same  time 
tend  to  turn  the 
ribs  around  their 
vertebrjil  axes, 
thus  straighten- 
ing the  spine. 

D,  the  trunk  of 
the  human  skele- 
ton, illustrating 
a  case  of  lateral  distortion  of  the  spine. 

Spin'dle.  A  shaft  or  mandrel  which  supports  a 
rotating  object. 

1.  {Lathe.)  The  arbor  or  mandrc!  in  a,  \&t\\e.  D 
is  the  live  spindle  rotating  in  boxes  in  the  front  and 
rear  standards  of  the  head.     The  live  spindle  is  in 

Fig.  5394. 


Sfiinal- Distortion  Apparatus. 


Lathe-Heatt. 


the  liead-stock ;  the  dead,  spindle  is  in  the  tail-stock, 
where  its  function  is  merely  to  center  and  support 
the  object,  and  not  to  partake  of  its  movement  or 
impart  motion. 

2.  (Mill.)  A  vertical  shaft  supporting  the  upper 
stone  or  runner  of  the  pair  in  a  tiouiing-mill. 

The  shaft  a  passes  through  the  lower  stationary  stone  fe,  is 
connected  to  the  rijiut  c  of  the  upper  stone,  which  it  rotates, 
being  driven  by  gearing  or  by  band-and-puUey  connection  with 
the  prime  motor,  and  is  usually  stepped  in  a  block  (/,  which,  in 
the  present  instance,  is  adjusted  to  vary  the  distance  between 
the  stones,  by  means  of  the  lever  f  and  rod/,  screw-threaded  at 
top,  and  raised  or  lowered  by  a  nut  and  hand-wheel  g. 

The  parts  are  known  as  follows :  — 

a,  spindle.  g,  damsel. 

6,  slip-driver.  A ,  backlash-spring. 

e,  trampot.  ?,  fulcrum. 

rf,  lever  k,  pinion. 

e,  lighter  screw.  I,  set-screw. 

/,  bail,  or  balance-rynd. 

3.  (Vehicle.)  The  tapering  end  or  arm  on  the 
end  of  an  axle-tree.  The  hub  of  the  wheel  is 
slipped  on  the  spindle,  and  is  secured  there  by  a 
linch-pin  in  some  cases,  and  by  a  nut  in  others.  See 
Axle. 
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Fig.  5395. 


In  the  example,  the 
spindle  has  a  collar 
upon  it,  with  a  pack- 
ing-ring on  eauh  side. 

Fig.  5396. 


Fig,  5.399. 


Fig.  5400. 


MiU-Spindlt. 


MiU  Spindle. 


The  collar  furnishes  bearing  for  the  holding-nut  attached  by 
an  out-fide  screw  to  the  box.  The  spindle  has  two  collars  of 
hardened  steel,  and  the  box  two  rings  of  the  same,  which  come 
in  contact  and  take  the  friction  of  the  journal. 

Fig.  5397. 


_/^ 


3 


IVason- Spindle. 


4.   (Spinning. )   a.  X  skewer  or  an  axis  upon  which 
a  bobbin  is  plat-ed  to  wind  the  yarn  as  it  is  spun. 

The  kinds,  of  which  there  are  many  varieties, 
Fig.  6398.    are  the  — 

Life  spindlf,  in  which  the  bobbin  is  fast  on  the 
spindle,  and  rotates  with  it. 

Dead  .spindle.  A  skewer,  not  movable,  on 
which  a  bobbin  revolves  to  wind  the  ?tirn  The 
drag  of  the  bobbin  depends  upon  its  tightness  on 
the  spindle,  and  is  adapted  to  the  degree  of  twist 
required. 

Ring-fpindlr,  one  which  ha.s  a  traveling  ring 
upon  it.    See  Ring  .\nd  Tr.weler. 

b.  Tile  ilistart'  and  spiufUe  —  the  olde.st 
known  form  ol'spinuing-machini'iy,  if  such 
it  can  he  called  —  were  familiar  to  Egj'p- 
tiaiis,  Phoenicians,  Hebrews,  .Arabians,  and 
Hinclu.s,  in  the  time  of  .\braham,  and 
also  to  the  Greeks  in  the  time  of  Homer. 

In  Fig.  .5.39^*,  the  helical  oil-elevating  groove  is 
cut  in  the  spindle,  and  ends  above  in  an  annular 
groove  in  the  latter  and  a  coincident  groove  in  the 
bolster. 

c.  A  measure  of  lencjlh.  A  spindle  of 
18  hanks  of  cotton  yarn  is  15,120  yards. 
A  spindle  of  24  hecrs  of  linen  yarn  is 
14,400  yards. 

5.  ( JFeaving.)  The  skewer  in  a  shut- 
tle on  which  a  bobbin  or  cop  of  yam  or 
thread  is  impaled. 

6.  Tlie  stem  of  a  door-knob,  which 
actuates  the  latch. 


7.  A  shaft,  as  of  a  fusee.     The  axis  of  a  capstan. 

8.  The  rod  which  forms  the  axis  of  a  vane. 

9.  A  round,  connecting  piece  in  a  chair,  as  those 
vertical  pieces  uniting  tlie  seat  and  slat  top. 

10.  (Shipwrightiwj.)  The  upper  main  piece  of  a 
made  mast. 

11.  (Founding.)  The  pin  on  which  the  pattern 
of  a  mold  is  formed. 

12.  (Building.)     A  newel-post. 
Spiu'dle-lathe.     A  lathe  with  a  s|iindle  or  man- 

di'cl  in  the  head-slock,  receiving  its  motion  from  a 
band.  At  one  end  of  the  spindle  is  a  point  on  which 
the  work  is  centered  ;  the  other  center  is  on  the  tail- 
stock.  For  hollow  turnery,  the  work  is  held  in  a 
chuck  .srrewed  to  the  mandrel.     See  Lathe. 

Spin'dle-step.  The  lower  bearing  of  an  upright 
spindle.  U.sed  in  mill  and 
spinning  spindles.  (See 
Spindle.)  The  example 
has  a  conical  socket  and 
slipping  step. 

Spin'dle  -  valve.  A 
valve  having  an  axial 
guide-steni.  

Spine.    1.  (Machinery.)  Henrys  s^mdle- 
A   longitudinal   ridge.     A  step.  Spindle- 

fin.  Valve. 

2.   A  longitudinal  slat  of  a  riddle. 

Spin'el.  Bleached  yarn  for  the  manufacture  of 
the  broad  linen  tape  known  as  inkle. 

Spi-nelle'.     A  kind  of  ruby. 

Spin'et.  (Music.)  A  small  instrument  of  the 
harpsicliord  kind.  It  had  a  single  wire  for  each 
note,  and  this  was  vibrated  by  a  rjuill.  The  quill 
was  placed  in  a  jaclc,  a  vertical  piece  which  was 
lifted  by  the  key.  The  keys  were  arranged  as  in  the 
modern  piano.  It  probably  had  catgut  strings  at 
j  first,  but  afterward  had  about  30  brass  wires 
<  for  the  lower  notes  and  20  steel  ones  for  the 

:  upper.     It  was  used  in  France  as  early  as 

A.  D.  1515. 

The  illustration  g,  Plate  XL.  page  1692,  is  from  Bonanni  s 
"Gabinetto  Amionico,"  4to,  Rome,  1722.  The  spinet  was  al- 
ways triangular,  and  occupied  a  place  in  point  of  time  between 
the  virginal  and  the  karpsieltord.  Unlike  the  former,  its  strings 
were  .strained  over  a  bent  bridge,  and  were  struck  by  quills  ; 
and,  unlike  the  latter,  it  had  but  a  single  string  to  a  note.  See 
history  of  the  development  of  the  piano-forte,  pages  1690,  1691. 

Lord  Bacon  says  ;  '*  In  spinets,  as  soon  as  the  .'ipine  is  let  fall 
to  touch  the  string,  the  .sound  ceases." 

The  name  was  also  applied  to  a  supplementary  instrument 
tuned  an  octave  above  the  harpsichord,  and  placed  on  or  inside 
that  instrument,  in  some  cases  sliding  therein  like  a  drawer. 

Spin'ner.  A  general  term  for  a  spinning-machine. 
See  Si'i-N'NiXG. 

Fig.  5401. 


Spinner. 


•■Specifically  applied  to  a  form  of  drawiiig  and 
twisting  device,  as  in  Fig.  5401.  The  twisting  de- 
vices are  placed  in  proximity  to  the  bite  of  the 
drawing-rollers,  to  enable  them  to  seize  hold  of  and 
draw  the  twisted  roving  evenly  from  the  point  of 
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delivery  of  the  feed-rolls  to  the  draw-rolls,  and  to 
deliver  the  same  properly  drawn  to  the  mechanism 
which  gives  the  hnul  twist.  See  also  Spinning- 
head  ;  Dmawinc-head. 

Spin'ning.  The  process  of  twisting  hber  into  a 
tluvail  Ml-  .-(.id. 

The  earliest  representations  of  the  art  are  in  Egj'pt,  to  whose 
ancient  inhabiUmts  we  are  niurh  iodebted,  and  who  have  left 
on  their  t^^-mples  and  tombs  enduring  monuments  of  their  arts 
and  manners. 

With  the  Ejryptiana,  as  with  most  other  nations,  the  duty  of 
EpinuiDg  devolved  principally  ou  the  females.    The  accompany- 


Fig.  5402. 


Spinning  and  Weaving  in  Ancient  Egypt. 

infi  illustration  is  from  a  tomb  at  Beni  Hassan.    The  woof  was 

introduced  by  a  hooked  stick  instead  of  a  shuttle,  and  was  laid 

double  or  single. 

The  spindles  of  the  ancient  Egyptians  were  made  of  wood  or 

cane,  and  the  head  was  made  of  gypsum  or  other  material,  to 
make  it  more  weighty  to 
Fig.  5403.  increase  the  impetus  in 

turning.  Some  were  of 
light  plaited  work,  made 
of  rushes  or  palm-leaves, 
stained  of  various  colors. 
A  number  of  them  are 
in  the  museums  of  Eu- 
rope. One  of  them, 
found  by  Mr.  Wilkinson, 
had  some  linen  thread 
adhering  to  it. 

"  Well  skilled  to  cull 

The    snowy    fleece,  and 

wind  the  twisted  wool." 


Egyptian  Spindles. 


Ili.U),  Book  III.  {Pope''s 

version). 

The  earliest  mode  of 
spinning  was  probably 
by  the  distaffand  spindle. 
The  distaff  was  a  cleft 
stick,  about  3  feet  long, 
ou  which  wool,  flas,  or 
cotton  was  wound.  It 
was  held  under  the  left  , 
arm,  the  fibers  being 
drawn  from  it  and  twisted 
by  the  thumb  and  fore- 
finger of  the  right  hand. 
The  thread  was  wound 
upon  a  spindle,  which  wjis  suspended  and  rotated  by  the  action 
of  the  thumb  and  finger,  descending  as  the  thread  lengthened 
until  it  touched  the  ground.  The  length  was  then  wound  on  to 
the  spindle,  and  the  thread  secured  in  a  cleft  of  the  reed  which 
formed  the  spindle.     See  Distaff,  page  710. 

The  notices  of  spinning  in  the  Bible  are  restricted  to  a  few 
passages,  which  show  that  the  distaff  and  spindle  wereeniployed, 
and  furnish  us  nothing  beyond  the  practices  of  the  Egyptians. 
While  the  first  worker  in  brass  and  iron,  and  the  first  handler 
of  the  harp  and  organ,  are  noted  in  Genesis,  we  have  nothing  in 
regard  to  the  person  who  first  spun  and  wove.  There  can  be  ' 
little  doubt  that  it  was  a  gradual  work,  the  growth  of  centuries 
of  trials  ;  aud  we  may  infer  that  Tubal  Cain  and  Jubal  were  dis-  I 
tinguished  links  in  a  chain  of  inventors  and  improvers  in  the 
metallurgic  and  musical  arts.  I 


The  extreme  fineness  of  the  Indian  cotton  fabrics  is  no  new 
thing,  for  two  Arabian  travelers  of  the  ninth  century  {a.  d.) 
state  that  "  their  garments  are  wove  to  that  degree  of  fineness 
that  they  may  be  drawn  through  a  ring  of  moderate  size.'* 
Marco  Polo,  in  the  thirteenth  century,  mentions  the  Coroman- 
del  coaat,  and  especially  Masulipatam,  as  the  home  of  the  finest 
work. 

Tavernier  (middle  of  .Seventeenth  century )  states  of  the  tur- 
bans of  the  Indian  Mohammedans,  that  "  tlie  rich  have  them 
of  so  fine  a  cloth,  that  25  or  30  ells  of  it  put  into  a  turban  will 
not  weigh  4  ounces.-' 

A  piece  brought  to  England,  from  Dacca,  by  Sir  Charles 
Wilkins,  in  1786,  "  weighed  34'V,o  grains  ;  its  length  was  5  yards 
7  inches,  and  it  consisted  of  19b  threads.  Tlie  whole  length  of 
thread  was  1,018  yards  7  inches.  This  was  about  29  yards  to  a 
grain;  203,000  yards  to  a  pound  avoirdupois  of  7,000  grains; 
that  is,  115  miles,  2  furlongs,  and  60  yartX^."  —  Memorandtim 
by  Sir  Joseph  Banks. 

Cotton  yarn  has  been  spun  in  England  350  hanks  to  the 
pound,  each  hank  measuring  H40  yards,  and  the  whol«  pf>und 
having  therefore  a  length  ot  167  miles.  The  extreme  fineness 
of  yarns  for  muslins  spun  in  England  is  250  hanks  to  the  pound 
(119i  miles),  but  it  is  very  rarely  finer  than  220,  which  is  a  little 
coarser  than  the  thread  of  the  Dacca  "  web  ofivoren  wind.''' 

The  invention  of  the  spinning-wheel  was  an  era  in  the  his- 
tory of  the  art,  but  we  have  no  name  or  date  to  record.  It  is 
said  to  have  been  introduced  into  England  about  the  time  of 
Henry  ^'III.,  say  300  years  ago,  but  had  been  used  for  ages  in 
Hindustan. 

The  essential  improvement  consisted  in  a  means  for 
rotating  the  spindle,  the  fiber  being  either  presented  in 
carded  rovings  or  from  a  distaff. 

The  usual  practice  with  cotton  wa?  to  card  it  with  coarse 
-   ,      wire  brushes  until  the  fibers  were  arranged  in  one-direc- 
y  J     tion,  and  to  present  the  rovings  thus  attained,  one  by 
//     one,  to  the  spindle,  which  was  then  rapidly  revolved  by 
the  large  wheel  by  means  of  a  band  which  ran  over  the 
spool  of  the  spindle.     The  roving  was  allowed  to  slip  be- 
tween the  finger  and  thumb  of  the  left  hand,  while  the 
right  turned  the  wheel,  the  roving  being  twisted  as  it 
M  became  longer  and  harder,  gradually  assuming  the  condi- 

tion of  yarn  or  thread.  It  was  then  wound  upon  the  reel, 
another  roving  attached  to  the  end  of  the  former  one,  and 
the  spinning  resumed. 

This  is  the  plan  yet  adopted  in  many  country  places 
with  wool,  where  the  supply  for  the  family,  for  woolen  clothes 
and  stockings,  is  yet  made  into  yam  by  the  spinning-wheel,  the 
work  being  previously  carded  and  made  into  rovings  in  the  fac- 
tories, with  which  the  country  is  well  supplied.     See  Spinking- 

WUEEL 

The  first  successful  attempt  to  spin  cotton  by  machinery  was 
by  Wyatt  of  Lichfield,  1730. 

Lewis  Paul's  patent  for  spinning  by  rollers 1738 

Lewis  Paul's  second  patent 1758 

Arkwright's  first  patented  spinning-frame 1761 

Hargreaves"  spinning-jenny  patent 1763 

Arkwright's  water-frame  patent 1767 

Arkwright's  combined  machines 1776 

Crompton's  mule 1779 

Cotton  machinery  introduced  into  France 1787 

Cotton  machinery  introduced  into  America  by  Slater,  at 

Pawtucket,  R  I 1789 

Hanmiond's  application  of  the  stocktng-frame  to  the  weav- 
ing of  lace 1768 

Horton's  knotted-frame 1776 

James  Hargreaves,  one  of  the  "martyrs  of  scientific  indus- 
try," invented  the  spinning- jenny  in  1763.  He  was  j»ersecuted 
by  his  fellow-workmen,  his  machine  was  broken  into  pieces  by 
a  mob,  and  he  was  driven  from  his  native  town. 

The  jen?iy,  as  at  first  formed,  contained  8  spindles,  which 
were  made  to  revolve  by  means  of  a  band  from  a  horizontal 
wheel.  Subsequent  improvements  raised  the  number  to  80 
spindles.  Then  came  the  mob.  After  the  work  on  the  "jenny  '" 
had  been  resumed,  the  mob  broke  forth  afresh,  and  destroyed 
the  carding-machines  and  jennies  throughout  Lancashire. 

Hargreaves  derived  the  idea  of  the  spinning-jenny  from  ob- 
serving the  action  of  a  hand-wheel  which  had  been  accidentally 
upset.  The  spindle  being  vertical,  and  continuing  to  revolve, 
he  drew  the  roving  of  wool  toward  him,  into  a  thread.  He 
then  applied  liimself  to  invent  a  contrivance  which  should 
hold  the  roving  as  it  was  held  by  the  finger  and  thumb,  tiie 
contrivance  to  run  -backward  on  wheels  and  carry  with  it  a 
number  of  threads  from  as  many  spindles.  This  he  succeeded 
in  doing.    See  Spinmng-jennt. 

Hargreaves'  place  in  the  history  of  spinning  consists  in  his 
being  the  first  to  contrive  a  means  whereby  one  person  could 
attend  to  the  making  of  several  threads  simultaneously.  In 
the  furtherance  of  this  purpose,  he  set  the  spindles  upright  and 
held  the  rovings  by  a  clasp,  which  answered  to  the  action  of 
the  left  hand  of  the  spinster.    See  Spinning-jenny. 

Still  the  cotton  thread  produced  wa-s  of  so  soft  a  nature  that 
it  was  only  used  for  weft,  the  warp  of  all  English-made  cotton 
goods  being  of  linen,  although  imported  cahcoes  from  the  East 
Indies  were  of  cotton,  warp  and  Wffl. 

The  next  improvement,  in  order  of  time,  was  Arkwright's 
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epinuiDg-frame,  which  made  a  hard-twisted  yarn  suitable  for 
ivarps  ■ 

The  progression  of  the  art  now  introduces  us  to  the  great  era 
when  continuitij  of  action  wiis  established,  the  fiber  being  fed  in 
a  continuous  stiver  through  successive  pairs  of  rollers,  which 
move  at  different  rates  of  speed,  and  ultimately  deliver  the  rov- 
ing at  such  a  degree  of  attenuation  as  may  be  desired,  the  roving 
passing  at  once  to  the  spinner,  by  which  it  is  twisted  and  wound 
into  a  cop. 

In  a  more  improved  form  of  the  invention,  the  sliver  is  drawn 
by  several  successive  pairs  of  drawing-rollers  and  delivered  on 
to  spools  or  reeds  in  a  condition  called  roving.  These  are  trans- 
ferred to  the  spinning-frames,  where  therovingsare  again  drawn, 
twisted,  and  wound. 

Tfae  essence  of  the  invention  is  the  drawing-rollers;  and  if 
the  effectiveness  of  the  machine  is  to  determine  the  paternity, 
to  Arkwright  belongs  the  greater  honor. 

The  idea,  however,  did  not  originate  with  Arkwright,  though 
to  him  more  than  any  other  man  are  we  indebted  for  the  effec- 
tive machine.  Arkwright  was  but  two  years  old  when  Lewis 
Paul  patented  an  improved  spinning-machine. 

Dyer,  in  his  poem  of  "The  Fleece"  (.1757),  celebrates  Paul's 
machine,  as  follows :  — 

'•  But  patient  art, 
That  on  experience  works,  from  hour  to  hour. 
Sagacious,  has  a  spiral  engine  formed. 
Which,  on  a  hundred  spoles,  a  hundred  threads, 
With  one  huge  wheel,  by  hipae  of  water,  twiues, 
Few  hands  requiring;  easy-tended  work. 
That  copiously  supplies  the  greedy  loom. 

Nor  hence,  ye  nymphs,  let  auger  cloud  your  brows  ; 
The  more  is  wrought,  the  more  is  still  required  ; 
BUthe  o'er  your  toils,  with  wonted  song,  proceed  : 
Fear  not  surcharge;  your  hands  will  ever  find 
Ample  employment.     In  the  strife  of  trade. 
These  curious  instruments  of  speed  obtain 
Various  advantage,  and  the  diligent 
Supply  with  exercise,  a-^  fountains  sure, 
Which,  ever  gliding,  feed  the  flow'ry  lawn." 

The  preacher  was  ahead  of  his  times 
in  his  perception  of  the  true  uses  and 
effects  of  machinery.  This  was  before 
Arkwright. 

The  glory  of  Lewis  Paul's  inventions 
in  spinning  is  obscured  by  the  success 
of  Arkwright.  Paul  adopted  the  plan 
of  spinning  by  the  aid  of  rollers.  His 
first  patent  is  dated  June  24,  1738, 
and  the  specification  states  that  when 
the  cotton  or 
wool  is  prepared 
"  one  en<l  of  the 
sUver  is  put  be- 
tween a  pair  of 
rollers  or  cylin- 
ders,or  some  such 
movement,  which, 
being  turned 
around  by  their 
motion,  draws  in 
the  raw  mass  of 
cotton  to  be  spun, 
in  proportion  to 
the  velocity  given 
to  the  rollers.  As 
the  cotton  passes 
regularly  through 
or  betwixt  these 
rollers,  a  succes- 
sion of  other  roll- 
ers, moving  pro- 
portionnlly  faster 
than   the   first, 

draw  the  fiber  into  any  degree  of  fineness  that  may  be  desired. 
Paul  acknowledges  the  receipt  of  £  20,000  from  hispatents  He 
died  1759     See  Spinmng-uead. 

Arkwright,  the  great  inventor  of  spinning-frames,  was  born 
December  23,  173B,  and  beg;in  business  life  as  a  barber.  His 
improvements  foUowedon  the  track  of  those  previously  patented 
by  Lewis  Paul,  but  their  greater  success  indicates  better  con- 
struction or  attention  to  detail,  as  well  as  the  advancing  de- 
mand for  labor-saving  machines. 

Arkwright  was  said  to  be  an  adept  at  shaving,  and  then, 
leaving  the  chin,  devoted  himself  to  collecting  hair  for  wigs  and 
to  dyeing  hair.  He  excelled  in  that.  The  perpetual  motion 
next  engaged  his  attention,  and  in  the  pursuit  of  a  model  maker 
he  discovered  Kay,  who  had  some  ideas  on  the  subject  of  spin- 
ning cotton.  They  made  a  model  together,  and  soon  afterward 
Kay  is  lost  sight  of  in  the  matter  They  were  miserably  poor, 
and  prob:ibly  Kay  became  tired  of  the  chase.  Need  and  Strutt, 
of  Nottingliam,  assisted  Arkwright,  who  took  out  several  pat- 
■ents,  the  most  important  one  in  1769. 

It  may  be  mentioned  that  Kay  turned  up  again  in  after  years 
to  assist  in  invalidating  Arkwrighfs  patent  Kay's  wife  also 
helped,  and  they  claimed  that  a  man  named  High  had  employed 


Kay  to  make  what  he  afterward  suggested  to  Arkwright,  and 
the  latter  appropriated.  Lewis  Paul  was  also  there  to  oppose 
Arkwright. 

Arkwright  was  the  first  to  introduce  the  factory 
system,  in  which  the  various  operations  on  fiber  are 
carried  on  under  one  roof  hy  operatives  managing 
machinery.  Perliaps  a  single  exception  may  be  made 
in  favor  of  the  silk-mills  of  Italy. 

Before  Arkwright,  the  various  operations  of  card- 
ing, spinning,  and  weaving  were  carried  on  by  cot- 
tagers residing  within  a  few  miles  of  the  i)lace  where 
the  work  was  given  out.  Things  are  very  much 
changed  now,  work  being  carried  on  in  immense 
buildings,  forming  the  nuclei  of  towns  occupied  by 
the  oi)eratives.  The  change  from  the  cotter  system, 
where  the  workmen  and  workwomen  had  the  fresh 
air  and  garden  employment,   to  the  couhned  and 
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fetid  atmo-ipliere  of  towns,  has  changed  the  physical 
condition  of  millions,  and  has  not  been  accomplished 
without  serious  riots. 

In  1789,  Samuel  Slater,  who  ha'd  been  employed 
by  Arkwright,  built  tlie  first  machinery  on  the  Ark- 
wright model  ever  used  in  the  United  States,  and 
ran  it  in  Pawtucket,  R.  I.,  by  water-power.  In  1793, 
the  "Slater  Mill,"  the  pioneer  factory,  was  built  at 
that  place,  and,  we  are  informed,  is  still  standing 
and  used  as  a  manufactory. 

The  machinery  for  which  Arkwright  took  out  his  patent  con- 
sisted of  various  parts,  his  seronil  specification  enumerating  no 
fewer  than  ten  different  contrivances,  but  of  these  the  one  that 
was  by  far  of  greatest  importiince  was  the  device  for  drawing 
out  the  cotton  from  a  coarse  to  a  finer  and  harder  twisted 
thread,  and  so  rendering  it  fit  to  be  used  for  warp  aa  well 
as  weft.  This  was  most  ingeniously  managed  by  the  appli- 
cation of   a   principle  which    had   not   yet    been   successfully 
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introduced  in  any  mechanical  operation.  The  cotton  was  in 
the  first  place  Jrawa  ofl"  from  thi'  skewer  on  whicli  it  wiis 
fixed  by  one  pair  of  rollers,  wliich  were  made  to  move  at  a  com- 
paratiTely  stow  rate,  and  which  formed  it  iuto  thread  of  the  first 
and  coarser  quality  ;  but  at  a  little  distance  below  the  first  was 
placed  a  aecoad  pair  of  roilera,  revolving  three,  tour,  or  five  times 
as  fast,  which  took  it  up  wheu  it  had  passed  through  the  others, 
the  effect  of  which  would  be  to  reduce  the  thread  to  a  degree  of 
fineness  so  many  times  greater  than  that  which  it  originally 
had.  The  first  pair  of  rollers  might  be  regarded  as  the  feeders 
of  the  second,  which  could  receive  no  more  than  these  others 
themselves  took  up  from  the  skewers.  As  the  second  pair  of 
rollers,  therefore,  revolved,  we  will  say,  five  times  for  every  one 
revolution  of  the  first  pair,  or,  which  is  the  same  thiag,  required 
for  their  consumption  in  a  given  time  five  times  the  length  of 
thread  that  the  first  did,  they  could  obviously  only  obtain  so 
much  length  by  drawing  out  the  common  portion  of  thread  into 
five  times  the  original  fineness.  Nothing  could  be  more  beauti- 
ful or  effective  than  this  contrivance,  which,  with  an  additional 
provision  for  giving  the  proper  twist  to  the  thread,  constitutes 
what  is  called  the  water-frame  or  throstle. 

Ark  Wright  became  very  wealthy,  built  a  fine  castellated  mau- 
sioii,  became  high  sheriff,  w;is  knighted,  on  two  occasions  gave 
£  lO.lXH)  to  each  of  his  ten  children,  died  in  17i»2,  aged  t}0  years, 
leaving  £500,000,  was  buried  amidst  the  scenes  of  his  history, 
a  fine  monument  by  Chantrey  being  placed  over  liis  tomb.  See 
Throstle;  Bobbin  .\xd  Fly  Fkame. 

It  would  be  a  tedious  tale  to  tell  of  the  various  suits  brought 
to  support  the  claims  of  the  Arkwright  patents,  — the  one  for 
the  drawing-rollers,  1769  :  and  the  other  for  the  combination 
of  carding,  drawing,  and  roving  machines,  1775. 

The  case  of  Arkwright  vs.  Nightingale,  and  others  in  which 
he  appears  as  plaintiff,  occupy  a  prominent  position  in  the  rec- 
ords of  patent-law  decisions.  The  cases  almost  rival  that  of 
Jarndyce  vs.  Jarndyce,  on  whose  "  numerous  difficulties,  con- 
tingencies, masterly  fictions,  and  forms  of  procedure  there  had 
been  expended  study,  ability,  eloquence,  knowledge,  high  in- 
tellect, the  power  of  the  bar,  and  the  matured  autumnal  fruits 
of  the  woolsack.'*  Such  is  the  opinion  (paid  for)  of  Counsellor 
Kenge,  as  reported  by  a  distinguished  writer,  a  good  judge  of 
such  matters.  Singular  that  the  said  author  should  have 
summed  up  the  result  as  '*  Words,  Wigs,  Ra^s,  Sheepskin, 
Plunder,  Precedent,  Jargon,  Gammon,  and  Spinach.'' 

Next  in  the  list  of  public  benefactors,  who  devoted  himself  to 
the  art  of  cheapening  fabrics  and  elevating  labor,  appears  the 
Dame  of  Samuel  Oromptou,  the  inventor  of  the  7mde-spinner. 

The  mode  of  spinning  by  the  drawing-frame  subjects  the 
thread  to  so  great  tension  that  it  is  not  possible  to  draw  it  as 
fine,as  is  required  for  many  purposes.  It  became  necessary, 
therefore,  to  make  machinery  more  nearly  approximating  the 
action  of  the  spinning-wheel,  in  which  the  human  hand,  the 
finger  and  thumb,  allowed  the  fiber  to  escape  gradually,  giving 
a  moderate  twist  to  the  roving  as  it  issues  from  the  hand,  and 
giving  the  whole  length  a  final  twist  after  it  has  been  sufiiciently 
compacted  to  bear  it. 

Samuel  Crompton,  a  youth  of  16,  worked  upon  one  of  the 
Hargreave  jennies  in  1760,  and  five  years  afterward  constructed 
his  spinning-machine,  which  was  called  a  muU.asM  was  a  kind 
of  cross  between  Arkwright's  machine  and  the  Hargreave  jenny. 
It  cost  him  five  years  of  labor,  generally  after  his  day's  work  at 
weaving  was  done. 

Crompton's  first  mule  was  completed  in  1779- 
He  took  his  machine  to  pieces  to  avoid  its  destruction  by  the 
mob,  but  soon  at^r  he  fitted  the  pieces  together  again,  and  its 
success  wasestablished,  but  u'lt  his  own.  Robert 
Peele  and  Arkwright  used  them  in  their  manu- 
fiictories,  making  large  fortunes  by  their  u.«e. 
In  1S12  the  British  government  awarded  him 
£5,0(10  as  a  mark  of  approbation. 

Crompton's  first  essays  were  in  the  same  line 
as  Arkwright's.  and  consisted  in  sets  of  drawing- 
rollers.     Mr.  Kennedy  states  :  — 

'*  Crompton's  first  machine  contained  only 
about  20  or  30  spindles.     He  put  dents  of  brass 


Fig.  5406. 


Or<nnpton''s  Muie, 


reed-wire  into  his  under  rollers,  and  thus  obtained  a  fluted 
roller.  But  the  great  and  important  invention  of  Crompton 
was  his  spindle-carriage,  and  the  principle  of  the  thread  having 
no  strain  upou  it  till  it  was  completed.  The  carriage  with  the 
spindles  could,  by  the  movement  of  the  hand  and  knee,  recede 
just  as  the  rollers  delivered  out  the  elongated  thread  in  a  soft 
state,  so  that  it  would  allow  of  a  considerable  stretch  before  the 
thread  had  to  encounter  the  stress  of  winding  on  the  spindle. 
This  was  the  corner-stone  of  the  merits  of  his  invention." 

Crompton  worked  at  home  in  his  residence,  "  Hall  in  the 
Wood,'"  and  made  such  fine  yams  that  competitors  resorted  to 
all  mean  artifices  to  ascertain  the  secret  of  his  success.  Finding 
it  could  not  be  kept  secret,  he  concluded  to  abandon  it  to  the 
public  for  a  small  consiileration,  subscribed  by  parties  interested. 
This  dill  not  exceed  S  300.  Some  of  these  parties  even  refused 
this  wlien  the  time  came  to  pay. 

Crompton  died  June  26,  1827,  aged  74.     See  Mole. 

(Flax.)  The  spinning  of  flax  resembles  the  thros 
tie-spinning  of  cotton,  but  the  tilaments  do  not  ad 
here  together  .so  readily,  and,  for  tine  qualities,  it  is 
necessary  to  keep  the  fiber  <lanip.  Water  at  120°  Fah, 
is  used  in  preference  to  cold.  The  water  is  contained 
in  a  trougii  the  whole  length  of  the  spinning-frame, 
and  is  thrown  off  in  a  dewy  spray  by  the  rapid  mo- 
tion of  the  spindles. 

(Ilcmp.)  Fig.  5406  is  the  machine  used  for  spin- 
ning hemp  into  rope-yarns. 

It  consists  of  two  upright  posts  with  a  wheel  between  them, 
the  band  of  which  passes  over  a  number 
of  rollers  or  wheels  a,  turning  on  pivots, 
with  hooked  ends,  journaled  in  the  semi- 
circular frame  b.  By  turning  the  wheel, 
these  hooks  are  caused  to  revolve  rapidly. 
The  spinner  wraps  a  bundle  of  hemp 
around  his  body  sufficient  to  finish  a  yarn,  , 
draws  out  as  many  fibers  as  the  thickness 
of  the  yarn  demands,  and  twists  them,  at- 
taches the  bight  to  one  of  the  hocks,  and 
walks  backward,  gradually  drawing  out 
the  proper  supply  of  fibers  from  the  Vjun- 
dle  with  his  left  hand,  and  allowing  them 
to  pass  through  the  two  middle  fingers  of 
his  right  hand,  so  as  to  regulate  the 
amount  delivered  to  the  wheel,  which  is 
turned  by  an  assistint.  The  thickness  of 
the  yarn  depends  on  the  quantity  of  hemp 
which  passes  through  the  spinner's  hands 
in  a  given  time  and  the  velocity  of  the 
wheel,  which  governs  the  degree  of  twist. 

{Silk.)  The  twisting  of  silk  into  Spinning-Machine. 
a  thread  is  accomplished  by  ma- 
chinery substantially  similar  to  that  employed  for 
cotton,  but  the  thread  of  silk  being  continuous,  the 
drawing  devices,  which  gradually  attenuate  the  sliver 
of  cotton,  are  not  called  for  in  the  silk-.siiinner.  The 
bobbins  of  cleaned  silk  are  mounted  on  a  horizontal 
rail,  and  the  silk 

iilameuts    are  fig.  5407. 

passed   to  other 
bobbins  rotating 
on  vertical  axes 
and       furnished 
with    fi  y  e  r  s , 
through  the  eyes    'j^^ 
of  which  the  tila-     TL 
mentsarepassed.     ■;*  - 
See  Silk  ;  Silk- 
mill,  etc.,  pages 
2179-82. 

The  silk-spin- 
ner is  a  machine 
for  twisting  silk 
threads,  either 
single  or  double. 
An  end  elevation 
is  showTi  in  Fig. 
5407.  There  are 
two  rows  of  bob- 
bins and  spools 
on  each  side,  one 
above  the  other, 
driven     by    two 
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pulleys  and  belts  operating  through  bevel  gearing 
and  spur  wheels,  one  set  of  which  njtates  the  bobbiu- 
spiudles  and  another  the  spools,  a  a  are  the  bob- 
bins on  which  the  silk  to  be  twisteii  is  wound ;  these 
liave  flyers  b  b  whose  rotary  motion  impaits  the 
twist.  Each  thread  passes  through  one  of  a  series 
of  guides  on  guiile-bars  c  c,  to  which  a  limited  trav- 
ersing motion  is  imparted,  so  as  to  wind  it  evenly 
and  uniformly  upon  the  spools  arranged  on  the 
shafts  i^  (/. 

Spin'ning-head.  A  form  of  spinner  in  which 
the  drawing  antl  twisting  mechanism  are  united  in 
one  head.  This  was  the  first  form  of  spinning-ma- 
chine, if  we  e.vcept  the  spinning-wheel.  It  w<is  in- 
vented by  Lewis  Paul,  and  patented  by  him  in  173S. 
His  machine  had  successive  pairs  of  shaving-rolls  for 
elongating  the  roving,  the  speed  of  the  consecutive 
pairs  increasing,  so  that  each  pulled  upon  the  roving 
between  itself  and  the  succeeding  pair,  the  eventual 
extension  depending  upon  the  relative  rates  of  in- 
crease of  speed  of  the  successive  pairs.  He  also  gave 
to  one  or  more  of  the  pairs  of  rollers  a  revolution  at 
right  angles  to  the  plane  of  their  rotation,  .so  as  to 
give  a  twist  to  the  yarn. 

It  is  not  exactly  certain  why  this  invention  wan  un- 
successful ;  it  was  due  primarily  to  coarse  workman- 
ship doubtless,  but  also  to  a  cougenit  il  defect,  possibly. 
Fig.  540S  is  a  view  of  an  apparatus  on  a  similar  princi-  'j^. 
pie,  patented  in  the  United  .States  110  years  afterward.  '. 
A  is  an  elevation,  partly  in  section,  of  the  machine.  -^ 
B  is  an  enlarged  view  of  the  drawing  and  twisting  hejid, 
and  shows  a  pair  of  rollers,    a  is  tile  groove  for  the  band  which 
rotates  the  tube  b  through  which  the  roving  passes,  and  also  the 
wheels  c  e.  which,  besides  their  proper  motion  on  their  spindle, 
have  rotation  on  their  axes  by  contact  of  their  cogs  with  the  in- 
terior worm  of  the  rotating-case  '/. 

Fig.  5409  is  a  machine  on  this  principle,  for  twisting  single 
strands  of  flax,  hemp,  etc.  The  material  lies  loosely  in  a  trough, 
from  which  it  enters  between  the  twisting-rollers.  The  receiv- 
ing spool  is  rotated  by  the  positive  revolution  and  weight  of 
the  toothed  guide-wheels,  the  strand  being  guided  between 
them.    The  bearings  of  this  spool  are  automaticallj  siiifted, 
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that  its  axis  may  incline  a  little,  to  insure  the  better  laving  of 
the  coil ;  the  coil  as  laid  gradually  slides  the  spool  upon  its 
axis,  first  iu  one,  and  then  in  the  opposite  direction.   The  barrel 
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of  the  spool  is  hollow  and  compressible,  to  allow  the  putting  on 
and  off  of  Ihe  heads  and  removing  the  material  when  wound. 

Spiu'niiig-jack.     (fiotton-manu/actarc.)    A  de- 
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vice  for  twisting  and  winding  a  sJircr  as  it  comes  from 
the  drawing-rollers.  It  is  placed  and  rotated  iu  the 
cm,  the  sliver  being  wound  on  a  bobbin  therein. 
Sec  J.\CK-Fr.-VME. 

Spin'ning-jen'ny.     James   Hargreaves'   inven- 
tion 


jenny,  all  the  yarn  and  thread  of  the  cotton,  flax, 
and  woolen  manufactures  were  made  by  hand,  each 
thread  requiring  the  attention  of  one  person.  The 
cotton  was  given  out  from  tlie  card,  and  occupied  the 
time  of  a  multitude  of  women  and  children  in  the 
17ti7.  Up  to  the  time  of  the  invention  of  the  i  towns,  villages,  and  rural  districts  in  the  vicinity  of 
143 
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the  looms.  The  cotton  spun  by  the  wlieel  was  of  so 
soft  a  character  that  it  was  only  tit  for  wt^ft,  all  the 
Knj^lisli-made  cotton  ^ooils,  at  this  time,  having,'  a 
linen  warp.  Tlie  cotton  goods  of  the  East  Indies, 
imported  under  the  name  of  calicoes,  were  all  of  cot- 
ton, both  warp  and  wej'ty  but  tlie  nuichinery  at  hand 
in  lingland  was  yet  insxiHicieut  for  giving  the  re- 
quired hard  twist  to  the  cotton  thread  to  make  it 
suitable  for  warp. 

This  was  accomi)lished  by  Arkwright,  a  little  later, 
in  the  invention  of  the  spinnlmj-frai/ic. 

It  appears  that  HargreJiV(;s  had  longexpi'rienceti  thedlfflculty 
of  getting  a  supply  of  woft-yaru  for  his  loom,  hi;  being  a  weavi-r 
by  trade.  The  idea  of  umking  a  machine  by  which,  under  the 
care  of  one  person,  a  number  of  threads  might  be  spun  at  ouco, 
was  a  favorite  projpct  of  his,  and  his  success  iu  this  particular 
is  what  marks  his  place  in  the  history  of  the  cotton-manufac- 
ture. 

He  at  first  tried  a  number  of  horizontal  spindles  driven  by 
bands  from  the  same  wheel,  the  roviugs  being  held  between  the 
fingers  of  the  left  hand.  The  threads  became  entangled,  and 
the  attempt  was  unsuccessful.  A  traditiou  of  the  fanuly  records 
that  while  he  was  one  day  spinning,  one  or  more  of  his  twelve 
children  upset  the  wheel,  hut  continuing  to  hold  the  roving  in 
his  hand,  he  observed  tliat  it  worked  eijually  well,  and  he  took 
a  new  start  in  his  projected  machine,  placing  eight  vertical  spiu- 
dles  in  a  row,eiudi  having  a  roving  attaciied  to  it  proceeding 
from  a  sepirate  spool  in  another  i>art  of  the  frame. 

The  next  thing  was  to  contrive  an  apparatus  wliich  should 
simulate  the  action  of  as  many  liands  in  managing  the  rovings 
This  he  accomplished  witii  a  Huted  wooden  chu^p,  wliich  opened 
and  shut  like  a  parallel  ruler,  and,  wlien  pi-essed  together,  held 
the  threads  fjist  The  clasp  traveled  on  wheels  on  the  top  of 
the  frame,  and  was  managed  by  the  left  hand,  while  the  right 
hand  turned  the  whwl  wiiereby  the  spindles  were  rotated.  The 
clasp  being  withdrawn  a  short  distance  from  tiie  spindles,  the 
rovings  between  the  two  were  twisted,  and  then  the  clasp  was 
open^  and  retreated  farther.  This  was  repeated  until  the  clasp 
reached  the  rear  of  the  fnune,  wlien  tlie  threads  were  wound  on 
to  the  spindles, aud  the  clasp  was  returned  to  its  recommencing 
position. 

This  may  be  called  the  first  spinning-marhinc.  Its  name 
jenny  was  a  moditied  contraction  of  the  word  engine^  the  term 
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spinning  silk  (see  Fig.  5129),  or  to  a  factory  where 
siunning  is  earrifd  on. 

Spin'ning  Met'al.  A  ]>rocess  of  forming  circu- 
lar aitieles  of  siieet-nu-tal  by  ]»ressure  apj)lied  to 
the  circumfereHee  while  they  are  rotated  in  the 
lathe.  It  is  analogous  to  forming  i»otteiy  on  the 
lathe,  and  depends  for  its  success  on  the  malleability 
of  the  material. 

Fig.  5412  illustrates  the  method  commonly  employed  for  pro- 
ducing a  teapot  from  a  disk  of 
Britannia  metal.  The  wooden 
mold  or  chuck  a  is  turned  to  the 
form  of  the  lower  part  of  the  tea- 
pot, and  the  disk  0  is  pinched 
tight  between  the  fiat  surfaces  of  r'g 
a  and  c  by  the  fixed  center  screw  ""^ 
d  of  the  lathe,  so  that  a  0  and  c 
revolve  with  the  mandrel ;  a  bur- 
nisher e  is  held  against  a  pin  in 
the  lathe-rest  as  a  fulcrum,  and 
applied  near  the  center  of  the 
metal  and  a  wooden  stick  /',  held 
on  the  opposite  side  to  support 
the  edge.  The  metal  is  rapidly 
bent  or  swaged  through  the  suc- 
cessive forms  k  I  m,  so  as  to  fit 
close  ag/iinst  the  curved  face  of 
the  block  and  its  cyliudrical  part. 
The  mold  a  is  thPn  rejilaced  by  ^,  and  a  burnishci* — various 
forms  ui  which,  as  h  i,  are  used  —  is  a]iplied,  being  first  slightly 
greased,  together  with  a  hooked  stick  or  rubber  j,  fir>t  tu  force 
the  nietjil  inward,  as  shown  at  71  o  ^»,  aud  then  to  curl  u]*  the 
boHlow  bead,  which  stiffens  the  mouth  of  the  finislu  il  ves-'el. 

Sometimes  the  molds  are  made  of  the  exact  form  cif  the  insiile 
of  the  work,  but  in  ^eve^al  pieces,  each  smaller  than  tlie  mouHi, 
so  that  when  the  central  block  is  first  removi-d,  the  others  may 
be  successively  taken  out  of  the  finished  vessel,  like  the  parts 
of  a  hat-block  or  of  a  boot-tree. 

Plated  candlesticks,  the  rovers  of  ciipa  and  vesfels,  the  bell- 
mouths  of  musical  instruments,  aud  numerous  other  articles  of 
thin  metal,  which  are  required  in  great  numbers,  are  produced 
j  iu  a  similar  manner. 

I      Spiu'ning-roll'er.     A  wheel  in  the  dra\\ing  por- 
Fig.  5413. 
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g7n  being  u  common  local  expression  for  a  machine.  The  coal- 
hoi-*tinfr  machine  is  there  called  a  ^/n ;  a  pump  nioveU  by  a 
windmill  is  culled  a  i;(;( ;  and  the  famous  machine  for  separating 
the  cotton  fiber  from  the  seeds  is  generally  known  as  a  cotton- 
gin.  The  machine  being  a  ff/ft^  this  mode  of  spinning  was  called 
ginning,  and  the  machine  a  gt/inyj:  hence  />»/(!/, 

Hargreaves  increasetl  the  number  of  spindles  to  80,  and  met 
Tvith  the  usual  fate  of  improvers  during  the  Ijist  century  and 
the  first  quarter  of  the  present  one.  A  mob,  instigated  by 
jealous  rivals,  broke  into  his  house  and  destroyed  his  machine 
He  then  removed  to  Nottingham,  rebuilt  his  machine,  took  out 
a  patent,  and  lived  comfortaidy  on  the  proceeds  of  his  machine, 
though  his  patent  was  infringed  and  he  made  nothing  by  an 
exclusive  right  in  it.  lie  died  in  1778,  le:iving  but  a  small 
estate,  having  failed  entirely  in  obtaining  a  proper  remuneration 
for  a  work  of  such  great  national  importance. 

Spin'niiig-ma-chine'.     See   Spinmnt!  ;   Spin- 

NINC-.IENNY  ;        TllKil.mLi;  ;      J[l.II.K  ;      Dp.AW-HEAD  ; 

BonniN  AND  Fly  Fhame,  etu.,  etc.     See  list  umlei- 

COI'l'dN. 

Spin'ning-mill.   A  name  applied  to  a  machine  for 


Spinning-RoUer, 

tion  of  a  spinning  -  machine.  (See 
Di!Awi>.'(;-fi;ame,  pages  743,  744.)  The 
wheels  are  made  to  run  in  pairs,  and 
formed  the  basis  of  the  mac-liine  lirst 
invented  by  Lewis  Paul  in  1738,  and 
brought  into  successful  operation  by 
1%,  Arkwright  in  1769.  See  Spinning- 
head. 

Spinning-rollers  are  made  of  various 
materials.  The  rollers  themselves  are 
made  of  iron  ;  leather  is  the  material 
principally  used  as  a  covering  ;  rubber, 
vulcanite,  condensed  cotton,  wood,  paper,  and  cork 
have  been  used,  also  coniliinations  of  felt  and  leather, 
rubber,  vulcanite,  or  gutta-percha  and  leather,  felt  or 
Himuel  and  leather,  cork  and  leather,  felt  and  cork, 
as  well  as  compounds  of  which  glue  is  the  principal 
ingredient ;  also  hichromatized  gelatine. 

Spin'ning-'wheel.  A  machine  consisting  of  a 
large  wheel,  baud,  ami  spindle,  and  driven  by  foot 
or  by  hand. 

.  The  wool  is  carded  into  rolls,  which  are  twisted, 
drawn,  and  wound  a  length  at  a  time,  the  wheel  be- 
ing turned  periodically  to  twist  the  yarn.  It  was  the 
lirst  great  improvcnu'nt  ui»in  spinning  by  a  distalf 
and  spindle. 

It  appears  to  hare  been  in  use  fi^r  many  ages  in  Hindustan, 
but  did  not  reach  Europe  before  the  sixteenth  century.  One 
account  states  that  it  was  invented  at  Nuremberg  about  153U: 
the  statement  is  improbable. 
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SPIRAL  SPRING. 


The  accompanying  cut  is  tjiken  from  an  illuminated  manu-  i  and  grooves.  The  teeth  run  arouiid  the  periphery 
Bcript  of  the  fouftwutli  century,  in  tlie  British  Museum  (JI  S.  I  q|-  ^i,^  gear-wheel,  and  meet  in  iiii  an"le  on  a  line 
lleK.  10  b.  I\  .),  and  repre.'ient.-*  a  huiv  spiuniug  at  her  wheel.       I      .,         ^..  -^i  .  .•  .1  1       i 

The  spindle  is  rotated  in  horizouta'l  bearings,  having  a  spool,    inuUvay  from  either  eaj,'e  ot  the  wheel, 
over  which  the  band  from  the  larger  wheel  passes.    A  roving,  i       Spi'rals,  In'strU-ment  for  Dra'W'ing.    {Draft- 
ing.)    An  instrnnient  for  drawing  scrolls  or  spirals. 


Fig.  5114. 


either  on  paper,  in  the  ordinary  course  of  mechani- 
cal or  architectural  drawing,  or  to  lay  out  scrolls  for 
hand-rails  of  winding  stairs,  etc. 

Instruments  for  drawing  Spirals  and  ScroUs. 

No.    97,571.     Truesdell Dec,     7, 1.S69. 

No.    99,So3.     Crandell Feb.    15,1870. 

No.  138,053.    Stebbins AprU  22, 1873. 

Instruments  for  laying  out  Stair  Curves. 


5,.380. 
18,110. 
24,703. 
60,796. 
75,423. 
'"  707. 


Wooster Dec.     4, 1847. 

Stewart i?ept.    1,  1867. 

Shaeffer July  12,  1859. 

Clow JulV  16, 1867. 

Hoover Mar.  10,  1S68. 

Schollar Dec.     7, 1869. 


Spinning-  Wheel. 

being  attached  to  the  end  of  the  spindle,  is  twi-ted  as  the  latter 
revolves,  the  roving  being  allo.ved  to  slip  between  the  finger 
and  thumb  of  the  spinster,  who  also  extends  the  roving  by  rc- 
tra*-ting  the  hand,  or  by  retiring  from  the  wheel,  which  con- 
tinues its  motion  by  the  impetus  acquired-  The  required  length 
and  hardness  of  twist  being  ob- 
Fig.  5415.  tained  by  this  combined  drawing 

and  twisting  operation,  the  yarn 
is  disengaged  from  the  point  of  the 
spindle  and  wound  intoa  cop,  the 
end  of  the  yarn  being  attached  to 
the  end  of  the  spindle,  so  a.s  to 
project  and  allow  another  roving 
to  be  connected  thereto. 

Fig  5il5  is  an  improved  form  of 
the  old-fiushioned  hand-spinning 
wheel.  It  is  set  in  motion  by  a 
treadle,  which  turns  the  large  wheel, 
around  which  are  bands  passing 
over  two  pulleys  near  the  ends  of 
two  horizontal  spindles,  which  also 
carry  flyers.  The  roll  of  fiber  is 
placed  on  an  upright  pin,  and  the 
spinster,  drawing  out  two  thin 
slivers,  attaches  them  to  the  two 
spindles,  passes  them  between  two 
ot  the  teeth  on  each  spindle,  and 
imparts  a  rotjiry  motion  to  the 
wheel,  at  the  same  time  dmwing 
out  the  slivers,  which  are  thus  elon- 
gated and  twisted  by  the  flyers  to 
a  degree  proportionate  to  the  ve- 
locity of  the  rotation-  When  the 
drawn-out  sliver  has  been  twisted 
sufliciently,  the  yarn  is  removed 
from  between  the  teeth  of  the  fly. 
ers  and  wound  upon  the  spindles 
bv  reversing  their  motion,  two 
other  slivers  are  drawn  out,  and  the  operation  proceeded  with 
as  before,  and  so,  forming  two  continuous  threads,  until  all 
the  fiber  in  the  roll  is  ex- 


Spinning-  Wheel. 


Fig.  5416. 


Spiral  Gearing. 


liausted. 

Spi'ra.  {Arcliili'c- 
turr.)  T]ie  h.-use  of  a 
column.  This  mem- 
ber did  not  e.\ist  in 
the  Doric  order  of 
architectuie,  hut  is 
always  jiresent  in  the 
Ionic  and  Porinthian. 

Spi'ral  Bit.  A 
wood-boring  tool 
adapted  to  be  used 
in  a  brace.  It  is  made 
of  a  twisted  bar  of 
metal,  and  lias  a  hol- 
low axis.  See  Bit, 
»n,  .<•■.  V,  Fig.  lifl.-). 

Spi'ral  Gear'ing. 
A  gear-wlieel  liaving 
niesliiiig    spiral    ribs 


Spi'ral  Pump.    A  form  of  the  Archimedean 

screw  water-elevator,  consisting  of  a  pipe  coiled 

spirally  round  an  inclined  a.xis.    It  is  said  to  have 

been  invented  about  1750  by  Andrew  Wiiz,  a  pewterer 

of  Zurich,  and  was  emiiloyed  in  Florence  with  some 

improvements  by  Bernoulli,  in  1779.     See  SciiEW. 

Spi'ral-rib  Bit.  A  wood-boring  tool  adapted  to 
be  used  in  a  brace.  It  has  a  spiral  flange  twisted 
around  a  eylindrii-al  shaft.     See  Bit,  0,  Fig.  695. 

Spi'ral  Screvsr.     A  screw  formed  u]ion  a  conical 

or  conoidal  core.     In  the  example,  it  serves  as  a 

driving-screw  to  force  clay 

Fig.  5417.  fioni   the  hopper  into  the 

molds  beneath. 


Fig.  5418. 


Brick-Hachine. 


Double  Helical  Spring. 


Spi'ral  Spring.  A  coil  whose  ronnds  have  the 
same  diameter,  and  which  is  generally  utilized  by 
compression  or  extension  in  the  line  of  its  axis.  The 
balance-spring  of  a  chronometer  lience  is  spiral,  and 
is  utilized  by  an  expanding  and  contracting  action  in 
a  plane  at  right  angles  to  the  axis.      See  Fig.  632. 

A  helical  spring  has  coils  of  decreasing  diameter 
as  they  approach  the  center,  like  tlie  mainspring  of 
a  watch.  (See  Mhvement,  Fig.  3246.)  The  spiral 
spring  is  used  in  Salter's  bjUance  and  in  dynrimoine- 
tcrs ;  also  in  bedstc-ad-springs,  as  in  Fig.  623,  page 
261. 

Fig.  5418  shows  a  double  helical  bedstead-spring,' 
the  coils  increasing  upwanl  and  ilownward  from  the 
IX)int  of  smallest  diameter  at  tlie  niid-hight. 

Fig.  5419  shows  .some  ap]ilioaMons  of  the  spiral 
form  to  car-springs.  A  number  more  are  shown  at 
Fig.  1143,  page  483. 

a  h  are  respectively  a  vertical  section  and  a  hori- 
zontal section  of  Godley's  car-spring.  Thi'  case  is 
o]wn  at  top  and  bottom,  and  has  a  cential  fixed  dia- 
phragm, against  which  the  concentric  spirals  abut. 

c  is  Godley's  spring,  with  an  open  end  and  a  slid- 
ing partition. 
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SPIRIT-LAMP. 


Fig.  5419. 


/,  a  spring  having  an  inner  edge  of  greater  vertical 
thickness. 

g,  a  silling  made  of  metallic  strands  or  .strijjs, 
twisted  or  braided  and  then  coiled. 

Ill  Fig.  54'20,  a  bed  c/are  springs  of  the  Culmer 
Spring  (,'ompaiiy. 

f/  It,  Nichols,  Pickering,  &  Co.,  spiral  spring. 

•/,  the  Vosc:  spring. 

Spi'ral-spring  Coup'ling.  A  cou]iling  for  a 
piiir  of  slial'ts  iiieeting  at  an  angle.  Tlie  ends  of  the 
spiral  coiiiiect  to  the  respective  shafts  and  make  a 
bent  eoujiliiig.      Si-e  Fig.  'iOiL 

Spi'ral-vane  Steam-en'gine.  A  form  of  ro- 
tary steam-engine  in  which  tlie  steam  acts  against  a 
screw  whieli  winds  around  a  cylindrical  core. 

The  example  shows  two  such  screw-cylinders,  having  each  a 
right  and  left  hand  screw,  so  arranged  that  the  threads  meet  in 
the  eent<'r,  at  which  point  the  steam  is  admitted,  and  from  which 
point  it  passes  to  cither  end  of  the  cylinder,  where  it  exhausts 


Fig.  5421. 


^ 


Spiral  Car-Spritigs. 


d  is  another  of  Godley's  springs, 
^^^_        having  tlat  surfaces  at  the  portions 
^^^»^  liable  to  come  together,  and  webs 
'"■  '  ':,0  of  lesser  tliickness  beyond  the  con- 
' ,         tacting  surfaces. 

/^       e  is  Allen's  conical  spring  with 
spiral  coils  of  upwardly  decreasing 

)  diameter. 

— — -^ca 


Fig.  5420. 


CoT-Springi. 


Spiral-  Vane  SUam-Engine. 

into  the  other  cylinder,  in  which  it  returns  to  the  center,  where 
an  aperture  is  provided  for  its  escape  to  the  atmosphere  The 
screws  are  geared,  and  upon  the  shaft  of  one  a  pulley  is  placed 
for  the  purpose  of  transmitting  power  to  any  machinery  to  be 
driven. 

Spi'ral  'Wheel.    The  spiral  thread  of  the  disk 
drives   the   spur-gear,   moving  it 
the  distance  of  one  tooth  at  every         Fig  5422. 
revolution. 

Spiral  dears  are  those  in  which 
the  teeth  form  an  angle  to  the  sur- 
face, .so  that  the  teeth  slip  insen- 1 
sibly   into   engagement,   avoiding  \ 
jar.     Each  tooth  is  a  small  section 
of  a  .screw.     See  also  Fig.  5416. 

Spire.     1.  {Archikcturc.)     A 
structure  of  pyramidal  or  conical        Spiral  Il'/ieci. 
form  surmounting  a  church  or  ca- 
thedral.    For  bights  of  spires,  see  Tower. 

2.  (Mining.)  The  tube  carrying  the  train  to  the 
charge  in  the  blast-hole.  Also  called  the  rued  or 
rvsh,  as  the  spires  of  grass  or  rushes  are  used  for  the 
]iui'jiose. 

Spir'it-col'ors.  A  style  of  calico-printing  pro- 
duced by  a  mixture  of  dye-extracts  and  solution  of 
tin,  conimonly  called  spiril  by  dyers.  The  colors 
are  brilliant  but  fugitive. 

Spir'it-lamp.  \  lamp  burning  alcohol.  Used 
for  iiiaiiy  piir]iiis(is  in  the  arts  where  lieat  rather  than 
light  is  required. 

Tlie  hlast  spirit-lamp  {A,  Fig.  ^A2Z)  consists  of  a  vessel  n  for 
containing  a  mixture  of  alcohol  and  turpentine,  and  a  cylinder 
b  containing  an  arpind  wick  snjiplied  with  the  mixture  through 
the  pipe  c.  and  snhjected  to  a  blast  of  air  from  a  pipe  fl,  which 
comes  up  through  the  table  e.  The  hla.st-pipe  can  be  fixed  at 
different  bights,  and  is  supplied  with  jets  of  different  sizes,  to 
Ruit  the  regulated  supply  of  spirit  aod  the  bight  of  the  exposed 
portion  of  the  wick. 
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The  Russian  spirit-lamp  (B  C)  consists  of  an  exterior  cylin- 
der a,  coutaiuiug  a  shorter  interior  annular  cylinder  />,  having 
tt  bottom  c,  through  which  p;i.sses  the  pipe  //,  which  constitutes 
the  onlv  communication  between  the  interiors  ol"  the  two  cylin- 
ders. The  outer  end  of  this  pipe  terminates  in  a  tine  orifice. 
The  cup  e  is  then  tilled  with  alcohol  or  pyroxilic  spirit,  which 


Kg.  5423 


Spirit-Lamps. 

is  poured  into  the  chamber  b  through  the  nozzle  /",  afterward 
stopped  with  a  cork-  .\u  equal  amount  is  then  poured  into  the 
outer  cylinder  a  and  ignited  ;  this  soon  causes  the  spirit  in  the 
chamber  to  boil,  the  vapor  is  forced  through  the  tube  (/,  and, 
being  set  on  fire  by  the  flame,  produces  a  continuous  column  of 
buruiiig  vapor  6  inches  high,  which  will  last  from  12  to  16 
minutes.  The  cup  e  also  serves  as  acover  to  the  lamp,  and  is 
used  .IS  an  extinguisher. 

Spir'it-lev'el.  A  level  consisting  of  a  glass  tube 
nearly  tilled  with  alcohol,  prel'eralily  colored.  The 
remaining  space  in  the  tube  is  a  bubble  of  air,  and 
this  occupies  a  position  exactly  in  the  middle  of  the 
tube  when  the  latter  is  perfectly  horizontal.     The 


mash,  so  as,  in  connection  with  the  known  caj)acity 
of  the  vessel  and  correction  for  temperature,  to  as- 
certain the  amount  of  spirits  produced.     See  Hy- 

DKU.METEK  ;    AlXUHOLMETEU. 

The  term  spirit-meter  is  more  properly  applied  to 
a  measuring  device  ;  and,  for  internal  revenue  pur- 
poses, the  hiyh  or  low  vjtues  or  spirits  are  occasion- 
ally tested  by  the  hydrometer,  to  find  the  specific 
gravity,  the  iiuantity  of  the  spirit  at  proof  being  de- 
duced from  tlie  two  factois. 

Spirit-meters  are  of  several  kinds  :  — 

1.  Therotatiugdruniortym]anuui  of  known  capac- 
ity, usually  divided  into  chamber's,  like  a  gas-meter. 

2.  The  piston  vibrating  in  a  cylinder  of  known 
capacity,  and  registering  its  pulsations. 

3.  Various  applications  of  the  device  known  as 
the  rotiiry  pump. 

4.  Vessels  of  known  capacity,  alternately  filled 
and  discharged ;  usually  suspended  from  a  beam 
whose  oscillations  as  the  lighter  one  rises  and  the 
heavier  descends  are  made  to  actuate  an  inde.\  mech- 
anism.    See  also  Ligrin-METEK  ;  Watkk-meteu. 

(1.)  In  Augenstein's  meter  (Fig.  6126),  the  spirit  passes  from 

Fig.  5426l 


g. 


tube  is  mounted  on  a  wooden  bar,  which  is  laid  on  a 
beam  or  other  object  to  be  tested  ;  or  it  is 
Fig.  5425.  mouuteil  on  a  telescope  or  theodolite,   and 
^       forms  the  means  of  bringing  the  said  instru- 
ments to  a  level  position.     See  Level. 

Nearly  in  its  present  form  it  is  supposed  to 
have  been  invented  by  Dr.  Hooke,  some  time 
in  the  latter  part  of  the  seventeenth  century. 
Another  tube  is  placed  in  a  mortise  trans- 
versely of  the  bar,  to  enable  the  instrument 
to  be  used  as  a  phcmb. 

Fig.  5424  is  a  level  which  may  also  be  used 
a.s  an  inclinometer,  the  reailing  being  in  de- 
grees or  linear  measurements.  The  ring  is 
adjusted  for  plumbing  vertical  surfaces,  or 
leveling  surfaces,  by  the  movable  ring  and 
its  set-screw.  Inclination  from  these  posi- 
tions is  indicated  by  a  circular  scale  and 
index. 

Spir'it-lev'el  Qnad'rant.     An  instru- 
'  ment  furnished  with  a  spirit-level  and  used 
for  taking  altitudes. 

Spir'it-me'ter.  An  instrument  for  meas- 
uring the  amount  of  spirits  passing  through 
a  pipe  or  from  a  still.  The  ordinary  alcohol- 
mc/cr  is  but  an  adaptation  of  the  hydrome- 
ter, having  a  special  scale  in  combination 
Alcohol-  ^^'tli  *  system  of  tables  to  be  used  by  the  in- 
mcier.   spector  to  test  the  gravity  of  the  wort  and 


Augenstein^s  Spirit-Meter. 


the  worm  of  the  still  through  the  pipe  A  into  the  chamber  B, 
and  fiUs  the  upright  cylinder  C,  whence  it  overflows  into  a  sec- 
ond upriirht  cylinder  containing  a  straining  diaphragm  b.  It 
thence  flows  through  the  pii>e  r,  and  is  discharged  into  the  hol- 
low axis  of  the  revolving  cvlinder  E,  whence  it  e.«ca  pes  into  that 
one  of  its  compartments  G  G  G  which  is  at  the  time  in  com- 
munication with  the  pipe  c.  As  these  become  filled,  they  descend 
bv  gravity  and  discharge  their  contents  through  the  peripheral 
openings  s ,?  s  into  the  reservoir  H.  whence  the  liquor  is  con- 
ducted off  by  a  pilieQ.  On  the  exterior  of  the  cylinder  Fare  a 
series  of  brushes,  or  dippers,  which  take  up  a  small  quantity  of 
the  spirit  from  the  chamber  K  and  convey  it  to  a  cup.  from 
whence  it  is  conducted  by  the  pipe  ;>  to  a  reservoir  /.  At  suit- 
able intervals  the  liquor  in  this  reservoir  is  tested,  serving  as  a 
sample  of  aU  that  has  passed  through  the  meter.    Each  of  the 
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coinpartmenta  G  measures  a  ^iven  uaiform  amount,  and  the 
flow  nf  spirit  into  one  or  the  other  of  them  is  contiuuous.  Suit- 
able clock-woi-k  mefhayisiii  is  provuleil  for  registering  the 
amount  which  passes  through  the  apjHvratus. 

(2.)  Weaver's  meter  (Fig.  5427)  hsis  a  piston  B,  which  is 
caused  to  oscillate  in  the  cylimler  A,  to  each  end  of  which  the 
liiiuid  tn  he  measured  is  alternately  admitti-d  through  ports  A'  /, 
opeued  and  closed  by  a  circular  valve  provided  with  an  iirmf, 

Fig.  5427. 


Wf-aver's  ^pirit-3Ieter. 

which  is  moved  toandfroby  springs  i-X:',  one  of  which  is  brought 
into  action  Jis  the  other  is  released  at  the  end  of  each  stroke- 

The  valve  is  circular,  and  oscillates  in  a  horizontal  plane  to 
change  the  relation  of  its  port*  with  the  inlet  and  outlet  ports. 
As  the  piston  moves  toward  the  left,  the  spring  in  the  right-hand 
end  of  the  tube  is  compressed  in  consequence  of  the  resistance 
oppn.-^c'l  thereto  by  the  arm  projecting  from  the  valve  stem,  but 
when  the  piston  h:us  nearly  completed  its  stroke,  said  arm  is 
freed  and  actuated  by  the  compres.sed  spring  so  as  to  suddenly 
reverse  the  valve.  The  springs  being  duplicated,  the  operation 
is  the  same  under  the  opposite  movement  of  the  piston. 

(3  )  The  rotary-i>ump  principle  is  sufficiently  illustrated'iu 
Figs.  44il5,  446t5*  See  also  the  devices  under  JIotart  Steam- 
EWGINE,  Plate  IJIl.  page  1991. 

(4.)  Tice's  meter  is  shown  in  Fig.  5428.  The  spirit  coming 
from  the  still  through  the  pipe  A  is  received  in  an  exterior 
chamber  containing  a  thermometer  Band  an  upright  cylinder 

Fig.  5428. 


in  this  position  the  elevated  arm  of  the  rock-shaft  lis  engaged 
by  one  of  the  swinging  latches  J  J,  which  prevents  the  can  from 
descending  until  enough  litiuor  has  accumulated  above  the 
diaphragm  /  to  raise  the  float  K,  causing  a  bent  pivoted  arm  i, 
to  which  it  is  connected,  to  act  agiiinst  the  latch  J  and  relejise 
the  shaft  /,  permitting  the  eau  to  des<-end-  The  valve  /  then 
closes  by  the  action  of  the  spring  A  on  its  stem,  while  the  valve 
g,  provided  with  a  similar  spring,  opens,  and  the  liquor  fluws 
into  the  trough  /V,and  is  conducted  away  by  a  pipe  r/.  This 
operation  alternately  takes  place  with  each  can,  the  number  of 
times  each  Ls  filled  and  emptied  being  automatically  recorded 
by  suitable  registering  mechanism  opemted  through  the  medium 
of  the  levers  O  O'  P  P'.  The  amount  measured  each  time  is 
that  contained  in  the  lower  comjjartment  only. 

Devices  are  attached  to  the  meter  to  indicate  if  any  attempt 
has  been  made  tn  t.iniper  with  the  meter  or  pass  liquor  through 
it  without  biiiiu'  piii|nrly  measured  in  the  cans. 

In  another  f"rm  nf  this  meter,  siphons  are  employed  to  dis- 
charge the  cans,  which  may  be  connected  to  a  weigh-beam  in 
order  that  the  strength  of  the  spirit  may  be  ascertained  directly 
from  its  weight. 

Payne's  meter  (Fig.  5429)  consists  of  a  frame  containing  the 
tanks  C  C,  which  are  placed  on  a  vibrating  yoke.  Thcdistilled 
spirit  passes  first  into  one  of  the  tanks,  and  when  it  has  filled 
the  tank  causes  it  to  overbalance  the  empty  one,  which  is  in 
turn  filled,  the  first  one  being  emptied  automatically  at  the 

Fig.  5429. 


Tice^s  Spirit-Meter. 


Payne''s  Sptrtioinetn. 

same  time  by  a  valve  beneath.  The  tanks  are  th\is  filled  and 
emptied  alternately  ;  the  number  of  times  each  is  filled  and 
emptied  being  recorded  upon  dials  by  means  of  suitable 
mechanism.  As  the  spirit  passes  through  the  tunnel  into 
the  tank,  a  small  quantity  is  retained  in  the  sampling  de- 
vice, and  caused  to  flow  into  the  receivers.  The  sampling 
device  consists  of  a  tube,  provided  with  valves,  supported  by 
a  suitable  mechanism,  the  valves  being  so  arranged  that 
at  each  oscillation  of  tlie  tjinks  they  will  allow  the  sample 
contained  in  the  tube  to  pass  into  the  chamber,  and  from 
thence  into  the  receiver. 

Spir'ket.  (Shiphuildhift.)  A  space  fore  niid 
aft  bt'twi'on  floor-tinilicrs  or  futtocks  of  a  ship's 
frame.     Distance  bet\veen  rimffs. 

Spir'ket-ing,     {Shiphuiklmg.)     a.    The 
strake    of     inside 
plankiiifi  hetween  the  Fig-  5430. 

■water- ways,      which 


rest  upon  the  deck-   iZZ 
C.  in  which  is  placed  a  hydrometer  D.     The  thermometer  and  '  beams  and  the  ])ort-siUs.     ^ 


hydrometer  niav  both  be  si 'If- registering,  and  leave  a  continuous 
record  on  an  endless  band  of  paper. 

From  the  chamber  the  liqimr  flows  through  the  pipe  Finto 
the  tilting  hopper  G  on  a  rock-shaft  /,  by  which  it  is  directed 
into  the  weighing  cans  e  f'  alternately.  These  are  ench  divided 
into  an  upper  and  a  lower  compartment  by  light  diaphnigms  rr', 
having  valves  ff,  which  admit  the  liquor  from  the  upper  into  I 


ll^^l    \\^A 


the  lower  compartment  when  the  can  is  raised,  as  at/.    While  i  the  capacity  of  the  chest. 


b.  Thp  stiakc  hetween 
the  upper  deck  anrl  tlie 
p'nnk-shcar.  The  quick- 
irnrl'. 

Spi-rom'e-ter.     An  instrument  for   measuring 


Sptrketing,  etc. 


SPIT. 
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SPLICE. 


Browns  Spirometer. 


Tile  breath-holder  is 
an  inverted  chamber 
submerged  in  a  water- 
bath.  The  breath  is 
conducted  bj'  a  flexible 
pipe  and  internal  tube, 
so  as  to  collect  in  the 
cliarnber,  which  rises  in 
the  water.  An  index  is 
attached  to  the  chamber, 
and  is  graduated  ou  its 
lace,  so  as  to  indicate 
against  the  edge  of  the 
index-case  the  cubic 
inches  of  air  expired.  A 
chest-measurer. 

The  extreme  hight  of  a  coliima  of  water  which  can  be  sup- 
ported by  tbc  muscular  act  of  e-xpiration,  transmittal  by  ttio 
lips,  is  abovlt  si.x  fc-et.  With  the  majority  of  wind-instruments, 
the  pressure  required  fol  the  high  notes  is  consiJertibly  greater 
than  that  required  for  the  low  notes,  each  instrument  liaviuj;  .a 
pressure  ratio  of  its  own.  The  clarinet  is  an  e.xception  to  tue  rule. 

Spit.  1.  An  iron  rod,  on  which  meat  is  impaled 
for  cooking. 

Fig.  0132  is  a  representation  from  the  Bayeux 
t.apestry  of  a  Norman  dinner-table.  The  pieces  of 
meat  were  handed  to  the  guests  on  skewers,  and 
fowls  upon  the  spits  on  which  they  were  roasted. 


,,t\      Fig.  &i32. 


to  protect  the  machinerj-  from  wet  and  dirt  projected 
by  the  wheels  when  running. 

2.  (J'c/iicle.)  a.  A  guard  over  a  wheel,  to  keep 
dirt  from  reaching  the  occupants  of  the  carriage. 

b.  A  guard  near  the  door,  to  keep  the  dre.ss  from 
rubbing  against  the  wheel  in  entering  or  aligliting. 

Splay.  {Architecture.)  The  inward  or  outward 
expan.sion  of  an  opening  ;  the  difference  lietween 
its  greatest  and  least  cross-sections.  Instances  are 
found  in  the  slanting  or  beveled  expansion  (jroin,  in 
Gothic  and  Domestic  architecture,  to  doors  and  win- 
dows. 

The  splayed  sides  of  the  chimney -jambs  are  called 
covintjs. 

The  term  fluing  is  applied  to  the  slanting  jambs 
of  a  Gothic  window. 

Splay'er.     (Tilc-mnl-lnrj.)     A  segment  of  a  cyl- 
inder on  which  a  molded  tile  is  pressed  to  give  it  a 
j  curved  shape,  for  a  pantile,  ridge  or  hip  tile,  gutter 
or  drain  tile. 

I  Splice.  1.  (Naulical.)  The  joint  by  which  two 
ropes  are  united  so  as  to  make  one  co?itiiiuous  length, 
or  the  two  ends  of  a  single  rope  are  united,  to  form 
a  gromniet  or  eye. 

In  the  short  splice,  used  for  popes  which  are  not  to  be  rove 
through  blocks,  the  strands  are  unlaid  for  a  convenient  length, 
and  each  passed  over  one  and  under  another  of  its  correspood- 

Fig.5434. 


Gorman  Waiters  servtlt^  at  Taide  (Bayeux  Tapestry). 

One  guest  is  drinking  from  a  horn,  another  is  raising 
a  tankard  ;  wooden  plattere  and  a  box  of  salt  are 
probably  intended  by  the  other  table  furnishing. 

2.  (IF'earing.)  A  horizontal  pin  in  the  chamber 
of  a  wearer's  shuttle,  for  receiving  the  spool  or  piru. 

Spit-box.     A  spittoon.     A  cu.y>adorc. 

Spit-stick'er.  (Engraving. )  A  graver  or  sculper, 
witli  convex  faces. 

Spit-toon'.  A  bo.x  or  crock  for  saliva.  Spittoons 
for  railway-cars  are  arrangeil  with  covers  and  auto- 
matic discharge.     Fig.  5433  has  a  valve  at  the  bot- 


Raitway-Car  Sptttoon. 

torn,  which  is  closed  when  the  lid  is  lifted,  prevent- 
ing the  draft  of  air  thiou.sli  the  opt-ning.  When  tlie 
lid  is  closed,  the  valve  o})ens  and  discharges  the  con- 
tents. 

Splash-board,  {^chicle.)  The  leathern  or 
wonden  lioaril  in  front  of  the  driver.     A  clash. 

Splash'ers.  1.  (Locomotive.)  Guard  -  plates 
placeil  over  the  wheels  of  locomotives  to  prevent 
any  person  coming  in  contact  with  them,  and  also 


ing  strands  on  the  opposite  rope  for  a  sufficient  distance,  aa 
shown  at  a  &  c.  Fig  54^.  The  ends  are  then  drawn  taut,  usu- 
ally trimmed  off  close,  and  frequently  the  splice  is  covered  by 
serving. 

The  ti»i§  splice  d  e  for  ropes  which  are  to  pass  through  blocks 
is  formed  by  unlaying 


Fig.  5435. 


the  strands  fora  longer 
distenceand  layingtwo 
belonging  to  each  rope 
in  the  scores  formed  by 
unlaying  the  opposite 
strands  of  the  other. 
The  third  strands  are 
split  and  united  after 
the  manner  of  the 
short  splice,  while  the 
ends  of  the  two  others 
are  united  by  splitting 
and  interlacing  in  the 
same  manner  This 
distributes  the  joining 
over  a  considerable 
length,  rendering  the 
enlargement  scarcely 
perceptible, 
y,  r/ne-splice. 

g^  puddin^-spliix. 

h,  long  splice 

The  long-roUiitg  splice  is  used  for  lead-lines,  fishing-lines,  etc. 

The  cut  or  eant  splice  [k  n,  Fig.  543tt)  is  made  by  cutting  a 
piece  from  .a  rope  and  laying  open  the  ends  of  the  strands.  The 
strands  of  the  piece  to  %vhich  it  is  to  be  attached  are  laid  open 
with  the  marlinspike,  and  the  ends  of  the  cut-off  piece  are  passed 
}o  between  the  strands  of  the  first. 

The  ft/p-splice  /  m  is  made  in  a  precisely  similar  way,  the  end 
of  the  rope  bejng  worked  into  the  standing  part. 

A  </rai<jinff-spiice  —  principally  used  for  cables  —  is  made  by 
utiiaying  several  fathoms  of  the  two  ropes  to  be  joined,  making 

Fig.  5436. 


Spticts. 


Splices, 
i,  short  splice. 


SPLICED  EYE. 
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SPLINT. 


a  sliort  splice,  taperinp;  the  ends  of  the  stramia  and  laying  them 
along  in  the  spiict's  between  the  strands  of  the  other  cable, 
where  tliey  are  secured  by  seizings.  So  called,  because  it  is 
readily  taken  apart 

A  tapered  splice  is  formed  by  pradually  tapering  the  strands 
of  each  rope  after  making  a  short  splice  and  passing  them  in 
between  tlio  strands  of  the  other,  again  tapering  and  passing 
through,  and  so  on  until  the  unlaid  strands  are  expended. 

2.  {Machiiierij. )  To  unite  adjacent  pieces  by  means 
of  overlajuniig  or  scarfing'  the  parts  together,  secured 
by  bolts  or  tish-plates.     See  Fishing. 

3.  {CarpaUn/.)  A  scarf -joint  by  wliich  timbers 
are  united.      See  ScARF. 

Spliced  Eye.  {Nautical.)  The  rope  is  bent 
around  a  thiuible,  and  the  end  spliced  into  the 
standin,!;  p;irt. 

Splice-piece.  {Railwny.)  A  fish-plate  or  break- 
joint  piece  at  the  junction  of  two  rails.  See  Fig. 
2001. 

Splic'ing-fid.  {Naulimh)  A  tapered  wooden 
pin  or  inarlins])ike,  used  in  opening  the  strands  of  a 
rope  in  splicing.  It  is  sometimes  driven  by  a  mallet 
called  a  coin  III" tuh-r. 

Splic'iiig-ham'mer.     A  hammer  having  a  face 

at  one  end  and  a  point  at  the  other,  used  in  splicing. 

Splic'ing-shack'le.    {NuidkuL)    A  device  for 

enabling  a  hempen  cable  to 

be   bent   to    a   chain-cable. 

The  shackle  at  the  end  of 

the  latter  has  a  thimble  like 

a    dead-e3^e,    around    which 

Splicing- Shackle,  the  hempen  Cable  is  passed, 

and  the  end  spliced  to  the 

standing  part. 

Spline. 


Fig.  5437. 


Fig.  5438. 


Spline. 


(A/achitiery.)  A  rectangular  key  fitting 
into  a  seat  on  a  shaft  and  occupying  a 
groove  in  the  hub  of  a  wheel,  which  slips 
thereon  longituilinall}',  but  rotates  there- 
with.     Ajht/hrr. 

Splin'ing-ma-chine'.    {Mdal-work- 
iiiij.)      One   for   cutting    key-seats    and 
grooves.    See  Slotting-machine  ;  Key- 
seat  ClTTTEIl. 

Splint.  1.  {Surgical.)  A  flexible  and  resisting 
lamina  of  wood,  metal,  bark,  leather,  or  pasteboard, 
to  keep  the  parts  of  fractures  in  appiisition  and  pre- 
vent displacement.  They  are  usually  padded,  and 
fixed  by  roller-s  or  tapes. 

Splints  for  fractured  limbs  are  shown  in  Plates  XVTTI.,  XXII., 
XXVI  ,  XXIX.  ,  extt-nsion  and  counter-extension  apparatus  in 
Plates  XXII.,  XXV.,  of  "  Magazyn  oste  Wapeu  Iluys  der  Chi- 
rurgyns  door  .lohanncs  Scultetus,"  Doordrecht,  1658. 

Fig.  5439  shows  an  apparatus  for  the  reduction  and  retention 


Fig.  5439. 


of  fractures.  The  extension  of  the  wounded  leg  is  by  means  of 
bandaging  tapes  and  a  spring-balance.  The  counter-extension 
is  by  a  roil  attached  to  a  cross-bar  and  connected  to  a  splint  on 
the  tliigli  of  the  sound  limb. 

In  Fig.  5440,  A  illustrates  Hodgen's suspending apparatUB,  used 
in  treating  fractures 

of  the  leg  and  thigh.  Fig.  5440. 

The  sphnt  is  a  frame 
of  stout  wire,  and  is 
supported  at  a  point 
nearly  over  the  seat 
of  the  fracture,  and  a 
littleabove  the  middle 
of  the  leg,  which  i« 
raised  and  lield  at  the 
required  hight  by 
means  of  the  tackle. 

B,  Listen's  splint; 
particularly  adapted 
for  treatment  of  frac- 
tures of  the  condyles 
of  the  femur  and  of 
the  upper  part  of  this 
bone.  It  is  applied 
to  the  limb  by  attar^h- 
ing  the  foot  to  the 
foot-board  and  the 
limb  to  the  splint  by 
a  roller  bandage.  The 
angle  of  tiexion  is 
regulated  by  the 
screw. 

Fig.  5441  re  pre- 
sents, as  applied,  Dr. 
Lente's  nioditication 
of  the  New  York  IIos- 
pit.il  apparatus,  for 
treatment  of  fractures 
of  the  tliigh.     This  i; 


Splints. 


based  upon  the  splint  originally  invented 
by  Desault,  and  subsequently  modified  by  Drs.  Physic  and 
Huck.  The  outer  splint  is  made  in  two  pieces,  one  of  which 
slides  upon  the  other,  so  as  to  be  adjustable  to  the  length  of 
the  limb,  is  retained  when  adjusted  by  a  set-screw,  and  is  pro- 
vided with  a  cushion  applied  to  the  outer  side  of  the  leg.  It 
has  a  steel  brace  pa.^sing  half-way  over  the  abdomen,  and  con- 
nected to  a  belt  surrounding  the  pelvic  region,  and  also  a 
perineal  band  connected  to  an  adjustable  plate  sliding  on  the 
lirare  before  mentioned.  Cushioned  splints  placed  beneath  the 
upper  pnrt  of  the  thigh  and  on  the  inside  of  the  leg  are  also 
employed.    A  broad  strip  of  adhesive  plaster  is  applied  on  each 


Fig.  5441, 


Latta^s  Splint. 


New  York  Hospital  Splint/or  Fracture  of  the  Thigh. 

side  of  the  leg,  from  a  little  below  the  knee,  the  free  ends  ex- 
tending to  below  the  sole  of  the  foot,  and  are  secured  to  a  thiu 
block  of  wood,  liaving  holes  at  each  side  for  receiving  a  cord,  to 
which  the  hook  or  ring  at  the  end  of  the  screw  is  attnched. 
The  perineal  band  is  adjusted  so  as  to  grasp  the  tuberosity  of 
the  ischium,  which  serves  as  the  point  of  resistance :  and  when 
the  sjjlints  have  been  properly  atijusted  to  the  leg,  and  secured 
together  by  bandngep,  the  fractured  limb  is  extended  as  far  a^ 
the  patient  can  convtnicntlv  bear,  by  means  of  the  screws,  after 
which  the  bands,  biiiiL'^  i-I;i.«tic,  continue  the  extension,  gradu- 
ally overcoming  thr  i-cNi.'tanee  of  the  conti'acted  muscles,  and 
complete  the  exfen.-inn.  The  hook  of  the  screw  is  also  con- 
nected to  a  spiral  spring. 

A  removable  fuot-piece  attached  by  a  slide  and  thumb-screw 
to  a  mortise  in  the  external  splint  is  also  provided  in  order  to 
prevent  the  usual  tendency  to  eversion  of  the  foot,  and  also  by 
projecting  a  little  beyond  the  toes  to  take  off  the  pressure  of  the 
bedclothes. 

2.  A  thin  strip  of  wood  prepared  for  use  in  manu- 
faetures,  as  for  making  ba.sket.s,  brooms,  matohe.s,  etc. 

3.  A  wooden  strip  for  splicing  and  stiHening  a 
fractured  bai'  or  beam. 

4.  (Ordiiiniir.)  A  taperiui:;  strip  of  wood,  used  to 
adjust  a  shell  centrally  in  the  bore  of  a  mortar. 


SPLINTER-BAR. 
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SPLITTING-MACHINE. 


Splin'ter-bar.  {Vehicle.)  a.  A  cross-bar  in 
front  of  a  vehicle,  to  which  tlie  traces  of  the  hoi-ses 
are  attached,  as  in  coaches  and  artillery  carriages,  in 
which  double  and  single  trees  are  not  used. 
b.  A  cross-bar  which  supports  the  spring. 
Splint-ma-chine'.  A  machine  for  riving  or 
planing  small  slats  or  splints  for  use  in  making 
woven-slat  blinds,  baskets,  box-stuff  for  millinery  or 
fruit,  etc.     See  Slivekixg-.m-^chine. 

See  patents,  Gleason,  October 
Fig.  5442.  9, 1S41. 

So.  19,971.  Wheeler,  .4.pril  13, 
1&58. 

Xo.  26JW8,  Horton,  Novem- 
ber 29, 1859. 

So.  101,021.  Jordan,  March 
22, 1870. 

So.  115,110.  Scow,  May  23, 
1871. 

So.  138,378.  Clark,  April  29, 
1873. 

Fig.  5442  is  a  machine  for 
cutting  splints  for  matches  and 
other  purposes.  The  frame  has 
a    box,  in  which  the   material 


Splint-Machine. 

to  be  worked  ap  is  placed.  The  cutters  are  attached  to  a 
slide,  worked  by  a  connecting  rod  from  the  crank-shaft,  and  the 
material  is  pressed  down  by  a  weight.  The  machine  cuts  3,500 
splints  per  minute.    See  also  Excelsior-machine,  page  815. 

SpUnt-pIane.  One  for  riving  splints  from  a 
blixk  or  lioard,  for  blind-slats,  small  bo.xes,  etc.  A 
scdlc-bo'ird plane.     Patent  No.  143,737. 

In  Fig.  5443,  the  thickness  of  the  slat  is  regulated  by  the 
spring  tongue  at  the  end  of  the  wedge,  the  tongue  being  ad- 


Fig  5443. 


S/i-'inZ-P'onc 

justed  by  a  set-screw  at  the  point.  The  plane  is  intended  for 
making  blind-slats,  each  one  pushing  the  preceding  one  out. 

See  patents  So.  52,473.  Welsh,  Febrairy  6, 1866  ;  So.  50,947, 
Ogboro,  Sovember  14,1865;  So,  51,153,  Dempsey,  November 
28, 1865- 

Patent  So.  52,173.  Kleinschmidt  and  Schlater.  January  23, 
18i>6.  has  a  very  oblique  setting-knife  or  cutting-bit.  Just  for- 
ward of  it  is  a  channel,  having  the  same  angle  in  respect  to  the 
plane  that  the  bit  has,  so  that  as  the  shaving  is  cut  by  the  bit, 
it  is  forced  out  through  the  channel,  which  causes"  it  to  be 
twisted  around  in  the  form  that  paper-lighters  are  made  by  hand 

Split.  1.  (JFeai-ing.)  One  of  the  flat  strips  which 
are  arranged  in  parallel  vertical  order  and  fonn  the 
reed  of  a  loom.  The  K-arjo-threads  pass  between  the 
splits  or  dents.  The  reed  Ls  placed  in  a  swinging 
frame,  called  the  lati,  lathe,  or  ballen,  and  its  office 
is  to  beat  the  !cc/(-thread  up  to  the  laeb  to  compact 
the  fabric. 

2.  (Leather.)  A  thin  kind  of  leather  made  by 
splitting  a  hide  into  tsvo  thicknesses. 

3.  a.  One  of  the  pieces  of  an  osier  after  quarter- 
nary  division  through  the  pith  by  two  knives  placed 


at   right   angles   to   each   other.     These   splits   are 
shaved,  and  the  flat  strip  is  then  a  stain. 

b.  A  ribbon  of  wood  rived  from  a  tough  piece  of 
green  timber,  such  as  hickory,  white  oak,  or  black 
ash.  Used  in  making  baskets,  hurdles,  chair-bot- 
toms, and  for  many  other  purpo.ses  for  which  osiers 
are  commonly  used  in  places  where  they  are  plenti- 
ful.     See  also  SpLIST. 

Split-draft ,  {Funiace.)  In  steam-boilers,  when 
the  current  of  smoke  and  hot  air  is  divided  into  two 
or  more  flues.  In  contradistinction  to  a  dircet,  a 
reverting,  or  a  icheel  draft. 

Split-ful.  ( Weaving.)  The  number  of  yarns, 
usually  two,  which  is  passed  between  each  split  or 
opening  in  the  reed  of  the  batten  or  lolhe.     A  rod 

I  Ijnng  athwart  the  warp  divides  the  yam-threads  into 

j  split-fuls,  two  threads  passing  alternately  over  and 

I  under  it. 

1  Split-leath'er.  Leather  split  by  machinery,  to 
economize  it  or  to  reduce  it  to  a  suitable  thickness 
for  a  given  purpose. 

It  appears  to  have  been  introduced  by  Nossiter, 
England,  who  found  the  cut  surface,  when  polished 
by  a  slicker,  to  take  vamisli  better  than  either  the 
flesh  or  grain  side  of  the  hide. 

Split^leather  is  an  inferior  article,  and  is  used  for  light  boots 
and  shoes,  inner  soles,  linings,  carriage  upholstery  ;  trunk,  port- 
manteau, and  cushion  covering.  .Splits  of  the  smaller  skins, 
such  as  goat  and  sheep,  are  made  into  wash  or  glove  leather. 

Split-pin.  A  pin  or  cotter  with  a  hea<l  at  one 
end  and  a  split  at  the  other.  Tlie  ends  diverging 
after  passing  through  an  object  prevent  the  acci- 
dental letraction  of  the  pin.  See 
also  Fox-BiiLT  and  Fig,  2092, 

Split-ring.  A  split-ring  has  an 
opening  by  w  hich  keys  may  Xv  in- 
troduced to  be  strung  upon  it. 
The  metal  of  the  ring  is  jiliable, 
and  the  opening  closes  of  itself. 

Split'ting-board.  (Mining.) 
Said  of  a  dividing  board  used  in 
mine  ventilation  to  divide  the  in- 
coming air  and  direct  it  to  sepa- 
rate districts  of  the  mine. 

Split'ting-chis'el.    A  black- 
smith's chisel  havinga  shai-per 
cutting  edge  than  is  u.sually 
found  in  chisels  for  cutting  iron, 
for  dividing  the  metal  longitudinally. 

SpUt'ting-knife.   A  knife  used  in  a  machine 

for  splitting  k-atlur.    It  is  sometimes  stationary, 

and  is  gaged  to  a  distance  from  a   roller  over 

which  the  grain-side  ^lit  is  wound  as  the  hide 

passes  through. 

In  the  more  common  fomi  of  leather-splitting,  the 

knife  is  six  feet  in  length,  the  length  of  tlie  drum, 

and  has  a  rapid  longitudinal  vibration   in   a  plane 

j  parallel  to  the  axis  of  the  drum.     See  Leather- 

I  SPLITTIN'G  JI.\CHIXE,  and  next  article. 

Split'ting-ma-chine'.  A  machine  for  dividing 
a  skin  of  leather  parallel  with  one  of  its  surfaces. 

The  leather-splitting  machine  (Fig.  5445)  consists  of  a  drum  a, 
having  an  opening  a'running 


Fig.  5444. 


Split-Kings. 
It  is  intended 


its  whole  length  :  the  end  of 
a  hide  is  wedged  into  this 
opening,  and  as  the  drum  is 
rotated,  an  endwise  travers- 
ing motion  being  at  the  same 
time  imparted  to  the  knife- 
carriage  6  by  means  of  a 
crank,  the  leather  is  drawn 
against  the  knife  c.  which  di- 
vides it  into  two  thicknesses, 
one  part  passing  above  and 
the  other  below  the  knife 
The  hide  is  held  down  and 
wrinkles  smoothed  out  by  a 
plate  d,  extending  the  whole 


Fig,  5445. 


Splitting-Jdachine. 


SPLTTTING-SAW. 
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length  of  the  drum,  and  connected  by  a  cord  to  a  weighted  [  rouiiJ  tenons  on  the  outer  ends  of  spokes, 
lever  e.     The  tjeiiringn  of  the  drum  rest  upon  a  lever  /  at  eai'h     j, j.^    j,-;„^    428  -  432. 
end ;  this  is  rai.-ied  or  lowered  to  vary  the  thickness  of  cut  by  '  »       ^^■  ■ 

means  of  a  screw  §. 

The  knife-carriage  b  Is  provided  with  set-screws  for  setting 
the  edge  of  the  knife  straight. 

In  Fig    D446,  the   leather  is   passed  between  the  rolls  and 


See  Au- 


Leather-Sjitiltins  Machine. 

against  a  knife,  the  depth  of  the  split  being  regulated  by  the 
upperor  g.ige  roller,  the  bearings  of  which  are  adjusted  verti- 
cally by  the  hand-wheel  shaft,  right  and  left  screw-tbreaded  at 
its  ends,  and  playing  in  wedges. 

Split'ting-saw.  {]Vood-workiiuj.)  One  for  re- 
.sawinf;  lliiek  .stulf.     See  Rksawino-.machink. 

A  circnlar  saw  for  ripping  up  thick  stuff. 

Spoil.  {Civil  Engineering.)  Eartli  duniiied  by 
the  side  of  an  exeavatioii,  to  get  lid  of  it  when  it  is 
in  excess  of  tlie  ipiantity'required  for  embankments. 

Spoke.  I.  (Vchielc.)  a.  One  of  tlie  radial  arms 
whiili  romieet  the  hub  with  the  rim  of  a  wheel.  The 
jiarts  are  :  the  foot,  which  is  inserted  into  the  hub  ; 
the  shoulder  of  the  foot ;  the  tongue  or  tenon,  which 
is  inserted  into  the  felly  ;  the  body,  or  part  between 
the  hub  and  felly  ;  the  throat,  a  contracted  part  of 
the  boily  near  the  liub. 

b.  A  fastening  for  a  wheel  to  lock  it  in  descending 
a  hill. 


Fig.  5447 

=9^ 
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2.  (Nautieal.)  One  of  the  han- 
dle.s  iMOJeeting  beyond  the  rim  of 
the  steering-wheel  by  which  it  is 
turned. 

3.  A  round  or  rung  of  a  ladder. 
Spoke-au'ger.      (Vehicle.)     A 

hollow  auger  eini>loyed  to  make  the 


Fig.  5448. 


In  the  example,  the  adjustable  slide  limits  the  diameter  of  the 
opening  to  foi-m  tenons  of  ditferent  sizes.  The  rankne-iss  of  cut 
is  adjusted  by  a  screw  inserted  from  the  rear  of  the  cutter-head, 
to  act  upon  the  iuner  surface  of  the  cutter-plate. 

Spoke-driv'ing  Bench.  The  hub  is  clamped 
on  the  bench  and  the  sjjokes  supjiorted  in  turn  hy  a 
vertically  adjustable  post  ;  an  ujiper  clamp  jirevents 
the  Imuneitig  of  each  spoke  while  being  driven  by  a 
hantl-niallet. 

Spoke-driv'ing  Ma-chine'.  A  niacliine  for 
driving  spokes  into  their  mortises  in  the  hub.     The 


Fig.  6449. 


An  instrument  for  testing  the  set 
Fig.  5450. 


Spolce- Auger. 


Upoke- Driving  Bencti. 


Hosl.r^    S,:,.l...lll,,:,r. 

swinging  mallet  is  brought  into  action  by  depressing 
the  treadle,  bringing  a  frietion-wliecl  on  the  |iulley- 
shaft  against  a  wheel  on  the  mallet-shaft.  The  ra- 
pidity and  foicc^  of  tlie  blow  are  jiroportioned  to  the 
pressure  on  the  tieadle.  The  machine  is  adapted  for 
wheels  of  fi'.im  2  feet  to  6  feet  in  diameter. 

Spoke-gage. 
of  spitkes  in  the 
hub.  The  man- 
drel has  conical 
sleeves  which 
abut  upon  the 
ends  of  the  box- 
ing, and  hold 
the  hub  true 
while  the  gage- 
pin  in  the  staff 
tests  the  dis- 
tance of  the 
spokes. 

Spoke- 
lathe.  A  lathe 
for  turning  ii- 
regular  form.s. 
The  foundation 
of  the  machine 
is  the  Thomas 
Blanchard  pat- 


Spoke-  Gage. 


• ! 

ented  machine  of  1828,  shown  at  J,  Fig.  2836,  ]iage 
1264.     Many  improvements  have  been  added.      See 
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Fit'.  5451. 


Lathe   for 
1263,  1264. 
The  spoke 


Spoke- Lathe. 
Turning   Irregular   Forms,   pages 
is  placed  between  centers  in  a  lathe- 


head,  and  is  approached  to  or  drawn  away  from  a 
cutter,  in  accordance  with  the  shape  of  a  pattern 
which  governs  the  proximity  of  the  tool  to  the 
work.  Fig.  5451  shows  one  modern  form.  The 
pattern  spoke  is  in  the  upper  part  of  the  machine, 
and  the  guide-pieces  on  each  side  govern  the  position 
of  the  revolving  cutter,  whicli  acts  upon  the  material 
placed  between  tlie  lower  centejs. 

The  lathe  (Fig.  5452)  is  adapted  for  turning  han- 
dles for  axes  and  other  implements,  as  well  as  spokes. 
The  w'ork  a  and  iiattern  6  are  fixed  between  centers 
and  revolved  upon  a  carriage,  wliich  is  automatically 
traversed  in  a  longitudinal  direction,  and  at  the  same 
time  swung  by  the  upright  guide,  bearing  against 
the  pattern,  so  as  to  })resent  the  work  to  the  action 
o-f  a  set  of  cutters  Hxed  in  the  rotary  head  d  ;  the 
amount  of  this  swing  and  consequent  penetration  of 
the  cutters  is  dependent  upon  the  shape  of  the  jtat- 
tern,  of  which  the  work  is  thus  caused  to  piesent  an 
exact  copy.  Adjustments  are  provided  for  forming 
several  sizes  of  work  from  the  Kame  jiattern. 

Among  these  may  bo  cited  the  patent  of  A.  D.  Waymouth,  of 
FitchburgjMass.,  July  29,1856.    The  improved  lathe  isso  nearly 


Sjioke- Turning  Mnchiiie. 


automatic  that  the  necessity  for  skill  is  obviated ,  except  in  keep- 
ing the  knives  in  order  and  setting  them.  The  headstock  has 
a  hollow  center,  which  receives  the  stick  which  is  to  be  wrought. 
A  sliding  hollow  gage  roughs  the  stick,  leaving  it  round,  and 
ready  to  be  cut  into  small  pieces.  Tliis  rouf^liing-gage  is  pushed 
upon  the  stick  the  length  of  one  of  the  pieces  which  is  to  be 
made,  a  lever  attached  to  the  tail-stock  furnishing  the  means 
of  applying  the  force.  When  the  roughing  is  completed,  a 
knife,  operated  by  ii  lever  worked  hy  the  knee,  cuts  the  material 
to  the  shape  desired,  the  tool  falling  back  out  of  the  way  when 
its  work  is  done,  white  another  tliin  knife  runs  up  from  the  un- 
der side,  cutting  off  the  finished  piece,  the  gage  and  the  center 
of  the  headstock  supporting  the  two  ends  of  the  stick  until  an- 


Fig.  5453. 


Spoke-Flaning  Machine. 


other  length  is  roughed  and  the  operation  is  repeated,  A  stick 
can  thus  he  worked  entirely  up,  cutting  off  one  piece  after  an- 
other until  the  whole  is  used. 

Spoke-plan'iiig  Ma-chine'.  One  for  dressing 
a  spoke  lengthwise  of  the  stulf,  the  sjioke  or  the  cut- 
ter being  so  moved,  the  one  relatively  to  the  otlier, 
that  the  required  shajte  is  produced.  » 

In  the  example,  the  piece  is  clamped  between  the  dog  in  the 
bent  lever  and  the  opposite  center  ;  the  clamp  lever  is  held  ia 
position  by  a  support  placed  under  it  and  upon  the  bench.  The 
carriage  is  reciprocated  on  the  ways,  beneath  the  roughing  anil 
the  finishing  cutter,  a  guide-bar  determining  the  presentation 
to  the  cutter,  so  as  to  confer  the  prnpi-r  shape. 

See  also  Benton's  patent,  March  21, 1854  :  OIney  and  Kellogg, 
January  4, 1859  ;  and  Boynton,  January  23, 1866. 

Spoke-pol'ish-ing  Ma-chine'.  Am;ichinefor 
smoothing  sjiokes  after  turning  and  before  painting. 

Rouse's  machine,  July  8,  1873,  has  a  continuous 
-.    sand-belt  moving  in  a  direction  contrary  to  the  rota- 
tion of  the  spoke.     Several  articles  are  placed  in  the 
same  frame,  which  are  automatically  moved  to  the  sand-belt 
in  succession.     See  also  Woolsey's  patent,  August 24, 1809. 

Spoke-set'ter.  A  machine  for  centering  a 
hub,  so  that  it  may  be  bored  truly  for  the  spoke- 
mortises. 

In  the  example,  the  standard  forms  a  support  for  the  ad- 
justable portions  of  the  apparatus.  The  point  of  the  hub 
rests  on  a  block  keyed  up  by  weilges.  The  butt  nf  the  hub 
rests  on  a  pivoted  bar,  whose  carriage  is  vertically  adjust- 
able on  the  standard  by  a  lever  and  rod  in  the  rear.    The 
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Fig.  5454. 


Fig.  5455. 


Spokeshave. 

mandrel  bolt  rlamp>«  the  pivoted  hub- 
rest  to  a  har  on  the  back  of  the  staadard. 
See  aUo  Spoke-driving  Machine. 


Fig.  5457. 


Spoke- Setter. 


Spokeshave. 


Spoke'shave.  A  form  of  plane  with  a  handle 
at  each  t-nil.  Its  name  is  derived  from  the  article  on 
whieh  it  was,  perhaps,  primarily  used.  At  a  the 
sole  is  presented  ;  b  shows  the  prinoiph^  of  action. 
•  Fi«".  .')-i56  has  two  ii-on  wedges  pivoted  at  their 
outer  and  iippt-r  angles  to  the  stoek,  so  tliat  hy  turn- 
ing them  down  into  their  sockets  they  will  wedge 
and  hnld  thr  hit  fast  in  its  place. 

Spoke-siz'ing  Ma-chine'.    ( WlieehvHghting.) 
A  maehiui-  for  planing  the  sides  of  spokes  and  bring- 
ing tlnMU  to  a  uniform  shape  ;  the  edge  of  the  tenon 
may  he  tapi-reil  at  the  same  operation  if  desired. 

The  spoke  is  placed  upon  the  table  c.  where  it  is  held  against 
a  stop,  adjustable  to  different  sized  spokes  ;  the  table  is  pushed 
forward  to  an  amount  deteruiineJ  by  the  previous  ailjustment 

of  a  collar  on  the 
stop,  bringing  the 
side  on  the  spoke 
in  t'ontJict  with  tho 
cutters  on  the  rap- 
idly rotating  cut- 
ter-head 6,  whicb 
at  once  dress  that 
side   of    the 
spoke       and 
tenon  ;   it   is 
!l°-  then    turned 


over,  and  the 

other  side 
similarly 
dressed.  On 
drawing  the 
spoke  for- 
ward and  re- 
leasing  it 
from  the 
stop,  the  de- 
sired bevel  is 
given  to  the 
edge  of  the 
tenon  by 
means  of  the 
cutters,  the 
particularin- 
clination  be- 
ing deter- 
mined by  an 
adj  ustable 
angle- gage. 

Spoke- 
ta'per- 
ing  Ma- 
chine'. 

One  to  ta- 
per the 
i^ilge  of  the 
spoke -ten- 
on to  fit  the  bevel  heading  of  the  mortise  in  the  hub. 
It  usually  consists  of  a  reciprocating  chisel-cutteiv 


Spoke-Sizing  Machine. 


Fig.  5458. 


Spoke- Tenoning  Machine. 


\  %      moving  in  a  right  line, 

\  ■     and  an   ailjustablc    gage 

\  ■    ^\V   which    the   spoke  is 

\  Ji    presented  at  the  renviired 

angle.      See  Foster's  imt- 

ent,  August  8,  1S65. 

Spoke-ten'on-ing  Ma-chiiie'.  {Wheelwright- 

iiuf.)      A    mai'hine   for   furming   the   tenons  on   the 

outer  ends  of  sjwkes. 

In  the  illustration,  the  hub,  having  the  spokes  inserted,  is 
placed  on  a  circular  iron  plate  upon  the  work-bench,  and  is 


6poke-Tnioning  Machine. 
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held  fast  by  adjustable  clutches  upon  the  head-piece  a.     The 

whole  apparatus  is  secured  to  the  bench  by  a  screw  and  nut 
and  lever  6.  Surmunding  the  screvr  is  a  collar  c,  and  in  like 
manner  the  bottom  plate  is  surrounded  b>  a  collar  rf.  From 
these  collars  extend  jointed  adjustable  arms  e  /,  the  middle  part 
of  each  of  which  ii*  a  rijrht  and  left  hand  nut  corresponding  to 
screws  on  the  ends  of  the  other  joints.  These  arms  carry  at 
their  ends  the  brace-guide  ^,  whit-h  has  vertical  adjustment  to 
suit  different-sized  hubs  by  means  of  two  screws  simultaneously 
operated  by  a  hand-wheol,  and  working  in  the  tubes  h  h,  whii-h 
slide  in  the  tubes  i  ».  In  the  end  of  the  brace-guide  is  a  unt, 
which  is  not  threa»Ied  on  its  outer  side,  and  turus  freely  in  the 
guide  unless  held  by  a  set-screw  ;  wUeu  this  is  made  fast  the 
screw-shaft  t  feeds  in  either  direction,  according  as  the  baud- 
wheel  /  is  turned  to  the  right  or  left. 

The  depth  of  tt-non  is  gagi-d  by  a  collar  jh,  adjustable  at  any 
point  on  this  shaft.  The  tenons  are  formed  by  a  hollow  auger 
held  by  the  brace  ;i,the  apparatus  being  rotated  around  the 
fixed  hub  as  a  center. 

That  shown  in  Fig.  5459  is  adapted  for  tenoning  cabinet  work 
as  well  as  spokes.  Tlie  two  cutter-heads  a  b  are  niised  or  lowered 
by  means  of  a  screw  and  hand-wheel  to  each,  and  are  adjustable 
to  vary  the  thickness  of  the  tenon  or  the  depth  of  the  shoulder 
sm  required,  the  carriage  always  remaining  stationary.  < 

For  spoke-tenoning  it  is  provided  with  a  light  ;n.Ijus table  at- 
tachment on  the  carriage  for  grasping  the  spoke,  and  a  saw  fur 
cutting  it  off  to  the  proper  length,  at  the  same  time  that  the 
tenou  is  cut.  , 

Spoke-throat' ing  Ma-chine'.  Tlie  throat  of  a 
spoke  is  the  purtion  ot"  diiiiiniyhed  thickness  a  short 
ilistanee  from  tho  huh,  to  give  a  certain  degree  of 
flexibility  to  the  spoke.  See  the  lower  figure  in  the 
illustration,  where  it  is  purposely  slightly  exagger- 
ated, to  show  it  the  more  clearly. 

The  machine  (Fig-  5460)  is  intended  for  shaping  and  smooth- 
ing the  throHt-s  or  necks  of  spokes,  preparatory  to  insertion  in 
the  hubs.  It  has  au  iron  frinie.  Ihe  cutter-head  revolves  on 
a  steel  shaft,  running  in  .*elf-oiling  boxes,  and  can  be  so  con- 
structed as  to  make  the  throat  of  any  desired  shape.    The  frame 


Fig-  5460. 


Spoke-  Viroating  Machine. 


apon  which  the  spoke  to  Iw  throited  rests  is  hinged  on  a  slide- 
bar  which  passt's  back  and  forth  over  a  guide,  which,  in  con- 
nection with  the  kuives  on  the  cutter-head,  regulates  the  shape 
of  the  throat.  The  spoke  is  placed  under  a  lever,  and  held 
firmly  while  passing  back  and  forth;  ordinary  spokes  can  be 
throated  on  both  sides  by  siniplv  changing  the  guard,  which  is 
accomplished  by  the  hand-lever  on  the  end  of  the  machine. 

Spoke  -  turn'ing  Ma-chine'.  See  Spoke- 
lathe. 

Spok'ing-ma-chine'.  One  for  setting  spokes 
in  the  hub  with  a  unifonn  dish.  See  Gather; 
Swing. 

Itha.<<  a  fixed  standanl  A  and  a  movable  standard  (".currying 
pillow-blocks  adjustable  as  to  hight  by  means  of  screws,  and  a 
head  N,  which  may,  to  vary  its  elevation,  be  hinged  in  either 


one  of  a  series  of 
notches  P.  The 
hub  is  laid  with 
its  ends  resting  in 
the  pillow-blocks, 
and  clamped  by 
the  rod  /,  which 
works  into  a  nut, 
and  the  spoke  is 
ailjusted  to  the  re- 
quired dish,  and 
limdy  held,  while 
being  driven,  by 
means  of  a  gage- 
bbxk  (^,operat«Ml 
by  a  cranked  screw 
A',  while  a  hook 
and  chain  U,  at- 
tached to  a  bevel- 
edged  lever  engag- 
ing one  of  the 
notches  in  the 
rack  r,  holds  it  to 
the  gage  and  pre- 
vents its  moving 
too  far  in  the  op- 
posi  t  e  dii-ection. 
Each  spokr  is  suc- 


Spokin^- Machine. 


cessively  driven  and  the  wheel  removed,  the   head   N  being 
turned  on  its  hinge. 

Spole-frame.  {Rope-making.)  One  of  the  iiarts 
of  a  rupe-makiiig  machine.  Each  sp<dc-framc  lias 
ai)paratus  for  determining  the  torsion  and  tension  of 
each  strand,  and  a  cluster  of  three  sp' tic -frames  com- 
bines the  three  strands  into  a  rope.  See  Kope-mak- 
iNG  Machine. 

Spon'cion.    See  Sponsox. 

Sponge.  1.  A  compound  radiate  protozoan  hav- 
ing a  reticulated  horny  tissue,  forming  a  skeleton  for 
the  gelatinous  creatures  which  have  silicious  secre- 
tions. 

Or,  it  may  be  defined  as  a  soft  gelatinous  mass, 
mostl}'  supported  by  an  internal  skeleton  composed 
of  reticularly  anastomosing  horny  fibers,  in  or  among 
which  are  usually  imbediled  silicious  or  calcareous 
.spicula. 

The  be.'st  sponges  for  toilet  use  come  from  the  ^gean,and  are 
found  in  about  eight  fathoms  of  water.  As  in  the  time  of  Aris- 
totle, they  are  gathered  by  a  brotherhood  of  divers,  who  inhabit 
the  islands  off  the  Cariau  coast,  and  those  between  Khodes  and 
Calymnos.  A  coarse  quality  of  sponge  is  found  on  the  coasts 
of  Florida  and  the  West  Indies.  Thc>c  are  jiathcred  with  loug- 
hafted  forks.  To  remove  the  tarcode,  the  sponge  is  buried  for 
Bome  days  in  the  sand,  until  the  animal  matter  rots,  and  thea 
the  homy  keratosc  is  soaked  and  washed. 

"  Some  have  proposed  even  to  stuff  the  Fofiu's  and  chairs  with 
sponge,  on  the  idea  that  that  will  make  the  occupiers  more 
amorous."  —  Athen-CUS.  Epil.  B.  1.  32  (a.  ».  220) 

For  the  purpose  of  stuffing  mattre-^ses,  it  is  dipped  in  glycer- 
ine to  give  it  the  required  resiliency. 

See  United  States  patents. — 

No.  38,813,  Davis,  June  9,  1863-  Sponge  is  pressed  into  a 
mold  of  any  desired  shapi-,  dried  therein,  and,  after  removal, 
covered  with  water-proof  materia! 

No.  41,589,  AlJen,  February  16,  1864.  All  calcareous  sub- 
stances are  removed  by  means  of  muriatic  acid.  It  is  then  sub- 
jected to  the  action  of  a  picker  or  stujf  engiue,  by  which  it  is 
cut  into  email  particles  and  afterward  baked  or  heated  in  an 
oven. 

No.  48,970, Moith,  July  25, 1865.  Themipurities  are  removed 
from  the  sponge,  by  means  of  weak  acid,  and  then  saturating  it 
with  a  composition  of  equal  parts  of  glycerine  and  water,  the 
sponge  being  afterward  subjected  to  moderate  pressure  to  re- 
move the  surplus  composition. 

No.  59,714,  Doremus,  November  13. 1866-  Sponge  is  cut  in 
small  pieces,  and  is  moistened  with  solution  of  chloride  of  mag- 
nesium, or  other  deliquescent  salt. 

No.  72,322,  Paraf,  December  17,  1867.  The  sponge,  when 
purified,  if  too  hard,  is  soaked  in  water  containing  from  10  to 
20  per  cent  of  glycerine,  after  which  it  is  cut  into  small  piecea 
and  carded.     It  is  then  felted  or  spun. 

No.  102,7*30,  Braun  and  Srhmidt,  describes  a  process  for 
bleaching  sponges,  by  treating  them  in  a  solution  in  water  of 
permanganate  of  soda  or  pota.eh  and  sulphate,  or  of  other  alka- 
lies, and  subsequently  w.ishing  them  in  a  solution  of  hyposul- 
phite of  soda  or  a  bath  of  liquid  or  gaseous  sulphurous  acid. 

No.  101,776,  Smith.  A  multiple  sponge,  composed  of  a  series 
of  small  pieces  of  sponge,  which  are  connected  by  concealed 
thread. 

No.  106,076,  Ohlsen.    A  coach-cleaning  sponge,  consistiog  of 
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a  net  filled  with  pieces  of  i:<poDgcand  held  by  jaws,  oue  of  which 
h;i.s  11  snckt-t  tu  curitaiii  ii  li;imUe. 

No.  Wij,yiU,  Ui'ViiiUj  Ffhriiaiy  25,  1873-  Oar  uiiU  wiiiUow 
wa.'tlier.  A  iiimJ  witii  Ji  stationary  and  a  iiiovabit*  jaw,  betwcuu 
wliich  is  a  spini'^e.  tvinii  wliicli  wjtu.T  is  ijectcd. 

No  ia2,33;i.  riwut'uy,  Octubt-r  15,  lBi2.  A  cariK-t  liniug  of 
sponije  and  cotton. 

BUifhfil  S/ion^i^  ( S(inngin  dralbata).  Ordinary  siKinge  soaked 
in  liiliitu  hydrocliloric  acid  to  reniovi.'  calcareous  matter,  tlieii 
ill  water  reiteatcdly,  tiquccziu^  it  out;  tiieu  iu  water  witb 
cnlm-iiie  or  sulphuric  rn'iid  in  solution  ;  waj>h  iu  clean  water, 
scented  witli  ro.ne  i»r  orangc-tlower  water,  and  dry. 

Many  varieties  of  sponf^o  are  found  in  warm  seas,  but  that  of 
eoiiiinerce  is  almost  exclusively  derived  from  the  tJreciuu  Archi- 
pi'Li^^o,  Syria,  B.irbiry,  and  the  West  Indies.  The  Syrian  or 
Turki^j,  iil.-io  known  as  toilet  rtponL,'e,  is  most  e>teemed.  Next 
in  v,ilue,and  closely  resembling  it,  is  that  from  the  Grecian 
Arehip^'lai^o.  Coar.'^er  varieties,  valuable  on  account  of  their 
firmness  and  tenacity,  come  from  l.ircece  and  Barbary.  That 
from  the  lVc*t  Indies  is  harsher,  coarser,  and  less  durable  than 
the  Mediterranean  kinds. 

On  the  Barbary  coast  sponjre-fi-ihing  is  most  actively  prose- 
cuted during  the  monthsof  December,  January,  and  February  ; 
at  otiier  seJisons  tlie  places  wliere  the  spouf^es  grow  ai'e  over- 
grown with  sea-weeds,  wliicli  an*  swept  away  by  the  storms  oc- 
curriii;;  iu  November  and  December. 

The  sunnner  tisheries  are  conducteil  iu  shidtower  wat4»r  by 
divers  or  by  wading ;  the  produce  is  less  and  the  (juality  infe- 
rior. Three  methods  —  spearing,  diving,  and  dredging — aro 
employed.  The  Gi-eeks,  who  are  tne  most  skillful  ami  successful 
sponge-fidhors,  employ  small  boats,  carrying  a  rower  and  a 
spearman,  the  latti-r  of  whom  vie.vs  the  bottom  through  a  tin 
tube,  furni:^hed  with  a  sheet  of  glass  at  the  lower  end,  which  is 
hold  beneath  tlie  surlaiTe  of  the  water.  He  manages  to  transfix 
fpouge:^  at  a  deptii  of  sixty  feet  by  using  three  or  four  spears, 
thro.vu  witli  sucii  i|uickiiess  and  accuracy  that  the  end  of  the 
first  is  struck  by  tlio  second  before  it  disappears  beneath  tlio 
surface,  inipirtuig  an  ad  litional  impetus  and  enabling  it  to 
reacli  tlie  sponge.  The  Sicilians  also  employ  small  row-boats  ; 
they  do  not  u.-ie  the  uye-tube,  have  not  acquired  the  knack  of 
using  three  or  four  speir.s,  and  ai'e  less  successful  than  the 
Greeks.  Tiie  Arabs  employ  sail-boats,  carrying  from  four  to 
seven  men,  one  of  whom  acta  as  spearman,  wnile  the  others 
n image  the  boat;  they  are  less  skillful  and  successful  than 
either  the  Greeks  or  Sicilians. 

2.  Artiliinal  spotigc  is  made  of  caoutclioue  by  im- 
bet.liliii<,'  iiitimati'ly  iiml  (evenly  throughout  tlie  yXa^- 
tii;  masnuil  id'  gum  snue  sugar  or  otlitr  graiiulatt-d 
inatL'rial,  which  may  be  subsequently  dissolved,  leav- 
ing tliH  gum  porous. 

No.  97,8SD,  Cliesterman,  Nov.  19,  1861,  uses  golden  sulphuret 
of  antimony, and  sets  the  rubber  by  vulcanizing  it  in  its  extend- 
ed form,  The  ingredients  are  incorporated  into  a  homogeneous 
ui.i-;s  on  hot  rollers  an  I  are  afterward  expanded  and  vulcanized. 

See  also  94,*>31,  Moulton,  Sept.  7,  18TI,  for  iuking-roUcrs. 

Goodyear,  No  25,110.  August  I'i,  IS'iy.  has  a  woven  fabric 
with  a  t;iin,  porous  covering  of  caoutchouc  ;  and  \o.  25,192,  a 
porous  fabric  of  woven  cloth  covered  with  gum  and  faced  with 
flnck. 

3.  {Ordiuuux.)  A  mop  for  cleaning  the  bore  of  a 
cannon  after  a  discharge. 

The  sponge-head  i3  a  wooden  cylinder  covered  with  a  fabi-ic, 
of  w.iieh  the  warp  is  hemp  and  the  weft  woolen  yarn,  woven  in 
loops  like  a  Brussels  carpet 

Alum-dressed  sheepskin  with  the  wool  on  is  sometimes  used. 

In  field  service,  the  rammer  '\a  at  one  end  of  the  staff  and  the 
sponge  at  the  other, 

A  rope  sponge'  has  a  rope  st-afF  instead  of  a  stiff  one,  aud  i^ 
used  on  shipboard  iu  bad  weather  wheu  the  lower  ports  cannot 
be  opened  for  the  service  of  the  guns  except  at  the  moments  of 
firing 

A  nair-brush  is  used  for  this  service  with  rifled  guns.    In  the 


liiiiiiiiiiiil 

Sponge/or  Cannon 

example,  a  hollow  hcsid.  as  usual,  is  made  to  fit  the  ramnifr  or 
''pon-re  staff,  ami  n  spiral  groove  is  tttrned  on  its  outside  from 
one  end  to  the  other;  a  uiat  of  horse  or  horned-cattle  hair  is 


then  laid  around  the  stock  and  lashed  down  by  wire  wounct 
upou  it,  over  the  grooves,  Imbedding  it  iu  tue  same. 

4.  {Mdallunjy.)  a.  Iron  in  soft  or  pasty  condi- 
tion, us  delivered  in  a  ball  from  the  puddling-fur- 
naee,  ready  lur  the  sijueezer,  shingling-hamuier,  or 
tilt-hammer. 

b.  Iron  ore  reduced  but  not  melted,  preserving  its 
iormer  shape,  but  porous  and  lighter  by  the  removal 
of  foreign  matters. 

c.  Platinum  in  a  foraniinons  condition,  resembling 
.sponge.     See  Fig.  2622,  page  1152. 

d.  The  gold  remaining  from  the  parting  process 
after  the  silver  has  been  dissolved  by  nitrie  acid  from 
the  alloy  of  gold  and  silver.     See  Ci'I'ELLation. 

c.  Silver  in  a  partly  reduced  condition  ready  for 
refining. 

5.  (JSurgkal.)  Used  for  washing  and  cleansing 
wounds  and  ulcers,  for  absorbing  aerid  discharges, 
as  a  compress  for  hemorrhages,  tent  for  dilating 
wounds,  in  whieli  latter  case  it  is  immersed  in  wax 
and  cooled. 

Sponge  is  added  to  ordinary  paper-pulp  in  making  bibulous 
paper,  for  dressing  and  t<*nts  fc»r  wounds. 

liitnit  sponi^e  {Spongia  i/.f^a)  calcined  in  a  crucible,  used  as 
medicine. 

Warf/f  sponge  {Spongia  ce>ata).  Sponge  dipped  into  melted 
wax,  pressed  between  iron  plates,  and  cut  up  into  pieces  to  form 
sponge  tents. 

6.  (Hak'iitff.)  Kaised  dough,  full  of  globules  of 
carbonic  a<-i<l  and  ready  for  baking. 

Sponge-cov'er.  {Ordnance.)  A  pocket  of  Rus- 
sia  dmk,  lo  cover  a  cannon  sponge.  Its  inteiior 
diameter  is  the  caliber  of  the  piece,  and  it  is  closed 
by  a  draw-string. 

Sponge-cup.  A  dish  with  a  sponge  to  wijie 
pens  upon. 

In  Fig  5403,  the  sponge-cup  is  surrounded  by  an  annular 


Fig  6463. 


Fig.  5464. 


water-chamber,  and  connects 
therewith  at  a-i  opening  on 
level  Water  is  admitted  to  the 
sponge  by  allowing  arcess  of  air 
to  the  watcr-ehamlicr 


Sponge- Cup. 


In  Fig.  5464,  the  novelty  consists  in  combining  a  spring  with 
the  sponge,  within  a 

suitable  water-cup, so  Fig.  54G5. 

that  lifter  the  sponge 
has  been  pressed  into 
the  water  and  moist- 
ened, and  allowed  to 
rise,  all  superfluous 
water  will  be  drained 
from  it. 

Fig.  54G5  is  a 
sponge-cup  for  gum- 
ming labels.  Th<-ad- 
hesive  .solution  .satu- 
rates the  sponge,  and 
minute  portions  of 
the  solution  (x-ne 
trate  through  the 
lH?rforated  ]d.ate,  so 
that  on  sliding  the 
i;ihe|  over  the  plate 
till'  gum  is  applied. 

Sponge-fil'ter.  One  in  which  water  passes 
through  s)iongi'  to  dejaivc  it  of  its  earthy  mattei*s 
held  in  suspen.sion. 

In  the  e.vample,  the  water  passes  from  the  upper 
rliamber  through  sponge  into  a  chamber  beneath  ; 


Sponge- Cup  for  Gummins;  Labels. 
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Fig.  5466. 


ers  have  a  gradually  increasing  length  as  the  thread 
is  built  up  against  the  conical  enils  of  the  spo<tl.  As 
each  reel  is  ftUed,  the  thread  is  brokeii  and  the  end 
inserted  in  a  notch  at  the  edge  of  the  spool. 

Weild'$  machioe  for  winding  Fcning.threatl  upon  .^pooU,  Jan- 
uarj'  22.  1869,  is  an  automatic  macljiue.  It  takes  tlie  empty 
spooU,  wiud.^  tlie  thrvad  upon  them,  .^tops  when  they  aiv  tilled, 
nieks  the  edge  of  the  spool,  inserts  the  thread  theivin,  breaks 
tlie  thread,  diseharges  lue  filled  sjKiols,  take.*  empty  one-*,  i^tarcs 

I  the  machine  to  wind  the  thread  upon  them,  and  so  OD  continu- 

[  ously. 

i      Spool-la'bel-ing  Ma-chine'.    A  machine  for 

sticking  the  labels  on  spouia  of  cotton,  etc. 
'      In  tliat  illustrated,  the  spools  are  delivered  couserutively  from 
a  trough  Cinto  the  peripheral  jHX-ket*6  6  of  a  cylinder  .&',  which 
is  caused  to  rotate  by  the  engagement  of  a  catch  K  on  the  lever 
/.    £  is  a  paste  delivery  roller,  and  D  a  pasting-roUer,  which  is 

Fig.  5468, 


Sponge-Filter. 

thence,  by  one  or  more  tubes  filled  with  sponge,  into 
a  cnnipartiii  nt  which  has  a  discharge-taucet. 

Sponge-tent.  (Surgiciil.)  Used  for  dilating 
wounds.  It  is  formed  by  dipping  sponge  into  hot 
wax  plaster,  and  pressing  it  till  cold  between  two 
iron  plates.     It  is  then  cut  into  pieces. 

Spon'gi-o-pi'line.  (Siirgicnl.)  A  substitute 
for  a  poultice,  made  of  an  absorbent  .stratum  of  sponge 
and  tiber  on  an  india-rubber  lacking. 

Spon'son.  (ShipbaHdiny.)  The  angular  space 
before  and  abaft  the  paddle-box  against  the  ship's 
side. 

Spon'son-beam.  (ShipbwiJd- 
irt/).)  One  of  the  two  projecting 
beams  uniting  the  paddle-box  beam 
with  the  ship's  side. 

Spon'son-rim.  (Shipbuilding.) 
The  loale  connectingthe paddle-beam 
with  the  ship's  side. 

Spon-toon'.  ( JVcnpon.)  A  pike 
formfi'lr  carried  by  infantiy  officere. 

Spool.  A  hollow  cylinder  upon  which  thread 
may  be  wound.  It  assumes  various  forms,  —  the 
ordinary  spool  for  sewing-thread ;  the  spool  for 
winding-machines,  and  otherwise  called  a  bobbin  ; 
the  spool  to  hold  the  tbivad  in  a  shuttle,  and  revolv- 
ing on  a  spill  lie  in  the  latter. 

Spool-hold'er.     1.  A  stand  for  a  spool  or  spools 

of  sewing- thread. 

2.  A  creel  on 
which  spools  or 
bobbins  are  placed 
on  skewers  for 
warping. 

3.  A  skewer  on 
a  sewing-machine 
to  hold  a  s|K)ol  of 
thread. 

Spooring.  The 
winding  of  yarn 
or  thread  upon 
bobbins:  either 

Spool- Ho.'fer.  .  ^.  ^.. 

'^  ;*irff.?,  lornetting; 

shuttles,  spools,  or  cops,  for  weaving ;  little  wooden 
spools,  for  sewing  ;  small  metallic  spools,  for  sewing- 
machine  shuttles,  or  round  bobbins  for  the  machines 
using  the  rotary  hook  below  the  cloth-plate. 

Spool'ing -ma-chine'.  (Co/ton  -  m^niifacture.) 
A  machine  on  wbicli  cotton-thread  is  wound  on  to 
wooden  spools.  The  spool  is  placed  on  a  rotating 
spindle,  and  the  thread  is  giiiileil  on  to  it  by  a  steel 
fiiiger,  which  delivers  the  thread  in  coils,  whose  lay- 


tipool-ljabding  ^Jnchine. 

brought  in  contact  with  the  end  of  each  spool  as  it  passes  by ; 
G  i.-i  a  tube  containing  the  labels,  which  are  pressed  downward 
by  a  weight,  but  held  within  the  tube  by  a  catch  at  each  side: 
this  tube  drop?  by  gnivity  at  each  backward  movement  of  the 
lever  J,  bringing  the  lowermost  label  in  contact  witli  the  pasted 
end  of  the  spool,  by  which  it  is  drawn  between  the  catches  and, 
passing  under  the  roller  /,  is  pressed  securely  against  the  spools. 
The  arm  T  lift^  the  label-carrier  out  of  the  way  at  each  back- 
ward movement  of  the  lever  J. 

Spool-Stand.  A  frame  for  holding  varions-sizeil 
spools  lor  work-table  purposes  or  for  exhibition  in 
stores. 

In  the  example,  the  spools  are  im-  Fig  5W9, 

paled  on  rods  in  an  ellipsoidal  case, 
which  is  supported  by  the  pins  at 
the  upper  ends  of  the  semicircular 
spring.  The  case  is  made  of  a  num- 
ber of  gores  sewn  together,  but  leav- 
ing one  open  seam,  which  gapes  as 
the  apexes  are  pressed  inward 


Spool-Stand. 


Spoon.    1.  (Household.)    Ahon.scliold  iinii'enient 
having  a  shallow  bowl  on  the  end  of  a  handle. 
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Ancient  Egyptiiin  spoons  were  muile  shell-.slliiped, 
of  gla.ss,  stune,  niarlile,  wood,  shell,  and  ivory. 
Tliey  were  liamlsoiuely  carved.  A  number  are  in 
the  Ahbott  Collection,  New  York,  brought  from  a 
tomb  at  Abouseer  (1430  B.  c),  Sakkarah,  and  else- 
where. 

The  spoons  (Fig.  5470,  a  b  e  fl  e)  are  from  the  collectious  of 
Wilkinson,  Burton,  an. I  Suit  The  throe  ou  the  left  lire  of 
bronze  ;  the  next  is  of  wood,  lunl  tlie  ri;;iit-h!iiid  one  is  of  ivory. 

Others  (  fg)  are  in  tlie  form  of  dipiiers  or  ladles,  and  resem- 
ble the  Komau  simpu'uin.    They  were  usually  of  bronze,  and 


frequently  RiU  The  length  of  the  one  represented  at /is  18 
inehes  ;  the  eup  Is  .3  inehes  deep.  2i  inches  in  diameter.  Some 
of  the  hanilles  are  liin}:ed,  others  have  slidiujj;  collars. 

The  (Jreeks  used  spoons  at  meals.  The  coclilear  had  a  pointed 
end  for  picking  snails  out  of  the  shells,  and  a  flatter  end  for 
eating  eggs. 

"  He  needs  a  long  spoon  that  must  eat  with  the  devil."  — 

SiUKKSl'F.ARE. 

'■  Paid  my  silversmith  -G  22  18  $.  for  spoons,  forks,  and  sugar- 
box." —  Pepys'  Diarif,  10H4. 

Spoons  are  made  of  various  materials,  sizes,  and  shapes.  The 
latter  for  different  purposes,  —  for  cooking,  serving  food,  for 
Boup,  eggs,  nuistird,  and  what  not. 

Spoons  for  the  use  of  the  mustached,  and  for  the  administra- 


Fig.  547 


Medicine-Spoon. 

tion  of  medicine  to  invalid.i  in  a  recumbent  posture,  are  made 
with  a  shield  which  converts  the  pointed  end  into  a  funnel. 
A  is  a  moderu  nuistache-spoon. 

2.  (Ciitlim-inanufiidiire.)  A  weiglited  and  gravi- 
tating arm  in  the  stop-motion  of  a  drawing-macliine, 
which  is  kept  in  position  by  the  tension  of  the  sliv- 
er, and  falls  when  the  sliver  break's  or  the  can  is 
emptied,  and  thereby  arrests  the  motion  of  the  nia- 
chiiie. 

Spoon-bit.  A  wood-boring  tool  acTapted  to  be 
used  in  a  bi-ace.  It  has  a  rounding  end,  assuming  a 
conoidal  form,  terminating  the  grooved  .seinicylinder 
which  I'onstilntes  the  luirrcl  of  the  tool.  See  Bit, 
Fig.  t^'X^.  h. 

Spoou-chls'el.  A  bent  chisel  witli  the  basil  on 
botli  sides,  \ised  by  sculptors. 

Spoon-gouge,  i./'iinrri/.)  A  gouge  with  a  crooked 
enil,  usi'd  in  hcdlowing  nut  deep  ]>arts  of  wood. 

Sports'man's  Knife.  Onecontaininga  number 
of  totils,  to  l)c  tised  ill  euu*rgeneies. 

Spot-lens.  (O/itiex.)  A  condensing  lens  in  a 
micro.si-opc,  in  whicli  the  light  is  contined  to  an  an- 
nular opening,  the  circular  miildle  portion  being  ob- 
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structed  by  a  spol,  whicli  forms  the  dark  background 
behind  the  semi-translucent  illuminated  object. 

Spout.  1.  The  discharging  chute,  ajutage,  or 
tubular  ventage  of  a  vessel  or  machine  whence  issues 
the  liipiid  or  comniinuted  material  ;  as,  the  spout 
of  a  pitcher,  the  issuing  nozzle  for  the  ground  ineal 
liom  the  mill-stones,  etc.      See  A.il'T.\GK. 

■2.  (Miniiuj.)  a.  A  channel  of  the  same  .size  as 
the  air-head,  driven  from  tlie  air-head  into  the  gate- 
road  at  intervals  of  about  fifteen  yards,  so  as  always 
to  keep  the  comraniiication  as  forward  as  jiossible. 

b.  The  chute  which  carries  the  coal  or  ore  from 
the  wagon  and  dumps  it  into  a  car  or  ship. 

Spout-plane.  (Carpenlnj.)  A  round-soled  plane 
used  in  liollowiiig  out  stntr  for  spouting  and  troughs. 

Spray.  1.  (Fijiindiinj.)  A  set  of  castings  at- 
tached by  their  individual  sprues  to  the  main  stem, 
n  hich  oci-upy  the  runner  and  its  branches  by  which 
the  metal  entered  the  mold  and  was  led  to  the  vari- 
ous jilaees  it  was  required  to  fill. 

2.   The  vajior  from  an  atomizer. 

Spray-in  stru-ment.  (Surgical.)  One  for  the 
administration  of  an  anaesthetic  or  refrigerant  in  a 
finidy  divided  liipiid 
form.  See  AxuMiz- 
EU,pagel83;  An.es- 
Tiijnic  Ari'Aii.vn-.s, 
pages  92,93 ;  Foor- 
BBI.LOWS,  Fig.  2082. 

B'ig.  5472  is  an 
instrument  for  the 
eu.stachian  canal. 

Dr.  Kichard.son,  an  Ei 
physician,  introduced 
spray  as  an  anaisthetic.  H 
lately  made  some  remar 
statements  in  regard  to  n 
of  amyl  as  a  remedial  agen 
causes  extreme  rela.xatii 
of  the  blood-vessels,  ani 
ward  of  the  muscular 
the  liodv,  being  useful  in  cases  HucUey's  Spmy-Insini- 
of  spasinodic  diseases,  including  '^^X'"'"  ^'"""^'''"' 
tetanus  and  sjiasins  produced  by 

strychnia  ami  in  amjinu  jxcfuris.  It  is  deemed  Jios- 
sible  that  byilro]ihobia  may  be  brought  under  the 
range  of  .sui'cessful  treatment.      See  also  Fig.  1S14. 

Spread'er.  1.  (Fhix-manufactnre.)  A  machine 
in  which  the  strides  of  /i/ie,  fresli  from  the  heckle, 
are  drawn  out  and  combined  so  as  to  make  a  slircr, 
and  eventually  a  rorimj,  to  be  operated  ujjon  by  the 
spinning  maehiiiery. 

A  first,  second,  and  third  drawing  gradually  attenuate  the 
material,  which,  in  the  first  pl,ice,  is  fed  upon  a  feeding  apron, 
b'lt  iu  the  subsequent  operations  is  fed  as  a  sliver.  A  number 
of  .slivers  are  doubled  and  drawn,  and  the  openition  in  this  re- 
spect resembles  the  dniwing-frame  of  the  cotton-manufacture, 
but  the  flax-machine  has  a  series  of  combs  or  g/Z/i,  through 
which  the  slivers  are  drawn.  This  feature  —  of  pins  to  imitate 
the  action  of  the  fingers  in  holding  or  retaining  the  tlax  with 
regularity  as  it  is  dniwn  out  by  the  rollers  —  h.as  given  a  name 
to  the  machine,  which  is  called  the  ^iU-fmwe  or  gill  kfwl,  prob- 
ably from  the  Ftfnch  word  fiiguille  (needle). 

The  machine  for  whicli  the  gili-trame  was  substituted  was 
one  with  a  succession  of  rollers,  over  and  under  which  the  line 
was  passed. 


2.  A  device 
for  flattening 
and  spreading 
the  jet  from  a 
hose -pipe.  It 
consists  of  a 
flat  blade  with 
thumb-piece, 
pivoted  at  the 
end  of  the  noz- 
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Jet-  Spreader. 


SPEEADING-FRAME. 
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zle,   and  thrown  up  to  receive   the  impact  of  the 
stream  and  spread  it  into  a  sheet  by  |)ressing  on  the 
thumb-piece  ;  in  its  normal  jKisition  it  is  kept  down  j 
by  a  spring. 
Fig.  5474.  "3.      (Vehicle.)      A 

stick  which  stretches 
apart  the  ends  of  a  chain 
to  which  thesingle-trees 
are  attached.  It  is  a  | 
substitute  for  a  double- 
tree, the  hook  at  the  | 
midleiigth  of  the  chain 
being  attached  to  the 
pole-iron,  to  a  log-chain,  or  what  not.  j 

Spread'ing-frame.     (Flax-manufaclure.)     A I 
niaelune  iii  wliitU  a  number  of  stricks  or  slivers  of 
fla.v  are  spread  and  conducted  to  a  system  of  draw- 
ing-rollers, whereby  they  are  united  and  drawn  into 
one.     See  Drawing.  | 

Spread'ing-fur'nace.  {Glass.)  A  heated  cham- 
ber in  which  ci-ai:ked  cyliudere  of  sheet-glass  are  laid, 
in  order  to  spread  out  into  sheets.  The  glass  is  blown 
into  pears ;  elongated  iuto  cylinders  ;  cr.icked  longi- 
tudinally by  a  cold  iron  or  cut  by  shears  ;  flattened 
in  the  spreading-furnace  ;  and  annealed  in  the  her, 
which  is  immediately  adjacent  and  in  communica- 
tion with  the  furnace.     See  Sheet-gl.*.ss. 

Spread'tag-hcun'mer.  The  second  hammer  of 
the  goid-beater,  used  after  the  quarticrs  are  jxick- 
aged  with  interleaves  of  vellum  (Fr.  marteaa  a 
chasscr).  j 

It  is  more  convex  than  its  predecessor,  the  com- 
riicncing-hamtncr,  has  a  face  2  inches  in  diameter, 
and  weighs  4  or  5  pounds.  See  Gold-eeatei'.'s 
H.iMMEi:,  page  993.  i 

Spread'ing-ma-chine'.     (Cotlon-tnamifachirc.)  ' 
A  mailiiue  in  which  cotton  is  subjected  to  the  bat- 
ting process  and  formed  into  a  continuous  band  ready 
for  carding. 

The  cotton  is  laid  upon  the  endless  feed-cloth  a  and  fcJ  be- 
tween the  nipping-rollers  b,  whence  it  is  dnwn  into  the  drum  c 
and  subjecteil  to  the  action  of  the  revolvin;!  hattini^  amis  '/.  by 
which  the  dirt  is  beaten  out  of  it.  It  is  then  received  upon  a 
second  feed-cloth  «,  and  beini  compressed  between  this  and  the 
roller/is  carried  between  the  two  rollers  g  h,  pressed  together 


Fig.  5475. 
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by  weights,  and  is  finally  wound  upon  the  roller  f,  which  is  held 
down  upon  two  other  rollers  Ic  I,  so  that  the  band  of  fiber  is 
compacted  as  it  winds  upon  the  first-named  roUer.  The  feed- 
cloth  a  is  divided  into  equal  parts  by  transverse  lines,  go  that 
by  increasing  or  diminishing  the  equal  weighed  amounts  of  cot- 
ton laid  upon  each  division  ditTerent  thicknesses  of  batting  may 
be  produced.  The  dust  arising  during  the  process  is  carried 
off  by  the  fan-blower  m.     See  SCCTCHEE. 

Spread'ing-ov'en.  (Glass-Snaking.)  The  Fl.\t- 
TEXiNO-Fir.XACE  (which  see). 

Spread'ing-plate.  (Glass -making.)  A  flat 
hearthstone  or  plate  on  which  a  split  cylinder  of 
glass  is  placed,  to  be  opened  into  a  flat  plate.  See 
Fl.vtting-fit.n'ace  ;  Cyun'DEr-glass. 

Spread  Win'dow^-glass.    See  Sheet-gla.ss. 

Spren  gel-pump.  An  air-pump  or  aspirator  (see 
Fig.  o'Ji,  pigc  17o).  It  is  considered  in  a  paper  bv 
144 


W.  Crookes  on  the  Atomic  Weight  of  Thallium, 
Phil.  Trains.  1873,  Vol.  CLXIII.  p.  295. 

Sprig.  1.  a.  A  small  square-bodied  nail  whose 
head  consists  of  a  slightly  projecting  Up  on  one  side 
only.     A  small  brad.     See  X.\IL. 

b.  A  brad  or  triangular  jiiece  of  tin  plate,  to  con- 
fine a  pane  of  glass  in  a  sash  until  the  putty  dnes. 

2.  (Xautical.)    An  eyebolt  with  a  barbed  shank. 

3.  (Fabric.)  A  small,  isolated  ornament  of  the  na- 
ture of  a  branch,  woven  or  printed  on  textile  fabrics. 

For  the  formation  of  woven  sprigs,  there  are  often 
as  many  shuttles  as  colors,  or  a  number  of  little 
swivel-looms,  such  as  are  used  for  the  weaving  of 
tapes,  are  introduced  occasionally. 

Spiing.  1.  An  elastic  substance  of  any  kind, 
interposed  between  two  objects,  in  order  to  impart 
or  check  motion,  or  permit  them  to  yield  relatively 
to  each  other. 

The  ancients  made  springs  of  bronze,  which  contained  only 
from  3  to  4  per  cent  of  tin.  It  was,  as  is  supposed,  carefiiUj 
tempered  and  hammered. 

Xo  carriage-springs  are  found  among  the  nations  of  antiquity, 
including  the  Romans.  Carriages  were  not  a  general  mode  of 
transit  until  roads  were  made  good.  In  England,  till  one  bun- 
dretl  years  since,  the  riding-horse  and  the  pack-horse  were  the 
principal  dependence  for  travelers  and  merchants. 

The  suspension  of  carriage-bodies  by  straps  was  In  use  about 
the  middle  of  the  seventeenth  century.  The  date  of  its  inven- 
tion is  not  known. 

Springs  of  coiled  wire  are  much  used  for  b.-tlances.  for  chair 
and  sofa  cushions  and  backs.  mattres.ses.  and  in  various  ether 
domesric  applications  where  no  great  amount  of  strength  ia 
required.  See  WtRE  Spring  :  Spiral  Sprino  ;  Car-speixg,  Fig. 
1143.  See  under  the  following  heads:  — 
Accumulator.  Spring-bar. 

.\tmospheric  spring.  Spring-beam. 

Bolster-spring.  Spring-blade  knife. 

Carriage-spring.  Spring-block. 

Car-spring.  Spring-couplipg. 

Coiled  spring.  Spring-draft. 

C-spring.  Spring-faucet. 

Door-spring.  Spring-head. 

Draft-spring.  Spricg-hinge. 

Draw-spring.  Springing. 

Driving-spnng.  Spring-lock. 

Elliptic  spring.  Spring  mattress. 

Furniture-spring.  Spring-polisher. 

Hair-spring.  Spring-proof 

Half-^'lliptic  spring.  Spring-punch, 

Hammer-tail  spring.  Spring-seat. 

Helical  spring.  Spring-tool. 

India-rubber  spring.  Spring-%ragon. 

Lfcading-spring.  Strut-spring. 

Main-spring.  Tempering  springs. 

Pneumatic  spring.  Tug  spring. 

Proving-machine.  Volute  spring. 

Spiral  spring.  Wagon-spring. 

Spring  ^nautical).  Watch-spring. 

Spring-balance.  Wire  spring. 

2.  (Xaulical.)  a.  A  rope  or  hawser  passed  from 
the  stem  of  a  ship  and  made  fast  to  the  cable  on 
the  anchor  from  the  bow,  by  which  she  is  ridiug. 
The  object  is  to  bring  the  broadside  to  bear  in  any 
direction. 

b.  A  check  on  a  cable  while  unshackling  it. 

Spring'al.  (Weapon.)  An  ancient  form  of  mili- 
tary engine  for  throwing  stones  and  darts. 

Spring— back.  (Bookbinding.)  A  mode  of  bind- 
ing in  which  a  spring  in  the  back  throws  up  the 
folded  edge  so  as  to  make  the  leaves  lie  flatly. 

Spring— bal'ance.     A    balance    in    which    the 

weight  of  an  object  is  determined  from  the        

tension  or  compression  of  a  spring  jirovideil    = 
with  an  index  and  scale.  ^    »A, 

In  Salter's  spring-balance,  the  spring  is  spiral  and 
inclosed  in  a  cylindrical  box,  at  whose  upper  enJ  is  a 
saspendiug  ring.  The  hook  from  which  the  object  to 
be  weighed  is  suspended  is  connected  by  a  rod  to  a 
piston  above  the  spring,  so  that  the  weight  has  the 
effect  of  condensing  the  spring,  a  finger  on  the  rod 
projecting  throngh  a  long  slot  in  the  cas*:  and  indi- 
cating the  weight  upon  a  graduated  and  numbered  2^  I 
scale  Salter's 

In  Martin's  modification,  the  interior  rotl  is  fur-  Sprin.g- 
nished  with  a  rack  moTing  a  pinion  ou  the  arbor  of  an  Baiance. 
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index-finger,  which  traverses  a  rircular  dial  oa  the  outer  case. 
This  ptTuiits  a  much  more  uiinutc  reading. 

In  Fig.  54r7,  the  supporting  screw  a  ot  the  spring  h  is  con- 
nected to  the  latter  by  a  swivel-joint,  to  hUow  of  the 
rotation  of  the  screw,  in  order  to  adjust  the  zero  of 
the  t^cale  to  the  bottom  of  the  ca.se  c.  The  liigliest 
gniduHtion  visible  indicates  the  weight  of  a  body  sus- 
pended from  the  scale. 

Another  spring-balance  is  made  in  the  form  of  a 
letter  C,  the  upper  end  being  su.-iiieuded 
by  a  ring,  and  the  lower  (.-iid  atl'ordiug 
attachment  for  the  hook  whereby  the 
oliject  is  suspended.  As  the  buir  opens 
a  tinger  traverses  a  graduated  arc  and 
regi-ters  the  weight. 

Harris'  spring- balance  has  a  seniicir- 
culitr  spring  in  a  case,  the  straigliteuiug 
of  the  spring  moving  a  rack,  piuion,  and 
index-finger,  which  tr.iverses  a  dial- 
plate  having  in  concentric  circles  the  va- 
rious systems  of  weights  of  different  coun- 
iU  )y.  tries  within  the  range  of  its  compass. 

«J  (y  Marriott's  has  an  elliptical  spring  some- 

what similarly  placed. 

Ilegnier's  dynamometer  has  an  elliptic 
spring.     See  Dsnamometer  for  this  and 
several  other  spring-lmlanccs, 

Spriug-balauce  Valve.  {Steam.)  A  spiral 
spring;  wc-ighing-balaiu-e,  with  an  index  and  pointer 
attaolied  to  the  end  of  the  lever,  by  which  the  press- 
ure npon  the  safety-vulve  is  adjusted. 

Spring-bar.  1.  (Saddlery.)  A  stirrup-loop  with 
a  spring  side  wliich  opens  to  release  the  stirru])- 
leather  if  a  rider  be  tlirown  from  the  saddle,  but  re- 
mains closed  under  ordinary  circumstances. 

2.  {Vehicle.)  A  bar  parallel  with  the  axle  and 
resting  upon  the  middle  of  the  elliptic  spring.  The 
body  rests  by  loops  npon  the  ends  of  the  spring-bar. 

Spring-beam.  1.  {Shiphuiklh^g.)  The  fore-and- 
aft  timber  uniting  the  outer  ends  of  the  paddle-box 
beams.  The  sponsons  are  curved  timbers  uniting  the 
spring-beam  to  the  sides,  fore  and  aft  of  the  paddle- 
box. 

2.  An  elastic  bar  at  the  top  of  a  tilt-hammer,  mor- 
tising-maehine,  or  jig-saw,  to  accelerate  the  fall  or 
give  the  return  motion,  as  the  case  may  be. 

3.  {Carpenf  )•}/,)  Abeam  stretching  across  a  barn 
without  a  central  support,  so  as  to  leave  the  two 
bents  of  the  barn  lloor  free  for  various  uses. 

Spring-blade    Knife.    A  pocket-knife  whose 


Fig.  54S1. 
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Spring  Dirk-Knife. 

blade  is  thrown  out  or  liclil  out  by  a  spring.     In  tlie 
onlinary  pofiket-knife,  the  lilade  is  hekl  by 
Fig.  5430.  the  .s]ii-ing  in  ojn-n  or  closed  position. 

In  the  example,  the  blade  is  projected  longitudi- 
nally from  the  handle  by  a  spiral  spring ;  catches  on 
the  handle  maintain  it  in  either  its  projected  or  re- 
tmctcd  position. 

Spring-block.  {Nautical.)  A  common 
liluclv  or  di-ad-eye  connected  to  a  ring-bolt 
l)y  a  spiral  spring.  It  is  attached  to  the 
slieets,  so  as  to  give  a  certain  amount  of 
elasticity  and  a.ssist  the  vessel  in  sailing. 
Invented  by  Hopkinson. 

Spring-board.  (Gjimnastics.)  Anelas- 
tic  board  used  in  vaulting. 

Spring-box.  The  barrel  containing  the 
s|)ring  in  a  watch  or  other  mechanism. 
Tlle  l,,rml. 

Spring-coup'ling.  Aeonneetingdevice 
between  cars,  I'or  attaching  the  dratt-team 
to  street-cars,  etc.  Tlie  example  is  a  series 
of  india-rubber  cylinders  inclo.sed  in  a  frame 
of  rods,  and  with  two  end  disks  to  which 
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the  eoniding-ring  and  hook  are  respectively  connect- 
ed, so  as  to  condense  the  caoutchouc  when  a  strain 
is  brought  upon  it. 

Springs  have  been  used  for  tugs  in  attaching  draft  animals  to 
loads.     They  present  an   elastic   resistance 
when  the  uuimul  pulls,  and  tend  to  save  him 
from  the  strain  incident  to  sudden  jerks. 

The  clip  at  the  end  of  the  spring  is  at- 
tached to  the  vehicle,  and  the  roller  is  at- 
tached either  behind  the  single-tree  of  the 
horse  or  at  the  end  of  his  trace-tug. 

Spring'er.  {Architecture.)  a.  A 
lower  voussoir  of  an  arch.  One  rests 
on  each  s/ccwbac/c,  ainitmcnt,  or  impost. 

I).  The  rib  of  a  gi-oined  roof. 

Spring-fau'cet.  One  which  is 
closed  liy  a  s[iring  when  the  opening 
force  is  withdrawn. 

In  Fig.  5483,  the  valve  is  depressed  against 
the  force  of  the  spring  by  a  key  entered 
above.  When  the  pressure.is  withdrawn, 
the  spring  forces  the  valve  against  its  seat 

In  Fig  5484,  the  ball-valve  is  kept  to  its 
seat  by  a  spring-plunger,  excepting  when 
the  plunger  is  withdrawn. 

In  Fig.  5485,  the  tube  has  a  flexible  lining,  which  is  eom- 
pres.sed  by  a  spring- 


Draft-Sprina 


stopper  at  one  point ; 
pressing  down  this 
spring  permits  the 
flow  of  the  liquid. 

Spring-fore'- 
lock.  A  cotter- 
key  whose  enter- 
ing end  springs 
apart  to  keep  it 
from  accidentally 
withdrawing. 

Spring-gun. 
(Ifcipi.n.)        A 
gun  which  is  fired 
by  the  stum- 
bling   of     a 


Fig.  5483. 


Self-CtoFing  Faucet. 


trespasser  upon  it  or  against  a  wire   connected 
with  the  trigger. 

Fig.  5484. 


Sfiring-Faucet. 

Spring-head.    A  box,  clutch,  or  connection  at 
the   point  of  con- 
tact  of  the   outer 
ends  of  an  elli))tic 
spring. 

Spring-hinge. 
A  hinge  provided 
with  a  sjiring  to 
shut  it  after  the 
door  to  which  it  is 
attached  is  opened. 

A  hRiutiful  ela-stic 
spring -hinge  is  at- 
tached by  the  mason- 
spider  of  the  Tropics  and  Southern  Europe  to  the  earth-kneaded 
door  of  his  cell.  The  cell  is  subterranean  and  tapestried  with 
eiilt ;  the  door  closes  of  itself  after  each  entrance  and  exit  of  the 
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cavern's  occupant,  and  so  neat  is  the  fit  that  it  is  almost  im- 
possible to  distinguish  the  Hue  of  juuctioo  of  the  door  and  the 
cell  ir- way  even  waea  the  observer  has  just  witnessed  the  closure 
of  the  lid. 

Spring-hook.    1.  A  hook  having  a  spiing-latth 

to  prevent  dib- 
engiigement. 

2.  {Slcavi- 
engine.)  Intlie 
English  prac- 
tice, one  of  the 
hooks  fixing 
the  driving- 
wheel  spring  to 
Sprins-Uook.  the   frame   of  a 

locomotive  -  en- 
gine. A  screw  on  the  end  of  the  hook  regulates  the 
«"i-ight  on  the  driving-wlieels. 

Spring'ing.  (Architectarc.)  The  bottom  stone 
of  an  arcli  which  lies  on  the  impost.    A  springer. 

Spring'ing-line.  (Architecture.)  The  line  from 
which  an  arch  rises.  The  line  of  the  springers  on 
the  imposts,  and  from  which  the  versed  sine  or  rise  is 
calculated. 

Spring-latch.  One  that  snaps  into  the  keeper 
after  yielding  to  the  pressure  against  it. 

Spring-line.  In  a  ponton-bridge,  a  line  passing 
diagonally  from  one  ponton  to  another. 

Spring-lock.  (Lockwiithing.)  A  lock  in  which 
the  bolt  Slips  back  when  the  catch  or  hasp  is  applied 
and  returns  by  a  spring  to  engage  the  liasp,  catch, 
or  s'dp'c.      It  is  thus  self-locking. 

Spring-mat'tress.  One  having  metallic  springs 
beneath  the  hair  or  moss  filling. 

Fig.  5487. 


fig.  5489. 


Spring-Mattress. 


Spring-pin.  (Locomotive.)  In  the  English  prac- 
tice, a  rod  between  the  springs  and  axle-boxes,  to 
regulate  the  pressure  on  the  axles. 

Spring-pol'ish-er.  A  machine  for  polishing 
wire  or  tiat  metallic  ribbon-steel  for  springs. 

In  the  example,  from  the  burring-rollers  the  sprint:  is  con- 
ducted between  the  burnishing-roUers,  which  act  on  the  oppo- 
site surliaces  of  the  spring  simultaneously.     It  then   passes 


Fig.  5488. 


Fig.  5489  is  designed  to  be 
used  by  blacksmiths  in 
punching  bar-iron ,  and  held 
in  place  upon  the  auvil  by  the 
lug.  nhicii  enters  a  hole  in 
the  face  of  the  anvil. 

Fig.  5490  is  a  hand-punch 
which  has  a  spring  to  open 
the  handles,  and  .so  withdraw 
the  plung«*r  from  the  ticket 
which  has  been  punched. 

Spring  Safe'ty- 
valve.  (Stmm-emjinc.) 
One  arranged  to  resist  a 
definite  amount  of  steam 
pressure,  through  the 
medium  of  a  sj)ring  or  springs. 

Spring-search'- 
er.  A  steel-pronged 
tool  to  .'.earch  for  de- 
fects in  the  bore  of  a 
cannon. 

Spring-seat. 
(  Vehicle.)  A  seat 
having  a  spring  or 
springs  beneath  it, 
and  placed  in  a 
wagon,  on  a  sulky 
plow,  rake,  or  har- 
vester. These  vehi- 
cles not  having  springs  between  the  bed  or  frame 
and  the  axle,  the  seat  itself  is  made  to  rest  ou  springs. 

Fig.  5491. 


Spring-Punclt 


Fig.  5490. 


Hand-Ptauk. 


Machine  for  Polisking  Metal  Springs. 


through  the  bath  of  molten  lead,  into  which  it  is  depressed  by 
a  roller.  The  bath  has  a  bluing  heat,  and  the  spring  after 
leaving  it  is  wound  on  a  reel. 

Spring-proof.  The  strength  and  temper  of 
springs  is  tested  by  suspending  from  them  a  weight 
or  causing  them  to  be  subjected  to  a  strain  equiva- 
lent to  a  certain  weight  adapteil  to  their  eapacitv. 

The  main-spring  of  United  States  small-arms  is  proved  (1)  by 
a  weight  of  70  to  75  pounds,  which  should  cause  the  spring  to 
bend  to  a  given  mark  without  breaking  or  setting  ;  (2)  by  being 
required  to  stand  at  the  position  of  full  cock  for  12  hours  in  a 
spring-proof  containing  35  main-springs. 

The  sear-spring  is  required  to  sustain  a  strain  of  about  20 
pounds. 

Spring-punch.  One  which  has  a  spring  to  re- 
tract the  plunger  after  the  blow  or  the  pressure,  as 
the  case  may  be. 


Mtncing- Machine  Spring- Seat. 

Fig.  5491  shows  a  spring-seat  applied  to  a  mowing- 
machine. 

Elliptic,  half-elliptic,  S-shaped,  spiral,  and 
caoutchouc  s)>iings  are  used  for  this  puijiose. 
Spring-spike.    A  s[iike  with  a  spring, 
used  for  teiiijioiarily  spiking  a  gun. 

Spring-stay.    (Xuiitical.)    A  preventer 
stay,  used 
to  assist  a  Fig-  5492       _ 

Spring  Take- 

up.        (Knittinij- 

ino  chine.)      An 

elastic  finger  fixed 
I  to  the  needle-car- 
rier, to  take  up 
'  the  slack  yarn  at 

the   end   of   eacli 

stroke.  Thespring 

take-uphas  an  eye 

formed  in  its  end, 

through  which  the 

yarn  is  passed. 
I  The    )'ani   passes 


Spring-  Tester. 


SPRING-TESTER. 
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around  pins  or  guides  to  and  from  the  spring  take-  ] 
up.  I 

Spring-test'er.  A  form  of  hydrostatic  press 
adaiiti-il  to  till'  eonipression  of  railway-ear  and  loeo- 
niotive  springs,  to  test  their  integrity  and  strength. 

In  usinpr  the  machine,  the  accumulator  is  charged  with  air  at 
a  pressure  of  about  31)0  pounjs  per  stiuare  inch,  the  power-  , 
pumps  are  started,  and  water  is  pumped  into  the  accumulator 
until  the  requi.iite  pre.^sure  i.s  attained,  which  is  indicated  by 
the  rising  of  the  safetv-valvc.  On  opening  the  stop-valve,  the 
accumulated  pressure  acts  suddenly  on  the  ram  and  compresses 
the  spring. 

Spring-tool.    (Glnnn-makiiig.)     Tlie  light  tongs  , 
of   the  gl.nss-l)lo\ver   whereby   handles   and  \ 
Fig.  5493.  light  ohjcets  are  gra.sped. 

Spring-trap.  1.  One  whose  falling  liar 
or  door  is  operated  by  a  spring  as  soon  as 
the  detent  is  released  by  the  tampering  with 
the  bait  by  the  animal.     See  Tr.AP ;   Ani- 

M.\L  Tll.VP. 

2.   A  form  of  .steam-trap. 
Sirin"-      Spring-valve.     One  in  whieh  the  valve 
Tooi^    is  lield   to   its  seat  by  a  spring,   except  as 
tempt>iaiily  depresseil  by  the  hand  to  allow 
the  flow  of  water. 

The  valve-stem  has  a  fixed  and  a  removable  disk.   The  former 

constitutes  the  valve, 
Fig.  M&4.  and  the  latter  forms 

a  bearing  for  one  end 
of  a  spinil  spring,  the 
other  end  of  which 
rests  against  a  perfo- 
rated disk  fixed  in  the 
ca.se.  The  valve-seat 
is  of  rubber.  The  wa- 
[  ter  is  admitted  by  de- 
pression of  the  stem. 

Spring -vise. 

1.  One  who.se  jaws 
h.ave  an  appreci- 
able amount  of 
gi'ip  by  the  force 
Sprhig-Valre.  resident  in  a  com- 

pressing spring. 
2.  A  small  vise  used  for  confining  the  main-spring 
of  a  gtni-lock  when  the  lock  is  to  be  taken  apart. 
They  are  issued  to  the  troops  in  the  proportion  of 
one  to  each  ti'ii  muskets. 

Spring-wag'on.  One  who.se  bed  rests  by  springs 
on  the  axles.     In  the  example,   the  bed  rests  by 

Fig.  6495. 


Spring-  iVagon. 


Siirinktfrs. 
(a.Fludd,  1G18.)    (6,  c,  Pompeii.) 


springs  on  the  hind  axle,  and  the  front  is  supported 
by  springs  on  the  bolster  of  the  fore  axle  ;  volute 
spring-braces  attach  the  bed  to  the  bolster. 

Sprink'ler.  A  form  of  watering-pot  as  old  as 
the  Greek  and  Roman  times.  It  had  a  bottom  with 
fine  perforations  and  a  single  hole  at  top.  It  was 
filled  by  submerging  it  in  water  ;  then,  being  held 
vertically,  the  water  would  not  run  out  so  long  as 
the  up])er  hole  was  closed  by  the  pressure  of  the 
finger. 

a  in  the  figure  is  from  Fludd's  work,"T)e  Naturae,"  1618. 
6  is  a  glass  sprinkler  found  in  Pompeii.  The  part  shown  in 
outline  had  been  broken  off  before  the  iliscovery.  It  is  on 
the  same  principle  as  the  wine-ta-ster  or  vp/hirlif.  c  is  also  of 
glass,  and  is  supposed  to  have  been  a  wine-taster,  the  liquid 


Fig.  5497. 


having  been  drawn  by  sue-  Fig.  5496. 

tion  at  the  small  end,  or, 
as  Ewbank  conjectures,  by 
simply  immersing  the  larger 
end  in  a  vessel  and  stop- 
ping the  small  end  with  the 
tinger,  as  is  practiced  at  the 
present  day.  SeeTaiEF-TUBE. 

The  clothes-sjirink- 
ler  d  la  Chinoisc  is  the 
mouth,  which  dischar- 
ges the  water  in  a  splut- 
ter of  spr.ay. 

Sprit.  (Xautical.) 
A  diagonal  spar  which  raises  the  peak  of  a  boat's 
sail,  the  lower  end  resting  in  a  becket  called  the 
snoltrr.      It  serves  instead  of  a  gaff. 

Sprit'sail.  (Xautkal.)  a.  A  four-cornered  sail, 
bent  to  the  ma.st  at  its  weather-leeeh,  and  having  its 
peak  extended  by  a  raking  spar  called  a  si)rU.  The 
heel  of  tlie  sprit  rests  in  a  groniniel  (stiollcr),  which 
may  be  sli])ped  on  the  mast.  It  is  a  common  form 
of  sail  for  boats. 

h.  A  sail  set  on  the  bowsprit. 

Sprit'sail-yard.  (Xdiitical.)  A  spar,  occasion- 
ally u.sed,  crossing  below  the  bow.sprit  a  little  aliaft 
of  the  dolphin-striker,  and  u.sed  for  securing  the 
rigging  of  the  jib-boom  and  flying  jib-boom. 

A  pair  of  spars  pointing  obli(|uely  downward  at 
opposite  .sides  of  the  bowsjnit  are  sometimes  used  in- 
stead of  the  S2>ritsnU-yard.  These  spars  are  known 
as  sprilsii  il-iinfs. 

Sprock'et-Tvheel.  A  wheel  whose  projecting 
pins  are  adapted  to  receive  the  links  of  a  chain.  The 
latter  may  communicate  motion 
to  the  wheel,  or  conversely.  The 
relative  distance  of  the  links  on 
the  chain  is  equal  to  the  periph- 
eral distance  apart  of  tlie  ]iins  on 
the  wheel,  and  the  engagement  of 
the  links  with  the  pins  prevents  \ 
slipping.   See  Fig.  1230,  page  52ii. 

By  a  modification,  the  sprock- 
ets may  be  forked,  and  thus  made 
to  partially  embrace  the  links  of 
the  chain,  in.stead  of  being  point- 
ed and  entering  into  the  links, 
some  forms  of  water-elevators. 

Spruce.     (Lcnihcr.)     Prussia  leather  ;  ^rxce. 

Sprue.  (Foiinilhfi.)  a.  The  ingate  of  a  mold, 
through  which  the  metal  is  ponreil. 

h.   The  piece  of  metal  attached  to  a  easting,  occu- 
pying the  gate  through  which   the  metal 
was  poured.    As  the  metal  rises  in  the  gate 
it  indicates   that  the  mold  is  filled,  and 
when  cooled  the  sjrruc  is  knocked  off. 

The  S2)mc  of  a  type  is  called  n  jet. 

c.  A  piece  of  metal  or  wood  used  by  a 
molder  in  making  the  ingate  through  the 
sand. 

Spud.  1.  {Husbandry.)  A  sharp, 
.straight,  narrow  spade,  with  a  long  handle. 
It  is  used  for  digging  )iost-holcs,  and  digging  out 
heavy-rooted  weed.s,  sucli  as  b\irdock,  wild  parsnip, 
elecampane,  thistles,  iron -weed,  etc. 

2.  (JVell-horing.)  A  spade-shaped  implement, 
used  in  fishing  for  broken  tools  in  a  well. 

Spun-gold.  A  flatted  siher-gilt  wire,  wound  on 
a  thread  of  yi-llow  silk.      Goi.p-TiniEAD. 

Spun-silk.  A  elieap  article  produced  from  short- 
fibered  and  waste  silk,  in  contradistinction  to  the 
long  fibers  wound  from  the  cocoon  and  tliroirn.  See 
.Sir.K.      It  is  frequently  mixed  witli  cotton. 

Spun-sil'ver.  Thread  of  coarse  silk,  or  singles, 
wound  with  flattened  silver  wire. 


Sprockrt -Wheel. 

Such  are  seen  on 


Fig.  5498. 


Molder s"* 
Sprue. 


SPUN-YAEN. 
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Spur. 


Spun-yam.  {Naulkal.)  A  line  formed  of  a 
nuiiiliei' ol  varus  twisted  together,  but  not  laid  up. 
Used  for  seizings,  serving,  etc. 

Spur.  1.  (Manege.)  An  instrument  attached  to 
the  heel,  and  having  a  rowel  or  wlieel  of  points  to 
prick  a  horse's  side. 

Spurs  were  used  hy  the  Greeks  and  Romans.  They 
are   refened  to   bv 
Fig.  5499.  Plautus  (died  B.  C. 

184)  and  by  other 
Latin  authors. 

The  rim  is  the 
part  inclosing  the 
heel  of  the  boot;  the 
nccl;  the  part  be- 
tween the  rowel  and 
the  rim  ;  the  rowel, 
a  wheel  with  sharji 
i-ailia!  points. 
Spun  are  represented  on  seals  of  the  eleventh  rentury.  They 
were  common  .imong  the  Saxons,  being  made  of  bras3  or  iron, 
and  faiitened  to  the  shoe  by  a  leathern  thong.  Instead  of  a 
rowel,  the  rear  had  a  single  fixed,  sharp  point.  The  rowel  is 
notired  in  the  reign  of  Henry  III.  Anciently  the  knight  wore 
golden  spurs,  and  his  squire  spurs  of  silver. 

2.  {.'iliipbuilding.)  a.  A  sliore  extending  from  the 
bilgeway,  and  fayed  and  bolted  to  the  Iwttom  of  the 
ship  on  the  stocks. 

b.  A  curved  piece  of  timber,  serving  as  a  half-beam 
to  support  a  deck  where  a  hatchway  occurs. 

c.  A  compass  timber  or  knee,  having  one  arm 
bolted  to  the  deck-beams  and  a  vertical  ann  bolted 
to  the  bitts,  which  are  additionally  secured  thereby. 

3.  (^Nautical.)    a.   A  sole  with  spikes,  to  enable 

a  seaman    to 
Fig.  5500.  stand     on     a 

whale    while 
flensing. 

b.  A  i)rong 
on  the  arm  of 
some  forms  of 
anclior,  to  as- 
sist in  turn- 
iflg  the  lower  arm  from  the  shank. 

4.  {Hydraulic  Engineering.)  A  projection  carried 
out  from  the  bank  of  a  river  to  deflect  the  current 
and  protect  the  bank.  It  is  made  of  masonry,  of 
piles,  or  of  earth  revetted  by  gabions  or  fascines. 
See  Geoix  ;  CuoT. 

5.  (Carpentry.)  A  strut  or  brace  strengthening  a 
rafter,  or  stiffening  a  post. 

6.  (Jrchitecturc.)     A  buttress. 

7.  (Fnrlificotion.)  a.  A  tower  or  blockhouse  in 
the  outworks  before  the  port. 

b.  A  wall  that  crosses  part  of  a  lumpart  and  con- 
nects to  the  interior  work. 

Spur-gear'ing.  One  with  radial  cogs.  SeeSi'UR- 
■wiiKi:!,. 

Spur'ling-line.  (Xautical.)  a.  A  line  from  the 
steering-wheel  to  the  tell-tale  in  tile  cabin,  by  which 
the  position  of  the  tiller  may  be  observed  without 
going  on  deck. 

■A.  A  line  with  fair-leaders,  for  running  ropes. 

Spurn.  (Miriing.)  .?;)»r;i«  are  small  ties  or  con- 
nections left  between  the  coals  hanging  and  the  ribs 
and  pillars,  to  insure  safety  to  the  miner  during  the 
opi-ration  of  cutting. 

Spum-'wa'ter.  (Xavticnl.)  A  channel  at  the 
end  111'  a  dcik,  to  restrain  the  water. 

Spur-wheel.  The  oi-dinary  form  of  cog-wheel. 
The  cng.s  are  radial  and  peiipheral,  and  ai-e  adapted 
to  engage  counterpart  cogs  on  another  wheel.  See 
list  under  GE.\r.lNG. 

The  pitch-lines  of  the  driving  and  the  driven  wheel 
are  in  one  plane. 


Anchor. 


Spur-  Gearing. 


Proportions  of  irheels.     Spurand  bevel  goar :  — 
Height  of  tooth  =  1-  ,-tIis  of  pitch. 

Height  lielow  pitch  line  ^  t^  :>itlis  ** 
Height  above  pitch  line  =  n  aiths  *' 
Thickness  of  tooth  =  l»  ,„ths      " 

Breadth  of  wheel  —  21  ,  times  the  pitch. 

Edge  of  rim  =  space. 

Feather  under  rim  =    " 

Thickness  of  feathers      =  thickness  of  tooth. 
Breadth  of  arms  =  pitch  X  2. 

Thickness  round  eye       =  pitch. 
Feather  round  boss         =  length  of  tooth. 

Sputch'eon.  Tlie  inner  part  of  the  mouthpiece 
of  a  sword  scabbard,  which  retains  the  lining  in 
place. 

Spy-glass.  A  telescojie.  The  term  is  rather 
maritime. 

Square.  1.  An  implement  used  by  artificers  for 
laying  ofl"  lines  to  which  work  is  to  be  sawed  or  cut. 
It  consists  essentially  of  two  pieces  at  right  angles  to 
each  other,  one  of  which  is  sometimes  pivoted,  so 


zm 


a,  T-stfunte  And  Beid. 

b,  3Iac/iinifl:>'  flat,  steel  square. 

c,  Ames's  C/iircr.vi/ square. 

d,  Steel  square ;  tri/square ;  trial -square. 

that  other  angles  than  a  light  angle  may  be  scribed 
or  measured. 

The  ?n/ffr-square  is  a  bevel-square,  set  to  an  angle  of  45°.  See 
also  BtVEL-SQtJAEE,  Fig.  67",  page  279. 

c,  f,  art  squares  for  laying  off  complex  joints.  The  first  is 
provideii  with  a  short  straipht-edge  attachi-tl  to  an  arm  with 
a  segment-rack  meshing  with  a  [minion  carrjhing  an  index  and 

Fig.  5503. 


Squares. 


graduated  circle  or  arr,  enabling  small  angles  to  be  laid  off 
and  measured  :  also,  a  supplementan"  arm,  having  longitudinal 
transverse  and  angular  adjustments  on  the  principal  arm.     The 


SQUARE. 


2294 


SQUARE-SAIL. 


Fig.  5504.  second    has    two    supplemental   graduated 

Sfiuai'fs  having  all   tliiee  of  thesu  adjust* 
nn:ut3. 

In  g,  the  sHJing  bar  moves  along  one 
/arm  of  the graduited  square.  The  struight- 
eVjo  ii  clamped  to  the  bar  by  a  set-.-;crow. 
Tiic  relative  positions  are  adjusted  bv  the 
sot  screw.*  in  tae  elongated  slots  of  tlie  bar 
and  .strii^'jt-cdge. 

The  sfiuarc,  Fig.  0505,  combines  _five  dif- 
ferent insirumtnis,vi7..  the  tr.v-square,  the 
miter,  the  T-square,  the  graduated  rule,  and 
the  center-square,  for  finding  the  cenier 
of  a  circle. 

h  show.?  its  application  as  a  center-square. 
Put  the  instrument  over  tiie  circle,  as  tlio 
end  of  a  bolt  or  shift,  with  the  arms  rest- 
ing agiinst  the  circumference,  in  which 
position  one  edge  of  the  rule  will  cross  the  center.  M^irk  a 
etraiglit  line  in  this  position ;  apply  the  instrument  again 
to  another  p.irt  of  the  cir- 


Fig.  5507 


CarpenCer''s  Square,  etc.  (from  T/ubes). 


Square. 


Fig.  6505. 


Ames^  Unioeraal  Square. 


cumference,  and  mark  an- 
other line  crossing  the  first. 
The  point  where  the  two 
lines  cross  each  other  will 
be  the  center  of  the  circle, 
i shows  the-ip,ilicatioaof  the 
instrument  as  a  carpenter's 
try-square  and  an  outside- 
square.  A*  as  a  miter,  /  as  a 
T-square  and  a  graduated 
rule,  m  as  an  ontsiile-aquare 
for  drawing  and  a  T-square 
for  machinists. 

The  school-square  of  Wal- 
ter Smith  is  a  drawing-imple- 
ment formed  of  two  sides  of 
a  square  connected  by  a  di- 
agonal, the  outer  edges  pro- 
vided with  various  scales, 
and  the  inner  with  a  scale  of 
angles,  forming  in  one  im- 
plement a  square,  triangle, 
and  protractor.  It  stands 
in  the  place  of  a  number  of 
separate  instruments,  —  the 
rule,  set-square,  scale,  and 
protractor. 


The  other  figures  represent  a  pocket  instrument,  containmg 
a  circle-pen,  a  wriling-pcn,  dividers,  and  pencil-holder.     The 

Fig.  6506. 


Smith'' s  School- Square  and  Dividers. 

instrument  has  a  reversible  extension  les.  which  has  a  fixed 
point,  a  pencil-holder,  and  a  peu-l\older  slide. 

Tacodorus  of  Samoa  was  probably  a  very  successful  architect, 
but.  it  is  not  likely  that  ho  was,  as  Pliny  state?!,  the  inventor  of 
the  square  and  the  level.  Thr  bniMers  of  A*^!ien«,  Thebes,  and 
Rpnrta,  and  t!ie  early  cities  of  the  plains  of  the  Euphrates  and 
Tigris,  we  mny  reasonably  suppose,  hid  ."qnarc*,  levels,  and 
plumbs,  a«  welt  as  the  hammer  and  lever  credited  by  the  same 
Pliny  to  Cinyra  of  Cyprus. 

It  will  surprise  no  one  who  knows  what  good  ivork,  square 


work,  was  made 

by    tlie  ancient 

Ei;yptians  to  be 

iuformed      that 

they      used      a 

square,  but  the 

association       of 

the  tools  in  the 

accompanying  " 

cut     brings     to 

our     view     the 

state  of  the  art  in  the  year  1490  B.  c.    The  chair-legs  were  "got 

out  '■  by  the  adze  and  tested  by  the  square  in  the  days  when 

the  lathe  was  not. 

The  square  was  regarded  in  ancient  times  as  the  sign  of  com- 
pleteness. Simonides  speaks  of  a  man  being  "square  as  to  bis 
ft-et,  his  hands,  and  his  mind."  Aristotle  h.is  the  same  kind 
of  comparison.  We  yet  hear  of  working  and  acting  "  on  the 
square,"  having  accounts  ''all  square,"  and  of"  square  meals," 
complete  and  satisfying'. 

The  square  (noriiia)  is  represented  on  Roman  tombs.  In  some 
cases  it  is  a  right-angled  triangle;  in  otlier  examples  the  liy- 
potheouse  is  omitted, —  the  modern  form.  Sec  Oabpentcr's 
Tools,  p;ige  473. 

The  Japanese  have  iron  squares,  marked  with  degrees.  Their 
measures  are  brass,  very  light  and  tinted.  On  one  side  the 
inch,  or  what  stands  for  the  inch  with  us,  is  1  ^  ,„  inrhes,  and 
diviJed  into  ten  pirts.  On  the  otlier  sitle  is  a  different  scale, 
measuring  1 1^,  jg  English  inches,  and  divided  iuto  twelve  parts, 

2.  {NaiUical.)  a.  Tliat  part  of  the  shank  of  an 
anchor  to  which  the  stocl:  and  shackle  are  attached. 
See  Anchor. 

b.  To  square  away  is  to  square  tlie  yards  by  the 
braces  and  run  before  the  wind. 

3.  {Bookbimllng.)  The  projection  of  a  board  be- 
yond the  book-edge. 

4.  {Horofofjif.)  a.  That  portion  of  the  arbor  on 
which  the  winding-key  is  placed. 

b.  A  similar  t>art  on  the  arbor  of  tlie  hands  of  a 
watch,  wlieveby  they  are  set. 

5.  (Glazing.)     A  pane  of  glass. 

6.  {Carpentrij.)  100  feet,  —  that  is,  10x10;  a 
unit  of  measurement  used  in  boarding  and  roofing. 

7.  {Printing.)  A  certain  number  of  lines  in  a 
column,  of  nearly  equal  height  and  width. 

Square-file.  A  file  which  is  square  in  its 
tran.->verse  section.  It  is  usually  taper,  and  has  one 
safe  side.  It  is  used  as  an  atkrinij  lile  in  starting 
kcij-iray^  and  grooves  for  splines,  coftcrs,  and  v'cdycs. 

Square-frame.  {Shipbuilding.)  A  frame  square 
witb  the  line  of  the  keel,  having  no  beveling. 

Square-joint.  A  mode  of  joining  wooden  stuff 
in  which  the  edges  are  brought  S(|uarcly  together, 
without  rabbeting,  tongue,  or  feather.    See  Joint. 

Square-rab'bet  Plane.  {Joinery.)  One  for 
making  a  rabbet  at  an  angle  of  90°  with  the  work- 
ing face. 

Square-rig.  {Nautical.)  That  rig  in  whicli 
the  hiwi-r  sails  are  suspended  from  horizontal  yards, 
as  distinguished  from  fore-and-aft  rig.  See  Fore- 
and-aft  Sail. 

Square-roof.  {Carpentry.)  One  in  which  the 
principal  raftrrs  meet  at  aright  angle.  See  Roof. 
See  Fig.  4420,  10;  Fig.  4421,  17. 

Square-sail.  (Xautical.)  a.  A  four-sided  sail, 
whose  middle  position  is  athwartship.  It  is  sup- 
ported by  a  yard,  slung  at  its  mid-length  by  a  truss 
or  parral.  It  is  distinguished  from  sails  which  are 
extended  by  stays,  booms,  gaffs,  hiteens,  sprits,  etc. 

Of  a  square-sail,  — 
The  upper  edge  is  the  krad. 
The  lower  edge  is  the  /bo/. 
The  side  edges  are  leeches. 
j      The  lower  corners  are  dews ;  they  are  stretched  by  ropes 
called  sheets,  and  are  drawn  up  to  the  bunt  of  the  j  ard  by  clew- 
ti7ies. 
j      The  bnwlin^  is  attiched  bv  b-ywline-hr idles  to  the  leech  of  the 
,  sail,  to  keep  the  weather-edge  drawn  forward  when  the  ship  is 

cln^e-haulcd. 
I       Fifit'ineft  ai-e  in  front  of  the  stil,  and  are  for  hauling  up  the 
;  foot  of  the  sail  tn  the  yard  in  furling. 

Leer.h-lines  pnss  to  the  leech,  and  are  for  hauling  up  the  leech 
!  to  the  yard  in  furling. 
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The  stab-lines  are  similar  to  tlie  lefch-tines,  but  pass  abaft  tlie 
Bail. 

Ree/tacklfs  have  a  twofold  purchase,  and  are  used  for  haul- 
ing up  the  leeches  of  courses  aud  topsails  to  the  yard-arms  be- 
fore furiiug  them. 

GusJcels  are  plaited  ropes  for  tying  up  the  furled  sail. 

b.  A  sail  set  on  the  foremast.s  of  schooners,  and  on 
the  masts  of  slooi«  and  cutters,  when  sailing  before 
the  wind  in  light  weather. 

Square-sail  Boom.  {Nautical.)  A  spar  used 
to  e.xtend  the  outer  lower  corniM's  of  square-sails  in 
selioonors,  sloops,  and  cutters. 

Square-stern.  {Shiphailding.)  A  bnild  in 
whicli  the  wing-transom  is  at  right  angles  to  the 
stern-post,  in  contradistinction  to  round  stern. 

Square-tim'ber.  (Skipbaildiii'j.)  One  stand- 
ing siniiire  witli,  that  is,  perpendicular  to,  the  keel. 

Square-tucks.  (HliipbaUdiiKj.)  The  Hat  sur- 
faces left  at  the  stern  of  a  vessel  when  the  planks  of 
the  bottom  are  not  worked  round  to  the  wing-tran- 
som, but  end  in  the  fashion-piece. 

Squat.    {Miiiiiiq.)    a.  Tin  ore,  mi.xed  with  spar. 

b.    A  small  separate  vein  of  ore. 

Squee'gee.  1.  {Xautical.)  A  scrubber,  con- 
sisting of  a  plate  of  gutta-percha  at  the  end  of  a 
handle.     Sqicilijce. 

2.  The  same  kind  of  tool  is  used  in  wiping  super- 
fluous moisture  from  plates. 

Squeez'er.  {Mdal-workhig.)  A  machine  which 
takes  the  ball  of  puddled  iron  and  reduces  it  to  a 
compact  mass,  i-eady  for  tlie  rolls.  In  one  form  it  is 
a  toothed  or  corrugated  wheel  or  segment,  turning 
within  an  outer  eccentric  casing  in  such  manner  as 
to  be  rolled  by  tlie  contact  of  the  two,  being  squeezed 
between  the  gradually  narrowing  space  between  the 
surfaces  of  the  wheel  and  the  case. 

In  Italston's  rotary  squeezer  the  ball  of  metal  is  inserted  at  a, 
and  is  carried  arouud  iu  the  direction  showu  by  the  arrow  by  the 

ridi^ed  ro.Ier  ft. 
Fig.  5508.  which,  rotating 

in  that  direc- 
tion,ronipresses 
it  between  itself 
and  the  ridj^ed 
eccentric  c^ising 
c  as  the  sectional 
area  of  the  space 
between  the  two 
diminishes ;  ex- 
pressini;  the  cin- 
der and  tleliver- 
ing  the  ball  at 
the  opening  d. 

The  Saurian 
squeezer  is  so 
called  from  its 
similarity  to  the 
j  iws  of  a  sauri- 
;in, — acrocojile, 
In  r  instance. 
The  upper  jaw 
b  is  moved  by 
a  crank  a  on  a 
pivot,  in  the  manner  of  the  movable  jaw  of  a  pair  of  heivy 
shear*.  The  palate  and  lower  jiw  are  corrugated.  Its  ortice  is 
to  compact  aud  shape  the  ball  c  of  puddled  iron,  and  squeeze 
out  the  dross. 

Fig.  5003 


Squeez'ing-box.  (Pottery.)  A  metallic  cylin- 
der having  a  hole  in  the  bottom,  through  which  clay 
is  pressed  for  shaping  the  handles,  etc.,  of  earthen- 
ware. 

Squib.  (Pijrotcchny.)  A  paper  case  filled  with 
powilcr. 

Squid-jig'ger.  A  trolling-hook  for  catching 
squids  for  bait.  See  patent,  Fitzgerald,  January 
13,  1874,  No.  146,443. 

Squid-throvr'er.  A  device  like  a  catapult  for 
throwing  a  hshing-line  seaward,  carrying  the  S(piid- 
bait.  Used  in  blue-hshing.  See  patent,  Peck,  Ko- 
veml.er  10,  1874,  No.  15i;,ti4S. 

Sqtail'gee.  (Xaiiticol.)  An  instrument  like  a 
hoe,  covered  with  leather,  to  rub  the  decks  after 
washing. 

Squincb.  {Architecture.)  A  small  pendentive 
arch  formed  across  the  angle  of  a  square  tower  to 
suiqiort  the  side  of  a  superimposed  octagon.  Also 
called  a  sconce. 

Squir'rel.  One  of  the  small  rollers,  provided 
■with  cards,  and  acting  in  conjunction  with  the  large 
cylinder  of  a  carding-machine  in  opening  the  knots 
and  bringing  the  filaments  into   parallelism,      ^-" 

CaRI)ING-M.\CHIXF,. 

Squirt.     A  Syuixge  (which  see). 


RiUstoii's  Rotary  Squeezer. 


See 


1.    {Leather.)     A   pegging-awl.      A 


A  marlinspike. 

A  lady's  awl  for  opening  holes  for 


Sajcrian  Squeezer, 


Stab'ber. 

pricker. 

2.  {Xaiitical.) 

3.  (Domestic.) 
eyelets. 

Stab'bing.     1.  (BoolehineKng.)     a.  The  punctur- 
ing of  the  boards  for  the  slips. 

b.  The  perforation  of  a  pile  of  folded  sheets  for  a 
stitching  twine.     A  cheap  substitute  for  scicing. 

2.   (Masonry.)      The  picking  or  roughening  of  a 
brick  wall,  in  order  to  make  plaster  adheie  thereto. 

Stab'bing-ma-chiue'.     (Bookbinding.)    A  ma- 
chine lor  pcilorating  a  ])ile  of  folded  and  gathered 
signatures  lor  the  insertion  of  the  .<i('(Vc7(i'«(/-thread. 
It  is  a  cheap  sub- 
stitute   for   sew-  Fig.  5510. 
ing.    The  thread 
is  reeved  through 
these    holes   a 
short       distance 
from  the  folded 
edge  of  the  sig- 
natures and  tied. 

Three  awls  are  ad- 
justably inserted  in 
a  vertically  slidin- 
head,  depressed  t  ^ 
means  of  a  treadl-' ; 
after  puncturing  the 
set  of  sheets,  the 
head  is  thrown  up  by 
a  spiral  spring  when 
the  foot  is  lifted  from 
the  treadle. 

.See  also  No. 
114.2S6,  Glass,  May 
2,18;i;  No.  116,757, 
Reynolds,  July  4, 
1871. 

Stab'bing- 
press.  A  book- 
binder's press,  in 
which  pointed 
rods  are  driven 
tlu'ough  the  fold- 
ed sheets  near 
the  back,  to  stitch 
them  together. 
A  substitute  for  sewing.     See  SrAnBixn-MACMiNE. 

Sta'ble.     A  house  for  horses  or  cattle. 

a.  A  half-plan  of  stall  with  wooden  block  floor.     The  edges 


Stabbing-  Mactt  ine. 


STABLE-CLEANER. 


2296 


STACK-GUARD. 


Kg.  5511. 


b.  (Architecture.)  A  cluster  of  chim- 
neys. 

2.  (Husbandry.)  A  structure  of 
liay,  or  grain  in  sheaves,  liaving,  when 
of  perfect  shape,  a  conical  top,  and  a 
frustum  of  au  inverted  conoid  for  a 
base. 

The  term  stack  is  applied  in  the 
United  States  to  those  which  are  round 
in  plan  ;  rick  to  those  which  are  elon- 
gated in  plan. 

3.  (Military.)  A  number  of  small 
fire-arms  stood  up  together  so  that  tlieir 
bayonets     cross. 


Jackson^s  Stable-Flooring. 


See      StACKING- 
HOOK. 

Stack-bor'- 
er.  (Husbandry.) 
A  n     implement 
for  taking  a  cy- 
lindrical plug  out  of  a  stack,  so 
as  to  admit  air  when  the  hay  is 
heating  to  a  dangerous  extent. 
It  consists  of  two  parts,  —  a  lead- 
ing .screw  and  cutting  lip  a,  and  a 
drawing  screw  b.     Each  is  worked  by 


a  cross-liandle  c,  in  the  usual  man- 
ner. The  tool  a  is  entered  first,  and 
cuts  out  the  plug  ;  being  then  with- 
drawn ,  the  tool  b  is  inserted  in  the 


Stack-Borer. 


of  the  blocks  are  beveled,  forming  gutters  to  prevent  the  horses 
from  slipping  ;  their  surfaces  are  treated  with  coal-tar  or  as- 
phaltum. 

6,  diagonally  laid  plank  floor ;  top  removed  from  central  gut- 
ter. 

c,  floor  with  slats  and  interstices,  sloping  two  inches  from 
rear  to  front. 

rf,  brick  floor,  with  sides  sloping  toward  central   cesspool 
and  trap,  connecting  with  drain-pipe. 

Besides  those  shown,  a  variety  of  wood-block  and  concrete 
floors,  and  many  forms  of  gratings,  are  used  for  stable-floors. 

The  great  requisites  of  a  good  floor  are  dryness,  warmth,  and  i  manner  of  a  cork-screw,  and  with- 
perfect  cleanliness.  I  draws  the  plug  of  hay. 

Fig.  5512  shows  some  forms  of  stable-flttings.  I      The  policy  of  letting  air  to  the  center  after  the  heating  has 

taken  place  is  disputed, as  it  ad- 
Fig.  5512  mits  oxygen  to  increase  the  en- 
ergy of  the  action.  This,  how- 
ever, does  not  concern  us  now. 
Such  is  the  tool. 

Stack'er.  A  macliine 
adapted  for  delivering 
straw  from  the  thrashing- 
machine  on  to  the  stack, 
or  hay  from  a  wagon  on  to 
a  stack  or  into  a  loft. 

It  consists  of  a  truck 
carrying  a  trough  of  suit- 
able length,  wliich  may  be 
set  to  any  desired  angle 
of  elevation,  and  within 
which  a  wide,  endless 
spiked  band  o  is  carried  on 
rollers,  genei-ally  ojierated 
by  a  belt  from  a  ]ndley  on 
the  screen-cyliniler  of  tlie 
thra.'ihing-niachine.  See  House-power,  Fig.  2570, 
page  11 26. 

Stack-guard.  (Husbandry.)  A  temporary  roof 
capalile  of  elevation,  and  designed  to  protect  a  stack 
or  rick  of  hay  or  grain  in  process  of  foiination  ;  may 
be  made  by  a  couple  of  poles  stayed  by  guys  and 


Jackson's  Stable-Fittings. 

Sta'ble-clean'er.  A  manure-drag  for  removing 
used  litter  I'rom  stables. 

Stack.  1.  a.  A  chimney  of  masonry  or  brick- 
work, tisually  belonging  to  an  engine  or  other  fur- 
nace. _  To  term  a  smoke-pipe  or  metallic  chimney  a 
,  stack  is  but  a  loose  use  of  the  word,  to  say  the  least. 


Fig  6514. 


Stacker. 
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Fig.  5515. 


Slack-  Guard. 


pliintetl  in  wheels.  The  awning  is  stretched  upon  a 
tVanie,  and  su.spended  by  tackle  from  each  spar. 

Stack'ing-band.  {Htishandnj.)  A  rope  used 
in  liinding  thatili  upon  a  stack. 

Stack'ing-der'rick.  A  form  of  derrick  for  use 
in  the  field  or  stack-yard  for  lifting  hay  on  to  the 
stack. 

A  horse  hay-fork  is  employed,  and  is  slung  from  the 


Fig.  5516. 


Stack'mg-sw^iv'el.  A  swivel  attached  to  the 
upper  liand  of  a  breech-loading  rifie  or  carbine,  to 
enable  stacks  to  be  formed  without  attaching  the 
bayonet  or  using  the  wiper.     See  Stacking-uciok. 

Stack-stand.  (Agriculture.)  A  device  for  sup- 
porting a  stack  of  hay  or  grain  at  a  sutticient  dis- 
tance abovi'  the  ground  to  preserve  it  dry  beneath 
and  prevent  the  ravages  of  vermin.  It  consists  of  a 
central  foot,  around  which  are  arranged  a  series  of 
pillars,  connected  to  the  central  one  liy  radial  bars  ; 
braces  connect  the  pillars  and  radial  bars  with  each 
other.  The  siipjiorts  are  of  cast-iron,  and  the  other 
parts  of  wrought-iron. 

Fig.  5518. 


Fig.  5517. 


Hay-Derrick. 

yard  F,  which  is  secured  by  a  parral  to  the  topmast 
E :  this  is  swiveled  on  the  post  B,  so  as  to  give  cir- 
cular sweep  to  tlie  end  of  the  yard.  The  lioisting- 
rope  passes  over  pulleys  on  the  yard, 
mast,  and  base-piece. 

Stack'ing-hook.  (Fire-arms.)  A 
hook  attached  to  the  upper  band  of  a 
rifle  or  carbine,  to  enable  the  arms  to 
be  stacked  without  using  the  wi])ing- 
rod  or  attaching  the  bayonet.  Invented 
by  Lieut. -Col.  E.  Pice,  U.S.A.,  and 
adapted  for  use  upon  arms  manufac- 
tured by  the  government. 

0,  upper  hand,  with  stacking-hook 
and  swivel  for  sling. 
(l    ~^^)  b,  upper  band,  with  staeking-swivel 

and  slinij-swivel. 
Stacking-Hook,       Stack'ing-stage.       (Husbandry.) 
"c.  A  scaffold  used  in  building  stacks. 


Stack-Stand. 


More  care  is  laTistied  upon  ptarlt-stands  in  Britain  than  in  the 
United  State?.  A  Ptack-stand  in  the  We?t  is  a  mere  foundation 
of  rails,  usually  a  square  of  the  leUKth  of  a  rail,  say  11  feet,  or 
else  11  X  22.     Pome  carry  up  the  sides  for  a  round  or  two. 

The  British  stack-yard,  when  conducted  in  the  most  approved 
style,  has  stands  in  rows  for  tlie  reception  of  grain,  the  staclts 
being  carefully  thatched.  On  the  foundjitioii  are  erected  posts, 
which  support  the  fioor.  In  the  center  is  an  open,  pyramidal 
structure,  affording  an  opening  for  access  of  air  to  the  center  of 
the  stack. 

Stad'da.  The  doublc-bladed  saw  of  a  comb- 
maker.     See  C'o.mh. 

Stad'dle.  (Husiondry.)  A  ciicular  platfonn, 
supported  on  jiosts,  and  de.'-igned  for  a  stack-stand, 
to  raise  the  grain  above  the  reach  of  vermin. 

For  large  stacks  the  staddle  has  .several  concentric 
circles,  or  the  annular  platform  connects  by  converg- 
ing-rods with  a  central  post. 

Stad'dle-stand.    (Hvsbnvdry.)   A  stack-stand. 
Stad'dle-roof.     A  protection  for  a  stack. 
Stade.     1.   A  landing,  or  wharf.     A  staith. 
2.   A  measure  of  distance.    A  stadium,  or  furlong. 
See  Stadr'm. 

Sta-dim'e-ter.  An  instrument  invented  by 
Messrs.  Paucellier  and  AVagner,  of  the  French  topo- 
graphical corps,  for  ascertaining  the  distance  between 
two  points.  It  consists  of  a  horizontal,  graduated 
rule,  mounted  on  an  upright  staff.  It  is  viewed 
through  an  inverting  telescope  provided  with  a  mi- 
crometer. The  number  of  divisions  of  the  niiciomefer 
that  cover  a  certain  mtmber  of  the  divisions  on  the 
rule  indicates  the  distance  between  it  and  the  tele- 
.scope. 

Sta'di-um.  1.  An  instrument  for  approximately 
measuring  distances  by  the  visual  angle  subtended 
by  them.  It  is  made  of  sheet-metal,  brass  or  silver, 
and  has  a  tapering  slit,  on  the  edges  of  which  are 
marked  the  distances  at  which  a  tnan  of  ordinary  size 
would  just  appear  to  fill  the  aperture  when  the  in- 
strument is  held  a  certain  distance  from  the  eye. 
This  distance  is  regulated  by  a  string  held  between 
the  teeth. 

2.  An  ancient  measure  of  length,  =  600  Greek 
feet,  625  Roman  feet,  or  125  Roman  paces,  =  606.75 
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feet  English.     Tliis  was  the  leugth  of  the  Olympic 
foot-race  course. 

Staff.     1.   The  handle  of  a  tool  or  iraplement. 

2.  A  jiillar  or  stake,  for  support  ;  as  the  Js/cob 
staff  of  a  circuiufen-nter.     See  6,  Fig.  2710. 

3.  A  straight-edge,  for  testing  or  truing  a  line  or 
surface. 

4.  {MiUinff.)  The;jroo/'-statf,  raZ-staff,  /mm-staM", 
used  in  testing  the  face  of  the  stone,  or  ascertaining 
whether  it  runs  exactly  horizontal. 

5.  (SanrifiiKj.)  a.  A  graduated  stick,  used  in 
leveling.     Sec  Fig.  2913. 

b.   A  Jacob's  staff.     See  Fig.  2710. 

6.  {Phisferintj.)  A  shit  placed  at  a  salient  angle 
of  an  intericn- wall  lliish  with  the  plastering  on  either 
side,  to  form  a  protection  thereto.      An  autjlc-staff. 

7.  A  round,  rtuuf,  randUy  or  step  of  a  ladder. 

8.  One  of  the  bars  of  a  rundle  ;  a  certain  open 
style  of  wagon-bed,  made  like  a  crate. 

9.  {ShipbitUdliKj.)  A  measuring  ami  spacing  rule. 
The  ciiHinrj-dou'ii  stall"  is  a  rod,  having  marked  upon 
it  the  hight  of  the  ciUfhig-doum  line  above  tlu'  keel 
at  the  several  frames.     See  Cutting-uown  Line. 

The  half-brcadlh  stati'  is  a  rod,  having  marked  upon 
it  lialf  the  length  of  each  beam  in  the  ship. 

The  A/^AZ-stafi'  is  a  rod  having  marked  upon  it  the 
hight  above  the  keel  of  all  the  frames  at  the  beam- 
line  of  the  ship. 

The  room  and  space  staff  is  for  regulating  the  dis- 
tances apart  of  the  frames. 

10.  {Kaidical.)  A  pole  for  a  flag.  The  ciisi/jn- 
staH'  is  erected  over  the  stern  ;  the  y«ci--staff,  over  the 
bowsprit  cap. 

11.  {Surgical.)  A  curved  and  grooved  steel  in- 
strument introduced  throngh  the  urethra  into  the 
bladder  in  the  operation  of  lithotomy,  and  serving  as 
a  director  for  the  gorget  or  knife. 

12.  (Music.)  The  tive  lines  and  four  spaces  on 
which  notes  of  tunes  are  written. 

Staff-au'gle.  (Phistrrinrf.)  A  slat  at  a  salient 
angle  of  an  interior  wall  to  protect  the  plastering. 

See  SlAFF-BEAD. 

Staff-bead.    A  species  of  angle-staff.     A  beaded 

strip  of  wood  placed  at  a  vertical  exterior  angle  in  an 

apartment,  and  serving  to  protect  the  plas- 

Fig.  5519.  tering,    and  as  a  guide  in  floafiufj.      It  is 

F y->j  made  flush  with  the  surface  of  the  plaster, 

' — TTXn  *"'^^  ^^  secured  by  nails  to  bond  plugging  oi- 
K   wooden  bricks  fixed  in  the  walls. 
L       Stage.     1.  A  landing  at  a  quay  or  pier. 
It  sometimes  rises  and  subsides  with  the 
tide,  or  is  lowered  or  raised  to  suit  the  vary- 
ing hight  of  water. 

2.  A  platform  on  which  workmen  stand  in  paint- 
ing, pointing,  calking,  scraping,  etc.,  a  wall  or  a 
ship.  A  hanxjing  stage  is  suspended  by  ropes,  A 
Jloating  stage  rests  on  the  water.  A  scojfold  is  sup- 
ported from  beneath  by  poles  or  framework.  See 
page  20-15. 

3.  A  platform  or  rostrum  for  acting  or  public 
speaking. 

4.  {Opfics.)  A  platform  on  which  an  object  is 
plaeeil  to  be  viewed  by  a  mici'oscope. 

Stages  are  of  various  consti-uctions,  as  lever-stage, 
mriffndic  sfitgr,  virchauica/  stage,  etc. 

The  mechanical  etajre  has  horizontal  and  vertical  mechani- 
cal uioTcments,  plidiui;  oliject -holder,  and  reTolving  fitting. 

5.  A  vehicle  traveling  on  a  regular  route  for  carry- 
ing passengers. 

Stage-coach.  A  vehicle  for  passengers  running 
on  a  reguhir  loute. 

Sta^e-coiches  appear  to  have  hcen  introduceil  into  Britain  by 
Ilcnry  Anderson,  wlio,  about  I'ilH,  hrouirlit  tliem  from  Strai- 
8und,  Ponjcvania,  and  was  granted  a  patent  for  the  privilege  of 


Staf- 
Bead. 


running  them  between  Edinburgh  and  Leith-  Some  fourteen 
or  liltKfii  years  afterward  they  had  become  known  in  Lnghtnd. 
In  lG;!>y  the  (.'oventry  coach  i.f  referred  to,  and  iu  ItiGl  the  Ox- 
ford eoaeh,  which  took  two  days  to  ruaeh  Londcm  (55  uiile^) 
In  Ititjy  an  Oxford  coach  ran  from  London  to  Oxford  in  iliir- 
tt*en  hours,  in  euninier.  In  1742,  however,  the  Oxford  stage 
was  still  two  days  on  the  road,  lu  l(ii32,  owing  perhaps  to  the 
revoUition,  there  were  but  six  coaches  on  all  the  roads  in  the 
country,  among  them  one  to  Aylesbury,  next  year  ODe  to  St. 
Albans  In  1072  they  appear  to  have  become  go  numerous  that 
one  .lohn  Cresset  wrote  against  them  as  being  mischievous  to 
the  public,  destructive  to  trade,  and  prejudicial  to  land;  they 
destroyed  the  breed  of  guoi  horses,  hindered  the  breed  of  good 
watermen,  ami  encouraged  the  gentry  to  visit  London  too  often. 

A  few  years  previously  one  of  the^o  gentry  wrote:  "This 
traval  has  so  indisposed  mee  yt  I  am  resolved  never  to  ride  up 
again  in  a  coach.''  How  the  knights  and  ladies,  of  whom,  ac- 
cording to  his  account,  his  fellow-passengers  were  made  up, 
stood  it,  does  not  appear. 

In  11377  there  was  a  Chester,  in  1G79  a  Birmingham,  and  in 
168U  a  Bedford  coach.  In  1G82  the  journey  between  Notting- 
ham and  IxJiulon  occupied  four  days  (130  miles).  The  couches 
had  projections,  called  boots,  on  each  side,  ■nhere  pas.'enpcrs  sat 
with  their  backs  to  the  body  of  the  carriage  In  1678,  Provost 
Campbell  estjiblishcd  a  coach  to  run  from  Glasgow  to  Edinburgh, 
"  dniwn  by  six  ahle  horses,  to  leave  Edinboro'  i.k  Monday  morn- 
ing and  return  again  (Ood  willing)  iik  Saturday  night.*'  In 
17(H)  the  time  between  London  and  York,  by  coach,  was  four 
day.s,  and  in  1734  John  Dale  notified  the  public  that  a  coach 
would  set  out  from  Edinburgh  to  London  (400  miles)  totrard 
the  etifJ  of  enc/t  week-,  and  perform  the  journey  in  nine  days 
being  three  d'lys  less  than  "  any  coach  that  tnivels  that  road." 

Twenty  years  later,  however,  the  Edinburgii  stjige-coach,  "a 
new,  genteel,  two-end  glas.**  machine,  hung  on  steel  springs,  ex- 
ceedingly light  and  easy,"  took  ten  days  in  summer  and  twelve 
in  winter  to  perform  this  distance  In  1754  the  prospectus  of 
the  "  Hying  coach  ''  set  forth  that,  "  however  incredil  le  it  may 
ap|M*ftr,  this  coach  will  actually  (barring  accidents)  arrive  in  Lon- 
don four  days  and  a  half  after  leaving  Manchester."  Three 
years  later  the  Liverpool  tlying  coach  undertook  to  do  the  dis- 
tance between  that  city  and  London  in  three  days. 

No  great  improvements  in  speed  were  made  until  Palmer, 
who,  according  to  De  Quincey,  was  twice  as  great  a  man  as 
Galileo,  because  he  not  only  invented  niai'-co;ielies  (of  more 
general  practic.il  utility  than  Jupiter's  satellite.^),  but  married 
the  daughter  of  a  duke  and  Fucceeded  in  getting  the  post-oflice 
tn  use  them.  This  revolutionized  the  whole  business  Tho 
Manchester  mail  did  ifcs  187  miles  in  19  hours;  the  Liverpool 
mail  its  203  miles  in  20  hours  50  minutes;  the  Devonport  mail 
its  227  mil'.:s  in  20  hours  ;  the  Holyhead  mail  its  261  miles  in  26 
hours  55  minutes  ;  while  the  Edinburgh  mail  traveled  its  whole 
distance  of  400  miles  in  40  hours.  Other  light  coaches  carrying 
pac.'eogers  only  rivaled  the  mail-stages  in  speed. 

To  obtain  these  results  everything  was  thoroughly  systema- 
tized, and  no  expense  was  spared  ;  little  time  was  lost  in  chang- 
ing horses,  everything  being  ready  prepared  when  the  coach 
arrived  at  each  station.  The  nuniln'r  of  horses  required  was  at 
the  niteof  each  mile ;  thus  the  '"  Wonder  "  had  154  horses,  154 
niiles  being  the  distance  from  London  to  Shivwsbnry  The 
horses  were  fine  animals,  abundantly  fed,  and  rested  23  hours 
out  of  the  24,  besides  remaining  quiet  every  fourth  day  ;  their 
work  was,  however,  very  severe  while  it  tasted. 

The  coaches  were  built  so  as  to  combine  great  strength  with 
lightness,  and  were  termed  paper-coaches  by  the  jehus  of  the 
slower  turn-outs. 

They  curried  no  luggage  on  the  roof,  but  four  outside  passen- 
gers, one  on  the  box  and  tlirec  behind,  and  in  addition  to  the 
coachman  were  provided  with  a  guard,  quite  an  important 
ofTicial,  dressed  in  the  royal  livery,  wbc^e  duty  it  was  particu- 
larly to  see  to  the  sjifety  of  the  mail-s. 

Stage-for'ceps.  {Optics.)  A  device  for  hold- 
ing an  object  upon  the  stage  of  a  comiiound  micro- 
scope. 

Stage-mi-crom'e-ter.  {Optics.)  One  adapted 
to  the  stage  of  a  microscope,  to  measui-e  an  ol.iject 
witliin  the  field  of  view.  Invented  by  Joseph  Jack- 
.«on  Jjister. 

It  consists  of  a  slip  of  glass,  on  which  lines  have  been  ruled 
by  a  diamond,  at  a  certain  distance  apart,  —  i  j^^n,  '  o^ooi  '  r.m(\t 
or  '  lorttKi  of  an  inch.  The  machine  whereby  this  is  effecttd  may 
be  similar  to  the  engraver's  ruling-machine,  by  which  the  fine 
sky-tinta  are  ruled  on  steel-plates.     See  also  Nobert's  Pl\tes. 

The  micrometer  is  inserted  in  the  eye-piece  of  the  microscope, 
and  so  arranired  that  it  may  be  moved  across  the  field  ot  vision 
by  the  aid  of  a  screw. 

Stage-plate.  {Optics.)  A  glass  plate  4xH 
iui'hes,  on  the  stage  of  a  microscope,  having  a  narrow 
ledgti  of  glass  <-eniented  along  one  edge  to  liold  an 
object  when  the  instrument  is  inclined.  It  may 
foiin  the  bottom  plate  of  a  g  voicing -slide. 
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5521,  the    outer 
an   upper,  braceJ 


Stage-wag'on.  {Vehicle.)  A  vehicle  carryiug 
goods  oil  a  i-fguliir  I'oute. 

Stag'ger.  {Vehicle.)  To  set  spokes  in  a  hub  so 
that  tlu;y  are  alternately  on  the  respt-clive  sides  of  a 
median  line,  in  order  io  give  them  a  broader  base, 
and  a  coubei[Ueiitly  greater  stiffness  to  the  wheel 
a"-ainst  lateral  btraiu.  The  mortises  are  said  to  be 
dod'fiu'j. 

Stag'gered  WheeL  ( Vehicle.)  One  whose 
spokes  are  set  in  and  out  alternately  where  they 
enter  the  hub. 

Sta'ging.  A  form  of  scaffold  used  by  builders, 
painters,  and  others. 

In  Fis-  5520,  the  staging  rises  between  guide-posts,  the  elevat- 
ing power  being  a  winch,  ropes,  and  putle.vs 
In     Fig 
frame  h^: 

stage  and  a  lower  suspended 
stage,  and  its  upri;jht3  are 
bolted  to  vertical  pieces  in- 
side the  building. 

Fig.  5522  is  a  staging  for 
ehiugling  or  repairing  roofs. 
Tlie  ends  of  the  porUible  sta- 
ging support  are  provided 
witli  toothed  plates  which  fit 
into  tlie  roof  and  prevent  the 
scaffolding  placed  on  the  sup- 
port from  slipping. 

See  also  Scapfold  ;  Lad- 
der ;  etc. 

Stall.       A    mop    or 

broom  handle. 

Stained -glass. 

13  painted  on  the  sur- 
with   various  min- 

pigments,  wliioh  are 
afterward  fused  and 
fixed  by  the  appli- 
cation of  heat. 

The    glass    should 
be     colorless,     uni- 
form, and  difficult  of 
fu-ion  :  cro.wi  gla.'^, 
made  with  but  little  alkali, 
bi'ing  preferred. 

The  design  on  piper  is  ap- 
plied to  the  back  of  the 
gliss,  and  the  outlines  triced 
through  with  a  fine  pi-ncil  in 
dark  colors,  after  wiiich  the 
proper  pigments  to  produce,  when  burnt,  the  various  colors, 
are  applied  to  the  face  of  the  glx^s,  previously  coited  with, 
gum-water.  Where  lights  are  required,  the  colore  are  par- 
tially removed  by  a  quill  pen  without  a  split.  Where  two  colors 
adjoin  which  are  apt  to  run  into  each  other  during  fusion,  one 
is  applied  on  the  back  of  the  glass. 


Staging  and  Frame. 


Fig.  5521. 


Fig.  5522. 


Staging. 


Roof- Staging. 


The  plates  are  burnt  in  a  close  maffle  of  fire-clay,  closed  by 
folding  doors  of  iron  having  peep-holes,  through  which  the  pro- 
gress of  the  work  may  be  viewed,  and  test-strips,  containing  the 
several  pigments,  withdrawn.  The  plates  are  laid  on  a  la.\er  of 
dry  siftt'd  lime,  .sometimes  in  several  layers,  with  lime  inter- 
posed between  each.  The  fire  is  raised  very  gradually,  to  pre- 
vent cracking  the  glass,  and  a  full  heat  is  maintained  for  three 
or  four  hours,  after  which  it  is  gradually  allowed  to  die  out  to 


anneal  the  glass.    See  Glass-staisdjg,  page  983  ;  Glass-color- 
l>G,  page  9i  /. 

Staining  Wood. 

EbottizffJ  black,  for  moldings,  frames,  etc. :  Strong  vinegar.  1 
gallon  ;  extract  oi  logwood,  2  pouud.s  ;  green  coppent,-.  ^  pound  ; 
China  blue,  i  pound  :  uut-g.il.s,  ^  oume.s.  boil  in  :in  iion  pot 
over  a  slow  fire  ;  wiieu  cool,  the  mixture  is  ready  for  ute.  /  dd 
to  the  above  ^  pint  irou-ru»t,  prepared  by  stcipiug  iron  filings 
in  strong  vinegar. 

Slain  for  tiit  sap  part  of  black-wa'nut :  Strong  vinegar,  1  gal- 
lon :  burnt  unibLr,  dry,  1  pound;  rose-pink,  ^  pound:  Van- 
d^ke  brown,  burnt,  i  pound.  Mix,  let  thtm  stand  one  day,  and 
apply  with  a  sponge. 

Walnut  stain  /vr  pine  and  white,  woods:  Very  thin  Fized 
shellac,  1  gallon  ;  drv  burnt  umber,  1  pound  ;  dry  burnt  ,>ienna, 
Ipound;  lamp-bU.ck,  i  pound.  Shake  until  well  n.ixid.  Apply 
one  coat  with  a  brush,  sand-paper,  and  apply  a  coiit  of  shcUac 
varnish. 

Briicht  rusewocd  stain:  Alcohol,  1  gallon;  ram-wood.  1^ 
pounds  ;  red-.saunders,  ^  pound  ;  extrai  t  of  logwocid,  1  pound  ; 
aquafortis,  2  ounce-s.  W  ben  di.«solved  it  is  leady  for  ufe.  Apply 
in  three  coats,  sand-paper,  grain  with  iron  rust,  shiide  with 
asphaltum,  thinned  with  t^piiits  of  turpentine  ;  when  dry  apply 
a  thin  coat  of  shellac,  sand-paper  when  dr>  ,  and  varuith. 

Sar.n-wood  slain:  Alcohol,  1  quart;  ground  turmeric,  3 
ounces;  powdend  gan.boge,  1^  ountes.  Strain  tlirough  fine 
muslin,  and  apply  two  coats  with  sponge  ;  Eand-paper  and  var- 
nish. 

Blarh  stain  for  pine  or  white  won//:  Water,  1  gallon;  log- 
wood chipjt,  1  pound  :  black  copperas,  J  pound  ;  cxtmct  of  log- 
wood, i  pound:  indigo  blue.  A  ponnd  ;  lamp-black,  2  ounces 
Boil  over  a  slow  fire ;  when  cool,  strain  and  add  4  ounte  nut- 
galls. 

Crim.ton  stain:  Alcohol,  1  quart;  Brazil  wood,  3  ounces; 
cochineal,  J  ounce;  saffron,!  ounce.     Steep  and  strain. 

Stair.  {Carpentry.)  One  of  a  serie.s  of  steps  lor 
ascending  from  one  story  to  another. 

The  riser  is  the  vertical  portion  of  a  step. 

The  triad  is  the  flat  portion  on  which  the  feet  rest. 

The  nosing  is  the  rounded  front  edge  of  a  iiiad  projecting  be- 
yond the  fjice  of  the  riser. 

A  staircase  is  the  complete  arrangement  of  supporting  frame, 
casing,  balusters,  etc 

F'l/trs  ascend  in  a  straight  line,  and  form  ^flight. 

U7n(/e/-.f  ascend  spirally,  around  a  solid  or  open  newel;  or 
they  conxiectyfights. 

A  2vcll-staircase  hna  an  open  nen-el. 

A  siaincfiy  is  a  staircase  bounded  by  walls  or  casing. 

A  comfortably  proportioned  stairca.=e  is  a  modern  contriv- 
ance, unknown  to  Egyptian,  Greek,  or  Roman. 

The  first  bottom  i-tip  is  the  cu'tnil  step,  when  its  end  has  a 
round  turn,  on  which  the  neivtl  or  baluster-post  is  j>Iaeed.    See 

NEW£L. 

The  top  step  is  the  landing. 

A  resting-place  at  the  end  of  a  flight,  midway  of  the  two  floors, 
is  A  half ■■^'nc  or  qiiartfr-space,  according  to  extent. 

Stairs  are  known  by  the  fol- 
lowing names  :  —  fig.  5523^ 

Corkscrew.         Geometrical. 

Dog-legged.        Open  newel. 

French-flight.   Solid  newel. 

Fig.  5523  is  a  spiral  stair- 
case, in  which  the  steps  are 
perforated  at  the  center  and 
secured  upon  acentral  post, so 
that  the  respective  ends  of  the 
steps  belong  to  separate  ad- 
jacent staircases,  at  opposite 
sides  of  the  central  post. 

Fig  5524  shows  on  a  larger 
scale  two  stairs  of  a  set.  The 
iron  stairs  are  cast  hollow,  and 
with  an  end  portion,  which 
forms  part  of  the  solid  newel 
in  the  center.  A  succession  of 
these  pieces  forms  the  stairs. 

See  also  Clo-e's  patent.  No. 
111,610,  February  7,  1871,  in 
which  a  number  of  segmental 
plates  are  arranged  in  a  space 
above  a  spiral  stairway,  and 
can  be  operated  so  as  to  open 
or  close  the  stairway,  to  pre- 
vent fire  from  communicating 
from  story  to  story  of  a  build- 
ing, and  also  to  prevent  heat 
from  ascending  from  a  lower 
to  an  upper  story. 

Instruments  are  made  for 
laying  out  scrolls  and  curves 
for   stair-work.      See  Spir.\l  ;  Spiral  Stair. 

Instrument  for  Drawing. 
A  stair  with  double  risers  is  economical  of  room.    £ach  foot 
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Fig.  5524. 


.  5525. 


Spiral   Stair. 

treads  its  own  side  of  the  stairs,  ascending  a  riser  at  each  step, 
and  only  advancing;  at  each  second  step. 

Artificial  fli;;hts  of  steps  are  among  the  most  ancient  monu- 
ments. Tlie  pyramids  themsctves,  now  that  the  envelope  which 
filled  the  steps  has  worn  off,  form  the  most  magnificent  artificial 
Hi'zhts  of  steps  in  the  world.  The  stairs  at  the 
Nilonieter  of  Klephanta,  and  those  of  Benares  on 
the  Ganges,  are  other  notahte  examples;  the 
former  are  mentioned  by  Strabo. 

Stairs  are  mentioned  several  times  in  the  Bible, 
as  are  also  steps  ;  the  steps  of  the  altar,  of  the 
king's  throne,  etc. 

Great  as  is  the  convenience  of  a  stairs  or  in- 
terior (light  of  steps,  it  was  a  comparatively  un- 
common thing  until  a  recent  date,  except  in  the 
form  of  a  ladder. 

The  bidder  is  once  referred  to  in  the  Bible,  in 
the  vision  of  Jacob,  but  may   be   presumed  to 
have  been  quite  a  well-known  contrivance.     We 
know  by   the  Egyptian   paintings  that  scaling- 
Double-Riser  ladders  were  common  in  the  wars  of  the  great 
Stairs.        Pharaohs.     Also,  that  they  were  a  regular  part 
of  the  military  equipment  of  the  Romans. 
Perhaps  the  first  notice  of  regular  stairs  occurs  in  the  de- 
scription of  Solomon's  temple  at  Jerusalem.    This  structure  w.is 
30  cuhits  high,  say  50  feet,  and  it  may  he  inferred  that  the  stairs 
had  one  exterior  and  one  interior  fiight. 

"  The  door  for  the  middle  chamber  was  in  the  right  side  of 
the  house;  and  they  went  up  with  winding  stairs  into  the  mid- 
dle r/iamber,  and  out  of  the  middle  into  the  third  " 

The  italics  are  the  addenda  of  the  translators  The  middle 
story  of  the  three,  which  would  be  called  the  first  story  in  Eng- 
land, and  which  we  call  the  second  story,  appears  to  have  had  a 
door  on  the  outside,  ''  the  right  side  "  to  a  person  facing  the 
principal  entrance ;  but  the  winding  stairs  led  ''  out  of  the  mid- 
dle (2d  story)  into  the  third  "  (story). 

If  we  assume  the  "  winding  stairs  "  to  have  been  of  the  sim- 
plest form,  they  were  made  to  wind  around  a  central  post,  the 
outer  edges  of  the  trrads  being  supported  by  a  circular  %vall  of 
posts.  The  hight  of  the  stories  may  have  been  20,  20.  and  10, 
unless  the  dimensions  given  (50  feet  perpendicular)  include  the 
roof;  but  this  was  probably  flat,  as  usual  in  Palestine.  The  as- 
sumption that  the  building  was  after  the  Greek  model  isabsurd, 
as  the  earliest  Greek  order,  the  Doric,  did  not  commence  till 
350  years  afterward.  Persons  with  Masonic  enthusiasm,  with- 
out a  Mason's  knowledge,  in  stating  that  the  order  was  Corin- 
thian, have  anticipated  Oallimachus  (iSO  years.  The  Corinthian 
order  was  unknown  until  Hie  period  of  the  Macedonian  conquest 
of  the  southern  states  of  Greece. 

The  staircase  of  the  Scala  Snri'a  at  Rome  consists  of  three 
flights.  The  middle  one  has  28  steps,  which  are  stated  to  have 
been  sent  from  Jerusalem  to  Rome  by  Helena,  the  devout  and 
highly  sucres>ful  explorer.  These  steps  are  stated  to  have  been 
formerly  in  the  house  of  Pilate,  and  to  have  been  ascended  by 
our  Saviour  in  his  progress  to  the  jndgment-hall  of  the  capricious 
Roman      The  pilgrims  ascend  them  on  their  knees. 

"■  A  winding  stair-ladiler  joined  on  to  the  open  chamber,  lead- 
ing to  the  secret  walk,  and  a  banqueting-room  capable  of  con- 
taining nine  couches,  constructed  antl  furnished  in  the  Egyp- 
tian style."  —  Description  of  the  ship  of  Ptolemy  Philopator,by 
Callixenus.  and  quoted  by  Atlifna-us  in  the  "  Deipnnsophists." 
The  staircase  became  a  prominent  feature  in  interior  archi- 
tecture in  the  reign  of  Elizabeth  of  England. 

Stair'case.  A  set  of  steps  in  a  hou.se  to  ascend 
IVuiii  one  story  to  another. 

A  gcuinclrlcal  st((i/-case  is  one  in  whieh  the  stairs 
have  an  open  newel,  each  step  being  supported  by 
the  Willi  ;it  one  eml  only.      See  SiAiu. 

Stair-head.     The  top  of  a  fli.^'ht  of  stairs. 

Stair-rod.  A  rod  eonfining  a  stair-earpet  at  tlie 
reeiMliiii;  an^h'.  where  the  ri.ser  and  tread  meet. 

Stair'Tvay.     A  flight  of  steps  ;  a  sfaiirasr. 

Staith.  An  elevated  railroad-staging,  from  whieh 
coal-ears  tliseharge  their  loads  into  cars  or  vessels 
beneath.     See  Fig.  1357. 


Stake.  1.  (Currying,)  A  post  on  which  a  slciu 
is  stretched  while  currying  or  graining. 

2.  {Husbandrij.)  a.  An  upright  bar  to  support  a 
vine  or  tree. 

b.  One  of  the  uprights  of  a  wattled  fence  or 
screen. 

c.  One  of  the  pieces  of  timber  leaning  against  the 
corner  of  a  worm-fence,  and  serving  with  its  fellow 
on  the  other  side  to  hold  the  rickr  rail. 

3.  {Railway.)  An  upright  bar  held  by  staples  on 
the  edge  of  the  bed  of  a  platform  car,  to  hold  on  the 
load  of  lumber,  or  the  side  and  end  boards  whieh 
hold  the  coal,  gravel,  etc. 

4.  {Vehicle.)  The  upright  or  standard  on  the 
bolster  of  a  wagon,  to  keeji  the  bed,  a  log,  or  a  load 
of  lumber  from  shifting  off  side- 
ways.    See  Fig.  705. 

5.  {Metal-working.)  A  small  an- 
vil used  bj'  blacksmiths  and  sheet- 
metal  workers.  It  usually  has  a 
tang,  by  which  it  is  stuck  in  a 
S(|uare  socket  of  a  bench,  block,  or 
anvil.  It  has  various  forms  in  the  Slake. 
ditierent  trades. 

a  (Fig.  5527),  a  hatchet  stake,  from  2  to  10  inches  wide,  and 
used  for  bending  the  thin  metals,  as  the  edge  of  an  anvii  is 
used  for  bending  thicker  metal,  by  the  blacksmith. 

6,  a  stake  with  a  rounded  edge. 

c,  a  stake  with  a  rounded  top. 

(I,  a  stake  with  a  ridged  top. 

e,  a  stake  with  a  conoidal  top. 


Fig.  5526. 


Fig.  5527- 


Fig.  5528. 
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Stakes.  Slak-f-  Ht  ad. 

Stakes  are  also  known  by  their  purpose,  as  chasing,  dresting, 
planishing  stakes. 

6.   {Shipwright ing.)    A  regular  course  of  planking 
on  a  ship.     A  sti^ake. 

Fig.  5529, 


Sta/ct-lnm   BnuJer. 


STAKE-HEAD. 
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Stake-head.  {Ropc-ma.kUuj.)  A  horizontal  bar 
supported  by  a  jjost  and  stationed  at  intervals  in  the 
length  of  a  ropewalk,  to  sujiiiort  the  yarns  while 
siiinning.  The  iipjier  edge  of  the  bar  has  pegs  to 
separate  the  yarns  which  are  spun  by  the  respective 
whirls  in  the  spinner.      Fig.  5528.       / 

Stake-ir'on  Beud'er.  A  machine  for  bending 
stake-irons  for  the  bolsters  of  wagons. 

The  machine  is  con^posed  of  an  adjustable  roll  c, 
a  supporting  bow  or  ring  b,  and  a  lever  d.  The 
stake-iron  is  bent  by  three  operations.  In  the  first 
the  straight-rod  is  clamped  at  I,  and  bent  by  the 
roller/  on  the  lever  d,  over  the  curved  surface/. 
In  the  second  the  rod  is  gaged  in  slot  (/,  in  lever  d, 
and  bent  by  the  lever  between  it  and  the  main  roll  c. 
lu  the  third  operation  the  middle  of  the  rod  is  gaged 
as  in  the  second,  and  bent  by  the  same  agencies  into 
the  finished  form  shown  in  the  figure.     The  lower 

portion    of    the 
Fig.  5530.  figure     shows    a 

finished      stake- 
iron. 

Stake-puU'- 
er.  A  lever 
rigged  to  lift 
stakes,  poles,  or 
posts  from  the 
ground.    See  also 

POST-PL'LLER. 

Stak-tom'e- 

ter.      A    drop 

Siake-Pullcr.  measurer.       A 

pipclte  or  burctle. 

Stal'der.    A  trestle  for  casks. 

Stalk.     1.   {Founding.)    An  iron  rod  armed  with 

spikes,  forming  the  nucleus  of  a  core. 

2.   A  tall  chinuiey,  usually  of  a  furnace.     A  stack. 

Stalk-cut'ter.      {Hu^bcDidnj.)     An   implement 

for  cutting  old  corn-stalks  in  the  field  in  order  that 

Fig.  5531. 


Stalk-Cutler. 

they  may  be  readily  plowed  in.  The  frame  with 
the  rotating  knives  is  dragged  beneath  the  main 
frame,  which  rests  on  wlieels.  Shares  precede  the 
cutter-wheel  and  draw  tlie  stalks  into  lines,  so  that 
they  are  cut  across  by  the  knives. 

The  "Eureka"  stalk-cutter  is  capable  of  being 
turned  into  a  roller  by  placing  shells  over  the  cut- 
ting-cylinders. 

Stalk-pull'er.  (Hnsbandry.)  An  implement  for 
pulling  cotton  and  hemp  stalks  from  the  ground,  in 
order  that  they  may  be  raked  into  windrow  and 
burnt. 

In  the  example,  the  arch  straddles  the  stalks,  the 
plates  form  a  throat  to  direct  them  to  the  rollers, 
which  tear  them  up  and  cast  them  on  one  side  of  the 
machine. 

Stall.  1.  (Mining.')  An  opening  made  bet»'een 
pillars  in  the  direction  that  the  work  is  progressing, 
or  transversely.     A  room.     See  Po.sT  and  Stall. 

2.  A  compartment  in  a  cathedral,  a  market,  a 
stable. 


Fig.  6532. 


Stalls  for  horses  and  oxen,  for  fatting  cattle  and  calves,  were 
common  among  the  Hebrews.  The  references  to  ptalle(l  oxen 
and  calves  of  the  stall  are  sufficient  to  show  that  the  people 
knew  well  what  it  meant.  The  daily  provision  of  meat  for  S^olo- 
mon's  household  was  lU  fat  oxen  and  'A\  oxen  from  the  pasture ; 
the  distinction  is  well  understood.  David  had  40,000  stalls  for 
horses. 

Fig.  55a3. 


Horse- Stalls. 

Fig.  5533  is  a  range  of  open  stalls.  The  hay-racks  are  of  cast- 
iron,  with  wrought-iron  bars.  The  mangers  for  grain,  of  which 
three  dilTerent  patterns  are  shown,  have  iron  flanges,  to  prevent 
the  horse  from  cribbing.     See  also  St.vdle. 

"  And  Duncan's  horses, 
Beauteous  and  swift,  the  minions  of  their  mce, 
Turned  wild  in  nature,  broke  their  stalls,  Bung  out." 

Stall-boards.  A  series  of  floors  on  to  which  soil 
or  ore  is  pitched  successi\'ely  in  excavating. 

Used  in  digging  sewers,  etc.,  in  which  the  soil  is 
pitched  from  floor  to  floor  until  it  reaches  the  sur- 
face. 

Sta'min.  (Fabric.)  A  slight  woolen  cloth  ;  Un- 
sey-ifoolficri. 

Stam'mel.     (Fabric.)     A  fine  woolen  cloth. 

Stamp.  1.  An  engraved  block  by  which  a  mark 
may  be  delivered  by  pressure. 

The  stamps  and  seals  of  ancient  Eg>"pt  were  cameo  and  in- 
taglio.    They  generally  had  a  royal  name,  and  were  of  the  ^hape 
'  of  a  cartouche     Dr.  .4bbott's  collection  in  New  York  has  old 
I  Egyptian  stamps  in  porcelain,  wood,  gold,  and  stone. 
j      The  Romans  used  stamps,  and  the  Babylonian  signet-rings 
and  brick  show  that  the  impressional  art  is  very  ancient 

A  Roman  signet-ring,  now  in  a  British  collection,  is  2  inches 
long  by  1  inch  broad,  is  made  of  bronze,  and  covered  with  the 
ontso,  or  peculiar  oxidation,  which  gives  the  character  to  the 
antique  medals.     It  has  the  inscription  in  raised  letters  :  — 


CAIUS    JULIVS 
C^CILIVS    HERMIAS 


The  letters  rise  flush  to  the  level  of  the  hordcr,  and  at  the 
back  is  a  ring  for  the  finger.  It  was  evidently  inked  oa  the 
&ce,  and  then  impressed  on  the  letter  or  document- 


STAMP. 
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STAMPING-MACHINE. 


IlaDd-stamps  are  made  of  several  kinds  for  various  pur- 
poses :  — 

Canceling.  Address.  Embroidering. 

Dating,  Omrial.  Eyi'letin-;. 

Post  oilicc.  Embossing.  Mouogiums. 

Sec  Figs.  1055, 1056,  2389, 

2.  {Bookhiudimj.)  A  brass  tool  for  enil)ossing  or 
giJdin.t;.  Some  me  hainl-stiirii|).s,  otliers  are  arran<^eJ 
on  a  fovimlatiou  \)\<xU'  ami  used  in  a  i)re.sH.  ' 

3.  An  instnmu'ut  for  cutting  out  objects,  sucb  a.s  ' 
watls,  planchets,  blanks  for  making  various  objects. 

4.  {Mdal'Workhnj.)  A  tool  or  machine  by  wlujli 
sheet-metal  is  moUleil  into  form  by  a  blow  or  sinijih' 
pressure.      See    Stamping-macuin'E  ;     Stami'ING-  ■■ 

PUKSS.  I 

Deep  vessels  are  stamped  by  a  .«eriea  of  successive  mold«,  from  ' 
sheets  of  tiietal,  whose  width  is  equal  to  that  of  the  width  and 
depth  ot  the  finished  article.     The  first  mold  is  comparatively 


Fig.  5534. 


Srrlioiis  Slowing  Prn^ressio7i. 

shallow,  the  succeeding  onci  are  deeper  and  narrower.  The 
metal  is  forced  into  the  mold^  by  corresponding  dies,  and  bur- 
nished after  each  stamping  upon  a  revolving  tool  with  a  frusto- 
conical  head.  Only  tliree  molds  are  slinwn,  but  u  lamer  num- 
ber is  frequently  employed,  the  object  being  to  gradually  bring 
the  metal  to  the  required  shape  without  rupturing  or  wrinkling 
it. 

In  making  spoons,  forks,  etc.,  with  the  fly-press,  it  was  for- 
merly customary  to 
Fig.  6535.  stamp    th^    handles 

and  the  bowls  at  two 
diiTerent  operations 
The  dies  (Fig,  5535), 
having  curved  sur- 
faces and  beveled 
edges,  produce  the 
spoon  at  a  single 
impression,  leaving 
only  a  slight  fin  at 
its  edges,  a  repre- 
sents a  .section  of  the 
counterpart  dies  ;  b  h  the  face  of  the  upper  die,  and  c  an  eleva- 
tion of  the  lo'.ver  one. 

5.  (iVininrf.)  a.  One  of  the  pestlos  or  vertically 
moving  bars  in  an  Oke-stampixg  Mill  (which  see)'. 

b.  A  mark  cut  in  the  roof  or  side  of  the  mine,  as  a 
point  of  reference  to  show  the  amount  of  work  done. 


Slanip, 


Fig.  5536. 


protected  by  a  metallic  frame,  and  a  paste  compopi-d  of  dextrine 
is  applied  with  a  %vhitewa.»h-brush.  They  are  again  pres&ed,and 
each  sheet  cut  in  hfilf. 

The  perforation  is  effected  by  paissing  the  sheets  between  two 
cylinders,  one  above  the  other,  und  provided  with  »  feries  of 
raised  bands,  which  are  adjusted  toudistjince  apart  eijual  to  that 
requii'ed  between  the  ioms  of  perfonitions.     Each  ring  on  tlie 
'  upper  cylinder  has  u  series  of  cylindrical  projections,  which  fit 
corresponding  depressions  in  the  bands  of  the  lower  cOinder; 
by  these  tlie  perforations  arc   punched  out,  ard  by  a  simple 
I  contrivance  the  sheet  is  detached  from  the  cylinders  to  which 
I  it  has  been  conducted  by  an  endless  band  ;  the  rows  running 
:  longitudinally   of    the    paper  are  first   made   and    then,  by  a 
similar  machine,   the  transverse  rows,      The  sheets  ore  then 
pressed  to  remove  the  roughness  caused  by  the  punching  oper- 
ation. 

i      Stamp-af-fix'er. 
to  letters,  etc. 


A  device  for  attaching  stamps 
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tilaminng-iUrUme  fur  Trmtins;  Hiil.s,   Skins,  and  Lrathrr. 


6.  {Leather.)  A  machine  for  softening  hides,  etc., 
by  ijoiindinf;  ihcm  in  a  vat. 

7.  A  label  to  attach  to  a  letter  to  prepay  postage, 
signify  the  payment  of  a  duty,  or  for  otlier  pnr'- 
poses. 

Pf>stairP-!itamp'i.nft(>rhrinK  printed  undiTfhpliyilnuIic  press 
in  sheets  eneh  enntaininR  200,  are  piimmcd  hv  plarinc  encli 
sheet  separalelj',  back  upward,  on  a  Hat  board,  its  edges  being 


It  consists  of  a  stand  having:  an  arm  carrvinp  the  spring- 
presser  head  a  ;  a  box  b  having  an  interior  spiral  ."-pring  press- 
ing against  the  movable 

bottom    of  the  stamp  Fig.  6537. 

receptacle  r,  and  a 
trough  d,  cn'ntjiining 
sponge  or  other  ab- 
sorlient. 

Thi' stamps,  gummed 
side  upward ,  are  placed 
in  the  receptacle,  suc- 
cessively ni  0  i  8  te  n  e  d 
with  a  roller,  and  at- 
tached to  the  object, 
placerl  between  them 
and  the  pres.=er.head, 
by  forcing  the  latter 
down. 

Stamp-bat'- 
ter-y.  (Mctnliur- 
gij.)  A  series  of 
stanijis  in   a    nia- 

cliine   for    comnii-  Stamp-.ij/ix,-r. 

nuting  ores.  See 
Fig.  .inc.     See  also  STAMr-MiLi,. 

Stamp-book.  One  whose  pages  are  arranged 
with  little  S(iiuues,  with  the  nanie.s  of  countries  and 
the  various  values  of  the  stamps  of  each  country  ap- 
pended thereto. 

Collectors  of  postage-stamps  might  read  "Cor- 
nelius O'Dowd  upon  Men  and  'Women  and  other 
Tilings  ill  General,"  "Blackwood's  Magazine,"  Vol. 
XCVll.  p|).  (17 -Oil. 

Stamp-can'oel-er.  A  hand-stamp  for  defacing 
postage  or  internal-revenue  stam]is.  It  is  said  that 
the  double  hand-stani]is  for  canceling  sfamjis  and 
post-marking  letters  by  the  .same  stroke 
of  one  hand  .saved  the  government  in 
186fj  the  salaries  of  two  liuiidretl  and 
fifty-four  clerks  at  from  $7(i(l  to  $!:00 
each,  or  more  than  two  hundred  thou- 
sand dollars  per  annum. 

Stamp'er.  {/'on-chnn.)  A  mill 
with  heavy,  iron-shod  stamps,  which 
comininute  calcined  Hints  for  porcelain. 
From  the  slnmpcr  the  dust  is  removed 
to  the  Grinihng-vat  (which  see). 
See  SiAMi'-Mii.i,. 

Stamp'er -press.  A  press  for 
stamping  sheet-metal.  See  Stamping- 
Pl'.r.: 

Stamp-head. 
end  of  a  vertical 
stamping-bar. 


Stamp'iag-ma-chine'. 

(Mclal-irorkiii'i.)  A  ma- 
chine for  swaging  sheet- 
metal  between  dies  to  the 
recjuisite  form. 

In  Fig.  5539,  a  sheet  of  metal 
is  inserted  between  the  ring  »> 
and  the  fixed  annular  die  f  f. 


The  iron  block  at  the 
Fig.  5538. 


fi 


•<  niy}p-Hn'ls. 


STAMPING-MILL. 
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STAMPING-PRESS. 


Fig.  5539. 


Fig.  5541. 


Machine  /or  Forming  Slieel-Metal  Basins^  etc. 

the  intaglio  die  d  then  advances,  and  its  edge  acting  against  ff^ 
cuts  out  a  blank,  which  Is  then  struck  into  the  die  d  by  a  for- 
ward movement  of  the  rameo  die  c  ;  as  (/  recedes  the  article  is 
forced  out  by  a  follower  in. 
In  Fig.  5540,  the  intaglio  die  rf'  is  attached  to  ayoke  connected 
with  the  two  rods  c  r, 
Fig.  5540.  througli  which  it  is  de- 

pressed by  the  operation 
of  a  treadle  and  con- 
necting devices ;  on  ar- 
riving at  its  lowest  po- 
sition it  15  temporarily 
prevented  from  rising 
by  a  rod  Q  engaging 
over  the  treadle .  when 
the  rod  is  pushed  aside 
springs  restore  the 
treadle  to  its  normal 
position,  and  the  die 
agiin  ri-^es-  The  dies 
are  provided  with  lateral 
as  wi;ll  as  vertical  ad- 
justment 

Fig    5541  is  designed 
for      stamping      forks, 
spoons,  and  similar  ar- 
ticles.     One  die,  as   B, 
is  hollowed  at  the  part 
which    forms  the   bowl 
or    prongs,     and     the 
other,    A,   at   the   part 
which  torms   the   han- 
dle, the  object  being  to 
form  its  small  a  burr  as 
possible,  and   that 
at    the    angles    in- 
stead of  centrally. 

The  lower  die  is 
vertically  adjusted 
upon  weJges  oper- 
ated by  set-screws 
The  die- holder  is 
used  in  connection 
with  an  ordinary 
fly  or  other  press. 
See  also  Sr.\MPLNG- 
Slampi  fig- Machine.  press. 

2.  (S'hocmak- 
inrj.)  For  .'^tamping  finished  goods.  The  shoe  is 
readily  jai:ked  u|)OU  the  post,  and,  being  gnided  by 
the  hand,  is  forced  up  against  the  stamp  by  the  de- 
pression of  the  treadle. 

Stamp 'in  g-mill.  A  machine  for  breaking  ore. 
See  SiAMi'-MiLL. 

Stamping-press.  Another  name  for  the  Stamp- 
ING-MACHINK  (which  See  also). 

Machinery  for  making  seamless  articles  from  sheet-metal  by 
stamping  was  devised  in  France  as  early  as  1840  The  first  at- 
tempts, which  were  partially  successful,  were  made  with  the  drop- 
press.  This,  however,  it  was  thought,  diil  not  allow  sufficient 
time  for  the  metal  to  assume  the  required  form  without  tearing, 
and  the  screw-press  was  substituted  for  it,  giving  better  results. 
The  cam-press  has  also  been  generally  used  in  France,  which 
has  long  maintained  a  pre-eminence  in  wares  of  this  kind. 

Vessels  are  manuiactured  from  sheet-iron,  the  depth  being 


Machine  for  Stamping  ForkSj  Spoons^  etc. 

given  at  several  successive  pressings,  depending  on  the  depth 
of  the  article.  The  metal  is  annealed  utter  each  prest^ing,  and 
is  finally  turned. 

Such  articles  are  now  manufactured  in  this  country  from  tin- 
plate,  annealing  being  dispensed  with,  and  the  goods  are  pre- 
pared ready  for  market  without  re-dipping. 

Fig.  6542. 


Starnping-Machine  {Shoe  Machinery  Manvfacturing  Co.). 

Fig.  5543  illustrates  a  machine  for  forming  pans  or   kettles 
from^blanks.     There  are  several  molds  for  each  pan,  the  opera- 
tion  being  a  progressive  one  :  deeper  and  deeper  molds  being 
used  successively  sn  a'*  to  stretch  the  blank  more  and  more,  to 
I  avoidthe  tearing  which  would  result  from  the  attempt  to  stretch 
I  the  thin  sheet-metal  at  a  sinfile  impul.'^e.even  though  very  mod- 
'  erately  and  gradually  performed.     The  hoJIow  moM  is  plnced 
on  the  flat  table,  shown  in  the  view,  and  upon  it  is  laid  a  blank 
of  sheet-metal,  or  a  pile  nf  blanks  when  sevcralare  to  be  stamped 
at  once      The  nn-lcr  side  of  the  hl.Tnk  ro?i^  upon  the  flat  upper 
snrfaceof  the  hollow  d'e.  and  the  holder  ffhown  with  a  round 
j  opening  through  it)  is  hrouirht  down  upon  the  blnnk  so  firmly 
I  that,  when  the  upperdie  descends,  the  metal  has  to  expand  into 
I  the  hollow  die,  stretching  out  into  a  smooth  seamle=s  pan  or 
kettle,  without  buckling  or  corrugating  the  margin .    The  upper 
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Fig.  6543. 


Howartts  Stamping- Press  for  Sluel-Mttal  M'are. 


or  snlient  (lie  i-»  fi-itened  to  the  headed  screw  (which  is  shown 
above),  ami  is  operated  wheu  the  cross-head  descends  by  means 
of  the  pitmen  and  cranlts  on  the  sides  of  the  machine,  forcing 
the  blanks  into  the  hollow  die  as  far  as  the  ductiUtj'of  the  metal 
will  permit.  The  holder  is  clamped  down  upon  the  blanks  by 
means  of  cams  beneath  the  table. 

Metallic  cartridge-cases  are  made  in  the  same  way. 

Fig.  fij44  is  a  machine  for  shaping  sheet-metal.  The  plate  to 
be  shaped  or  stamped  is  placed  upon  the  die,  and  the  attendant 
depresses  the  treadle  connected  with  the  valve-rod  of  the  chest 
c,  whereupon,  the  water  being  arlinitted  above  the  pistons  of 
the  four  cylinders,  the  clamp  6  is  forced  downward  and  fastens 
the  circumferential  portion  of  the  plate  between  its  own  lower 
surface  and  the  Hat  upper  surface  around  the  die.  The  other 
treadle  is  then  depressed,  and  causes  the  central  piston  to  de- 
scend and  force  the  follower  or  stamp  downward,  so  that  the 

Fig.  5544. 


sheet-metal  is  pressed  into  the  die  and  made  to  receive  a  corre- 
sponding form.  As  the  sheet-metal  is  thus  forced  into  the  die 
by  the  pressure  of  tiie  follower  or  htuujp,  iti*  cinuuitereutial 
portions  are  drawn  out  from  under  the  elaui|i,  and  the  strain  or 
tension  thus  e.\erted  upon  the  metal  effectually  insures  smooth- 
ness in  the  completed  article,  and  also  enables  a  deeper  dish  or 
similar  piece  ot  «ai-e  to  be  produced  at  a  single  operation,  a  is 
a  casting  with  four  cylinders,  and  t  the  top  plate  on  which  the 
receiving-chests  uie  placed 

The  pi-ess  (^Fig.  5545)  for  stamping  hollow  articles  for  sheet 
metJil  has  a  cross-head  n  reciprocated  by  connecting-rods  from 
crank-arms  on  a  horizontal  slJaft  rotatetl  by  gearing  driven  from 
the  fast-pulley  b.  The  cross-head  receives  a  convex  diec,  which 
works  into  a  counterpart  concave  die  held  by  the  table  d.  wliicii 
is  suspended  by  a  yoke  and  rod  from  a  piston  in  the  ey  linder 
above-  The  latter  has  a  cushion  of  air  in  its  lower  part,  so  as 
to  give  a  certain  degree  of  elasticity  to  the  blow,  the  table  and 
lower  die  receding  slightly  before  the  pressure  of  the  upper  die. 

Fig.  5545. 


Grimshaxv's  Machine  for  Shaping  Sheet-Metal. 


Stampini^- Press  for  HuHow  Wate. 

Beheauvais'  press  (Fig.  5546)  is  operated  by  two  friction- 
wheels  a  n'  attached  to  opposite  ends  of  a  sliaft  t,  rotated  by  a 
belt  turning  the  pulley  c.  When  it  is  desii-ed  to  depress  the 
platen  or  sUimp.  the  shaft  h  is,  by  means  of  a  treadle  operating 
a  connecting-rod  //,  thrown  to  the  left,  bringing  the  face  of  the 
wheel  a  in  contact  with  the  periphery  of  tlie  horizontal  wheel  e 
keyed  on  the  head  of  the  screw.  On  releasing  the  treadle  a 
spring,  which  throws  tlie  shaft  6  to  the  right,  is  permitted  to 
act-  bringing  the  wheel  a'  in  contact  with  e  and  causing  a  re- 
verse movement  of  it  and  the  screw,  lifting  the  platen  until  the 
cone  /"at  top  of  the  screw  strikes  a  cone  g  on  the  shaft  h,  throw- 
ing the  two  wheels  out  of  contact.  Tlie  rapidity  of  movement 
of  the  platen  progressively  increases,  as  the  wheel  c  recedes  from 
the  centers  of  the  wheels  a  a'  either  in  the  ascending  or  descend- 
ing movement  of  the  screw. 

Fig.  5547  is  for  striking  ornaments  on  metal  or  leather,  or  for 
cutting  disks  or  planchets  from  sheet-metal.  The  punch  or 
upper  die  is  brought  down  by  pressure  of  the  foot  on  the  treadle, 
the  plunger  being  actuated  by  a  lever  which  is  vibrated  by 
toggle  motion  set  in  operation  by  the  treadle  The  lower  and 
upper  dies  bear  the  relation  required  by  the  work,  whether  for 
mere  impression  of  a  raised  ornament  or  the  severance  of  pieces 
of  nietat. 

Fig  554S  is  a  stamping-press  for  cutting  wads,  washers,  or 
planchets  from  sheet-metal  strips. 

A  swivpl-step  is  seated  in  the  annular  base,  and  a  swivel  die- 
cluick  connected  with  the  lower  end  of  the  slide,  or  to  the  stem 
thereof  A  spring-dog  is  applied  to  the  chuck  by  moans  of  a 
screw  to  engage  with  the  stent  of  the  slide,  the  hook  end  enter- 
ing a  socket  made  m  each  side  of  the  stem  to  prevent  the  slide 
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Fig.  5546. 


Sia  mping-  Press. 


Fig.  5547. 


from  turning  when  set  for  operation.      A  similar  dog  holds  the 
Bwivel-step.    See  also  Coinisg-pbsss. 

Fig  5549  is  a  fly-press  for 

stamping     niODojirams     on 

letter-piper  iiiul  envelopes: 

also,  bv  change  of  dies,  for 

embossing  pnper,  leather,  or 

othcrmateri  lis.  Thepluuger 

"  ~^\       "^  is  depressed    by  the    revolu- 

/i^irr)     L/l  *''^"  of  niH  fly  and  returned 

"^'jij-^  J-^j  ^y  ^^^  spring 

Stamp-miU.     \. 

{Mrtjillimjif.)  One  in 
which  tlie  rock  is 
crushed  by  i-lesccnding 
pestles  which  are  lifted 
by  water  or  steam- 
power. 

The  ordinary  form  con- 
sists of  a  row  of  vertical 
stamps  lifted  by  cams  upon 
a  shaft,  which  rotntes  ia 
bearings  in  the  standards  of 
the  frame-  The  sliaft  is 
driven  by  steam  or  water 
power,  and  the  cams  are  ar- 
ranged upon  it  in  a  spiral  series,  so  as  to  lift  the  stamps  con- 
secutively instead  of  simultaneously.  This  makes  the  draft 
upon  the  power  of  the  engine  more  uniform,  as  one  or  more  of 
the  stamps  are  constantly  being  lifted  while  others  are  descend- 
ing. 

Fig.  5548. 


Stamping- Press  for  Orna- 
ments  and  Jewelry. 


In  the  accompanying  cut  the  upper  platform  is  that  from 
which  the  broken  rock  is  fed  to  the  stamps,  which  descend 
iuto  a  box  whose  perforated  sides  retaiu   it  until  it  is  of 
sufficient  fiueness  to  pass  thiough  the  meshes.     It  is  then 
discharged  by  a  spout  to  tlie  amalgamator  or  other  ma- 
chine, by  which  tlie  valuable  povtious  are  separated  from 
the  earthy. 
Anotlur  form  of  stamp-mill  is  that  in  which  the  stamp  is 
•^  ilirectly  connected  to  the  pi>ton-rod  of  a  steam-engine,  in  the 
^^  uiauiier  of  the  steam-hammer,  both  the  blow  and  the  recoil 
being  by  the  force  of  the  .steam  in  the  cylinder  above.    Such 
is  tliat  ill  the  illustration,  Fig.  5551,  next  page.     The- broken 
ore  is  fed  into  the  bell  mouth  of  tlie  chule  and  conducted  to 
the  stamp-box  :   the  ascending  ant)  descending  rods  work  the 
induction  and  eduction  valves  of  th*.-  engine. 

Fig.  5549. 


JljfonogTOwj-  Prtss. 

Cosgriffs  stamp-mill  (Fig.  5551)  has  four  stamps  a  a,  sur- 
rounded by  ascretn6(thefront  is  not  .shown  in  the  illustration), 
and  attached  to  the  rods  of  pistons  workiug  in  cylinders,  which, 
with  the  steam-jacket  c  and  sole-plate  il,  are  cast  in  one  piece  ; 
the  whole  is  adjustable  to  different  bights  upon  the  pillars  e  e 
by  means  of  nuts,  so  that  it  may  bo  lowered  as  the  stamps  wear  ^ 
away  Steam  is  admitted  alternately  above  and  below  the  pis- 
tons by  slide-valves  working  horizontally  in  the  chests  /",  and 
operated  partly  by  the  steam  and  partly  by  the  conical  upper 
ends  of  the  piston-rods  lisingand  fallingin  the  caps^g', through 
levers  h  h  and  connecting-rods.  Each  piston  and  its  stamp  may 
be  worked  independently. 

The  stamping  is  done  wet ;  the  ore  is  fed  into  the  hopper  i, 
and,  falling  centrally  between  the  stamp**,  is  equ.-illy  distributed 
to  each.     The  crushed  material  passes  through  the  screen  into 

Fig.  5550. 


Fly  "  Stamping- Press. 


Stamp-MiU. 
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Fig.  5551. 


Fig.  6553. 


Instrument  for  Affixing  Stamps. 

The  descent  of  the  afRxer  causes  the  spring  connecting  with 
the  feed  wheel  to  be  tigliteued,  and  by  n^leasiug  the  spring- 
pawl  liokiing  the  feed-wheel,  the  hitter  is  rohited  by  means  of 
tlie  resilient  power  of  the  spring,  and  feeds  a  ptunip  forward 
.riiy  to  be  cut  off  and  affixed  on  the  descent  of  the  latter. 


head 


Sea7nf>-MiU. 

the  annular  trough  k,  into  which  a  constant  stream  of  water 
flows;  the  finer  particles  are  carried  off  by  spouts  into  the  ex- 
terior trougli  t. 

Fig.  5552  shows  a  mill  of  two  batteries  of  six  stamps  each, 
worked  by  an  undershot  water-wheel. 

2.    (Oif.) 

The  st.amping-mill  for  the  trituration  of  oleaginous  seeds, 
nuts,  and  fruit  does  not  di.fcr  substantially  from  those  used  for 
the  comminution  of  ores.  The  mortars  are  arranged  in  a  row 
beneath  the  stamps,  the  latter  sliding  in  guide-bars  as  they  are 
alternately  lifted  by  the  wipers  on  tiie  horizontal  shaft,  which 
is  driven  by  gearing.  Each  stamp  makes  two  blows  at  each  revo- 
lution of  the  shaft. 

At  the  ends  of  the  machine  are  two  wedge-presses,  wherein 
the  oleaginous  magma  is  pressed  after  the  pounding  of  the 
stamps.     See  Oil-mill. 

Fig.  5552. 
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Slamp-Mill. 

Stamp-moist'en-er.  A  wet  pad  for  moistening 
tlie  f,numin-il  hiilc  of  postage  and  internal-revenue 
staiii|ps. 

Stamp-press.  One  for  Httacliing  stamps  to  let- 
ters, envelopes,  or  other  artieles.  A  postage-stamp 
affixer ;  or  one  for  attaching  internal-revenue  stamps 
to  dutiable  articles. 


Stanch.    A  Hood-gate  for  aeeumulating 
of  water  in  a  river  to  float 
hoats  over  shallows,  when  Fig.  5554. 

it  is  allowed  to  escape. 

Stan'cbion.  1.  (Archi- 
tcclarc.)  A  post,  pillar, 
or  support. 

2.  (Machinery.)  A 
principal  post  of  a  frame  ; 
especially  one  giving  lat- 
eral support. 

3.  (NmUkal.)  a.  A  post, 
to  wliieh  man-ropes  are 
attached  at  a  gangway  or 
stairs. 

b.  Posts  which  support 
the  quarter-railing,  net- 
ting, awning,  etc. 

4.  (Shipwriijliting.)  CatiU-ftanchitm. 
Stancheon ;    slanclicl.     A 

post  for  supporting  the  deck-beams 
of  wooden  and  iron  vessels. 

In  iron  ships  they  are  generally  applied  to 
the  alternate-  derk-i>eiini.«,  and  in  large  ships 
are  made  about  three  to  four  inche.**  di- 
ameter. They  consist  of  simple  round 
bars,  to  which  is  welded  at  each  end  a 
small  cross,  to  form  the  head  and  foot, 
Iiaving  two  holes  in  each,  by  which  they 
are  bolted  to  the  beams  or  keelsons  above 
and  below. 

6.  The  vertical  bars  of  a  .st;!!;  for 
cattle. 

In  the  example,  the  stanchion-post  is 
pivoted  so  as  to  swing  horizontally  ;  the 
movable  stiinchion-bar  is  pivoted  to  the 
lower  arm  and  locked  in  the  upper  one. 

Stan'chion-gun.  1.  A  small 
cannon  mounted  on  a  pivot. 

2.  A  boat-gun  forwild-ducli  shoot- 
ing, mounted  on  the  gunwale. 

Stand.      1.     (Microscope.)      The 

talile  on  which  the  object  is  placed 

to  be  viewed. 

2.   A  piece  of  furniture  on  which  an  object  is  to  be 

placed  ;  as  a  j/'n«/j-stand,  a  ./fo!«cr-staiul,  a  sciciui/- 

macliinc  stand,  etc. 

Stand'age.     (Minimj.)     Space  for  water  to  accu- 
mulate in. 

Stand'ard.    1.  (Sliipbuilding.)    A  knee-timber  a 
above   deck,   having  one  erect  and  one  prone  arm, 
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bolted  to  the  bitt  b,  or  other  object,  and  to  the  deck 
c  and  its  beams. 
Fig.  5555.  2.    A    tlag.       The  standard   of   the 

United  Kingdom  of  Great  Britain  and 
Ireland  quartei'S  the  ensigns  of  Eng- 
land, Scotland,  and  Ireland.  It  lost 
tlie  horse  of  Hanover  when  William 
-,  IV.  died  ;  the  horse  has  of  late  been 

ftjl    °tJ    J     quartei-ed  at  the  "  Prussian  Arms." 

'  3.   (Carpcnlrij.)     A  post  or  veitical 

Deck-Standard,  piece  in  a  truss.     A  strut. 

i.  {Machinery.)     A  vertical  princi- 
pal Tiost  of  a  machine-frame. 

5.  (Vdiidc.)  An  upright  rising  from  the  end  of 
the  bolster  to  hold  the  wagon-body  laterally. 

6.  (Husbamlnj.)  The  sAf//i  of  a  plow,  projecting 
downward  from  the  beam  and  all'ording  a  place  of 

attachment     for     the 
Fig.  5556.  mold-board  and  land- 

siile. 

7.  A  measuring  de- 
vice for  men  or  hoi'ses; 
the  first  e.x[iressed  in 
feet  and  inches,  the 
latter  iu  hands  and 
inches. 

8.  The  determinate 
legal  fineness  and 
■weight  of  coin,  or  tlie 
fineness  of  metal  in 
other  forms,  no  far  as 
controlled  by  law.  See 
also  under  (Join,  page 
591. 

The  ."Standard  of  gold  and  silver  at  the  United  States  Mint  is 
90)  part.-!  pure  met.il,  IJJ  alloy. 

Pure  i;c)iJ,  23.22  grains  =  S  1.00.  Hence  the  value  of  an 
ounce  i.-J  S2!)  G7  lS3-f-. 

Pure  .-silver,  .Sjr.'-tS  grains  =  $  1.00.  Hence  the  value  of  an 
ounce  is  3  1  3i.l3j-p. 

StanJarl  gold  =  S  18  C0.463-|-  per  ounce. 
Standard  silver  =  S  1  22.5  per  ounce. 
GoU  doable  eagle  =  51(5     tro.v  graius. 


P.otc- Standard  and  Attached 
Portions, 


Gol  1  eagle 
Gold  dollar 
Silver  dollar 
S  Iver  half-JoUar 
Copper  Cf.at 
Nickel  cent 
Bronze  cent 


=  238  troy  grains. 
=  23.8  troy  grains. 
=  412.5  troy  grains. 
=  132  troy  grains. 
=  138  troy  grains. 
=  72  tro..'  grains. 
=   4S     troy  grains. 


Silver  coin  less  than  one  dollar  is  issued  at  the  rate  of  3^4 
grains  to  the  dollar. 
Tile  nickel  cent  contains  8S  parts  of  copper  and  12  of  nickel. 
The  new  bronze  cent  contains  95  parts  of  copper  and  5  of  tin 
and  zinc. 

The  Bdtish  standards  are:  Gold,  —  ^  of  a  pound,  equal  to  11 
parrs  pure  gold  and  1  of  alloy  ;  silver,  ^210  ^^  '^  pouud,  equal 
to  37  parts  pure  silver  and  3  of  alloy. 

Atroy  ouoceofstindaragold  is  coined  into£3  175.  10(/.2/., 
and  an  ounce  of  standard  silver  into  5*   Gd. 

Copper  ii  coined  in  the  proportion  of  2  shillings  to  the  pound 
avoirdupois. 
The  relative  value  of  gold  and  silver  has  been  variable. 
Herodotus  mentions  it  as  13  to  1. 

Plato  mentions  i'.  jis  12  to  1. 

Menand'.T  mentions  it  as  10  to  1. 

Livv,  B.C.  139.  10  to  1 

Julius  Caesar  exchanged  at  9  to  1. 

Early  Emperors  (uveragel,  12  to  1. 

From  Coastantine  to  Justinian,  14  to  1. 
Modern  times,  from  14  to  1  to  17  to  1. 

9.  A  unit  of  value.     See  Unit. 

Stand'ard-gage.  A  gage  for  verifying  the  di- 
mensions, or  any  particular  dimension,  of  articles,  or 
their  component  parts,  which  are  made  in  large  num- 
bers, and  rei^uired  to  be  of  uniform  size.  The  prac- 
tice of  making  each  corresponding  part  exactly  simi- 
lar was  fii-st  adopted  with  government  small-arms, 
and  has  since  been  generally  applied  to  fire-arms, 
sewing-machines,  machine-made  watches,  and  many 


other  articles.  By  this  means  every  part  fits  ac- 
curately in  jalace  when  assembled  with  its  fellows  to 
form  the  complete  article,  without  the  necessity  of 
triimning  or  tiling.  See  list  under  Gage.  See  also 
AssL.MliLlNU,  page  171. 

Standard-knee.  {Shipbuilding.)  a.  A  bent 
tiniuer,  having  one  branch  fastened  against  the  up- 
right side  of  a  beam,  and  the  other  against  the 
ship's  side.  One  fayed  vertically  to  the  vessel's 
siile,  beneath  or  above  a  beam,  is  a  hanging  knee. 
See  ST.ixiiARD. 

Stand'ard-pUes.  (Ht/drauHc  Engineering.)  In 
a  eolfer-dain.  I'iles  placed  at  regular  intervals  apart 
and  ennneeted  by  runners. 

Stand'ing.  A  term  applied  to  a  relatively  sta- 
tionary portion  of  an  object  which  has  several  parts, 
one  or  more  of  them  moving.     As,  — 

The  Handing  leaf  of  a  hinge  ;  that  attached  to  the  post. 

The  standing  part  of  a  rope  ;  the  main  portion  around  which 
the  end  is  hitched. 

The  standimr  pulley  of  a  compound  system  ;  that  attached 
to  a  permanent  object :  the  runner  moves,  shifts  it£  position  as 
the  object  moves,  etc. 

Stand'ing-block.  (Xautica!.)  That  block  of 
a  tackle  or  |iureliase  which  is  attached  to  a  station- 
ary object,  in  contradistinction  to  the  block  which 
moves  as  the  fall  is  hauled  in  or  paid  out.  The 
latter  block  is  called  the  n(H«!iH<7-block. 

Stand'ing-bud'dle.  {Mining.)  A  trough  filled 
with  water,  in  which  pieces  of  lead  ore  are  placed 
anil  stirred  with  a  shovel. 

Stand'ing-part.  {Xautica!.)  Of  a  hook.  The 
part  attached  to  a  block  or  chain,  by  which  power 
is  brought  to  dear 

upon  it  ;  the  part  Fig.  5557. 

opjiosite    to     the 
point. 

Of  a  rope  or 
tackle.  The  part 
made  fast  to  the 
object ;  in  contra- 
distinction to  the 
fall  or  part  pulled 
upon. 

Stand'ing- 
press.  A  heavy 
press  for  book- 
binders or  other 
trades.  It  is 
named  from  its 
being  a  heavy  fix- 
ture, in  contra- 
distinction to  cop- 
]ier-plate,  hand 
]uinting-prcsses, 
and  the  large  va- 
riety of  portable 
presses. 

The  booksare  put  in  thin  cases  and  placed  between  wooden 
boards,  with  their  backs  outward  and  projecting.  The  upper 
bed  of  tae  press  is  screwed  down  by  means  of  a  nut  and  lever, 
and  allowed  to  remaiu  for  .several  hours,  when  they  are  ready 
to  receive  the  covering  This  may  be  either  of  cloth  or  leather, 
and  tae  process  for  both  is  nearh"  the  same. 

Fig.  5558  is  a  press  for  smoothing  the  impression  left  by  the 
type  on  printed  sheets.     The  platen  is  lifted  by  a  screw  with  an 

I  exterior  thread,  working  within  a  hollow  screw  in  the  axis  of  a 
bevel  g»!ar-wheel  turned  by  a  pinion  on  the  shaft  of  a  large 

I  hand-wheel,  to  which  the  power  is  app'ied.  .A.  pawl,  entering 
be'ween  two  of  the  ad,jacent  teeth  on  the  periphery  of  the  gear- 
wheel, prevents  the  latter  from  turning  backward  under  gt^at 
pressure. 

Steind'ing-rig'ging.      (XauticaJ.)      The    fixed 
ropes  and  chains  whereby  the  masts  and  bowsprit 
are  stayed  securely.     The  temi  is  used  in  contradis- 
tinction to  r;jn»i'n7-rigging,  which  is  rove  through 
I  blocks  and  pulled  upon.     It  includes,  — 
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Fit;.  55SS. 


Hoe  Staitffi  11^- Press. 


Flemish -horses. 

Parrals 

Foot-rtipot'- 

Pendants 

Ra:  lines. 

Guys. 

Shroud* 

Heel  ;iiiJ  crupper  chnias. 

Slinks. 

Horses  "r  riil^e-ropes. 

Stays. 

Man-ropes. 

Stirrups. 

Martingales. 

Trusses. 

8oe  UiGGiNO. 

Fig.  5560. 


Fig.  556L 


Stand'iag-vise.  See  Bench-vise. 
Stand'ish.  A  tray  tor  pen  ivtid  ink. 
Staud-pipe.    1.  (S/.ram-enriiiic.)    A  boiler  ,siip- 

]ily-pipe  of  .sutfiuiinit  elevation  to  eiui- 
Fig.  5J59.      }ile  tlie  water  to  How  into  the    boilei', 

notwithstanding  tlie  pressure    of   the 

steam. 

2.  Stanil-pijies  are  also  n.sed  on  the 
eiliiction-])ipe.s  of  steain-i)Uini>s  to  ab- 
sorb the  concussions  arising  ironi  pul- 
sations and  irregularities,  caused  by  the 
unavoidable  employment  of  bends  and 
change  in  the  direction  of  pipes.  Stand- 
pipes  for  this  purpose  are  erected  on 
the  eduction-pipe,  as  near  the  pump  as 
possible. 

3.  (HfidrawUc  Enrjinccring.)  A 
curved  vertical  pipe,  arranged  as  a  part 
of  the  main  in  water-works  to  give 
the  necessary  heud  to  supply  elevated 
points  in  the  district,  or  to  ei^ualize 
the  force  against  which  the  engine  has 
to  act. 

Sinnl-Pipe.        To  avoid  the  expense  of  tall  struc- 
tures and  the  exposure  to  freezing  in 
■winter,  the  use  of  compressed  air-vessels  has   been 
reeouiniendeil. 

An  open-endeil  iiafety-pipe  may  be  placed  above  tbe  bend  of 
tlie  sipioii,  anj  risiii;::  *2r.  or  .30  feet  to  allow  the  wat*r  to  rise 
wlii-n  the  pressure  is  exressive.  H'lien  the  water  passes  through 
the  (lisi'harge  les  at  a  slower  rate  than  it  is  injected,  it  forms  a 
column  in  flie  pipe  on  the  apex  of  the  siphon,  and  eventually 
runs  over  the  top,  if  the  disparity  between  the  supply  and  de- 
mand be  maintained 

The  ^tand-pipc  of  the  AVest  Pliil.ldelphia  Water  Works,  erected 
by  !Ienry  IIo  vson  in  lfV)4,  is  a  tube  of  boiler-iron  5  feet  in  di- 
ameter and  131  feet  hi!;li.  forming;  an  ornamental  cohunn,  with 
a  base  of  cut  stone  .ami  a  spiril  stJiircase  terminating  in  a  plat- 
form. 

The  stand-pl()C3  of  the  London  Water  Works areof  the  follow- 
ing hiprhts ;  — 

New  River 84  to  14.5  feet. 

Cbelsea 86  to  135  feet. 


Stantt-  Pifif  for  Steam-  Pump. 


f% 


1 

Stand- Pipe. 


Wust  Mia.llesox 122  to  188  feet. 

(J rand  Junction IW  to  151  teet. 

Lambeth ia5              ft  et. 

East  London t>0  to  107  Vtet. 

The  coniViint'd  engine  power  is  equal  to 4,000  horses;  delivery, 
1T,UUU,IjU0,(HK)  gallons  annually.  The  horse-power  is  in  excels; 
a  reserve  being  kept.  8,500,000  gallons  are  raised  b>  each  horse- 
power annually,  to  bights  varying  from  60  to  188  feet:  moan 
hight,  100  feet.  Daily  supply  ,90  gallons  per  hou^e.  The  New 
Kiver  Company  supplies  daily  700.000  per:?ons  witb  40  gallons 
uf  water  per  liead,  at  an  expenditure  of  4  cents  per  1,000  gul- 
lons. 

At  Wolverhampton,  England,  water  from  a  well  140  feet 
deep  \v:is  }tninped  over  a  stand-pipe  ISO  feet  in  higbt,  making  a 
lift  of  320  feet.  This  was  done  to  give  the  necessary  prc-^sure 
iu  the  mains,  there  being  no  summit  re-'-ervoir 

At  the  Erie,  Pa.,  Water  Works  is  a  stand-pipe  220  ftet  in 
hight,  resting  on  a  rock  elevated  14  feet  above  the  water,  niak- 
)i)g  a  total  elevation  of  ^34  feet  It  is  5  feet  in  diameter,  and 
is  made  of  boiler-irun,  the  uppermost  sections  being  '•\\r.  inch^ 
and  the  lowermost  ^  ,ft  inch  thick.  It  was  erected  by  commen- 
cing with  tbe  top  section  and  addinc  the  lower  ones  in  regular 
order,  the  wliole  being  hoisted  as  <!lch  section  was  added,  by 
means  of  a  derrick  and  pulleys. 

Higlits  to  xvkieh  Water  may  he  projected  through  Engine-Pipes 
under  Pressure. 
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4.  (Gns.)  The  vertical  pipe  leading  from  the  re- 
tort to  the  hydraulic  main. 

Stang-ball.    (Projectile.)    Two  half-balls  united 
by  a  bar.      A  har-shot. 
'  Stan'hope.     (i'rlikh.')    A  sporting  phaeton. 

Stan'hope-leus.   A  lens  of  small  diameter,  with 
two  (MJiivex  lace.s  ot  ilitl'erent  radii,  and  in- 
closed in  a  iiietallir  tube.  Tig,  5562. 

Staa'hope-press.  A  form  of  hand 
printing-)iress.  A  great  improvement  iu 
its  day.     See  Fig.  3'J48. 

Stan'na-ry.  (Mining.)  A  tin-mine, 
or  tin-works. 

Stan 'no-type.  {Phntography.)  A  jiic- 
ture  taken  upon  a  tinned  iron  plate.  A  tin- 
type. 

Stapes.  (Siirrjicnl.)  A  bandage  for 
the  foot,  making  a  figure-of-8  round  the  ankle. 

Staph  y-lo-plas'tic  Op'er-a'tion.  (Sinyicu!.) 
That    for    cleft  palate.      See    Stapuylor.vPJIIC  1n- 

STRI'MKNTS. 

Staph'y-lor'a-phic  In'stru-ments.  (Siirgi- 
eal.)  Instruments  lor  operating  lor  cleft  jialate.  The 
edges  of  the  cleft  are  pared,  ligatures  are  jias.sed 
through  them,  and  they  are  brought  togefhei-. 

Uraniscopiastic  instruments  are  allied  to  the  former,  being 
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Fig.  5563, 


Tiemaim's  Staphijlarat'kic  and  Urnniscop'nstic  Instruments. 

used  in  operations  for  engrafting  in  cases  of  deficiency  of  the 
soft  palate 

a,  ilouble-etlged  staphylor.iphy  knife. 

6,  seizing  forct^ps. 

c.  Sims*  adjuster,  for  wire  sutures. 

//,  tenaculum,  for  pulling  the  velum  aside,  holding  the  edges 
of  Haps,  etc 

e,  Whitehead's  spiral  neelle,  for  sutures, 
y,  curved  sei^sors.  for  dividing  the  muscles, 
g",  \V'hitehead's  knivc:,  for  paring  the  edges. 
h,  Sayre's  perio<i  tec  tome. 

f,  Siins'  wire-twisting  forceps, 

_7,  Ooodwillie's  perio^teum-levator. 
k,  Goodwillle''s  oral  saw. 

Staph'y-lo-tome.  (SitrrficaJ.)  A  knife  for 
op-vatins;  upon  the  uvula  or  palate. 

Sta'ple.  1.  A  bow  of  luetal  for  holding  a  hook, 
riii^,  or  lock-bolt. 

2.  (Foundnj.)  One  of  the  pieces  of  nail-iron,  a 
few  inciies  long,  on  one  end  of  which  flat  disks  of 
thill  sheet-iron  are  riveted.  They  do  the  work  of 
chaphls  in  steadying  and  hohlinj  dotnti  a  core,  but 
dillVr  from  them  in  having  tlie  sharper  end  thru.st 
into  tlie  sand  till  the  distance  of  the  ]date,  set  by  a 
gage,  gives  the  required  thickness  of  metal. 

3.  Fiber  for  manufacture  :  cotton,  flax,  wool. 

4.  (Mining.)     a. 
ferent  levels. 

b.   A  -small  pit. 

Sta'ple-kaee. 

with  two  arms,   uU' 


A  shaft  muting  workings  atdif- 


(Shiph)fi7di)i{f.)  An  iron  knee 
■■  bolted  to  the  nuder  .side  of  a 
deck-beam,  the  other  to  the  top 
Fig.  5564.  Fig.  5565.  of  a  hold-beam;  the  middle 
portion  to  the  ship's  side.  A 
staple 'J  edging  knee,  or  deck- 
'H  I        standard  knee. 

Sta'ple-punch.  Thestaple- 
puni'h  has  two  points,  and  is 
u.sed  to  prick  blind-rods  and 
slats  for  the  reception  of  the 
staples  which  connect  them. 

Star.  (Pi/rotcchnff.)  1.  Asmall 
piece  of  inflammable  composi- 
tion, which  burns  with  a  col- 
ored flame,  depending  on  the  character  of  the  in- 
gredients employed. 

They  are  usually  formed  by  pressing  the  composition,  while 
wet,  into  a  cylindrical  mold,  and  afterward  dredging  with  mealed 


Staplf- 
Punch. 


powder.  Sometimes  the  composition  is  formed  in  a  large  cake, 
which  is  afterward  divided  into  cubical  pitTts. 

They  are  used  as  ornaments  for  rocket'^,  for  filling  wooden 
shells,"  and  in  Koman  candles. 

The  following  recijjes  are  given  for  diflereut  colored  stars :  — 

White.  4  niter,  2  sulphur,  I  mealed  i>ovvder ;  or  9  niter,  3 
sulphur,  2  antimony. 

YtUutc.  1  charcoal,  1  sulphur,  d  nitrate  of  soda;  or  20 
chlorate  of  potaasa,  10  bicarbonrite  of  K)du,5  sulphur,  1  mastic. 

Re/i.  5  chlorate  of  pot;u^a,  20  nitrate  «f.strnntia,  4  gum  dam- 
mar; or  20  uicrateof  strontia,  lliciiiorutt-uf  iwUuvh,  llsulphur, 
2  charcoal,  2  antimony,  1  mastic. 

Blue.  2  chlorate  of  potas.sa,  1  animoitiat4'd  sulphate  of  cop- 
per, 1  gum  dauimar ;  or  20  chlorate  of  pota>;sa,  14  carbonate  of 
copper,  12  sulphur,  1  mastic 

(Jreeti.  12  chlonitc  of  potapsa,  24  nitrate  of  baryta,  8  sul- 
phur, 1  lamp-black;  or  12  nitrate  of  baryta, 28  chlorate  of  po- 
tassa,  15  sulphur,  1  mastic 

Violet.  9  chlorate  of  potiissa,  4  nitrate  of  strontia,  G  sulphur, 
1  carbonate  of  copper,  1  calomel,  1  masitic. 

Proof  .spirit,  in  which  gum  l>eMznin  has  been  dissolved,  La 
used  for  giving  consistency  to  the  uia^s. 

2.  Tlie  series  of  radial  s]iokes,  forming  handle-s, 
on  the  roller  of  a  copperplate  or  lithographic  print- 
ing-press. 

3.  (Printing.)  A  reference  mark  (*)  used  in 
printing.     An  a-stcrisk. 

Star'board.  (Xaidical.)  The  right-hand  side 
of  a  vessel,  looking  from  aft  foiward  ;  in  contradis- 
tinction to  port y  whiclt  was  formerly  called  larboard. 

Starch.  Starch  and  cotton  goods  originated  in 
the  East.  The  institutes  of  Menu,  SOO  B.  c,  refer 
to  the  stilVcning  action  of  .starch  on  fabric. 

Pliny  informs  us  that  starch  was  prepared  from  wheat  by  the 
inhabitants  ot  Cbio.  The  n-.ethod  of  starching  linen  was  pub- 
licly taught  in  England  in  the  year  1560  by  a  Dutch  woman,  a 
Mi:s  Dingham,  the  wife  of  Queen  Elizabeth's  coachman.  She 
chai^-d  1;  5  for  .-homing  the  process,  and  ^  1  extra  for  showing 
how  to  manutacture  the  starch.  Tliis  uas  2fciO  years  before 
Beau  Brummcl,  who  made  his  grand  di  but  in  stJirched  cravats. 
Starch  is  found  in  the  cells  of  all  plants  except  fungi,  in  the 
form  of  minute  granules,  varying  in  diameter  from  i  j^,,  to  V  ^f>o(^ 
of  jin  inch.  It  is  composed  of  24  parts  carbon  and  ^  each  of 
oxygen  and  hydrogen,  being  nearly  identical  in  composition 
witli  cellulose,  into  which  it  is  charged  by  heat  or  the  action  of 
sulphuric  acid.  Its  color  is  changed  to  a  deep  blue  by  iodine, 
which  thus  serves  as  a  dclicale  test  of  its  presence. 

The  granules  are  separated  from  the  gluten  and  other  prin- 
ciples by  washing,  and  form  an  insoluble  precipitate,  being  only 
mechanically  suspended  in  the  water.  When  dried  and  exam- 
intd  through  the  microscope,  they  are  found  to  be  made  up  of 
concentric  layers,  and  appear  beautifully  colored  under  the  in- 
lluence  of  polarized  light.  Though  cou.«tructed  on  one  general 
t_\pe,  tlie  granules  obtained  frcui  each  kind  of  plants  have  in 
general  peculiar  characteri^tic.<,  by  which  their  origin  may  be 
readily  determined. 

Those  from  the  potato  ai-e  among  the  largest,  while  those  of 
the  cereals  generally  arc  much  .•^n:aller  The  granules  of  anow- 
root  i-esenible  i\io^  of  the  potato,  but  are  somewhat  smaller. 

Treated  with  dilute  sulphuric  acid,  or  heated  to  3U0°  Fah., 
starch  is  converted  into  dextrine,  or  British  gum,  which  is 
lirgely  employed  as  a  cheap  sub.>-titute  for  gum-arabic.  By 
farther  ebullition  Tvith  the  dilute  acid,  this  si-bstance  is  trans- 
formed into  glucose  or  grape-sugar.     l<ce  Dextrine;  Suc.\r. 

The  same  process  occurs  in  the  germination  of  seeds  by  the 
action  of  the  peculiar  substance  called  (//((.sr/iae,  into  which  the  al- 
bumen ofthe  .seed  is  converted  under  the  influence  of  warmth  Mnd 
dampness.  The  same  action  takes  place  in  the  process  of  malting. 
In  England,  wheat  is  generally  used  for  making  starch,  the 
ordinary  process  being  as  follows:  — 

The  grain,  crushed  between  rollers,  is  thoroughly  wetted  and 
allowed  to  stand  for  4  or  5  days,  until  fermentation  takes  place; 
it  is  then  removed  to  a  vat,  where  more  water  is  added,  and  al- 
lowed to  ferment  for  from  2  to  3  weeks,  %>hen  the  mass  is  trans- 
ferred to  a  stout  b.asket,  where  it   is  washed  by  a  continuous 
stream  of  water,  and  at  the  same  time  stirred  with  a  shovel  un- 
.  til  the  starch  is  completely  eeparated  from  the  bran. 
I      It  is  received  in  a  hac'lc  or  vat   beneath,  from  whence  it  is 
'  taken  and  strained  through  hair-sieves  into  cistcnis.  where  it 
1  is  allowed  to  settle  for  24  hours,  after  which  the  water  above  is 
decanted  by  tap-holes  at  different  levels   in  the  side.     The  up- 
per pirtof  the  deposit,  termed  slimf.t,  is  removed,  and  the  lower 
j  and  impure  starch  is  again  agitated  with  fresh  water  and  pns.'ed 
!  through  a  finer  sieve ;  when  the  starch  has  subsidcil  again  from 
!  the  strained  liquid,  the  latter  is  drawn  off,  the  second  slimes 
I  are  removed,  and  the  remainder  is  again  agitated   ^^ith  water 
1  and  passed  through  the  sieve.     It  is  now  allowed    to  becon.e 
solid  bv  eviporation,  a   little  smalt  or  artificial    ultrau'arine 
added  to  give  it  tlie  required  bluish  tint,  and  any  trace  of  acid 
!  removed  bv  the  addition  of  an  alkali ;  while  still    moist  it  is 
shoveled  into  boxes  lined  with  tine  canvas,  and   having  perfor- 
ated bottoms      When  toltmbly  dry  it  is  cut  into  pieces  5  or  6 
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inches  sriiiare,  partially  dried,  and  finally  stoveil  to  render 
it  completely  so. 

In  tliia  rountry,  Indian-corn  and  also  potatoes  are  very 
poncrally  used  for  nmkiiin  !>tiirch  :  potatoes  ai-c  prepiired  by 
thoroughly  washing  and  then  crushing  in  clear  lold  water; 
the  resulting  starchy  matter  Hows  into  vats  benejitli,  where 
it  is  allowed  to  settle,  and  i.^  afterward  washed  one  or  more 
times,  dried  in  stoves  and  packed;  the  refuse  of  the  potsitoes, 
the  pomace  and  skins,  being  carried  olT  by  a  current  of 
water.  These  factories  are  small,  and  only  operate  during 
the  latter  fUl  and  early  winter,  requiring  as  they  do  plenty 
of  cold  water,  fermentation  in  thU  case  being  inadmissible. 

The  application  of  maize  to  thin  purpose  was  patented  by 
James  Coleman  in  1841,  and  was  successfully  practiced  m 
the  en^uinu'  year  at  Oiwego,  N.  Y.,  by  Thomas  Kmg^ford. 
The  Kiii^'-Oinls  at  present  have  probiibly  tbe  largest  stardi 
fjirtiiiy  in  the  world,  having  bins  five  stories  in  depth,  capa- 
ble of  holding  2,000,0130  bushels  of  corn,  and  turning  out 
annually  some  4,000  tons  of  stirch. 

From'  the  bins  the  grain  !■*  passed  through  fanning-nnlls, 
which  remove  impuriries,  and  is  then  conducted  to  large 
vats,  wliere  it  is  macerated  and  softened  to  ficilitate  the 
separation  of  the  albumen  and  gluten.  After  this  process  it 
is  ground  and  pulped  by  a  series  of  hurr  .stones  and  heavy 
iron  rollers, and  is  ne.\t  transferred  to  drums  or  .-sieves,  where 
the  starch  is  washed  out  by  tlu'  action  of  water,  the  non-f  iri- 
naceous  portion  remaining  within  the  sieves  being  finally  al- 
lowed to  escape  throug'i  openings  at  their  ends  and  conducted 
away  to  receptacles,  whence  it  is  taken  and  used  as  fuod  for 
cattle. 

The  starch  is  received  in  vaf,  where  it  is  agitated  by  means 
of  stirrers  operated  by  wnter  or  steam  power,  and  i>i  supplied 
with  water  and  chenucals  to  purify  it.  \Vhen  the  supertluous 
■water  hJis  been  partially  withdrawn,  and  it  is  in  a  senii-lluid 
state,  it  is  run  into  molds,  where  it  settles  into  solid  caUes, 
which  are  broken  into  .fiiuare  cakes  ;  these  are  place!  in  a  Kiln 
and  dried  at  a  low  heat,  and  the  cakes  are  scrapei  to  remove 
impurities,  which  appear  as  a  yellow  crust  on  the  surface.  They 
are  now  again  dried,  causing  them  to  fall  into  little  pieces, 
which  assume  the  peculiar  forms  so  well  known.  They  are  then 
packed  into  barrels  or  boxes,  according  to  qu-ility  The  high- 
est grades,  as  corn -starch  for  puddings,  or  maizina,  being  ground 
fine,  measured,  and  automa'ically  put  up  and  pressed  in  tho 
packages  by  an  arrangement  of  devices  which  prevent  wastage 
and  obviate  the  production  of  dust. 

Various  forms  of  apparatus  are  used  for  wa«hing  nut  and  drying 
the  fecula  ;  the  general  principles  of  all,  however,  being  similar. 

In  the  appiratus 
Fig.  5566.  (Fig.55iiK),rhoputpy 

;^  ma^s    pas.ses    from 

j^'^A  the  trough  a  to  the 

"^  vibrating  separator 

Z>,  having  at  bot- 
tom a  bolting-cloth, 
and  supplied  with 
water  from  a  pipe '/ ; 
the  feculous  matter 
is  received  in  a  vat, 
as  B  F.  After  set- 
tling, the  water  is 
drawn  off  and  caus- 
tic alkali  added. 
The  contents  of  the 
vat  are  then  agi- 
tated and  trans- 
fcrred  to  a  winding, 
inclined  trough  ft, 
where  the  starch  is 
deposited  while  the 
gluten  is  dissolved 
by  the  alkali  The 
Ktirch  is  then  trans- 
ferred to  another 
Tilt,  as  G,  agitiited 
and  washed  with 
water,  after  which 
it  is  agiin  allowed 
to  settle,  drained 
and  dried. 

The  drying-room 
(j^.Fig.  o567)is  pro- 
vided with  a  series 
of  racks  K,  has  ven- 
tilating opt*nings  C 
D,  and  is  heated  by 
pipes  E  E  The 
cakes  of  starch  are 
conveyed  to  the 
clumber  by  trucks 
running  u  p  o  n 
tracks  and  trans- 
ferred to  the 
slielves. 
An  incombustible  starch,  according  to  Hagcr-  is  made  by 
pouring  TiO  parts  hot  water  uprtn  10  pnrts  pulverized  buriieil 
bones,  and  adding  gradually  6  parts  sulphuric  acid.     The  mix- 


Fig.  5567. 


Starch  Drying-Room. 

ture  is  kept  in  a  warm  place,  and  occasionally  stirred  for  two 
da^s.  when  IdO  pints  distilled  water  are  added  nnd  (hi  solution 
filtered  ;  fo  the  filtrate,  a  soluble  phosphate  of  liu.e,  ure  added 
5  parts  sulphate  nirgncsia  in  15  distilled  water  and  enough 
anuiioida  stirred  in  to  impart  an  ammoniacal  odor.  The  pre- 
cipitated double  phosphate  of  ammonia  and  magne.Ha  is  filtered, 
dried,  and  pulverized.  Two  parts  of  the  powder  are  mixed  with 
1  tungstate  of  soda  and  6  wheat  starch,  nrd  a  little  blue  en r- 
ndne  added.  For  use,  it  is  ndxed  with  twice  its  quantity  of  <  old 
water,  and  sufflt  lent  boiling  water  .stirred  in  to  form  a  slimy 
liquid,  in  which  the  goods  are  immersed. 

Star-fort.  {Fort  if  cation.)  Inclo.sod  works  Imv- 
iii^  alU'i-natc  salinili\\\<\  icentpnufc  angles  ;  \\\Qjf(i-cs 
fonn  with  the  flanks  angles  gieutt-r  than  a  right 
angh?. 

A  star-fort  may  be  constructed  either  on  a  triangle  or  a 
square;  in  the  former  case  it  has  6  salient  angles,  and  in  the 
latter  case  it  has  8. 

Each  face  may  be  90  yards  long,  Fig,  5568. 

and  in  construction  is  divided  into  3 
equal  piu-ts.  On  the  middle  one  an 
equilateral  triangle  is  erected. 


acarch-Mac/itne. 


Star-gage.  {Ordnance.)  An 
insttiuiieiit  lor  measuring  the 
diameter  of  the  bore  of  a  can-  Star-Forts. 

nou  at  any  part  of  its  length. 

It  consists  of  a  graduated  brass  tube  canyiiig  four 
.steel  [loints  at  one  end  ;  two  of  these  are  movable, 
and  aie  pusheil  outward  by  means  of  a  tapering 
slider  in  the  tube,  enabling  small  variations  iu  the 
caliber  of  the  pieee  to  be  accurately  measured. 

Star'ling.      {Hudranlic  Engineering.)      An  in- 

closurt^   consisting  of  ]iiles  driven  clo.'-ely  together 

into  tlie  bed  of  a  river,  and  secured  by  horizontal 

pieces  at  the  tn}t.      The  space  between  tbe  rows  of 

I'iling,   being   filled   with  gravel  or  stone,  forms  an 

eHectual  protection  fur  the  foundation  of  a  pier.     A 

sfrrJing. 

!      The  starlings  of  the  piers  of  the  bridge  erected  across  tho 

I  Euphrates  by  Seniiramis  (1944  ii  c),  to  unite  the  two  portions 

;  of  the  city,  are  distinctly  described  by  Diodorus  Siculus  (u.  c  40). 

Start.  1.  {Hifdraaiics.)  One  of  the  jiartitions 
which  determine  the  form  of  tbe  bucket  in  an  over- 
shot wheel.      Strut. 

2.  {Mining.)  Tho  lever  of  a  crab  or  gin,  to  wbicli 
the  hoi'se  is  attacbed. 

Start'er.  An  apparatus  for  giving  an  initial  mo- 
tion to  a  machine,  especially  such  as  may  be  at  rest 
on  a  dead-center.  Used  in  sewing-machines,  steam- 
engines,  etc. 

Start'ing-bar.  {Steam- en  (fine.)  A  hand-lever 
for  starting  the  valve-gear  of  a  steam-engine. 

Start'ing-bolt.  One  used  to  drive  out  another. 
A  drif/-t>o'f. 

Start'ing  Steam-cyl'in-der.  {Sf cam-engine.) 
A  sniall  Inw-jucssure  engine,  used  for  starting  a  large 
maiiue  engine. 


STARTING-VALVE. 
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STATION-POINTER. 


Start'ing-valve.  (Steam-enr/ine.)  a.  A  device 
intioiluci-d  by  Bourne  in  1852.  A  small  valve  used 
in  starting  the  main  valves  of  large  steam-engines 
when  setting  the  engine  to  work. 

Bourne,  in  1S35,  introduced  small  cylinders  to  move  the  link 
niotiou   which   controls    tiie 


Fig.  Soil. 
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action   of  the   valves  of  the 
main  enj^ine. 

b.  A  valve  adapted  for  the 
GiiTard  Injector.  It  ha^  an 
interior  valve  a  and  a  larger 
valve  6.  The  range  of  the 
former  relatively  to  the  lat- 
ter, in  wliich  is  ius  seat,  is 
regulated  by  the  play  allowed 
bv  the  nut  c.  Opening  of 
tile  valve  a,  by  pulling  the 
lever  e,  allows  a  small  but 
sufficient  body  of  steam  to 
pa5.<,  to  raise  the  water. 

Another    pull    opens    the 
valve   6   and   starts    the  in- 
Slarlmg-Valce  for  Giffori  In-    jector. 

jcctor.  Start'ing--wheel. 

(Steam.)    A  wlieel  u|iei- 
ating  the  valves  in  starting  tlie  engine. 

Slarliii'j-bars  and  starting-gear  have  a  similar  pur- 
pose. 

Star-wheel.  (Horology.)  A  wheel  having  radial 
pnijections,  whieh  eiig.age  with  a  pin  on  the  hoiir- 
wlieel,  employed  in  ivpeatiug-clocks.  Also  used  in 
meters  and  registers. 

The  drop  and  attached  pawl  are  carried  by  a  spring,  and  are 
lifted  by  pins  on  the  disk.  The  pins 
escape  "first  from  the  pawl,  which 
drops  into  the  ne.xt  space  of  the  star- 
wheel.  When  the  pin  escapes  from 
the  drop,  tile  spring  throws  down 
the  drop,  wliose  pin  strikes  the  pawl : 
this  acts  against  the  side  of  a  tooth, 
and  gives  the  star-wheel  a  partial 
revolution. 

State-room.  1.  (Xnuti- 
cal.)  A  small  cabin,  usnallj' 
Star-Wlied  (from  Mf-  for  two  passengers,  on  a  steam- 
chanical  JMjvcments).    er. 

2.  {Railtray.)  An  apart- 
ment on  a  sleeping-car.  In  the  e.xample,  the  looms 
open  into  a  side  passage,  and  the  doors  of  the  rooms, 
when  swung  open  90°,  cross  the  p.issage,  cutting  otf 
acc-.'ss  to  the  room,  and  giving  sp.aee  for  disroliing. 

Sta'tion.  1.  (Shipbaildiiuj.)  A  long  measuring- 
rol,  also  called  a  rooM-and-xpiicc  staff,  whereby  the 
positions  of  the  timbers  of  the  frame  are  regulated. 

2.  (Railway.)  A  regular  stopping-place  for  trains. 

3.  (Surirying.)  The 
position  of  an  instrument 
at  the  time  of  an  observa- 
tion. 

Sta'tion-a-ry  Ea'- 
gin3.  (Stcdia-cnjine.)  a. 
One  permanently  ]daced, 
as  distinguished  from  a 
locomotive  or  portable 
engine. 

Fig.  5572  is  a  perspec- 
tive view  of  an  engine 
manufactured  b\-  Wood- 
burv  and  Booth,  Eoches- 
ter,"X.  Y. 

h.  A  form  of  engine 
for  drawing  carriages  on 
railroads  by  means  of  a 
rope. 

Until  1529,  or  thereabout, 
the  question  of  the  compara- 
tive economy  and  efficiency  of 
stationary  engines  and  loco- 
motives w.as  still  undetermi- 
Date.      The    success    of     the 


State-Room  on  Car. 

"  Rocket  "  and  the  counsels  of  experts  determined  the  question. 
See  lt0P£-R.\lLW.\v. 

Stationary  railro.ad-engines  were  long  used  on  the  inclined 
planes  of  the  AUeghauies  when  the  Pennsylvania  Railroad  fol- 
lowed the  iiolidaysburg  route 

They  are  also  lised  on  the  Morris  and  Es.=ex  Canal.  State  of 
New  Jersey,  in  raising  the  boats  from  one  level  to  another.  See 
Inclined  Plane 

i  For  a  number  of  years  the  incline  of  the  London  and  Bir- 
mingham Railway  of  England,  between  the  out-town  and  city 
termini,  l.*4  miles,  was  ascended  by  means  of  a  rope  wound  upon 
a  cylinder  bv  two  stationary  engines,  at  Camden  Town. 

The  railway  over  a  part  of  the  .Vndes  to  Santiago  is  operated 
by  a  rope  and  stationary  engines. 

Sta'tion-bill.  (Xauticdl.)  A  list  containing 
the  appointed  stations  of  all  the  ofticers  and  crew 
of  a  vessel. 

Sta'tion-cal'en-dar.  A  device  for  indicating  a 
railway-station.     They  are  of  two  general  descrip- 

\  tions. 

i  1.  A  dial  or  bulletin-board  at  a  railway -.station, 
to  indicate  the  hours  of  starting  of  trains  for  given 
destinations  ;  or  the  time  of  starting  of  the  ne.\t 
train  for  a  given  place. 

2.  A  device  on  board  a  car,  consisting  of  an  end- 
less ribbon  or  map,  which  unrolls  as  the  car  pro- 
ceeds, and  exposes  the  names  ol'  the  stations  in  order 
at  a  slit  as  the  train  approaches  the  stations,  one 
after  another.  The  map  of  the  route,  or  the  list  of 
stations,  is  wound  ami  unwound  from  a  pair  of  roll- 
ers, which  receive  motion  from  some  part  of  the  car, 
say  one  of  the  axles. 

Sta'tion-point'er.  A  circular  plotting  instru- 
ment, having  a  standard  radius  and  two  movable 
ones.  By  laying  oH'  two  observed  angles  right  and 
left  from  a  central  object,  and  laying  it  over  the 

Kg.  55re. 
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objects  on  a  chart,  the  position  of  the  observer  is 

indicatcil. 

Sta'tion-staff.  {Surveying.)  An  instnimeiit 
for  taking  aii;;k's. 

Stat'u-a-ry-brass.  An  alloy  of  copper,  zinc, 
and  tin,  used  tor  stiituary,  generally  known  as 
bronze.  The  ])roportions  uf  the  metals  used  are  in- 
definite. Analyses  of  Kidlt?r's  statues  at  Versailles 
give  copper,  91. -1  ;  zinc,  5.6$  ;  tin,  1.7  ;  lead,  1.37. 
Gun-metal,  containing  copper  9,  tin  1,  is  fretpieutly 
employed.     See  Hii.vss  ;  Huonze  ;  Alluy. 

Stat'u-a-ry-cast'ing. 

Ileroilotus  aud  DioJorus  Sit-ulus  refer  to  massive  statues  set 
up  in  the  ti'iiiple  of  Uelus,  in  liubylon,  iit  a  date  suppoj^ed 
to  be  about  22:i0  ii-  c.  The  masHive'statues  of  Memnon.  Osy- 
mandyas,  and  other  Ejjyptian  kings,  are  of  stone,  and  attest  a 
great  degree  of  .skill,  so  that  it  becomes  impossible  to  determine 
when  the  arts  of  modeling  and  sculpture  were  invented  in  or 
introduced  into  the  land  of  the  Nile.  The  Egyptian  statuettes 
are  fretjuently  of  metal. 

The  lloman  Colossus  set  up  by  Nero,  being  a  figure  of  him- 
self, wiis  placed  before  his  Ciolden  II  tnse,  near  the  site  of  tlio 
temple  of  Venus,  at  Home.  It  was  of  bronze,  the  work  of  Zeno- 
dorus,  and  l*liny  gives  its  hight  as  110  feet,  —  larger  than  that 
of  Rhodes. 

About  U91  B.  c,  "  he  [Aaron]  received  them  [the  golden  ear 
rings  of  the  people]  at  their  baud,  -md  fashioned  it  with  a  grav- 
ing tool,  after  he  hud  made  it  a  molten  calf"  —  Exodus  xxxii  4. 

"'  The  smith  with  the  tongs  both  woiketh  in  the  coals,  and 
fashioneth  it  [an  idol]  with  hannners,  and  worketh  it  with  the 
Strength  of  hi.-i  arms."  —Isaiah  xliv.  12  (712  b.  c  ). 

In  the  year  120  B  c  ,  a  Chinese  general  brought  back  from  a 
country  north  of  the  desert  of  Gobi  a  golden  statue  of  Buddha 
as  a  trophy 

**The  magnificent  statues  of  brass  and  iron,  which  issue  from 
the  foundries  of  Tolon-Noor,  are  renowned  not  only  through- 
out Tartary,  but  even  in  the  most  distant  countries  of  Thibet 
From  it.s  vast  workshops  all  the  countries  which  profess  the  re- 
ligion of  Buddha  receive  their  supply  of  idols,  bells,  vases,  and 
other  utensils  employed  in  their  iloiatrous  service  The  lirge 
images  are  cast  in  several  pieces,  and  afterward  soldered  to- 
gether During  our  stay  at  Tolon-Noor  we  saw  a  sing.e  statue 
of  Buddhi  which  made  in  its  various  pieces  the  load  of  80 
camels.  It  wis  intende  I  as  a  present  to  the  Tale  Lama."-- 
Abbe  Hue's  Travels  m  Tarinn,,  1844 -4  i. 

The  great  statue  of  Iluddiia  in  Nirvana  —  that  is,  in  a  state 
of  utter  annihilation  of  external  consciousness  —  is  at  Kama- 
Fig.  5573. 


]  kura,  half  a  day's  march  from  Yokohama,  in  Japan.      The 
statue  represents  Buddha  sitting  in  the  Oriental  uumner.  upon 
a  iotus      The  statue  is  of  bronze,  is  5U  feet  high  and  90  in  cir- 
,  cumference  at  the  ba.-e.     It  is  hollow,  and  the  interior  is  fitted 
I  up  as  a  temple,  with  images.     It  was  cast  about  OtlO  years  iigo, 
I  in  (*ections  of  a  few  feet  square  and  an  inch  or  more  in  thick- 
ness.     The  joints  were  so  well  fitted,  that  after  the  lapse  of 
I  centuries  they  are  only  to  be  detected  by  discolor.irion  arising 
i  from  the  weather.     It  is  placed  on  a  pedestal  5  or  tj  fcut  high, 
i  and  the  head  is  covered  wiih  small  knobs  representing  the  snails 
which,  tnidition  says,  came  to  protect  Buddha  from  the  heat 
of  the  sun. 

This  statue  was  received  many  centuries  ago  from  a  far  west- 
ern country,  doubtless  Tolon-Noor,  which  is  yvt  the  great 
foundry  for  the  lands  over  which  the  religion  of  Buddha  pre- 
vails. 

Schwanthaler's  colossal  bronze  statue  of  the  feminine  genius 
"  Bavaria,'"  is  bi  feet  high,  and  erected  on  a  pedestal  3(1  feet  iu 
hight,  in  front  of  the  '"  Iluhmeshalle,'"  at  Munich.  A  winding 
staircase  in  the  interior  leads  to  the  head,  wherein  is  a  clmm- 
ber  large  enough  to  contain  28  persons.  Openings  are  alTorded 
among  the  curls  for  viewing  the  prospect. 

The  casting  was  made  at  five  dilierent  times,  commencing 
with  the  head-  This  was  in  1844  The  bust  was  the  largest 
portion,  and  lor  it  20  tons  of  bronze  were  ntcUed- 

The  present  system  of  casting  statuary  from  wax  patterns  is 
as  follows :  — 

1.  Take  a  cast  in  plaster  sections,  which  together  form  a 
matrix. 

2.  Cover  the  inside  of  the  sections  with  a  shell  of  wax. 

3.  Place  the  sections  in  position  to  form  a  mold. 

4.  Fill  the  inside  with  clay  or  slush,  to  form  a  core,  with  sup- 
ports to  sustain  it  independently  o(  tlie  mantle. 

6.  Remove  the  plaster  sections,  the  wax  adhering  to  the  clay. 

6.  Work  up  the  wax  surface  into  complete  form,  by  hand. 

7.  Coat  with  porous  clay  composition  to  form  a  mantle. 

8.  Bake  in  a  furnace,  melting  or  burning  out  the  wax. 

9.  Kun  the  metal  into  the  baked  clay  mold 

Figures  of  large  size  have  been  made  by  the  deposition  of 
copper  by  electro-metallurgy  upon  a  core  or  model  of  day. 

'Ibe  cliurch  of  St.  Isaac  at  St  Petersburg  is  decorated  with  a 
large  number  of  statues  and  figures  iu  reiief  obtained  by  this 
process. 

Stat'ue.  A  sculptured  figure  iu  stoue,  or  a  cast- 
ing in  nielal  from  one  itiokled  in  clay. 

Stat-u-ette'.  A  .suiall  statue.  Statuettes  and 
other  artistic  iVnins  iu  ]»laster  are  made  very  closely 
to  rescnil'le  silver  in  appearance  Ly  lieiiig  covered 
vvitii  a  thin  coat  of  powdered  mica.  This  powder  is 
mixed  with  collodion  and  then  applied  to  the  olijects 
iu  plaster  with  a  brush,  after  the  manner  of  paint. 
The  mica  can  Vie  easily  tinted  in  various  colors.  It 
can  lie  washed  in  water,  and,  unlike  silver,  is  not 
lial'le  til  heeonie  tarnished  by  sulpliureted  gases. 

Stau'ro-scope.  A  kind  of  polari.scojie  invented 
by  Vou  Kobell,  of  Bavaria,  about  1855,  and  particu- 
larly designed  for  investigating  the  ell'ects  of  jiolar- 
ized  ligiit  upon  crystals  belonging  to  diti'ereut  crys- 
tallographic  systems.  —  Pogoenduuf,  Ann.  95  - 
320. 

Stave.  1.  (CoopcHng.)  One  of  the  strips  which 
compose  the  sides  of  a  cask,  tub,  or  bucket. 

The  tmdressed  strip,  as  riven  or  sawn  from  the 
block,  is  also  called  a  stave. 

Staves  are  made  by  machinery,  diflerent  machines 
being  used  for  the  scveial  operations  of 


Pawing. 

Riving. 

Chamfering. 

Cutting. 

Bending. 


Bilging. 

Dressing. 

Shaving. 

Planing. 

Jointing. 


Iloweling. 
Crozing. 
Setting. 
Finishing. 
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The  Dfit/jitiz.     IhiJ'lliit  in  A'irvaiin  [Kamakiira,  Japan). 


2.  One  of  the  boards  joined  laterally  to  form  a 
hollow  cylinder,  ciirli  for  a  well  or  shaft,  the  curved 
bed  for  the  intrados  of  an  arch,  etc. 

3.  One  of  the  bars  or  rounds  in  a  lantern-wheel. 
Stave-bend'er.     A  device  for  bending  steamed 

stnll'  lor  staves,  or  holding  them  in  shape  after  being 
bent.  In  the  example,  the  steamed  staves  are 
clamped  in  a  rack  and  kiln-dried,  so  as  to  assume 
and  retain  the  sliape  reipiired. 

Stave-bilg'ing  Ma-chine'.  One  for  bending 
staves  to  give  tlirni  buu-sliape  at  the  bilge  ;  also 
tlieir  hollowing  shape.      See  Stave-bkndei:. 
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Fig.  5571. 
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A  machine  for  cutting  staves 
Fig.  5577 
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Jilackiiie  /or  Bending  Staves. 

Stave-cham'fer-ing  Ma-chine'.  One  for  bev- 
eling the  ends  of  staves  at  the  ehine. 

Fig.  5575  is  a  machine  for  chamfering  the  ends  of  and  crozing 

barrel-staves  at  the 
Fig.  5575.  same  time.    A  stave 

is  inserted  in  the 
machine,  held  by 
two  ribs  B  at  the 
end-"',  and  clamped 
between  them  and 
a  cen  tral  curved  bar 
K,  by  means  of  two 
Tibratable  clamps 
Z.,  operated  by  seg- 
ment rack-levers  C 
and  pinions  at  each 
end  of  the  shatt  G. 
The  croze  U  formed 
by  a  tootlied  cutter 
a,  and  the  endfi  are 
chamfered  by  upper 
and  lower  cutters 
seen  at  J,  Each 
stave,  as  it  is  insert- 
ed, pushes  the  pre- 
ceding one  forward, 
they  occupying  tht^ 
same  relative  posi- 
tion as  in  the  com- 
pleted barrel,  uni- 
formity is  secured, 
and  splitting  off  the 
wood  at  the  edges 
of  the  staves  is  pre- 
vented. See  also 
Stave-crozi.ng  Ma- 
chine. 

Stave-croz'ing  Ma-chine'.  The  croze  of  a  cask 
is  the  kerf  ow  the  inside,  into  which  the  edge  of  tiie 
barrel-liead  is  inserted.  The  cooper's  croze  is  a  kind 
of  toothed  plane  with  a  curved  face  to  cut  the  kerf 
in  the  cask.  The  previous  rounding  of  the  inside 
of  the  barrel  to  make  a  fair  surface  to  work  on  is 
done  by  the  hoivel.  The  hoivcl  may  also  make  the 
chamfer,  whicli  is  the  bevel  at  the  end  of  the  stave 
forming  the  chine. 

In  siave-crnzing  machines  the  kerf  is  usually  cut  by  a  saw; 
in  barrel -crozing  machines  the  staves,  after  being  set  up, 
are  subjected  to  the  action  of  the  crozing-saw  In  some  cases 
two  saws  and  acuttercroze.cut  off,  and  chamfer  the  stave  simul- 
taneously.    Wilde,  August  12, 1862 ;  Cutter,  June  14, 1870. 

Fig.  5576. 


Stave-cut'ter. 

from  the  bolt. 

In  the  machine  (Fig. 
5577),  the  stave-bolt  is 
held  upon  the  swinging- 
bed  B.  and  presented  to 
the  action  of  the  curved 
knife  C. 

A  series  of  curved  ribs 
a  on  the  fixed  bed  carry 
alternating  rollers  g  /i, 
wbich  prevent  the  >ide 
of  the  block  iVoui  coming 
in  direct  cout^xct  with 
the  ribs,  and  permit  the 
chips  and  spliuters  to 
pass  between  them. 
When  the  stave  is  com- 
pletely severed,  it  is 
caught  by  a  spring  k 
and  prevented  from  fall- 
ing back  as  the  table 
de.-cends. 

In  Crossetfs  stnve- 
cutter,  Sept.  24,  18(Jl 
(,Kig.  5578),  the  bar  a' 
with  the  fixed  knife  a  is  adjusted  as  to  hight  in  segmental 
grooves  in  the  heads  c  c  by  screws  riii,  and  held  by  ^et-.-^crews 
beuind.  The  table  6  is  pivoted  at  eacli  end,  and  is  tiiteJ  up- 
ward, in  order  to  present  the  bUuk  from  which  the  st:ives  are 
riven  to  the  action  of  the  knife  ;  its  rear  ed'Jie  is  slutted  to  re- 
ceive a  series  of  curved  vertical  guides  e  e  attached  to  the  front 
of  a  bar  connecting  the  ends  ol  the  machine;  chips  fall  through 
the  inter-naces  between  the  guides.  See  also  Crozier  and  Cur- 
rier's patent,  March  29,  1859. 

Fig.  5578. 


Stafe-CuiCin. 


Chamfering  and  Crozing  Machine. 


Crossttt's  State- Culler. 

Fig.  5579  is  a  machine  designed  to  slice  from  a  block,  and  at 
the  same  time  saw  the  sUives  to  an  exact  length.  As  soon  as 
the  stJive  is  sliced  off,  two  adjustable  circular  saws  cut  the  stave 
to  the  desired  length,  it  being  held  in  place  by  two  circular 
springs  until  the  next  succeeding  stave  is  cut. 

Fig.  5579. 


Cooper'^s  Croze. 


Stave- i^ttter. 

Stave-dressing  Ma-chine'.  The  machine 
(Fig.  5.^80)  is  designed  for  dressing  the  inside  of 
staves  of  uniform  size,  as  those  for  beer-baiTels. 

These  are  held  upon  a  table  C,  which  is  traversed  back  and 
,  forth  upon  rollers  b  joumaled  in  the  bed  A,  so  as  to  present 
:  them  to  the  rotary-cutter  D.    The  bottom  of  the  bed  has  a 


STAVE-HOWELING   MACHINE. 
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STAVE-JOINTER. 


Slave- Dressing  Machine. 

curve  corresponding  to  that  of  the  stares  to  lift  them  up  to  the 
nuttt-riu  proportion  as  theircurvuture  tends  to  cause  theui  to 
recede  from  it.     The  stives  may  be  held  dowu  by  upper  rollers 
or  other  suitable  nieiins 
la  Fig.  5581,  the  lived  stave  c  is  drawn  in  betvveea  the  two 

Fig  5581. 


In  howeling-machines  the  work  is  performed  either  on  the 
staves  (-epamtcly,  or  afttr  they  are  set  up  in  barrel  torui.  In 
the  Ir.ttcr  ca.-e  it  is  Ireiiuently  associated  with  devices  for  croziug 
and  cnamferiug. 

Stave-joint'er.    A  machiuu  for  truing  the  edges 

01  staves. 

Fig.  5583  is  a  machine  for  trimming  the  edges 
of  ^  laves    by    a 
descending   cut,  tiie  stave  Fig.  5563. 

I^iug  upou  a  bed  and  ex- 
I  posing  the  part  to  be  cut 
olf  over  the  edge,  against 
which  the  cutter  wurks 
sbearwise.  Tiie  cutter  is 
I  depressed  by  a  treadle  and 
I  raisvd  by  a  spving  when 
,  tue  fuot  is  witbdrawn. 

lu  Ciozier's  stave-jointer 
the  sUive  is  held  in  a  fiame 
aud  dressed  by  knives  on  a 
revulviug  head. 

lu    ^l->  mourns    machine 
the  Stave  lies  upon  a  bed 
aud  is  jointed  hy  a  guiilo- 
.  tine  kuile. 

lu    ItouneV  machine    it 
pas>es    between   a   pair    of 
saws  ^et  at  au  aug.e  with 
I  each  otlier. 

!  l-ig-  5584  is  a  bench  at- 
i  tacliuient.  Tiie  i-tave."*  are 
i  eianiped    in  their  bent   po- 

I  ^itiuu  on  a  frame,  to  wliich  are  pivoted  a  double-acting  knife 
i  and  a  swing  plane. 

lu  Fig.  5585,  the  stave  is  clamped  upon  the  curve-topped  car- 


Stave-Jointer. 


Stave- DressiiJS  Mackine. 

fluted  rollers  n  6,  and  presented  to  the  action  of  convex  and" 
conc.ive  ficed  revolving  cutters,  which  holloic  and  Ouck  tbc 
stave  in  the  direction  of  its  length,  dressing  the  inside  and  out- 
side of  the  stave  respi-ctively.  A  weighted  lever  d  regulates  the 
pressure  on  the  upper  feed-roller. 

Stave-how'el-ing  Ma-chine'.  The  cooper's 
howcl  i-s  ;i  plaiu'  tor  siuuiitliing  tiie  insides  of  staves 
or  of  h.trrels  abuut  where  the  uroze  comes. 

Fig.  5582  is  a  tool  in  which  the  howel  and  eroze  are  combined. 
The  croziug  portion,  shown  in  the  lower  figure,  is  removable 
from  the  case  carrying  the  howeling  bit  when  the  former  is  not 
needed 

Fig.  5582. 


Howel  and  Croze. 


Stave-Jointer. 

riage,  and  is  passed  between  the  saws,  which  are  carried  upon 
inciiued  adjustable  arbors.    See  al&o  Stave-sawixg  Macuise. 

Fig.  5585. 


Jointins-Saw. 


STAVE-PLAXIXG  MACHINE. 
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STAVE-SAWING  MACHINE. 


Fig.  5686. 


Stave-PUmmg  Slac/tine. 

Stave-plan'ing    Ma-chine'.    A   machine    in 

■which  staves  arc  laced  by  a  plane. 

In  Fig.  5585,  the  stave  i?  pushed  beneath  a  stationary  plane- 
bit  to  suave  the  outer  face,  and  its  lower  surface  is  dressed  by 
the  revolving  cutter.  The  pusher  consists  of  a  slidiiiK-frauie, 
which  is  reciprocated  by  a  pitman  connected  to  a  radially  ad- 
justable wrist  on  a  routing  bell-crank,  whose  ot.ier  arm  has  a 
Blot  traversed  by  a  pin  on  tne  Jriviiig-waeel.  'I'he  driving-wheel 
and  rotating  crank-sliaft  are  jourualed  eccentrically,  so  that  the 
movement  of  the  pin  along  the  slot  will  cau?e  a  slower  motion 
in  the  feeding  thin  in  the  return  motion  of  tne  pusher. 

Stave-riv'ing  Ma-chine'  One  for  splitting 
balks  ol  timber  into  slabs  suitalile  for  making  staves. 
Tlie  slab  of  riveil  timber  undergoes  treatment  for 
bending,  sawing  to  a  length,  hollowing,  backing, 
dressing,  chamfering,  crozing ;  some  of  these  oper- 
ations, however,  are  performed  after  the  staves  are 
set  up. 

Fig.  5587. 
?(■' 

C 


The  riving  of  staves  L*  usually  by  frow  and 
mallet  tsee  Fig  21U8).  Dorr's  riviiig-tool  has 
a  set  of  knives  in  a  frame,  f-o  as  to  check  the 
end  of  the  baik  for  a  number  of  stave:^  (or 
shingles)  at  once.  The  knives  are  not  quite 
pamiiel,  but  have  Uivergi-nce  answering  to 
the  radial  marks  iu  the  tiu.ber;  for  inst-mce, 
'  the  medullary  rays  iu  oak  and  some  other 

wood:?. 

Stave-sa-w'ing   Ma-chine'. 

(Cuopcriny.)    a.  Uiic  toi  rawing  staves 
from  tlie  log,  bolt,  or  balk. 

b.  One  lor  sawing  the  edges  of 
staves,  otherwise  known  as  jointing. 
See  Stave-jointing  Machine. 

The  machine  (Fig.  5587)  is  designed  to  saw 
staves  from  theT)oU  and  joint  or  impart  the 
required  bevel  to  their  edges.  The  bot  is 
plated  on  the  fliJing-table^',  which  is  ad- 
vanced while  the  stave  is  cut  to  the  required 
ciiculiir  form  by  the  dished  saw  D.  The  stave 
is  then  tniusferred  to  theothtr  end  of  the 
table,  where  it  is  held  and  bent  hetween  the  two  clamps  t/*.  the 
center  being  supported  by  the  block/.  The  tilde  i^is  then  ad- 
vanced, presenting  the  stave  to  the  action  of  two  (ircular  saws, 
which  aie  suitabi\  inclined  to  iuipait  the  de^red  mdial  bevel  to 
each  edge.  Tue  saws  may  be  brought  nearer  together  or  sepa- 
rated, w^itbout  altering  their  inclination,  by  m&ms  of  a  lever  <.-, 
which  is  engaged  with  a  rack  n  to  hold  it  in  fixed  po.-itiou, 
and  actuates  a  beli-crank  arrangement  which  moves  frames 
carrving  the  saw-spiudles. 

Fig  5o&S  shows  a  stave  machine  u.«ing  a  band  saw,  which 
works  upon  pudeys  in  connection  with  adjustable  feed-tables, 
so  as   to   render  the    saw 


available  for  sawing  staves 
for  vessels  of  varying  diam- 
eters, and  alfo  for  the  saw- 
ing of  flat  objects,  such  as 
shingles  and  headings. 

Fig.  5589  has  a  circular 
baud-saw,     or      riHg-saw, 
hung  upon  and 
between      fiic- 
tion-rollers  .=et 
in  a  true  circle, 
so  that  the  saw 
is  put   in   mo- 
tion and  driven 
by  one  of  the  \ 
rollers.     These 
rollers  are   set 
in      adjustable 
brackets,  so  as 
to  be  adjusted  to  the  circle 
outside  as  well  as  inside  of 
the  saw. 

Fig.  5590  shows  the  ap- 
plication of  the  cylindrical 
saw  to  sawing  staves  from 
the  bolt. 

Fig.  5591  is  also  an  ap- 
plication of  the  tub-saw, 
which  acts  upon  the  bolt 
of  WOO.I    which   is    raistd 


Fig.  5588. 


Band-Saw  Stave- Machine, 


against  it,  the  reiiprocat- 
iiig,  vibratory  table,  with 

its  head-blcck,  being  pivoted  at  such  a  point  as  to  cause  the 
saw  to  cut  a  transverse  circle  on  the  outside  of  the  stave  to 
conform  to  the  outside  diameter  of  the  barrel  when  com- 
pleted.    The  cams  and  flanges  Q  K  act  against  rollers  on  the 

Fig.  5589. 
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^ave  Sawing  and  Jointing  iUacAtne. 


Ring-Saw  Stave- Machine* 


STAVE-SAWING  MACHINE. 
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STAY. 


Fig.  B690. 


Barrel-Saw  Stave-Mar/iine. 

• 

arms  of  tlio  feeding-table,  giving  the  same  the  necessary  vi- 
bratioTi. 

In  llurlbut's  stnve-macliine  (Fig.  5592),  the  saws  are  capable 
of  being  so  ailjusted  as  to  give  the  renniiej  bevel  to  the  edges 
of  the  staves  as  they  are  presented  to  the  action  of  the  saws  by 
the  forward  movement  of  the  carriage.  The  angle  at  which  the 
saws  are  set  varies  according  to  the  dimensions  of  the  barrels 
for  which  the  staves  are  designed. 


Stave-set'ter.  (Coopering.)  A  device  to  liold 
staves  its  tlii'y  ai'e  consecutively  set  up,  in  older  to 
lorm  a  Ijairel  or  cask. 

In  Fig.  6593,  the  chine  hoop  is  suspended  by  clamps  over  a 
concave  table,  which  holds  the  head  in  position  to  receive  the 
staves  which  form  the  barrel.  When  the  hoop  is  driven  on  to 
hold  the  staves  in  place  on  the  head,  the  clamp  is  withdrawn 
und  the  barrel  removed  from  the  table. 

Fig.  5694  shows  by  a  plan  view  the  independent  spring-heads 
which  hold  the  staves  against  the  truss-hoop. 

Stav'ing.  1.  A  easing  ol' staves  or  jilaiiks  wliich 
forms  a  curO  around  a  turbine  of  similar  water-wheel. 

2.  (Funjiiuj.)  Shoiteiiing  or  comiiacting  a  heated 
rod  01'  liar  by  endwise  blows.      Vpsclting. 

Stay.  A  lean-to,  support,  brace,  tie,  etc.,  as  the 
case  may  be. 

t)f  an  axie-lrec. 

or  the  splinter-bar. 

Of  a  chain-cable ;  the  transverse  piece  in  a  link. 

Of  a  core-box  ;  the  spindle  that  supports  the  core 
in  some  kinds  of  hollow  castings,  as  shells. 

Of  a  crane  ;  the  prop  or  strut  which  supports  the 

Specifically :  — 

1.  {Naalical.)     A  sti-ong  rope  which  stillens  and 


Fi^r  5591. 


Slave  Machine. 


supports  a  mast  in  its  orect  position,  by  connectinj;' 
its  head  to  some  part  of  the  hull,  or  to  a  part  stayed 
from  the  hull. 

a.  The  fore-and-aft  stays  lead  forward  in  the  vessel's  line 
amidships. 

6.  The  hark  stays  pass  somewhiit  abaft  the  shroud^i,  and  are 
attached  to  the  side  of  the  vessel,  at  the  rhannels. 

c.  The  brfttst  and  stnnilij\^  stays  lead  from  the  mast-heads 
down  to  the  gunwale  on  each  side. 


d.  Spring  stays  are  preventer  stays  to  assist  the  principal 
ones.  The  fore-and-aft  stays  support  the  stai/snits  by  means 
of  hanks  The  stays  are  named  fi-om  the  masts  they  support ; 
as  the  fore-stiiy.,  foretopmast'Stciy,  vmintopjnnst-stay  ^  jib  and 
fl'ji>t'^-}i^  stay,  the  fcoi-stay,  etc.     See  Stays.'ML. 

e.  The  triiUic  stay  is  connected  at  its  ends  to  the  heads  of  the 
fore  and  main  masts,  and  has  a  thimble  spliced  to  its  bifrlit  for 
the  suspension  of  the  stay-tackle,  by  which  boats,  machinery, 
and  heavy  freight  are  hoisted  aboard, 

/.  A  yHJn/*fr-.s/a?/ ia  a  movable  stay  leading  from  the  head  of 
a  mainmast  to  a  pair  of  eye-bolts  in  the  deck  close  to  the  after 


Fig   5592 


Stave- Machine. 


STAY-BOLT. 
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STAY-ROD. 


Fig.  6593, 


Fig.  6591. 


Stave-Settfr.  Stave-Seller. 

part  of  the  fore-rigging ;  the  weather  jumper-stay  alone  being 
set  up. 

g.  A  short  stnif  refers  to  the  position  of  the  anchor  when  it  is 
nearly  un'Jer  fool,  in  heaving  in. 

A.  To  ylay  a  vessel  is  to  tack  her.  To  771(55  stays  is  to  fail  in 
tacking.    To  heave  in  slays  is  to  put  a  vessel  about  by  tacking. 

2.  (Steam.)  a.  A  rod,  bar,  boll,  ov  gusset  in  a-hoWer, 
to  hold  two  parts  together  against  the  pres-sure  of 
steam,  as  the  tube-stays,  horizontal,  vertical,  and 
water-space  stays,  etc. 

b.  Sling-rods  (sling-stays)  connecting  the  locomo- 
tive boiler  to  its  frame. 

c.  Rods  beneath  the  boiler  supporting  the  inside 
bearings  of  the  crank-axle  of  an  English  locomotive. 

3.  A  bar  in  a  frame  to  prevent  lateral  deviation 
of  another  !)ar.     See  Tru.ss. 

4.  A  ifiiy  supporting  the  mast  of  a  derrick,  etc. 

5.  (Milling.)  A  piece  of  wood  used  to  secure  the 
pump  in  an  engine-shaft. 

6.  (Apparel.)     A  corset. 

The  garment  with  busk  and  stiffening  slips  of  metal,  wood,  or 
whilebone  is  a  comparatively  modern  invention.  The  ancient 
Greeks  and  Romans  had  belts  and  ciucturcs,  but  no  female 
cuirasses.  In  the  time  of  Galen,  under  the  .\ntonines,  the 
physicians  wrote  against  these  binds,  which  interfered  with  the 
vitxl  functions,  but  their  protests  were  received  then,  as  now, 
with  indilference.  The  ladies  of  the  time  of  Louis  I.Y.  of  France, 
like  the  "  first  gentleman  in  Europe ''  of  nearly  six  centuries 
later,  ha,t  their  dresses  stitched  upon  them  to  secure  a  tight  fit 
without  creases.  Lord  .\Ivanley's  "fat  friend"  would  stand 
for  two  hours  like  a  royal  Turveydrop,  while  the  wrinkles  were 
cut  out  of  his  coat  and  the  seams  taken  up  by  fine-drawing. 

The  introduction  of  bones  anil  metil  into  the  female  brea-st- 
plate  is  creditel  to  the  court  of  Isabel  of  Bavaria,  about  1417, 
and  the  illiberal  chronicler  has  suggested  that  the  device  was 
padded  to  conceal  deformity,  and  stiffened  to  act  a.s  a  scutios's 
brare.     Catharine  de  Medici  introduced  the  f.ushion  into  France. 

The  Emp«*ror  .loseph  II.  proscribed  the  corset  and  tried  to 
discounoge  its  use  by  arraying  malefactors  in  it,  much  as  the 
English  authorities  endeavored  to  set  a  seal  of  condemnation 
upon  cotton  goods  by  hanging  criminals  in  cotton  shirts. 

The  dresses  in  one  loose  length,  girdled  at  the  waist  and  se- 
cured by  brooches  at  the  shoulders,  was  substituted  by  the 
Sep  irate  waist  and  skirt  in  the  fourteenth  century  by  Queen 
Pailippi,  wife  of  Edward  III.  of  England,  and  Queen  Jeanne  of 
Bourbon. 

With  the  moral  and  hygienic  features  of  the  question  this 
M^eknnicat  Dictionnrif  has  nothing  to  do.  The  tortoise  seems 
to  get  along  safely  in  his  carapace,  which  is  the  most  straitly 
laced  armor  now  extant  .among  vertebrates.  The  armadillo  is 
another  notable  instance,  but  his  strait-j.acket  is  open  all 
down  the  belly,  and  allows  of  expansion,  whether  the  increase 
in  girth  ari.se  from  emotion,  sufflation,  or  overeating. 
"  Let  me  not  stay  a  jot  for  dinner."  —  Lear. 
Stay-bolt.  (Steam.)  A  bolt  connecting  two 
plates,  so  as  to  make  them  mutuall}'  sustaining 
against  internal  pressure.  It  is  much  u.sed  in  the 
water  and  steam-jackets  of  locomotive  and  other 
boilers.  Ostrander's  stay  is  tubular;  it  has  a  solid 
head  outside,  but  inside  is  open  into  the  fire-box,  so 


that  a  breakage  is  revealed 

by   the    leakage 

of  water  into  the  Fig. 5596. 

fire. 

Stay-busk. 
(Wear.)  A  stillen- 
er  in  a  corset. 

Stay-chain. 
(rdiictc.)  One  of 
the  chains  which 
connect  the  ends  of  the 
double-tree  with  the  foie- 
a.\le,  so  as  to  limit  the  sway 
of  the  former,  a  a  are  the 
stay-chains,  b  the  double- 
tree, c  the  foi'c-axle.  In  car- 
riages, straps  effect  the  same 
end. 

Stay-foot.  (Seivi^ig- 
machine.)  An  attachment 
to  the  ]uesser-l>ar  of  a  sew- 
ing-maihine    to    guide    a 

seam-stay  in  some  kinds  ol   ladies'  and    children's 

shoes. 

Stay-gage.      (Setving-ma-  ^'g-  5696. 

chine.)    An  iittachnient  to  the 

cloth-plate    to    guide   a    strip 

over  the  goods  or  leather,  .so 

as  to  be  laid  upon  and  sewn 

over    a    seam    to    cover    and 

strengthen  (stay)  it.    Used  also 

as  a  guide  in  sewing  or  trim- 
ming. 

It  is  attached  to  the  cloth-plate 
with  the  flat-headed  .'crew  ariom- 
panying  it,  and  adjusted  so  that  the  Slay-Chains. 

needle  will  strike  the  binding  as  de- 
sired    Insert  the  binding  as  in  the  seam  stay-foot,  but  pass  the 
seam  to  be  stayed  above  the  gage  and  under  the  presser-foot, 
and  guide  the  seam  so 

as  to  stitch  the  bind-  Fig.  5597. 

iug  as  near  the  seam 
as  is  desired. 

Stay-hole. 

(Xauliail.)  The 
giommet  or  hole  in 
a  staysail  through 
wldch  the  hanks 
]iass  ;  by  the  latter 
the  sail  runs  on 
the  stay. 

Stay-lace.     A  braided  strip  to  fasten  a  corset. 

Stay-pile.  (Hydraulic  Engineering.)  A  jiile 
driven  into  a  bank  and  aflbrding  an  anclior  for  the 
main  piles  which  tbrm  the  face  of  the  quay,  to  which 
it  is  connected  by  land-ties.     See  PiLii. 

Stay-rod.     i.    (Steam-engine.)     a.    One  of  the 
roils  supporting  the  boiler-]ilate  which  forms  tile  top 
of  the  lire-bo.x,  to  keep  the  top  from  lii'ing  bulged 
down  by  the  pressure 
of  steani.  ^ig.  5698. 

b.  Any  rod  in  a 
steam-boiler  which 
s\ipports  plates 
against  internal  strain 
by  connecting  parts 
exposed  to  rupture  in 
contrary  directions. 

c.  A  tension-rod  in 
the  frame  of  the  ma- 
rine steam-engine. 

2.  A  tie-rod  in  a 
truss      or     building,  Siaysailt. 

which   prevents    the 
spreading  asunder  of  the  parts  connected. 


Seam- Slay  Ga^e. 
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Staysail.  {Nautical.)  A  fore-and-a/t  sail  sup- 
porreil  l>y  a  tit'ti/  of  a  vessel. 

a,  forctopmost  staysail. 

b,  tbiv-stayyuil. 

f,  miintopiirist fltayiHlI. 

fJ,  main  top-;^illaiit-uiui^t  stiiysail. 

e,  iiiiz'.fii-st;i_>s!iil. 

J\  iiiizzL'n-top.ii.ist  stiysail. 

^,  muiii-royiil  staysail 

it  \f  usufilly  tlin.'e-cornci'ul 

Thit  parU  an  J  appli  iiices  nre  known  as, — 

Thy  /ifft'/,  —  tiio  upper  corni;!'. 

The  tar/c,  — the  lo.vci-  for.vHril  porner. 

Tho  r!ew, —  tlie  lower  after  torner. 

Tile  leech^  —  tlie  :ifrer  eJj^c. 

Tlie  s/ifet,  —  a  rope  for  hauling  uft  the  cUic 

TUl'  /mli/ar'/,  —  for  rai^inj?. 

Till-  iloicn-haid^  —  fur  lo-vering  the  sail. 

Stay-tack'le.  {NmUical.)  Tackle  suspt'iuicd 
from  llie  triutiu  stay,  and  usc^d  fur  lioiatiiig  in  lu^avy 
butts  of  wati'r,  fri'i'^ht,  boats,  lilubbLT,  etc. 

Stay-wedge.  {LacomoUvc.)  One  of  the  wedges 
fitted  to  tile  inside  bi'arings  of  the  driving-axles,  to 
keep  them  in  their  pr()[>er  position  in  the  stays. 

Stead.     1.   A  frame,  jxs  of  a  lied. 

2.  A  building,  as  a  konicstcad.  The  steadiiiff  is 
the  colleetion  of  buildings,  say  tlie  house,  stables, 
barns,  ami  other  ont-honses  of  a  farm. 

Stead'y-pin.  1.  {Foamllmf.)  One  of  the  pins  — 
generally  three  or  four,  in  one  Husk  — \vhi<-h,  by  fit- 
ting into  holes  in  the  hufs  of  anothei",  enabh^  the  two 
part.-j  to  bi;  restored  to  their  original  iiositimi  aftur 
the  pattern  is  dra/ni.  Tliis  term  is  also  applieil  to 
the  dowels  or  pins  wliieh   hold    patterns   together 


when  the  whole  is  made  in  two  or  more  parts,  for 
convenience  in  molding. 

2.   A  (lowrl-jiin  in  a  sectional  structure. 

Steak-crush'er.  A  household  implement  to 
mash  tough  steaks  before  cooking. 

The  instrument  is  clamped  to  the  table  ami  the  steak  pnssed 
between  ttie  rollers,  the  upper  one  of  which  is  smooth  and  the 
lower  uue  corrugated. 

Steak-mash'er.  In  Fig.  5G00,  the  top  roll  tenils 
to  roll  the  steak  in  one  direction,  while  the  oiher 

Fitr  5600. 


Sten/c-  Crusher, 


bltuJc-MoA/iLr. 

roll  nets  u|ion  it  in  like  manner  in  the  opposite  di- 
rectiiin  ;  the  fibers  are  tlius  twisted  and  rolled  while 
being  ma.shed. 

Steal'er.  (Shipbuildhuj.)  The  endmost  plank 
of  a  (/orc-straJcc,  which  stops  short  before  reaching 
the  stem  or  stern. 

Steam.  The  elastic  aeriform  condition  of  water 
heated  to  the  boiling-point. 

A  steam-boiler  from  which  a  hot-air  blast  or  an 
air-lilast  mixed  with  steam  is  blown  into  tlie  tire  to 
urge  the  eonibustiou  is  shown  in  Hero's  "  Spiritalia." 
See  folio  e<lition  **  Vetei'um  Mathematicornm,"  Pari- 
siis,  MDCXCUI.,  a  copy  of  which  is  in  the  Patent- 
Office  Library. 


Applications  of  Si-eam. 


Name. 


Ilaro 

Ilaro 

Hero 

Anf.iemiua 

Gerbert 

Leonardfidi  Vinci  ... 
nia:;eo  de  Giray  ?  .. .. 

Dap'i.'Jta  Porti 

Solomon  du  Cans  ?  .. . 
Giovanni  Urauca  . . . . 

Marqui!*  of  Worco'ster 
M  irquis  of  Worcester 
Dr.  P.ipin 

Dr.  Papin 

Dr.  Papin 

Dr.  Papin 

Dr.  Papin 

Sivery  

Nc^coTien 

Neweomen 


Nationality. 


Greek . . 
Greek  . . 
Greek  . . 
Lvdiiin  . 
French  . 
Italian  . 
Spanish 
Itiliin  . 
French  . 
Italian  . 

EnQ:li<!h 
R'urlish 
French  . 

French . 

French . 

French . 

French 

Rnffli^^i 
Kn-jHsh 
Engli.'ih 


Invention. 


Rotarv  .«feam-engino  (rfcoil  principle) 

Cylinder  and  piston  in  punuis 

U'ater  fountain  caused  by  picssurc  of  steam 

Steam  caldron  and  escape-pipe 

Steam-played  organ 

Stcam-'iun 

Steamboat  {Bnrrelonn) 

Steam  wator-dcvator  (bni'rr  finrl  resfTfoir  separate) 

S'eam  wnter-clcvator  {hmfrr  ami  reservoir  ifJnitiral) 

Steam-blast  to  rotate  fan-wheel  wpplied  to  pumpingaod grind- 
ing  

Steam  water-elevator  (two  boilers  acting  alternately) 

Four-way  cock 

Steam  water-elevator  {sepnrntion  of  the  steam  and  water  by  a 
flnfit  in  a   ry'in'/riral  reservm'r) 

Steam  water-elevator  {charging;  reservoir  by  at}nospheric  press- 
ure ) 

Atmo'ip'icric  enirine  (/?/5//in  r/ii.-if'/  in  a  n/Hnffer  by  steam  b'e- 
n-  ath  it,  ami  retitrnerf  bi/  altnosp/ieric  pressure] 

Air-chamber  ("«  th^  wattr  eduction  to  correct  the  intermittency 
of  the  ffisrhnrge) 

S'lfetv-valve ' 

Tnicction  ronr!en<inK  .«prav  [the  vacuum  steam-pump) 

IU>i|).r  seimnite  from  cylinder 

Walking  beam 


B,  c.  150 

iro 

150 

A.D.540 

1000 

lono 

1543 
1600 
1020 

1G2& 
1055 
1655 

1695 

1695 

1695 

1695 

i':95 

170,-. 
1705 
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Applications  of  Steam  {continued). 


Nationality. 


Newcomea  . 


English  . 


Potter English  . 

Leupold German  . 

Allen English  . 

Hull I  English  . 

Snieaton )  Eugii^sh  . 

BernouilU i  French.. 

Genevois ,  Sniss   . . . 

Watt I  English 

Watt 

Watt 

Watt 

Watt 

Watt* 


Engii3h . 
English. 
English 
English . 
English . 


Symington Scotch  — 

Watt English... 

Watt English . . . 

Watt English... 

Watt English  . . . 

JouBFroy French . . . 

Kunisey American  . 

Watt English . . . 

Evans  American  . 

Watt English  . . . 

Murdoch English  . . . 

Bramah j  English  . . . 

Fitch ,  American . 

Miller j  English... 

Symington Scotch. . . . , 

Symington Scotch 

Evans I  Americin  . 

Fitch I  American  . 

Trevethick ■  Welsh 

Symington i  Scotch 

Fulton j  American . 

Evans I  American  . 

Fulton [  American  . 

Wooif '  English  . . . 

Stevens \  American  . 

Niepce I  French . . . . 

Stevens |  American  . 

Blenkinsop i  English  . . . 

Bell I  Scotch.... 


lledley 

Dod  1 

Koenig 

Bell 

Captam  Rogers  . 

Perkins  

Stephenson  . . . . 
Johnson 


English . . . 
English . . . 
German  . . 
English... 
American  . 
American  . 
English . . . 
English . . . 


Stephenson [  English 

I  Dutx'h  . 

Nasmy  th '1  English 


:  English. 

English .   • 

Cunard  packets English  . . . 

"President" American. 

English... 

Nasmyth j  English... 

Collins I  American . . 

Engli.^h . . . 

* . .     French 

;  English... 

Winans l  American . 

Ericsson American . 


Separation  of  the  steam  and  the  water  to  be  raised  from  mu- 
tual contact  or  contact  with  the  same  parts 

Valve-gear 

Effective  steam  pressure  on  piston  in  non-condensing  engine. 

Steamboat  (hydraulic  jitopeller) 

Steamboat  [stfrn-ivkeel) 

Boiler  with  tlues 

Steambo:it  {artificial  ^7is] 

Steamboat  [fJuck'»-/-ot) 

Jacketing  the  cylinder 

Separate  condenser 

Crank 

Air-pump  for  engine 

Double-acting  engine 

Rotary,  direct-action  engine  {with  annular  eyliudtr,  pistons^ 
and  valcular  abutments) 

Steam -carriage 

Expansion  engine '....- 

Arrangement  of  connecting-rod,  crank,  and  fly-wheel 

Double  engine 

Sun  and  planet  motion 

Steamboat   {Saont) 

Steamboat  {hydraulic  -propeller ^  Potomac) 

Steam-driven  tilt-hanimer 

Steam-carriage 

Parallel  motion 

Steam-carriage 

Rotatory  engine  on  screw-propeller  shaft 

Steamboat  (reciprocating  jiaddUs,  Delaivare) 

Steimboat  \pnddle-ulutU) 

Steamboat  {^ide  padJle-ivhffls,  Uahwinton) 

Steamboat  {middle  ptddlt -wheels.  Forth  and  Clyde  Canal).... 

Stern-wheel  ( Schuylkill) 

Steamboit  {serm'-propcller,  AVw  York) 

Locomotive  (fiis/i  jnetsure 

Steamboat  ("  (  harlvtte  Ditndas  '') 

Steamboat   (side-paddles^  S&ine) 

Steam-dredge 

Steamboat   {s'df -pad dies,  "  Clermont,''''  Hudson) 

Double-cylinder   expansion-ei  gir.e * 

Steamboat  twin  screw-propeller  (Hudst^n) 

Hot-air  engine  carriage 

SteamboU  ("P/iar7i'a-,"  New  York  to  Philadelphia) 

Lncomotivo 

Steimboat  ("  Cnynet,"  Clydt) 

Locomotive  (''  Pif,flin^  Billy  '*) 

Steamboat  ("  Majestic,'''  English  waters) 

Steam  prin  ting-press 

''  Cornel  '*  steamed  from  Glasgow  to  London 

Ocean  steamboat  ("  SavannaJi,^^  350  tons,  crossed  the  Atlantic) 

Steam-gun 

liOcomotive 

Steamboat  ("  Enterprize,^'  to  India,  around  Cape  of  Good 
Hope) 

Rocket  locomotive 

Steamboat  ("  Curagoa,*^  Jrom  Holland  lu  H'est  Indies) 

Steam-hammer 


Knglish ''■Great  Western,'^  l,SiO  tons,cros?^ed  Atlantic  in  18  days. 


Siriu-s,^''  crossed  Atlantic  in  19  days 

*' Archimedes,'''  screw,  government  vessel 

Line  of  mail  packets,  Atlantic 

Passenger  vessel  (lost),  Atlantic 

'*  Great  Britni.i,"  screw,  Atlantic 

Steam-hammer 

Line  of  mail  packets.  "  Parijic,^^  "  Baltic,''  etc.,  Atlantic  . 

''  Great  Eastern,^'  Atlantic 

"  La  G/oire,^''  armor  plates,  government  vessel 

"  tyarrior,'^  armor  plates,  government  vessel 

Cigar  steamers 

"  Monitor  "  (Timby's  turret),  government  vessel 


A  D  1705 
lil6 
1720 
KSO 
1^37 
1750 
1757 
1757 
1769 
1769 
17tj9 
1769 
1769 

1769 
1770 
1778 
1780 
1781 
]781 
17S1 
li82 
17)-3 
1.&3 
1-.84 
1784 
1,85 
1.86 
1787 
1188 
1-|89 
1789 
1789 
1^02 
li:02 
1813 
1803 
18('7 
^04 
1804 
1SU6 
18('8 
1811 
1812 
3812 
1M3 
1814 
1815 

ia9 

1^=24 

1824 

1825 
1829 

1829 
1838 
1^38 
1838 
1838 
IMO 
1S41 
IMS 
1846 
1850 
1^58 
1859 
1860 
1860 
1862 


*  Waft  also  iu'roduced,  at  various  periods,  the  rotary-ball  governor,  which  he  devised  from  the  old  windmill  gnvernor:  the 
throttle- valve ;  floating  water-gage  ;  steam-gage  ;  steam  indicator  and  register  ;  packing  the  piston  with  lubricant  instead  of  water. 


Terms  used :  — 

Pressure,  the  elastic  force  expressed  in  pounds  per  square 
inch. 

Temperature,  the  heat  indicated  bv  a  thermometer. 

Density,  the  weight  of  a  unit  of  its  volume  compared  with 
that  of  water. 

Re'ative  volume,  the  space  occupied  bv  a  given  volume  com- 
pared with  that  of  the  water  which  produced  it. 

Pure  steam  :  in  which  the  water  is  perfectly  vaporized,  none 
being  held  in  mechanical  suspension. 

Wet  steam  ;  in  which  portions  of  water  have  passed  off  with 
the  vapor,  and  are  held  in  merhaniral  suspension. 

Saturated  steam  ;  same  as  wet  steam. 


Dn/  steam  ;  steam  without  water  mechanically  suspended 
therein. 

H'sh-prfst}fre  steam  ;  steam  at  a  pressure  considerably  above 
the  boiling-point. 

In  England,  a  pressure  above  25  pounds  to  the  square  inch 
is  often  spoken  of  ns  high  pressure  In  America,  above  50 
pounds  to  the  square  inch.     Tlie  customs  vary. 

Low-pressure  steam  :  below  25  or  50  pounds  pressure  to  the 
square  inch,  as  the  case  may  be.     See  previous  definition. 

Superheated  ste«m  :  that  which  has  been  brought  to  a  tem- 
peniture  higher  than  the  boiling-point  rorresponding  to  its 
pressure,  so  as  to  be  in  the  condition  of  a  permanent  giu«.  Alsc 
I  known  as  surcharged  steam,  ankydroxts  sttam,  or  steam-goi. 
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In  the  foUowiog  table  and  calculations,  the  unit  of  measure  is  1,700  cubic  inches. 
Elastic  Force,  Te.mi'ei;atui;e,  Volume,  and  Density  of  Steam. 


From  a  Tempcralarc  of  32°  to  387.3°,  and  from  a  Pressure  of  .2  lo  408  Inches  of  Mercury 


Elastic  Force 

>er  Square 

Elastic  Force 

per  Square 

Tempera- 

Incll 

Volume. 

Density. 

Tempera- 

Inch 

Volume. 

Density. 

ture. 

In  Mercury. 

In  Pounds. 

ture. 
Dcg 

In  Mercury. 

In  Pounds 

De" 

Ins. 

Lbs. 

Cub.  Ft. 

Ins. 

Lbs. 

Uuh   Ft. 

82 

.2 

.093 

187407 

.0000053 

2o4.3 

75  48 

37 

719 

,001371 

35 

.221 

.103 

170257 

.0000058 

205.9 

77.62 

88 

712 

.0014fl4 

40 

.213 

.120 

144529 

.OOJOdO 

267.6 

79  66 

39 

695 

.001438 

43 

..311 

.155 

121133 

.0000082 

2C9.1 

81.6 

40 

679 

.001472 

50 

.375 

.131 

10335) 

.0000095 

270  0 

83,64 

41 

664 

.C01.';06 

55 

.413 

.217 

85318 

.0000113 

172.1 

85.68 

42 

C49 

.C0154 

60 

521 

.257 

75121 

.0000132 

273.6 

87.72 

43 

C35 

.0(1.';74 

65 

.61! 

.312 

617G2 

.0000154 

276 

89.76 

44 

612 

.001007 

70 

.721 

.353 

558)2 

.0000179 

270.4 

91.8 

45 

610 

.001(39 

75 

.851 

.417 

47771 

.0000209 

277.8 

93.84 

46 

698 

.C01(-72 

80 

1 

.49 

41031 

.0000244 

279.2 

96.88 

47 

586 

.001706 

85 

1-17 

.573 

35393 

.0000282 

280.6 

97  92 

48 

5^5 

.001139 

90 

13i 

.0)5 

3)125 

.0000329 

2F1.9 

99.96 

49 

664 

.001713 

93 

1.5S 

.771 

21150 

.0000375 

183.2 

102 

60 

654 

.(01f05 

110 

l.Sl 

911 

22373 

.0000437 

SS4.4 

104.04 

51 

644 

.001838 

18 

2.01 

1 

20393 

.C000477 

286.7 

100.08 

52 

534 

.001872 

105 

2U 

1.053 

10193 

.00005 

286.9 

108,12 

68 

625 

.OCltOl 

110 

2.53 

124 

15157 

.000039 

2e8.1 

110.16 

64 

616 

.001S37 

115 

2  93 

1  131 

11512 

.005055 

2E9.3 

112.2 

65 

608 

.001968 

12) 

333 

1.532 

13215 

.000075 

290.5 

114  24 

66 

600 

.002 

IJi 

3  7.) 

1.857 

11723 

0000S5 

191.7 

110.18 

67 

492 

.002032 

13) 

4.31 

2.12J 

10328 

.000090 

192.9 

118.82 

68 

484 

.0(2066 

135 

5 

2.15 

9)3  i 

.00011 

194.2 

11086 

69 

477 

.0(2(96 

U) 

5  71 

2.513 

7933    . 

.005125 

106.0 

122.4 

60 

470 

.001117 

115 

6.53 

.3.1 

7010 

.000112 

190.9 

114.44 

61 

463 

.0(1169 

150 

7  42 

3.535 

6243 

.00015 

198,1 

11G.48 

62 

466 

.001192 

1V5 

81 

411) 

•      5359 

.000179 

199.2 

128.62 

63 

449 

.0(2227 

1)0 

!U1 

4  535 

4971 

.0002 

300,3 

130.66 

64 

443 

.001167 

li5 

1'1  IS 

5  23 

4413 

.000325 

301,3 

182.0 

65 

437 

.0(2288 

170 

12.13 

691 

3)13 

.000253 

302  4 

134,64 

66 

431 

.00132 

ir5 

13  12 

6.17 

353! 

.000252 

3' 3,4 

1.30,68 

67 

415 

.001362 

ISO 

15  15 

7.42 

3203 

.000311 

304.4 

138,72 

68 

419 

.00L386 

H5 

17 

8  33 

2S79 

.000317 

306.4 

140  76 

69 

414 

.002115 

1;)0 

19 

931 

2535 

.000335 

300  4 

142  8 

70 

408 

.001451 

195 

2122 

10.4 

2312 

.000425 

307  4 

144  84 

71 

403 

.0C2481 

200 

23  51 

11  58 

2113 

.000472 

808,4 

140,88 

72 

398 

.001512 

•2)5 

25  13 

12.3 

1932 

.00"517 

3(9.3 

148  92 

73 

393 

.001644 

21) 

2S.31 

11.13 

1713 

OC0337 

810.3 

1C0,96 

74 

388 

.0(1677 

211 

29  11 

1141 

ir3) 

.000578 

311.2 

icy  02 

75 

883 

.C0161 

■iU 

3) 

117 

17 '0 

.000308 

312.2 

1C6.06 

76 

319 

.002(38 

212S 

30.5 

15 

1)5) 

.000:93 

813.1 

157.1 

77 

374 

,001613 

2U.5 

31, 12 

15  5 

1313 

.000317 

314 

169  14 

78 
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Steam-at'om-iz-er.  {Surtjical.)  An  instni- 
meiit  in  which  steam  is  emitloj'etl  for  generating 
spray  I'rom  a  medicinal  liquid  when  applied  lo- 
cally  in   that 


Fig.  5601. 


fonu. 


Steam-Atomizer. 


Fig.  5601  consists 
of  a  ^heet-metal  case 
providuti  with  a  wood- 
en handlcy*,aDd  hav- 
ing a  dome-shaped 
boiler  at  top  for  con- 
taining water.  For 
use,  thy  safety-valve  a 
\fi»  removed,  the  boiler 
half  tilled  with  water, 
and  the  lamp  c  light- 
ed. The  spray-tube  c 
is  inserted  in  the  cup 
b  which  contains  the 
liquid,  and  the  spray- 
tube  (/  inserted  in  its 
socket.  The  blast  of 
steau)  fi-om  the  tube  ft 
causes  the  fluid  to  rise  in  the  tube  c.  and  be  finally  ejected  in  a 
shower  at  its  top.  The  combined  face-shield  and  drip-cup  s; 
serves  to  direct  the  jet  of  spray  upward  or  downward,  and  as  a 
receptacle  for  any  tluid  wliich,  is  not  forced  through  it.     See 

ATOMI/.Ea. 

lu  Fig.  5602,  a  is  the  holder,  containing  a  spirit-lamp,  over 
which  is  the  boiler  6,  provided  «ith  a  safety-valve  and  a  wooden 
ring,  so  that  it  may  be  removed  with- 
out burning  the  hand;  c  is  a  tube 
leaiJing  fmui  the  bniler,  into  which 
the  blunt-pttinted  canula  rf  is  in- 
serted and  packed  with  perforated 
pieces  of  india-rublwr  or  leather,  by 
means  of  a  .«crew  e.  The  sharper- 
pointed  canula  /  is  inserted  in  the 
bottle  containing  the  liquid,  and 
when  steam  is  generated  in  the  boiler, 
it,  i.^suing  from  the  canula  d,  first  ex- 
hausts the  air  from  the  bottle,  and 
then  the  liquid,  rising  in  the  canula y, 
is  dissipated  in  the  form  of  spray. 

Steam  and  Smoke  Hn'- 
gine.  Tlie  name  given  to  a 
form  of  engine   in  which  the 

heated  gai>es  from  the  tire  is 


Fig.  5602. 


Steam- Atomizer. 


expansive  force  of  the 
conihiiied  with  that  of  the  steam. 

Oliver  Evans'  volcanic  engine  was  of  this  class. 

Bennt-tt's  also,  U.  S.  patent,  183S.  See  Aero- 
STE.\M  Engine,  pages  20-23. 

Steam  Bell-ring'er.  {R>i  ilway  Enginecrhuj. ) 
A  device  for  liiiging  the  bell  of  a  locomotive  by 
ste<im  presume  from  the  boiler. 

In  Fig  5603,  the  piston-rod  a  is  attached  directly  to  the  crank 
of  the  bell,  which  is  caused  to  ring  automatically  by  opening 
the  cock  of  the  induction-pipe  and  moving  the  piston  until  one 
of  the  tappets  b  b'  strikes  the  end  of  one  of  *lie  valve-stems  e  c' . 
To  stop  the  bell,  hold  the  handle  d  so  as  to  leave  the  bell  in  a 
perpendicular  position.  It  is  not  necessary  to  shut  off  steam. 
The  valve  e  receives  steam  in  the  center,  and  exhausts  at  the 
ends  ;  relief  passages  /"/"allow  the  air  or  vapor  in  the  ends  of  the 
cylinder  to  escape  around  the  piston,  and,  by  removing  the  re- 
sistance, permit  the  piston  to  yield  to  the  momentum  of  the 

Fig.  5603. 


y^ 


Stcnm  BfU-Ringn: 
I4fi 


bell  until  it  stops.    It  may  also  be  rung  by  hand  by  means  of 

the  handle  d. 

Steam-blow'er.  1.  A  blower  driven  by  a  steam- 
engine. 

2.  A  blower  in  which  steam  is  mingled  with  the 
air-blast. 

In  Fig.  5604,  D  is  a  fan  placed  in  a  chamber  adjoining  the  fur- 
nace,   ^team  from  the  boiler  is  admitted  through  the  pipe  Gto 
the  hollow  shaft  of  the  fan,  and  serves  to  turn  the  reaction- 
Fig.  56(H. 


Sttam-Mower. 

wheel  E  which  rotates  the  fan.  The  current  of  air  produced 
by  the  fan  is  mingled  with  the  escaping  steam  and  forced  into 
the  furnace  beneath  the  grate. 

Steam 'boat.  A  name  applied  to  a  vessel  pro- 
pelled by  steam.  The  term  especially  belongs  to 
steam  river-craft  ;  ocean-going  craft  being  called 
steamers,  steamships,  etc. 

The  problem  of  the  application  of  steam  to  the 
propulsion  of  vessels  occupied  many  minds  before 
the  design  was  accomplished.  Some  had  even  gone 
so  far  as  to  make  ]ilans  and  test  them. 

Blasco  de  Garay,  la43,  the  JIarquis  of  Worcester, 
1655,  Denys  Papin,  1695,  Savery,  169S,  and  others, 
had  prophesied,  proposed,  or  tiied  steam  naviga- 
tion. 

The  modes  of  propulsion  were  applied  in  the  following  order 
as  to  date:  — 

Hydraulic  propeller 1730 

Stem  paddle-wheel 1737 

Artificial  fins 1757 

Screw 1785 

Side  paddle-wheels 1787 

Duck's-foot  side  paddle-wheel 1788 

Middle  paddle-wheel 1789 

Sets  of  reciprocating  paddJes 1789 

See  list  under  Steam.     See  also  Pbopelleb,  pages  1808, 1809. 

Fig.  5605. 


%, 


Destruction  of  Denys  Papin's  Steamboat  in  lfi95,  by  the  Barge- 
men of  the  Seine  {by  Figuier). 
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Fig,  5605  shows  a  view  of  Papin's  boat  as  it  existed  in  the  i 
imagiiiiitiou  of  M.  Figuier.      It  is  next    to  Impussible  to  ex-  | 
aggemte  the  merits  of  M.  Dcnys  I'apiu  of  Blois,  but  it  will  not  | 
be  safe  to  warraut  the  illustration  (iivon  by  his  livL-Iy  country- 
man.   The  device  of  u?iin^  wheels  in>teiid  of  oars,  the  propelling  , 
power  bi-ittg  men  or  animals,  \v;i,s  fiiiiiln\t;d   hy  tlie  Kgyptians 
and  Unmans  in  their  war-g.illrys       >\  hen    the  Komans  pawsfd  ; 
ovfr  to  Sicily  they  were  traiisporti.'d  thither  in  ships  moved  by 
wheels,  set  in  motion  by  oxen. 

Dr.  John  Allen,  of  Enj;land,  in  1730,  suggested  the  use  of  the 
backwardly  discharging  pump,  now  known  as  the  hyiirautir.  pro- 
pellrr 

In  1737,. Jonathan  Hulls  pubHshed  a  pamphlet  in  England 
describing  a  metlmd  of  propeUiug  a  vessel  by  steam,  for  which 
he  had  secured  a  patent,  lie  proposed  plaeing  the  wheel  at  the 
stern,  that  being  the  proper  place  for  it,  because  water-fowl 
pushed  their  wcb  feet  behind  them.  lie  used  au  atmospheric 
steam-engine,  and  obtained  a  rotary  motion  by  an  arrangement 
of  cords  and  pulleys.  This  was  before  Watt's  appUcatiou  of  the 
crank  to  the  steam-engine      See  Ckank. 

In  1757.  Bernouilli  (French)  and  Genevois  (Swiss)  experi- 
mented with  at4-amhoat-*,  tlio  first  using  a  kind  of  artificial  fin, 
and  the  latter  the  duck's-foot  propeller. 

In  1775  we  are  informed  that  M.  Perier  navigated  a  small 
Bteamboat  on  the  Seine, 

In  1781  the  Martiuis  .louffroy  constructed  and  ran  a  steam- 
boat on  the  Saoue  Fig.  5ti0fi  shows  the  peculiar  features  of  the 
engine  and  the  mode  of  propulsion  of  tlie  boat.  The  rluck's 
foot  seems  to  have  formed  the  type.  The  boat  was  140  feet 
long,  15  feet  beam. 

Fig.  5606. 


Marquis  de  Jouffrffy's  Mode  of  PropeUing  Boats. 

In  1782,  James  Rumsey ,  of  Sheppardstown,  Ta. ,  made  a  pub- 
lic experiment  on  the  Potonuic  with  a  boat  about  eighty  feet 
long,  and  propelled  by  a  steam-engine  working  a  vertical  pump 
in  the  middle  of  the  vessel,  by  which  the  water  was  drawn  in  at 
the  bow  and  expelled  through  a  horizontal  trunk  at  the  stern. 
She  went  at  the  rate  of  fr)ur  miles  an  hour  when  loaded  with 
tlii'ec  tons  in  addition  to  the  weigh  t  of  her  machinery ,  one  third 
of  a  ton  more.  The  whole  machinery,  including  boiler,  occu- 
pied a  space  but  little  over  four  feet  square  (see  b,  Fig  5607). 

In  17*^6,  Ilenjamin  Franklin  and  Oliver  Evans  suggested  sub- 
stantially the  same  mode  of  propulsion,  namely,  the  power  of 
steam  upon  a  column  of  water  received  at  the  bow  and  ejected 
at  the  stern  on  a  line  with  the  keel.     The  plan  has  been  lately 


Fig.  5607. 


revived,  and  several  vessels  have  been  bailt  in  England  to  test 
it.    Sec  HvnBAULic  Propeller. 

In  1786,  John  Fitch,  a  watchmaker  of  Pbiladelpliia,  made 
pnlilie  his  plan  of  paddling  a  ship  by  steam,  the  device  resem- 
bling vertical  paddles,  six  on  each  side,  working  alternately  His 
vessel  was  lainiched  on  the  Delaware  in  1788, and  performed  her 
trip  of  20  miles  to  liurlington,  wliere  she  unfortunately  bursty 
her  boiler,  and  whence  she  floated  back  to  the  city  She  was 
repaired,  and  made  several  subsequent  trips.  The  eyliuder  was 
12  inches  diameter,  had  3  feet  stroke  {a.  Fig.  5tJ07) 

In  1796,  he  tried  a  steamboat,  18  feet  long,  6  feet  beam,  on 
the  Colleet  Pond,  New  York  City,  where  the  "  Tomlis"  prison 
now  stands.  The  screw  and  paddle-wheel  are  said  to  have 
been  used  coactivcly  in  this  vessel. 

Fitdi  went  West,  died  suddenly  in  1799,  and  was  buried  at 
Bard'^town,  Kentucky 

William  Symington,  in  1788,  applied  a  steam-engine  to  the 


Fig.  5608. 


Patrick  Miller'>s  Steamboat  (V 


pleasure-boat  of  Patrick  Miller,  of  Dalswinton.  This  boat  was 
furnished  with  side  paddle-wheels,  and  was  laid  up  in  the  win- 
ter. In  17Sit  a  boat  60  feet  long  was  propelled  on  tlie  Forth 
and  Clyde  ('anal  at  the  mte  of  7  miles  an  hour.  Pntrick  Miller 
published  au  account  of  the  invention  in  the  year  1787. 


Fig  5609. 


I  Fitches  Steamboat. 


Rumsey^s  Steamboat, 


Miller's  Boat,  Dalswinton,  Scotland  {from  his  Plan  J?!  1787). 

Symington's  steam-vessel,  constructed  in  1789,  had  a  central 
space  running  lengthwise  between  the  two  boats,  which  were 
placed  side  by  side  and  decked  over.  Each  boat  was  25  feet  long 
and  7  feet  beam,  and  the  engine  was  placed  on  a  phitfonii-  The 
engine  had  4-inch  cylinders,  and  drove  a  couple  of  paddle- 
wheels,  fore  and  aft  of  the  engine,  which  was  placed  aniiil.«hips 
Tlie  engines  were  atmospheric,  and  their  pi.stons  were  comu'cteJ 
below  to  an  oscillating  lever,  or  beam,  much  as  in  the  present 
manner,  t'hains  proceeding  from  the  upper  sides  of  the  pistons 
pas.sed  over  a  pulley  above,  and  the  motion  of  this  pulley,  made 
continuous,  was  transmitted  by  an  endless  chain  and  pulleys  to 
pulleys  on  the  shafts  of  the  wheels.  This  was  .«ubstantially  the 
same  contrivance  for  changing  the  reciprocating  toa  rotarv  mo- 
tion that  involved  the  use  of  a  ratchet  and  was  adopted  by  Hulls, 
52  yeiirs  Iiefore. 

In  Symington's  second  boat  ("  Charlotte  Dnndas  "1,1802,  Fig. 
5*^10,  we  find  that  he  still  kept  the  trough  extending  from  stem 
to  stern  of  the  boat,  but  abandoned  the  wheel  forwjird  of  the 
engine,  and  also  IIuH's  chains  and  pulleys,  adopting  instead 
the  double-acting  steam-engine,  connecting-rod,  and  crank  in- 
vented by  Watt  some  years  previous  to  the  time  of  the  trial- 
trip  of  Symington's  single-wheel  st^-amboat 

Fulton  calU'iI  to  see  Symington,  and  took  a  trip  with  him. 

Symington  designed  his  boats  for  passenger  or  freight  trans- 
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Fig.  S610. 


4^~-  ;**^. 


sieatTiboatj  "  Charlotte  Dandas.' 


portation  on  canals,  or  for  towing  other  boats  on  canals,  and 
does  not  seeui  to  have  used  them  in  river,  much  lesi  in  ocean 
uavi^itiou 

His  boat  was  used  to  convej  passengers  rather  as  a  curiosity 
than  !is  a  rejrular  business.  Boats  were  towed  by  it  in  the  canal 
at  the  rate  of  8^  miles  an  hour.  ]twa:s  abandooed  from  the 
fear  ith;it  .>;till  attends  their  use)  that  they  would  wash  and  in- 
jure the  canal  banks. 

Fig.  5611.  ___^^-. 


The  Machinery  of  the  ^'■Charlotte  Dundas.'''' 

Oliver  Evan.<i'  dredsrinff-marhine  was  built  in  1789,  by  order 
of  the  Board  of  IIe:»lth  of  PhilaJelphia  It  was  a  flat  scow,  witit 
a  small  steam-engine  on  board  for  working  the  mud-niisiiig 
machinery,  and  propelled  itj^elf  IV  miles  on  wheels  to  tlio 
Schuylkill,  and  then,  by  means  of  a  stern  paddle-wheel,  navi- 
g;ited  the  river  to  \Ui  junction  with  the  Delaware,  and  up  th;it 
stream  to  Philadelphia. 

Oliver  Evan.<  w.l?  a  very  ingenious  man,  and  .Tofferson  re- 
marked in  re^rd  to  hi<  patented  hopper-fjoi/,  that  it  w;u*  "  too 
valuable  for  any  man  t<i  hive  an  exclasive  right  to  it  ■'  A 
curious  reason  truly.  Jefferson,  in  the  liberality  of  his  own 
heart,  carried  the  anti-mf^nopaly  idea  to  an  extreme. 

In  iSt^,  Oliver  Evans  agreed  to  build  a  bo  it  to  run  between 
New  Orleans anl  N'atchiv. on  the  Mississippi.  The  liiirh-pressure 
engine  was  built  in  Philadelphia,  the  boit  in  Kentucky,  but 
the  boat  was  destroye  1  by  a  hurricane  before  the  engine  arrived, 
and  the  latter  was  used  to  run  a  saw-mill  for  a  long  period 

In  1804,  John  Stevens,  of  Iloboken,  \  J.,  built  a  steambont 
at  his  own  foundry  and  shops,  the  motive-power  of  which  was 
a  screw-propeller  with  an  engine  supplied  bv  a  flue  boiler. 

In  August.  1807,  Fulton's  boat  (the  "Clermont")  started 
from  Xew  York  for  Albany.  The  Legislature  of  that  SL-ite  had 
promised  to  any  persons  who  would  accomplish  the  distance  by 
a  steam-vessel  in  3*3  hours  the  exclusive  use  of  the  wators  of  the 
Hudson  for  steam-navigation.  The  "  Clermont  "  performed  the 
trip  in  32  hours.  Mr  Stwens  built  the  steamboat  "  Phrenix."' 
but  wa«  precluded  from  using  it  on  the  Hudson  by  the  mono^i- 
oly  of  Fulton.  It  was  then  placed  on  the  water  between  New 
York  and  Xew  Brunswick,  when  Mr  Stevens  conceived  the 
project  of  sending  it  around  to  Philadelphia  by  sea,  which  he 
successfully  carried  out. 

In  IS  H  it  left  New  York  for  Philadelphia,  in  charge  of  his 
son.  Robert  L.  Stevens  On  the  pa.-is.-jsre  :i  storm  arose,  but  the 
"Phtenix"'  made  a  safe  harbor  at  Barnegat.  whence  it  pro- 
ceeiled  to  Phila^lelphia,  and  phed  for  manv  years  between  Phila- 
delphia and  Trenton.  This  stennier  was'  the  first  to  navigate 
the  ocean,  and  accomplished  the  distance  between  New  York 
and  Philadelphia  in  three  rliiys. 

Aft-r  the  monopoly  of  tlie  waters  of  the  Hudson  by  Livingston 
and  Fultf)n  had  ceased,  Robert  L.  Stevens  built  the  stcumbojit 
"  New  Philt.leliihia,"'  nnd  it  started  off  at  the  spwd  of  1.3V  niili-s 
an  hour  The  increase  of  speed  was  due  to  the  false  bow',  mak- 
ing a  sharp  cut-water 


In  1827,  R.  L.  Stevens  completed  and  placed  upon  the  Hudson 
the  double-engine,  large  steamer  '"  North  Americjin,'"  which 
accomplished  the  distance  between  New  York  and  Albany  in 
about  nine  hours. 

In  1834,  Mr,  Stevens  established  the  Camden  ferry  line  in  con- 
nection with  the  Camden  and  Amboy  Rail  way,  and  subsequently 
invented  the  present  usual  sjstem  of  connections  between  pistons 
and  cniuks,  and  also  the  division  of  the  piiddle-bourd  into  portions 
arranged  like  steps,  so  as  to  prevent  too  great  jar  on  the  water. 
The  maehiuerj-  and  boat  of  Stevens'  scievv-pro poller  is  shown 
in  Fig  4747,  page  2071.  The  machinery  is  still  preserved  in  the 
Stevens  Institute  of  Technology  in  Hol.oken,  N.  J.  ;  in  1S44  it 
was  ag:iiu  placed  on  a  boat,  which  it  propelled  at  the  rate  of  8 
miles  per  hour. 

Mr.  A.  L  UoUey  claims  for  the  Messrs.  Stevens  of  Hoboken 
that  they  were  the  originators  of  many,  if  not  most,  of  the  im- 
proveuieuts  iu  modern  naval  warfai-e.  He  claims  that  the 
Messrs  Stevens,  father  and  son,  either  originated,  or  first  de- 
veloped, the  following  important  features  of  modern  naval  war- 
fare :  Twin  screw,  1805 :  armor  plating,  1812  :  inclined  armor, 
1812  and  1841 ;  training  guns  by  rotating  the  vessel,  1812  and 
1802;  engines  and  screws  below  water  in  war-vessels,  IS-cl; 
large  engines  to  work  expansively  at  ordinary  times,  and  with 
maximum  power  inaction,  1841 ;  concentrated  fuel, (working  to 
petroleum?)  1841 ;  iron  hulls  for  war-vessels,  1841 ;  wrought- 
iron  rifled  gun,  1841:  the  Armstrong  lead-coated  elongated 
shot,  1841 :  concentrated  protection,  a  central  battery,  a  belt  of 
armor  at  the  water  tine,  and  a  shell-proof  deck,  1843  to  1854 ; 
protecting  the  hull  by  inmuTsion  to  fighting-drat^.  by  means  of 
water  let  into  compartments  for  the  purpose,  1843  to  1854; 
wrought-iron  engine-framing,  and  a  wrougbt-iron  ship  of  420 
feet  length,  1S43  to  1854 ;  loading  a  gun  below  deck  by  steam 
power,  1862. 

We  now  come  to  a  man  whom  success  crowned,  Fidton,  Per- 
haps in  the  fullness  of  the  meed  of  praise  the  claims  of  others 
have  been  not  fully  regarded.  He  had  the  benefit  of  the  pre- 
vious experiences  of  Hulls,  Jouffroy.  Ramsey,  Rnmsey,  Syming- 
ton, »ans,  and  Fitch,  and  the  choice  of  six  diflerent  modes  of 
piopul^inn,  each  of  which  had  been  used  by  one  or  othir  of  his 
piedttessors.  He  was  not  slow  to  acknowk-dge  his  indebted- 
ness (see  his  letters  to  Bell),  worked  faithfully  at  his  boat  and 
macliiuery,  and  achieved  success. 

Much  unntce.'-sary  acnmony  has  been  shown  in  Great  Britain 
in  reference  to  the  respective  claims  ol  the  American  trio,  Rum- 
sey.  Fitch,  and  Fulton  (stated  in  order  of  dete).  and  those  of 
Symington  and  Bell.  The  hard  words  have  been  principally 
bestowed  ujK>n  Fulton,  becausehe  was  manifestly  the  most  prac- 
tical and  successful.  Tlie  ungenerous  and  untruthful  remarks 
seem  frivolous  to  one  who  has  read  the  plea>"ant  and  confidential 
correspondence  that  took  place  between  Fulton,  Bell,  and  Mil- 
ler, the  latter  being  the  peison  that  bore  the  expense  of  the 
Symington  experiments. 

Had  it  been  possible,  it  would  have  been  better  for  the  Brit- 
ish juumalists  to  have  written  the  "  History  of  Steam  Naviga- 
tion,"  lejiving  out  the  name  of  Fulton.  A  piirallel  experiment 
has  been  made  by  the  san^e  parties  in  writing  the  '■  Histor>'  of 
Electric  Telegraphs, -"  leaving  out  the  names  of  Henri',  Draper, 
Morse,  Farmer,  and  others.  Of  course  they  have  not  beard  of 
Hi:ghes,  Phelps,  Edison,  Steams,  Little,  Anders,  Pope,  and 
House.  One  such  treati.^e(?)  is  lefore  the  writer,  and  its  com- 
placent appropriation  of  all  the  glory  is  amusing. 

Fulton  visited  Symington  atout  1801  or  18(.'2,  and  they  had  a 
pleasant  chat  and  a  trip  together  eight  miles  up  the  Forth  and 
Clyde  Canal,  Fulton  spoke  highly  of  his  host's  boat,  and  re- 
ferred to  the  Talne  of  sttam-vessels  on  the  vast  rivers  of  the 
Vnited  States.  After  the  death  of  the  Duke  of  Bridgewater, 
and  the  abandonment  of  S\mington'p  plans  as  unsuitable  _/br 
canals,  the  inventor  ran  his  boat  into  a  creek,  where  she  rotted 
away,  and  the  ingenious  niechanic  died  a  disappointed  and  im- 
poverished man.  He  was  faithful  in  his  day  and  genen»tion, 
and  will  not  be  forgotten  in  the  historj'  of  steam-navigation. 
Mr   Bell  visited  the  beat  in  its  desolate  condition. 

Robert  Fulton  was  bom  in  Little  Britjiin,  Ijincaster  County, 
I  Pa,,  in   1765,  and  studied  as  a  watchmaker.      He  afterward 
I  studied  as  a  painter  with  Benjamin  West,     lie  brought  forward 
!  liis  ide.as  of  steam -navigation  in  1793,  and  corresponded  with 
Lord  Stanhope  on  the  subject   in   171*4.      He  took   out   three 
I  British  patents,  — a  double-inclined  plane  to  le  used  in  trans- 
portation, a  flax-spinning  machine,  and  a  rope-machine.    He 
submitted  his  plan  for  improving  canal  navigation  to  the  British 
government  in  1796,  and  jiatented  it  in  1797.     He  pursued  the 
subject  in  correspondence  with  Earl  Stanhope  during  his  stay 
in  France,  which  continued  seven  years      During  this  period  he 
made  experiments  with  his  submarine  and  torpedo  boat.    Chan- 
cellor Livinirston  had  designed  to  avail  himself  of  the  conditional 
.  grant  inl798oftheStatei3f  New  York  for  navigating  the  Hudson 
by  steam,  and  being  U.  S.  Ambassador  in  Paris  during  the  period 
I  of  Fulton's  residence  there,  they  became  mutually  interested  in 
I  the  projects  for  steam-navigation.  Experiments  on  the  Seine  were 
instituted,  and  in  ISi^  a  paddle-boat  tj()  feet  long  was  launched 
!  on  the  river.     A  previous  boat  had  been  broken   in  two  by  the 
'  weight  of  machinery.     Fulton  returned  to  the  United  Slates  in 
I  1806,  and,  in  concert  with  the  Chancellor,  commenced  the  build- 
'  ing  of  the  "  Clermont,"'  of  160  tons.     This  vessel  was  launched 
I  on  the  East  River,  and  was  fitted  with    the   IJouttou    and  Watt 
stoaui-eug'me,  purchased  for  the  purpose  iu  England. 
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I'ig.  3612. 


Fulton^s  Steamboat,  "  Oermont,'^  180" 


Fulton's  boat,  th<?  "  Clormout,"  r;iii  ia  18tlT,  iiuJ  hiitl  tUo  fol- 
lowiiif;  propni'tions :  — 

lA-n;;tli,  Kii  feet. 

Deptli,  7  feet. 

Iti-L-iiath,  18  feet. 

liiirdea,  ItiO  tons. 

1  pylindur,  2  feet  iii:imeter,  4  feet  stroke. 

Pmldle-wheels,  15  feet  diameter,  2  feet  dip,  4  feet  broad. 

Boiler,  20  feet  loug,  7  deep,  8  bi-uad. 

Speed,  5  uiilcs  per  liour,  up  stream. 

She  reached  Albany  in  32  hour.s. 

Fulton  invented  the  outside  bearing  of  the  paddle-wlieel 
shaft,  and  the  paddle-box  as  a  f;uarj  for  the  wheel.  He  was  the 
first  to  proportion  the  sizes  and  strengths  of  the  parts,  and  to 
bring  the  combination  of  engine  and  boat  to  a  system.  To  him 
more  than  to  any  other  one  man  is  due  the  credit  of  the  intro- 
duction of  steam-navigation.  The  verdict  of  his  countrymen  is 
about  right  after  all.  It  is  not  always  that  the  general  voice 
blends  so  harmoniously  with  the  facts. 

Charles  Brown  had  built  for  Fulton,  between  1806  and  1812, 
six  steamboats  of  lengths  varying  from  78  to  175  feet,  and  ton- 
nage 120  to  337,  prior  to  the  practical  working  of  auy  steam- 
boat in  Kurope. 

Fulton  built  tlie  first  steamboat  on  the  AVestern  rivers,  at 
Pittsburg,  in  1811.  The  "  Orleans,"  of  100  tons,  was  a  stern- 
wheeler,  took  her  first  freight  at  Natcliez  for  New  Orleans,  and 
plied  for  thi-ee  or  four  years  on  the  river  Imtweeu  those  poiuts. 
She  made  her  first  trip  from  Pittsburg  to  New  Orleans  in  14 
days.  The  next  vessel  was  the  "  Comet,"  rif  25  tons,  in  1S14. 
She  made  three  or  four  trips,  was  tak(>n  to  pieces,  and  the  en- 
gine set  up  in  a  cotton  factory.  The  third  was  the  "  Vesuvius," 
in  1814.  She  made  a  number  of  trips,  but  eventually  ex- 
ploded 

Fulton  afterward  devoted  his  attention  to  a  submarine  bat- 
tery, for  which  he  obtained  a  patent  in  1813.  In  1814  a  steam 
man-of-war  was  launched  under  the  name  of  "■  Fulton  the 
First." 

He  died  in  1815 

BelTs  steamboat,  the  "  Comet,"  was  built  in  Greenock,  and 
plied  in  1812  between  (Jlasgow  and  (ireeuock.  It  had  4(J  feet 
keel,  IDA  feet  beam.  w:is  fitted  with  a  [wrtable  engine  ofShorse- 
power,  and  was  iiropellcd  by  paddle-wheels.  He  lost  money  by 
the  ojjeratioii,  hut  had  a  .sale,  practical  boiit  which  made  trips 
ali  round  the  coasts  of  the  British  Islands. 


Fig.  5613. 


BeWs  Boat,  '^Cornet 


In  1814,  there  were  5  steamers  making  regular  passage  in 
Scottish  waters,  and  none  in  England  or  In-Iand  In  1820, 
England  had  17  :  Scotland,  14;  Ireland,  3.  In  1840,  it  stood 
thus:   England.  987:  Scotland.  244 ;  Ireland,  79. 

The  "  Majestic  "  wius  navigateil  frotn  Ol-isgtnv  to  Diililin  in 
1814,  bv  Hoild  In  1817,  7  sh-iimlioats  jilied  on  the  Thiimes 
under  Dodd's  direction.  A  Parliamentary  oonnuission  of  1S17 
Btat«d  the  necessity  of  steam  as  a  marine  and  river  motor,  and 


"  Cotriet^^  {lyansverse  Section). 

cited  the  extensive  use  of  the  same  in  America, "  which  preceded 
by  some  years  the  establishment  of  practical  steam-vessels 
carrying  passengers  in  any  part  of  Europe."    (TiiMPLE  ) 

Fig.  5G15. 


'^  Cv/U'^t  "  (Side  Eltrnttnn  uj  Mavhni'njj. 

In  1818,  Mr  Scarborough,  of  Savannah  Ga.,  purchased  in 
New  York  a  ship  of  aboui  350  tons  burden,  which  was  then  on 
the  stocks,  to  settle  the  question  of  the  ability  of  a  steam-vessel 
to  navigate  the  ocean.  This  ship  was  the  "Savannah."  He 
engiigcd  as  engineer  Captain  Moses  Rogers,  who  had  been  fa- 
miliar with  the  experiment  of  Fulton.  Captain  Stevens  Rogers, 
of  New  London,  Conn.,  was  employed  to  navigate  the  vessel. 
Under  his  command  the  "  Savannah,"  having  been  duly 
eiiuipped  with  engine  and  machinery,  steamed  out  of  New  York 
Ilai-bor  on  tlio  27th  day  of  March,  1819,  bound  to  Savannah  on 
her  trial  trip,  which  was  successfully  made 

On  the  2Gth  of  May  in  the  same  year  she  left  Savannah  for 
Liverpool,  making  the  trip  in  22  days,  during  IS  of  which  she 
was  propelled  by  steam-power  From  Liverpool  the  "Savan- 
nah" went  to  Copenhagen,  Stockholm,  St  Petersburg,  Crcn- 
stadt,  and  Arundel,  and  from  the  latter  port  returned  to  Sa- 
vannah, making  the  passage  in  25  days. 

The  log-book  of  the  "  Sav:aiii;ih  "  wns  stnt  to  the  Navy  Pe- 
partnient  in  1848.  Captain  Stevens  Rogers  ilied  in  New  London 
in  186S.  The  "Savannah  "  was  built  by  Crocker  and  Ficket  in 
New  York,  and  her  engines  made  at  Elizabethtown,  N.  .L 

In  1824,  the  '*  Entcrprize,"  under  Captain  Johnson,  made  a 
voyage  to  India,  doubling  the  Cape  of  Good  Hope. 

The  "  CuraQoa,"  in  1829,  made  several  voyages  between  IIol- 
land  and  the  West  Indies. 

The  screw-propeller,  after  being  several  times  suggested,  and 
well  proved  by  John  C.  Stevens,  of  Hoboken,  was  more  dis- 
tinctly noticed  when  brought  forward  by  Ericsson  in  1836. 
Ericsson's  propeller,  the  "  Francis  B.  Ogden,"  was  tried  on  the 
Thames  in  1837-  The  same  year  the  propeller  of  Francis  P. 
Smith  was  also  tried.  The  latter  put  the  screw  in  the  dead- 
wood.  Ericsson's  second  vessel,  the  "  Itobert  F  Stockton," 
was  launched  on  the  Mersey  in  1838  ;  she  crossed  to  tin-  United 
States  in  1839,  and  was  purchased  by  the  Delaware  and  Karitan 
Canal  Co.  Captain  Ericsson  subsequently  built  the  "  Entcr- 
prize." He  was  the  fii-st  to  couple  the  engine  directly  to  the 
propeller-shaft.  He  did  for  England  and  America  with  the 
screw-propeller  what  Fulton  did  in  America  and  Itell  in  Eng- 
land for  the  paddle-wheel.     The  "Archimedes,"  Enghsh  gov- 
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Fig.  5616. 


Kobtrt  F.  -Vori-fon-'  Propeller. 

ernmont  vessel,  was  huilt  in  1838, and  fitted  with  a  propeller; 
the  "  RuMer."'  iu  1S42. 

In  1S3S  the  "  Siriu?  "  and  "  Great  Westorn  "  pros.=:ed  the  At- 
lantic from  Bristol  to  New  York,  the  former  in  19  and  the  lat- 
ter in  IS  days. 

Fig.  5617. 


The  following  are  some  of  the  fastest  trips  on  record  :  — 

The ''Daniel  Drew  "  ran  from  Yonkers  to  New  York,  a  distance 
t  of  14^  miles,  in  35'  45",  or  at  a  rate  of  over  25  miles  per  hour. 

The  "  L'hauncey  Vibbard  * '  ran  from  New  York  to  Albany,  160 
miles,  in  6  hours  and  40'.  Iu  deep  water  she  averaged  24  miles 
an  hour. 

The  "  Mahrous.cee,"  built  in  England  by  Samuda,  designed 
by  Lang :  osciilatini;  engines  by  Peun, —  obtained  a  s|)eed  on  her 
trial  trip  of  21i  statute  miles  an  hour.  Length.  WA  feet; 
breadth,  42  feet:  depth,  29  feet;  wheels,  33  feet  diameter; 
tonnage,  3-141 :  horse-power,  800. 

An  Indian  dispatch-boat  for  the  Orissa  canals,  built  by 
Tbornycroft,  London,  has  a  length  of  87  feet :  beam,  12  feet ; 
j  draft  of  water,  3  feet  U  inches.  The  sj^eed  contracted  for  v.a&  20 
statute  miles  per  hour.  The  hull,  the  working  part*  of  the  en- 
gines, and  the  propeller  are  of  Uessenier  steel,  and  the  wood- 
work is  of  teak.  The  trial  trip  of  the  boat  gave  the  following 
results:  With  tide,  25.08  miles  per  hour:  against  tide,  24  15 
miles  per  hour;  a  mean  speed  of  24. HI  miles  per  hour.  In 
another  offieial  trial  it  was  shown  tluit  the  boat  could  keep  up 
a  speed  of  22  miles  per  hour  without  losing  steam. 

The  regularity  of  passage  is  extraordinary,  as  may  be  seen  by 
a  statement  of  the  passages  of  the  Inman  steam-ships  "  City  of 
Chester''  {4.5'5G  tons)  and  "  City  of  Richmond  "  (4,607  tons), 
covering  the  whole  of  the  year  1874  :  — 
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MachtTiery  qftfie  "  Robfjt  F.  Stockton.^* 

In  the  same  year  the  "  Archimedes,"  an  English  government 
vessel,  was  fitted  with  a  screw, 

In  IBl"!  the  famous  Cunard  line  of  Transatlantic  steamers 
was  establislied.  The  first  steamer  of  the  line  was  the  "  Bri- 
tannia,*' which  sailed  from  Liverpool,  July  4,  1840.  The  com- 
pany commenced  with  four  ships,  having  an  aggregate  of  4,6')2 
tons  ;  the  service  has  now  grown  to  a  tleet  of  iV)  ves-fels,  some 
of  nearly  5,000  tons,  and  an  aggregate  tonnage  of  120,(101*  tons. 
For 35  years  the  service  has  been  regularly  maintained;  at  first 
once,  then  twice,  and  more  latterly  thrice  a  week,  in  each  di- 
rection, without  the  loss  of  a  vessel,  a  piissenger,  or  a  mail-bag. 
This  immunity  from  accident  is  extraordinary  when  we  con- 
sider that  the  ships  of  the  company  have  made  over  4,000  voy- 
ages and  carried  2,000,001!)  paV^engers 

The  dimensions  gf  one  of  the  later  ves.«els  may  be  given. 
Like  all  the  vessels  belonging  to  the  line,  the  "  Scythia"'  was 
built  on  the  Clyde,  and,  hke  many  others  of  them,  constructed 
and  cngined  by  Messrs.  .7.  A:  G.  Thomson,  of  Glasgow  This 
steamer  is  432  feet  iu  length  between  the  perpendicular.^,42feet 
6  inches  in  molded  width,  and  S'ifeet  in  depth, and  has  a  build- 
ers' measurement  of  4,55*5  tons.  The  "  Scythia"  is  proijclled 
by  compound  direct-acting  engines  of  GOO  horse-power  nominal, 
but  capable  of  being  worked  up  to  five  times  that  amount.  The 
cylinders  of  these  engines  are  respectivelv  till  and  104  inches  in 
diameter,  and  the  piston  has  a  stroke  of  4  feet  tj  inches.  The 
ves-*ei  is  divided  into  seven  water-tight  compartments  by  six 
strong  iron  bulkheads,  which  e.ttend  from  the  keel  up  to  the 
main  deck,  which  latter,  it  may  also  be  stated,  consists  of  sirong 
platel  iron  covered  with  wood.  The  iron  plating,  being  securelv 
rivete  I  to  each  of  the  beams  and  ribs  of  the  ship,  mlds  grcati  v  to 
its  general  strength  and  security.  The  '*  Scythia  "  is  provided 
with  twelve  lifeboats  of  large  size,  all  constructeil  on  the  self- 
righting  principle,  and  all  fitted  with  lowering  appliances  by 
which  they  can  at  once  and  safely  be  lowered  into  and  placed  in 
the  water,  while  there  is  an  abundant  supply  of  life-buoys  in 
every  part  of  the  ship.  She  is  fitted  to  accommodate  1,500  indi- 
Tiduals,  including  her  crew.  Of  that  number  there  is  ample  ac- 
commodition  for  300  first-class  and  1,000 second  and  third  cla.=s 
pa.«sengers.  The  vessel  lately  made  her  trial  trip  on  the  Clyde, 
an  average  speed  of  15  knots  per  hour 

The  Collins  line  was  sf.arted  soon  after  the  Cunard,  hut  was 

not  so  succe.>*sful,  a  number  of  the  vessels  being  lost. 
The  rate  of  speed  has  been  gradually  increa-«ed,  the  figures 

being  approximately  as  follows :  — 

"Savannah"' 1819  20  davs. 

"Sinus" 1838  10  davs. 

"  Great  Western  " 1838   18  davs. 

"  Pacific  "  and  "  Baltic  " 1851   9  davs.  19  hours. 

"  Arabia  "  and  "Persia" 1851  to  IRT.l    9  days.  12  hours. 

"  Scotia"  and  "'  Citv  of  Paris"'  18f»3  to  ISOfi    8  days,  12  hours. 

"  City  of  Brussels  "and  others  1866  to  1S73    7  days,  20  hours. 


The  six  lai^cst  steam-ships  in  theworht,  excepting  naval  ves- 
sels, are  the  "  Great  Eastern."'  owned  by  the  International 
Telegraph  Construction  and  Maintenance  Company,  674  feet 
long,  77  feet  broad,  22,500  tons  ;  the  "  City  of  Pekin,"'  belong- 
ing to  the  Pacific  Mail  Steam-ship  Company, 6,(MiO  tons,  423  feet 
long,  48  feet  broad  ;  the  "  Liguria,'"  of  the  Pacific  Steam  Navi- 
gation Companv.  4,820  tons,  460  feet  long,  45  feet  broad;  the 
"  Britannic,"'  of  the  ^Miite  Star  Line,  4.700  tons,  455  feet  long, 
45  feet  broad  :  the  "  City  of  Richmond,''  of  the  Inman  Line, 
4,600  tons,  453i  feet  long,  43  feet  broad  ;  and  the  "  Bothnia," 
of  the  Cunard  Line.  4,500  tons,  425  feet  long,  42A  feet  broad.  See 
Ship,  Fig.  WOl,  page  2154. 

Taking  the  largest  of  these,  we  may  give  the  details. 

P.VRTICUL.VRS    OP    THE   "  GRE.\T    EASTERN''    STE.KM-SniP. 

Material.     Iron.  Builders.     J.  Scott  Russfll  &'  Co. 

Gross  tonnage 22,500  tons. 

Nominal  hor.se-power,  total 2,6f*0  H.  P. 

Length  between  perpendiculars 680  feet. 

Length  on  deck 691  feet. 

Breadth,  extreme 83  feet. 

Depth  of  side 58  feet. 

Estimated  draft,  light 20  feet. 

Estimated  draft,  laden 30  feet. 

Screw  engines.     Jn?w«5  Watt  If  Co.,  viaktrs. 

Nominal  horse- power  of  screw  engines 1,600  H.  P. 

Description.  Horizontal  direct-acting  [ungearfd). 
Number  of  cylinders.     Four. 

Diameter  of  each  cylinder 84  inches 

Length  of  stroke 4  feet. 

Number  of  strokes  of  engine  per  minute 55 

Kind  of  boilers.      Tubular. 

Pressure  of  steam 

Kind  of  screw-propeller.     Four  blades^  ordinary. 

Diameter  of  screw 

Pitch  of  screw 

Paddle-wheel  engines.     J.  Srott  Russell  ^  Co.,  makfra. 
Nominal  horse-power  of  paddle-wheel  engines....  1,000  II.  P. 
Description.     Oscillatins,- 
K umber  of  cylinders      Foxtr. 

Diameter  of  each  cylinder 74  inches. 

Length  of  stroke . ." 14  feet 

Kind  of  boilers.     Tubular. 

Pressure  of  steam 25  lbs. 

Kind  of  paddle-wheels.     Common. 

Diameter  of  paddle-wheels 56  feet. 

Length  of  floats  of  paddle-wheels  (rtejing)    13  feet. 

Depth  of  floats  of  paddle-wheels 3  feet 

Total  coals  carried lO.t'OO  totis. 

In  a  recent  number  of  the  Statistical  Society's  "  Journal."'  a 
table  was  given  sho\ring  the  number  of  vessels,  tonnage,  etc., 
of  all  the  mercantile  navies  of  the  world  for  1870  and  1873.  It 
appears  that  in  1873  .'^ailing- vessels  had  decrea.sed  —  as  com- 
pared with  1870  —  iu  number  by  5  44  per  cent :  in  tonnage  by 
11.57  per  cent :  in  average  si?^  by  6.67  per  cent.  Steamers  had 
in  the  same  time  increased  in  number  by  24-59  i^er  cent;  in 
tonnage  by  5494  per  cent :  in  average  size  by  24.41  per  cent. 
The  total  number  of  sailing-vessels  was,  in  1870,  59 ,.518,  with  a 
tonn.ase  of  16  042.496  tons:  in  1873,56.281.  with  a  tonnnge  of 
14.185,8.36:  the  average  size  being,  in  1H70,  270  tons:  in  1873, 
252  tons.     Of  steamers,  the  total  numbers  were,  in  1870,  4,132, 


25  lbs. 


24  feet. 
44  feet. 
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4,32!*, Ht;i  t'Mirt,  :ivt!nij;in;;  H41  tons  i-!u'li.  In  187U,  Ureat  Hrituin 
carrieii  ii,'j;t3,l.>i  loua  in  Zi.hii'}  wailiiig-vessels,  and  l,fj5l,7U7 
tonsiu2,42  )ML-:uiu-is;  in  lS7y,r),:j2<),llsy  tons  iu  20,832  sailiug- 
vessL'U,  and  2,024,431  toQS  iu  3.UiU  sti'alULTS. 

Fig.  oJilS  ij*  a  transverse  yeclioii  through  a  steiiuier  whoso 
hold  is  fitted  with  racl4s  for  lioldiug  sides  of  meat  for  Transat- 
lantic transportation.  Sueli  are  proposed  to  carry  tiie  surplus 
meat  of  Te.Kas  or  Buenos  Ayres  to  a  European  marltet.  _  Tlie 
proposition  has  beeu  many  times  uiade,  but  the  iustauce  illus- 


.  5018. 


with  2,793..'i32  tons,  average  si/x!  G76  tons  ;  in_1873,  5,148,  and  '  hopper,  thciice  between  a  pair  of  heavy  rollers  known 

'■-'■"• '■    ■■■"'"  " "-• .j^   steamboat -rollers,  as   they  give   the  tirst   rough 

breakagi^  ami  produce  the  large  size  of  coal  known 
as  steaiiibuitt  eual.  These  rollers  are  armed  with 
steel  teeth,  ami  revolve  on  parallel  axes  and  toward 
eai'li  other.  The  coal  falls  on  to  an  inclined  screen 
kiiDWii  as  llic  SfKAMndAT-scuEEN  (wliich  See). 

Steani'boat-screen.     (Coal-tniiihig.)    Tlie  in- 
clined Ijarrcl-.screcn  wliich  receives  the  coal  froiu  the 
tirst  set  of  lireakers,  known  as  steamboat-rollers,  and 
sorts  it.     The  meslics  hold  the  large  size,  known  as 
steamboat  coal,  and   pass  it  out  at  the  end  into  a 
chute  known   as  the  steamljoat-chiite, 
wliich  conducts  it  to  the  bin.      The 
smaller-sized  coals  go  to  another  lio]i- 
pcr,    and    thence  to  a  second   pair  of 
crushing-rollers,  known  as  the  brritlrr- 
rolls  ;  thence  to  the  long  screen  which 
sorts  it  into  various  sizes,  —  'pea,  chest- 
nut,   store,   cffd,  furnnee,  and   broken, 
wliich  is  next  below  the  steamboat. 
Steam-boil'er.   A  vessel  in  which 
.^^Igyfg    water  is  converted  into  steam  for  the 
JgpRj^^   purpo.se    of   supjilying    steam-engines, 
^gsHi^SS  lard-tank.s,     ]nilp-dige.sters,    cooking- 
''fjfjSS^  vessels,  dye   or  Ideacliing  viit.s,  tanks 

SgEiStr _       Jji^;S^:g  tor  im]iregiiating  wood  with  preserv- 

—^^^-^'^^^^^-"-^  =^      ^^     r^-^— ^  jj^^  solutions,  and  for  many  otlier  puv- 

He/rigeralmg-Stea7ner(Sectiontkrough  tfte  Steamer  and  Barge).  tmiscs.      A  steavi-aenerator. 


trated  is  that  of  the  steamer  "  Frigorific,*'  90O  tons,  intended 
for  the  La  Plata  and  I'aris  trade.  The  barge  shown  alongside  is 
intended  for  the  river  Seine  transportation  between  Havre  and 
Paris.  IJotb  ship  and  barge  are  fitted  with  the  Tellier  refriger- 
ating apparatus,  in  which  a  low  degree  of  temperature  is  im- 
parted to  an  air-blast  which  passes  around  large  plates  cooled 
by  the  expanded  vapor  of  methylated  spirit,  ."^ee  Ice-making, 
pages  11(34  -  08,  and  Plate  XX  Vi.  Some  of  these  refrigerating 
devices  employ  ice,  and  others  cool  the  air  by  the  expansion 

Fig.  5I1I9. 


lloilers  are  known  by  names  indicaling  xltape,  as, — 

Cylindrical. 

Hay-stack. 

Kettle. 
Or  position,  as, — 

Horizontal. 

Portable. 
Or  iisp,  as, — 

Locomotive. 


Fig.  5620. 


Spherical. 

Wagon. 

Stationary. 

Upright  or  vertical. 

IVIarine. 

Or  construction, 

as,  — 

Flue. 

Pertional. 

Prop  flue. 

i  Instantaneous 

Multifiue. 

\     genenitora. 

Hetui-u  rtue 

(  Flashers. 

Shift  tiue. 

Internal  fire. 

(  Tubular. 

Two-stack. 

i  Water  tube. 

Turn -over. 

Drop  tube. 

Superheatera. 

Hffnaeraliiti^  Sti-amFr. 
{Transverse  Stclion.) 


lie/'riiifrfflins  Slrnnirr. 
{Lon'^itutiinat  Stction.) 


of  previonsly  condensed  vapor. 

1910,  lau. 


Steam'boat-ing. 


See  also  Refrigerator,  pages 
{Bonkhioding.)      Cuttint^  si- 


Or  the  inventor,  or  Uirutity  ofin- 
I'en^ion,  — 

Cornish.  Smeaton. 

(  London. 
\  Sui;ill  Cornish. 

The    following   is    the    official 
classification  of  steam-boilers  :  — 

Boiler  attachments. 

C'liemieal  vapor-boilers. 

Cleaners. 

Circulation. 

Condensers. 

Coverings. 

Draft  regulators. 

Fire-tube  boilers. 

Flashers. 

Flue  and  tubular. 

Furnaces. 

Furnaces,  hydrocarbon. 

Grates  and  grate-bars. 

Heaters  and  feeders. 

Incrnstatiou. 

Indicators. 

Sectional. 

Spark-arresters. 

Superheaters. 

Tubes  and  flues. 

Water  fire-boxes. 

Water-tube. 

Miscellaneous. 


The  early  form  of  steam-generator  was  a  sphere,  as  seen  in  the 
.Tsnlijiili'  of  Hero  ;  the  boiler.'^  of  Worcester,  Papiu,  and  Savery. 
The  tine  wound  siiirally  around  the  outside. 
_    1.  ,  1    "  c  1       1         1*1  *.  For  this  was  substituted  a  lioiler  with  a  hemispherical  top  and 

millt:ill.'..usiy  a  pil.-  n(  Looks  wlucll  are  as  yet  uncov-     ^,,^  „,  ^^^x^,H\  bottom  ;  as  in  those  of  Newcomen  and  Leupold. 
eivd,   tli;it  is.   an'  mit  at  hmrds.  i      The  wagon-boiler  ~  so  railed  from   its  shape,  resembling  a 

Steam'boat-roU'ers.  {(7oaI-mmma-)  The  wagon  with  a  tilt— was  used  by  Watt,  and  continues  to  he 
lirrrp  .-nil-luvikin'r  rolIiMx  it  fhp  Tnino>^  Tlio  /»»»»  "''*''*  *"*'"'  P^^^*^"^  **»>'■  ^^  has  some  variation  in  its  forms, 
lai  'e(.),il  iu.,iMn,L;  lolhisar  tlK  nniu.s.  i  no  jump  and  the  sides  are  sometimes  strengthened  by  stays  against  col- 
coal  IS  diO]i|HMl  thruu^Mi  holes  m  the  platlonn  into  a    lapsiugor  bulging.     It  is  only  used  with  low  pressures. 


Plate  I.X[. 


VARIOUS  FORMSl 
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See  pages  2327  -  232a 
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Forms  of  EoHers. 


rig.  5621  shows  22  fnmis  of  steam-boilers,  from  a  report  hy 
Mr.  Marten,  of  tlie  MLlland  Steam-Iiuilur  luspectiou  and  Assur- 
ance ("onipany  of  Eiiirlarnl. 

a  was  the  Savfiry  boiler. 

fe,  the  iHH  boiler. 

c,  the  flnns^  boiler. 

d  e  fa  arc  forms  of  iva^on  boilers. 

A,  hnifstnrk  boiler. 

i,  hallnon  boiler. 

j,  a  boiliT  of  nioe  cast-iron  pipes,  a  transverse  larger  connect- 
ing-pipe, and  an  upper  one  forming  a  steam  dome. 

X,  an  improved  hiystnrk  boiler,  with  a  central  dome-like  fire- 
place and  helical  flue. 

/,  ci/linrli-r  boiler  with  flues  and  boiler-plate  head. 

wi,  ct/liri'hr  bniler  with  cast-head  banded. 

n,  c'/lin(trr  boiler  with  hemispherical  ends. 

o,  rinse  boiler. 

7j,  the  flefihnnt  boiler,  or  French  boiler. 

q,  the  retnrt  boiler 

r,  the  ri/lindfr  boiler  with  single  flue. 

.t,  the  ctjUntler  boiler  with  two  flues  opening  at  the  front  and 
at  the  sides  near  the  rear  end. 

r,  the  BniterUi/  boiler,  fired  internally  and  uniting  the  wagnn 
and  cylindrical  forms. 

M,  upright  boiler  with  hemispherical  ends,    v,  chimney  boiler. 

Plate  LXI.  shows  a  variety  of  steam-boilers. 

In  Fig.  5t)22,  A  represents  a  transverse  section,  and  B a  longi- 
tudinal section  of  the  wagon  boiler,  so  termed  from  it.s  resem- 
blance in  shape  to  the  tilt  or  cover  of  the  old-fiushioned  road 
wagon. 

n  is  the  fire-grate  ;  6  6,  the  flue  surrounding  the  boiler  :  r, 
feed  water-pipe  ;  i/,  steam-pipe  ;  f,  external  safety-valve  ;  f,  in- 
ternal safety-valve  :  ir  ?'.  gage-c«cks. 

The  feed  water-pipe  r  descends  in  the  boiler  to  a  point  below 
that  at  which  the  surface  of  the  water  should  stand  ;  the  steam 
pressure  witlun  the  boiler  supports  a  column  of  water  in  the 
pipe,  at  a  lii;ht  ilepemli'nt  on  the  amount  of  the  pressure.  A 
float  h  in  the  pipe  is  connected  by  a  chaiu  i  passing  over  two 


pulleys,  with  a  rod  ?,  which  supports  the  flue-damper.  When 
there  is  an  undue  steaui  pressure  on  the  boiler,  the  float  A  rises, 
causing  the  damper  to  fall,  partially  closing  the  ttue-oi>ening, 
dimiuisliing  the  draft,  and  moderating  the  heat  of  the  furnace 
until  the  evaporation  within  the  boiler  is  reduced  to  its  proiwr 
amount.  If,  on  the  contrary,  the  steam  pressure  is  too  low,  the 
float  A  falls,  opening  the  damper  anti  increasing  the  evaporation. 

The  float  fc  rests  on  the  surface  of  the  water  within  the  boiler, 
and  is  attached  by  a  wire  /  which  passes  steam-tight  through  a 
collar  in  the  top  of  the  boiler  to  the  extremity  of  a  lover  »?,  hav- 
ing a  weight  ti  at  its  other  end  ;  a  rod  is  connected  at  o  to  this 
lever,  and  has  a  valve  p  fitting  a  seat  in  the  bottom  of  the  hot- 
water  cistern  q.  As  the  float  ^■  rises  and  falls,  it,  through  the 
medium  of  the  rod /,  opens  or  closes  the  valve /' more  or  less, 
so  as  to  maintain  the  water  in  the  boiler  at  a  nearly  uniform 
level.  The  hot-water  cistern  q  is  supplied  from  a  reservoir 
which  receives  the  water  of  con  Jeu.sation  by  means  of  a  pump 
operated  by  the  action  of  the  engine. 

The  external  safety-valve  c  is  a  lever  of  the  third  kind,  whose 
weight  may  be  ailjusted  so  as  to  blow  off  at  difl'erent  degrees  of 
pressure.  The  waste  steam  may  be  discharged  into  the  open 
air  or  utilized  for  heating  the  feed-water.  The  internal  safety- 
valve  /"is  a  lever  of  the  tirst  kind,  its  weight  being  so  adjusted 
a-s  to  admit  air  to  the  boUrr  when  the  steam  pressure  falls  below 
that  of  the  atmosphere.     See  Safetv-valve. 

Fig.  5fi2.3  is  a  perspective  view  of  a  wagon-boiler,  one  half  the 
top  being  removed  to  show  the  interior. 

Steam-lioilers,  befuro  the  invention  of  Smeaton 
(1740-1770),  were  globular,  or  segments  of  spheres, 
and  were  ken  fed  from  the  exterior  cxchisivcly.  Smea- 
ton invented  flne-hoilers,  so  that  the  fire  might  reach 
tlie  interior.  He  devised  the  horizontal,  lengthened 
eylindrical  hoiler,  traversed  hy  a  flue. 

Oliver  Evans,  of  Philadidphia,  n.sed  a  flue-hoiler 
with  liis  engine,   which   was   alternately   a   steam- 
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dredge,  stt'am-scow,  and  stone-saw.  Patented  Feb- 
ruary 14,  1SU4.  E.\teuded  by  Congress  Eebruarv  7, 
1815. 

Captain  John  Stevens,  of  Holx)ken,  had  a  flue- 
boiler  on  his  boat  in  1804.  See  Sckew-i'kopeller, 
pa^es  *2(i70,  2n"l. 

Trevethiek  liad  a  tUle-boiler  in  his  hieomotive  of 
180*2-1805.  It  had  two  Hut-s,  one  din-.-t  and  the 
other  revertinc;,  tlie  ehininev  beinj:;  '^^'*''"  ^^^*'  tiiv-box.  , 

Several  of  tlu*  loeoniotives  tried  at  thr  Liverpool 
and  Manchester  Railway,  1821),  were  similarly  fur- 
nished. ! 

The  cylindrical  steam-generator  is  a  strong  form,  economical 
of  niateriiil. 

In  OIK-  Eiiglisli  form  the  fire  passes  umierneath  the  boiler 
lonfiituijinully,  thence  turns  and  pa--<ses  aIon«:^ide  of  the  boiler, 
travcrsiiif;  ii  brick  tlue  :  it  then  crosses  in  front  nnd  returns 
along  a  Hue  on  the  other  pi<le  ;  reaching  the  chimney  after  trav- 
ersing tliree  times  the  length  of  the  boiler. 

In  the  form  invented  by  Sineaton.and  usual  in  the  United 
States,  there  are  no  brick  flues  at  the  side,  but  two  or  more 
tubular  loii^ritudiiial  flues  in  the  boiler,  through  which  the 
caloric  current  returns  to  the  front  end,  and  then  is  conducted 
to  the  cbiuuicy. 

Woolfs  steam-boiler,  patented  in  England  in  1B03,  and  very  ! 
successful  at  the  Cornish  mines,  was  an  extension  of  the  cylin- 
drical system,  a   large  number  of  cylinders  of  comparatively 
small  diameter  being  connected  together  and  to  an  upper  cylin- 
drical steam-chest. 

One  of  his  boiler*  having  8  tubes  of  cast-iron  may  be  taken  as 
an  illustration.  These  tuK's  are,  say,  6  inches  in  diameter,  and 
are  conuectcd  to  each  other  by  bent  tubes  at  their  extremities, 
having  communications  to  a  larger  cylinder  above, euiployed  as 
a  reservoir  for  the  steam.  The  furnace  is  divided  by  a  wall 
longitudinally  into  2  parts,  and  the  S  tubes  are  fixed  horizon- 
tally across  both  these. 

Steam-generators  with  interior  furnaces  have  been 
made  to  a-ssunie  a  number  of  forms. 

Fig-  5624,  Plate  LXI.,  illustrates  some  of  these,  —  a,  section, 
and  6,  elevation,  of  oval  boiler  ;  a  very  old  form. 

c,  plan,  and  d.  elevation,  of  an  old  boiler  with  spiral  flue. 

*",  section  of  cylindrical  boiler  with  central  flue,  in  which  is 
the  fire-space  and  two  smaller  return  flues. 

/.  wagon-boiler,  with  central  cylindrical  flue. 

Fig.  5t}25  shows  three  usual  forms  of  boilers,  ^ 

a,  the  portable-engine  boiler. 

6,  the  vertical  stationary  boiler. 

c  the  single-flue  cylindrical  boiler  with  steam  dome. 

The  boiler  with  /iitmrrnus  snuili  flues  was  fii-st  introduced 
upon  George  Stephenson's  locomotive,  the  "  Rocket,*'  in  1821* 
It  was  mainly  by  the  heating  surface  thus  obtained  that  it  was 
enabled  to  beat  Braithwaite  and  Ericsson's  "  Xovelty,"'  and 
Hackworth's  "  Sanspareil."  The  inventor  of  the  small  boiler- 
flues  was  Henry  Booth,  the  Secretary  of  the  "  Liverpool  and 
Manchester  K;iilw.iy  Company."'  Flues  on  a  larger  scale  had 
been  used  by  Sineaton  79  years  before.  Linings  and  diaphragms 
used  to  aid  circulation  were  invented  by  Jacob  Perkins,  and 
used  by  him  and  several  of  his  pupils,  and  by  others. 

Galloway's  boiler,  English  (Fig  otJ2G),  had  a  double  furnace, 
and  combines  the  tubular  and  Hue  construction.  The  main 
flue  is  supported  by  a  series  of  hollow  legs,  around  which  the 
flame  plays,  and  through  which  the  water  circulates.  These 
water-legs  are  placed  zigzag.  The  furnaces,  being  distinct,  may 
be  fired  alternately,  so  that  one  will  consume  the  smoke  of  the 
other. 

Tippefs  boiler  (Fig.  5I>27),  English  patent,  lS2fi,  was  a  large 
cylinder  with  a  smaller  interior  cylinder,  which  formed  the  fire- 
place and  flue.  From  the  external  cylinder/!,  which  contains 
water,  proceed  three  rows  of  open  vertical  pipes  b  b  b,  which 
support  a  semi-cylindrical  steam-chest  r.  At  the  rear  of  the 
main  boiler  a  is  a  short  pipe  (f,  comuumicating  with  a  short 
cylinder  e,  which  receives  the  direct  impact  of  the  flame  as  it 
comes  from  the  main  flue,  and  from  which  the  flame  proceeds 
upward,  enveloping  the  vertical  tubes  and  coursing  along  the 
under  side  of  the  semi-cylinder,  whose  bottom  is  covered  with 
water.  The  flue  dives  in  front,  passes  under  the  main  boiler  a, 
beneath  and  back  of  chamber  e,  and  over  the  top  of  the  cham- 
ber c  to  the  chimney. 

In  Fix.  otJ2^,  .4  is  a  front  elevation,  B  a  transverse,  and  C  a 
longitutlinal  section  of  ILn-tou's  boiler.  The  upper  and  lower 
parti  «  b  are  eyliiidrical  aud  connected  by  a  space  c  with  verti- 
cal sides,  through  which  the  transverse  flues  d  (/  p.i.«s.  The 
fire  spaces  arc  in  the  lower  flues  e  t,  and  the  heated  products  of 
combustion  after  passing  through  these  are  reverted  through 
the  small  flues//,  which  cxixwe  a  proportionately  greater  area 
of  surface  to  the  water  above,  in  order  to  compensiite  for  the 
heat  lo-it  in  pa-ising  through  the  lower  flues. 

Field's  boiler,  A  (Fig.  r)t>29)  h.as  a  number  of  vertical  tubes 
a  fitt*Hl  into  the  crown  sheet  fr  over  the  fire-space.  These  are 
closed  at  their  lower  ends,  but  open  into  the  boiler  above,  !is 


.shown  at  J5,  and  contain  smaller  tubes  c,  open  at  both  ends  and 
funnel-shaped  at  top.  The  application  of  heat  causes  the  water 
in  the  outer  tubes  to  expiind  and  rise  through  the  annulus  be- 
tween the  two  tubes,  while  the  cooler  water  in  the  upper  part 
of  the  boiler  flows  downward,  causing  a  rapid  circulation  in 
each  direction  and  preventing  incrustation.  The  upright  boil- 
ers of  the  dummy  locomotives  of  the  Hudson  River  Railway, 
built  in  1H,0S  and  1K5H,  had  cylinders  around  the  tubes  to  sep- 
anit»*  the  downward  from  the  upward  currents  :  the  down  How 
of  solid  water  is  between  the  shell  and  the  insulating  cylinder, 
and  the  up  flow  of  foam  is  among  and  around  the  tubes. 

Montgomerii-'s  boiler  (Fig.  563")  has  a  series  of  vertical  tubes 
a  n  pas>ing  through  the  central  longitudinal  flue  b,  and  con- 
necting the  upper  aud  lower  water-spaces  cc;  a  diaphragm  f/, 
through  which  the  tubes  pass,  serves  to  divide  their  length  into 
two  portions,  the  flame  in  its  hottest  condition  coming  in  con- 
tact with  the  portion  of  the  tubes  above  the  diaphragm  ;  on 
reaching  the  back  part  of  the  flue  the  flames  arc  reverted,  and 
pass  under  the  diaphragm  to  the  front  of  tiie  boiler,  in  order  to 
reach  the  chiumcy  ;  the  object  is  to  keep  the  upper  ends  of  the 
tubes  at  a  constantly  higher  temperature,  so  as  to  create  a  con- 
tinuous ascending  current  in  the  tubes  and  down  through  the 
water-ways  at  the  sides  and  ends.  The  steam  generated  in  the 
tubes  sweeps  upward  with  the  water  instead  of  through  it,  and 
carries  with  it  the  sedimentary  impurities,  which  tend  rather 
to  accumulate  when  the  current  descends  and  is  relatively  quiet, 
c  is  a  steam-drum,/ the  grate. 

Sectional  Sfcam-Boifrrs.  —  Steam-boilers  made  in 
detaehable  portions,  wliich  are  fastened  together  by 
paeked  or  screw  joints.  Tliey  admit  of  renewal  of 
jiortions  as  they  may  become  worn,  also  ol'  ivmoval 
for  scaling  off  the  incrustation,  also  of  bnihling  up 
of  such  number  of  sections  as  may  give  the  heating 
.surface  and  capacity  desired.  Sucli  are  Harrison'-s, 
Koot's,  etc.    Si^e  infra.    See  also  Ti'Bi'Lors  Boilf.k. 

Hancock's  .sectional  boiler,  English  patent,  1827,  consisted  of 
vertical  and  ]iaraUel  flat  rectangular  cliambers,  which  were  con- 
nected at  bottr)m  and  top  to  preserve  equality  of  contents,  and 
were  separated  by  vertical  fillets  which  divided  the  intervening 
space  into  Hues.  The  chambers  are  of  sheet-iron,  and  extend 
across  the  furnace  chamber.  The  tendency  of  the  flat  cham- 
bers to  bulge  by  the  pressure  is  counteracted  by  the  vertical 
bars. 

Hemispherical  bosses  were  projected  from  the  surfaces  of  the 
plates  to  increase  tlie  heating  surface. 

Perkins'  sectional  boiler  was  intended  for  generating  steam 
of  high  intensity,  SJij- a  temperature  of  700°  to  11XX>°  Fah.  A 
series  of  cast-iron  bars  5  inclies  square,  perforated  throughout 
longitudinally  with  holes  of  li  inches  diameter,  were  arranged 
in  .3  tiers,  across  a  fuMace,  their  ends  projecting  through  the 
furnace  walls,  where  tney  were  connected  so  as  to  form  them  in 
continuity.  Water  was  injected  by  a  pump  into  the  upper  two 
tiers,  which  were  kept  full,  and  passed  from  thence  to  the  lower 
tier.  The  water  in  the  two  upper  tiers,  at  a  temperature  of  say 
700*  to  8(KJ*  Fah.,  was  discharged  by  a  valve-box  into  the  lower 
tier,  which  was  maintained  at  about  10(X)*^,  where  it  was  Hashed 
into  steam,  and  passed  to  a  strong  steam-drum,  whence  it  was 
dr.iwn  for  the  use  of  the  engine. 

."^ec  also  Payne,  English  patent,  No.  555,  November  12, 1730 
"  Throwing  wafer  upon  hot  iron,  which  is  immediately  rarefied 
into  i-l;istic  impelling  force,  to  be  applied  to  give  motion  to  hy- 
droulo-pTieunictirall,  or  other  engines  and  machinery." 

Such  steam-boilers  are  technically  known  as  flashers.  Pee 
Instant.\neovs  Genkratob,  pages  1190,  1191,  Figs.  2(i&5,  2rxSG 

McCurdy's  sectional  boiler  consisted  of  a  pyramidal  jdle  of 
horizontal  ttibes,  within  each  of  which  wasa  tube  closed  at  each 
end,  and  maintained  by  a  coil  of  wire  at  a  given  distance  from 
the  inclosing  tube,  The  object  was  to  expose  a  thin  film  of  wa- 
ter to  the  action  of  the  fire.  The  tubes  were  connected  by  other 
pipes,  and  the  water  was  pumped  through  the  pipes  consecu- 
tively. 

Howard's  sectional  boiler  (Fig.  5631)  consists  of  a  series  of 
horizontal  pipes  n,  from  which  arises  a  system  of  vertical  tubes 
b.  The  Hame  of  the  furnace  impinges  against  the  botfom  of  the 
pipes  a,  and  is  diverted  toward  the  front  of  the  boiler,  being 
prevented  by  a  diaphragm  r  c  from  coming  in  coniact  with  the 
upper  part  of  the  tubes  b  until,  after  pa.ssing  through  a  flue  at 
front,  it  is  redii-eclcd  backward,  hea'ing  the  upper  portions  of 
these  tubes  before  entering  the  exit  flue  //  Within  the  upright 
tubes  b  are  smaller  tubes,  for  the  purpose  of  causing  a  con- 
tinuous upward  and  downward  circulation  of  water. 

Hancock's  boiler  for  road  locomotives,  183S,  was  composed  of 
connuunicating  sections  provided  with  hemispherical  projec- 
tions on  each  side,  and  held  together  by  stay-bolts. 

In  English  patent  No.  Ill,  of  185'!,  small  retort-boilers  were 
connected  togetlVer,  so  that  the  various  parts  of  the  apparatus 
might  be  replaced,  or  increaswl  steam'  capacity  obtained  by  an 
increa-:e  of  their  number  ;  and  in  English  iwitent  2047.  of  1857, 
small  bottle-shaped  chambers,  each  separately  heated  by  g!is, 
were  cimnccted  by  pipes  to  a  common  steam-receiver. 
1  In  Harrison's  pitcnt  of  1859,  however,  we  first  find  these  gen- 
I  eral  principles  embodied  in  such  furmastomakethe»m//(7oft//ar 
boiler  a  practical  success. 
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An  important  feature  in  th* 
HarrL^on  boiler  (Fig.  5t>32)  was 
that  it  eualileJ  the  eiuplm  uient  of 
cast-iron,  and  also  thut  boiler?  of 
various  forms  and  dimeasions 
might  be  built  up  from  the  same 
elements,  or  units,  as  they  are 
termed ;  these  consist  of  sets  of 
spherical  or  spheroidal  chambers 
a  b,  etc.,unitel  by  curved  necks 
c  d:  each  set  or  unit,  which  may 
consist  of  any  desired  number  of 
these  spheroids,  is  cast  in  one 
piece,  particular  care  being  takea 
with  the  cores  so  as  to  insure  a 
uniform  thickness  to  the  walls. 
Other  necks  ef  at  right  angles  to 
the  first  enable  any  number  of 
these  units  to  be  securely  united 
together,  so  as  to  form  steam- 
tight  joints  by  means  of  circular 

rabbets  §■;  the  sections  are  held  firmly  together  by  through 
bolts  extending  from  end  to  end  of  the  boile.',  aud  tightened  by 
nuts  k  k'.  These  bolts  also  serve  to  hold  in  position  the  caps  i 
which  close  the  extreme  sections  of  the  boiler,  aud  which  are 
eimiUrly  rabbeted. 

Fig.  5632  iltustrares  r,  Harrison  boiler  in  position.  It  is  set  at 
an  angle  of  about  iO^  with  the  horizontal,  and  properly  secured 
at  each  end  to  the  brickwork  of  the  furnace,  k  is  the  ash-pit ; 
/,  the  fire-chamber  ;  m,  a  door  through  which  a  steam-pipe  is 
introduced  for  cleansing  the  boiler  from  soot,  etc.,  when  neces- 
sary. The  products  of  combustion  are  deflected  upward  by  the 
bridge  w.iU  71,  not  coming  in  contact  with  the  lower  rear  portion 
of  the  boiler  until  after  they  arc  diverted  doA*nward  by  the  in- 
cline i  roof  of  the  furnace :  they  finally  pa.'ss  off  through  the 
flue  o.  A  comparatively  small  portion  of  the  boiler  is  exposed 
to  the  direct  action  of  the  tiaine.  The  boiler,  when  in  opera- 
tion, is  kept  about  two  thirds  full,  the  upper  portion  serving  as 
a  steim  spice,  p  is  the  water-supply  pipe ;  g,  safety-valve  ; 
and  r  r'y  gage-cocks. 

Wlogind's  sectional  steam-boiler  (Fig.  5>33)  is  composed  of  a 
series  of  separable  sections  of  uniform  siz*'  connected  to  one 
feed-pipe  aud  one  steam-drum.  Each  section  is  made  up  of  a 
double  row  of  pipes  a  entering  the  bottom  of  a  tank  6,  to  which 
they  are  securel,  and  having  removable  caps  c  at  bottom. 
These  contain  smaller  pipes  rf,  extending  nearly  to  their  lower 
ends,  the  upper  ends  of  the  small  pipes  being  secured  in  a  hori- 
zontal plate  somewhat  above  the  bottom  of  the  tank.  Water  U 
supplied  to  ami  blown  off  from  the  section  through  the  same 
orifice  in  the  front  end  of  the  tank,  and  the  steam  passes  from 
the  center  of  the  tauk  into  the  drum. 

The  whole  apparatus,  except  the  top  of  the  drum,  is  exposed 
to  the  heat  of  the  furnace.  The  tanks  are  filled  mth  water  to 
the  level  of  the  partition ;  the  heated  water  ascends  through 
the  annular  spices  between  the  larger  and  smaller  pipes,  while 
cooler  water  descends  through  the  small  pipes,  maintaining  a 
constant  circulation. 

Roofs  sectional  boiler  (Fig.  5'>31)  consists  of  a  series  of 
wronght-iron  tubes  a  a  a^  inclined  from  front  to  rear,  screwel 
into  square  c;ist-iron  caps,  and  connected  at  their  ends  by  el- 
bows. The  tubes  in  each  row  alternate  for  convenience  of 
cleaning,  etc.,and  the  upper  tier  have  a  roaimou  connection  with 
the  steam  dome  6,  to  which  a  s.:ifety -valve  is  attached.  This 
dome  and  the  elevated  ends  of  the  tubes  serve  as  a  steam  space. 
A  e  are  the  usual  gage-cocks,  d  is  the  feed-water  pipe,  and  e  the 
steam-pipe  ;  /",  the  furnace  The  heated  gas,  after  circulating 
among  the  pipes,  L*  conducted  off  by  the  chimney  g-. 

Fig.  .563'>  is  a  form  of  steam-boiler  in  which  the  sfctions  are 
formed  of  tubes  united  at  their  ead^,  so  that  currents  of  water 
are  continuously  circutatiog  from  the  cooler  to  the  hotter  por- 
tions. The  feed-water  is  supplied  to  the  coolest  or  bottom  part 
of  the  boiler  from  a  hot-water  chamber  a  above,  and  steam  gen- 
erated in  the  upper  eu^U  of  the  tubes  is  collected  in  the  drum  b 
The  heatel  products  of  combustion  follow  the  course  indicated 
by  the  arrows,  so  that  the  upper  ends  of  the  tubes  are  con- 
stantly maintained  at  the  highest  temperature,  but  bnffl'ni^- 
plate.<«  may  be  provided,  causing  them  to  follow  a  more  circui- 
tous course  to  more  nearly  equalize  the  temperature  at  different 
parts  of  the  boiler,  and  finally  discharge  them  by  the  chimney  c. 

The  boiler.  Fig.  56-33.  consists  of  a  central  pipe  a  resting  on 
the  partition-wall  of  the  furnace :  from  this  ascends  a  series  of 
vertical  tubes  6  communicating  with  the  steam-<lrum  c,  and  to 
which  is  joined  the  series  of  tubular  curved  sections  -•/  d  d  ; 
other  curved  tubes  e  arising  from  pipes  fow  either  side  near  the 
base  of  the  furnace  also  communicate  with  the  tubes  b  and  with 
the  steam-drum.  The  pipes  and  sections  are  united  bv  screw 
joints,  and  any  one  which  proves  defective  may  be  readily  taken 
out  and  replaced  by  a  new  one.  Injury  or  rupture  of  any  one 
part  leaves  the  remainder"  unimpaired  Any  sediment  which 
may  be  deposite-1  is  blown  off  through  the  base  tubes. 

A  boiler  fir  locomotives  and  portable  steam-engines,  specially 
constructed  for  being  taken  apart,  is  shown  in  Fig.  56;JT.  It 
possesses  no  irregular  curves  or  unbraced  flat  siirfitees,  but  is 
everywhere  of  cylindrical  form,  which  is  the  safest  form  for  re- 
sisting pressure.     It  is  here  represented  with  the  fire-box  and 


Sttmn-  Generator. 

tubes  removed,  and  lying  at  its  side.  The  cut  shows  how, 
by  merely  unscrewiug  a  set  of  nuts  from  the  front  and 
rear  ends  of  the  boiler,  the  whole  of  the  tire-box,  fire- 
sheet,  and  tubes  may  be  withdrawn.  In  case  any  incrustation 
on  the  tubes  or  interior  surface  of  the  boiler  has  taken  place, 
it  may  be  easily  removed,  after  which  the  tubes  and  fire-box 
are  replaced  and  firmly  fixed  by  means  of  the  nuts,  which, 
through  the  intervention  of  copper-packing,  hold  everything 
together. 

Fig  563S  is  a  boiler  of  somewhat  similar  character,  in  which 
the  fire-chamber  flues,  rear  chamber,  and  reverting-flues  are 
attached  together,  and  are  removable  from  the  shell  which 
forms  the  exterior  wall  of  the  boiler. 

Many  unusual  forms  of  steam-boilers  have  been  either  sug- 
gested or  made,  intended  to  secure  compjictness  or  economize 
fuel.     The  two 

points  are  not  per-  Fig.  5639. 

fectly  attainable  in 
one  structure.  The 
Cornish  boiler  and 
the  locomotive  are 
repre-=entatives  of 
the  two  ends  of  the 
scale. 

Fig.  5639  is  a 
boiler  in  which  a 
thin  current  of  wa- 
ter is  passed  down 
over  heated  plates, 
flowing  alternately 
outward  aud  in- 
ward ;  the  caloric 
current  being  de- 
flected against  the 
plates.  A  cold-air 
chamber  is  inier- 
posed  between  the 
arch  of  the  furnace 
and  the  superheat- 
er. The  water  is 
pumped  into  the 
heater,  which  has  a 
perforated  distrib- 
utor over  one  of 
the  heatingvessels, 
and  is  drawn  there- 
from through  a 
pipe,  and  forced 
through  another 
pifte  to  a  second 
distributor  that 
discharges  into  the 
upper  part  of  the 
generator.  The 
steam-g  enerator 

communicates  through  a  pipe  with  the  lower  side  of  the  seat  of 
an  annular  valve  at  whose  upper  side  is  a  chamber  communi- 
cating through  the  central  ojiening  of  the  valve  with  the  super- 
heater, so  that  when  the  pressure  in  the  generator  is  in  excess 
of  that  in  the  superheater  the  steam  escapes  through  the  valve- 

!  ports. 

Fig.  5640  is  a  steam-boiler  for  using  liquid  hydrocarbons  as 
fuel."  It  has  a  swinging  reservoir  b'  b' ,  which  is  suspended  in 

,  the  fire-box  of  the  generator,  and  hiis  immediately  l»elow  it  an- 
other reservoir  B  Bto  contain  naphtha,  or  other  light  oils,  to  be 

'  used  in  igniting  the  fuel  in  the  upper  reservoir.  The  upper 
reservoir  is  provided  with  a  flui<l-level  indicator,  which  is  placed 

'  outside  the  furnace,  for  the  purpo.-e  of  indicating  the  bight  of 
the  oil  in  .*iaid  reservoir.  In  tlie  top  plates  of  the  oil  reservoir 
perforations  are  maile.  through  which  the  pas  escapes  as  it  is 
formed,  and  is  ignited  by  coming  in  contact  with  deflectors 
placed  directly  above  it.  Directly  over  the  aliovc-named  deflec- 
tors are  placed  a  .series  of  cups  for  re«'eiving  and  distributing 
the  steam  which  is  conveyed  to  them  through  the  coiled  pipes 
from  the  exhaust  of  the  engine,  or  directly  from  the  generator, 
for  the  purpose  of  being  decomposed  by  the  heat,  aud  thus 
burned  as  auxiliary  fuel. 

1      Fig.  5641  is  a  coiled  pipe  mash-boiler  for  brewers'  use.    The 
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supply  steam-pipe  b  and  the  discharge  water-pipe  c  enter  ut  tlie 

sainu  opeuing  in  ttie 
Vig.  6640.  boikT,     the     latter 

witluD  the  former, 
uiid  each  is  so 
coupled  with  the 
semicircular  sec- 
tions of  coiled  pipe 
//■AA  to  form  hiiigen 
upouwliich  the  said 
coils  swing. 

To  obviate  the  de- 
structive eflt'ct  of 
the  fire  upon  the 
liuiicr-plates,  sever- 
lU  phtiis  have  beeo 
prnpnsed. 

Mauby,  English 
patent,  1821, caused 
a  circulation  of  hot 
oil  through  the 
boiler.  The  oil  was 
heated  iu  Ji  close 
Vessel,  and  con- 
ducted by  a  pipe  to 
a  vermicular  sys- 
tem of  pipes  iu  the 
boiler,  again  de- 
scending to  be  re- 
heated, keeping  up 
a  continuous  circu- 
lation. 

Alban's  English 
patent,  1825,  Ikls  a 
nunilier  of  vertical 
tubes,  closed  below  and  openingabove  into  acommon.*!team-pipe. 
These  tulief  are  plunged  into  a  cistern  of  lead,  which  is  kept  in 
a  meltcil  condition  by  a  furna<'e  beneath.  The  water-pipe  trav- 
erses the  steaui-pipe,  and  has  a  series  of  apertures  ou  its  lower 
side,  just  over  the  vertical  tubes  of  the  gem-rator.  The  water 
from  the  feed-pipe  drips  into  the  tubes  and  flashes  into  steam. 
See  B,  Fig.  2(385,  page  llUO. 

Fig.  5641. 
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times  that  consumed  at  a  Btroke  of  the  euginc."  —  G.  H. 

Kmgut. 

The  evaporative  capacity  of  the  steam-generator  is  predicated 
upon  the  HMiuircments  of  the  eugine  it  is  to  serve. 

The  resistance  on  the  piston  being  estimated,  say,  equal  to 
20  lbs.  per  square  inch  of  its  surface,  the  boiler  must  be  esi- 
pahli;  of  supplying  steam  at  20  lbs.  pressure  per  square  inch  in 
such  meiL-iure  us  to  drive  the  piston  at  that  speed. 

Assuming  the  speed  to  be  2UU  feet  per  minute,  or  12,000  feet 
per  hour,  iiud  that  the  area  of  the  piston  is  5  square  feet ;  then, 
to  enable  the  piston  to  advance  through  12,000  feet,  a  column 
of  steam  must  follow  if  12,00(1  fi'ct  in  length  and  5  square  feet 
iu  its  section,  wliich  gi^cs  tiO,00U  cubic  feet  of  steam. 

Steam  having  a  pre-siire  of  20  lbs.  per  square  inch  bears  to 
the  bulk  of  water  which  produces  it  the  proportion  of  1,281  to  1 ; 
therefore,  if  we  divide  OOiOOO  by  1,281,  we  shall  find  the  number 
of  cubic  feet  of  water  which  must  be  supplied  iu  the  state  of 
steam,  by  the  generator  to  the  cylinder,  in  1  hour. 

This  division  gives  47,  nearly.  The  boiler,  therefore,  must  in 
this  case  evaporate  47  cubic  feet  of  water  per  hour,  or,  accord- 
ing to  tlie  cuuventional  standard  of  boiler-makers,  be  a  boiler  of 
47  horse-power. 

Steam-boil'er  A-larm'.  {Steam.)  An  attach- 
iiu'Ut  tn  a  straiii-builei-  to  imUcate  excessive  pressure 
of  &ti':uii  or  luwne.ss  of  water,  as  the  case  may  be. 
See  Hujii-PKE-ssURE  Alakm;  Pkessuke-gage;  Low- 
WATEK  Alaum  ;  Steam-(!Age,  etc. 

Steam-boil'er  Feed'er.  An  ajiparntus  for  sup- 
plyiii^'  water  to  steaiu-builuis.  See  J5uilki:-fkkijeu; 
Ff.ICIi-IT.MP,  ete. 

In  IVlcMurray's  apparatus  (Fig  5042),  the  exhaust  steam  en- 
tering through  the  pipe  a  is  met  by  the  feed-water,  which  is 
discharged  in  a  spray  from  tlie  perforated  foot  of  the  pipe  b  and 
is  condensed,  being  received  in  the  pan  c,  and  thence  ovcrttow- 
ing  successively  into  the  pans  c*  c'-,  gradually  depositing  its 
sediment  until  it  reaches  the  bottom  of  the  apparatus,  the  puri- 
fied water  being  returned  to  the  boiler  by  the  pipe  d.  f  is  a 
diaphragm  extending  across  the  lower  compartment  of  the  ap- 
pitratus  from  a  point  just  below  the  line  of  highest  water  to  a 
short  distance  below  the  pipe  c/,  in  order  to  prevent  grea.«y  im- 
purities floating  on  the  surface  from  entering  this  pipe,  y  is  the 
sediment  blow-off  pipe,  and  g  the  pipe  by  which  grease  and 
scum  are  blown  off;  k  is  n  gage  for  ascertaining  the  hight  at 
which  the  water  stands.  The  several  chambers  are  each  in  a 
sejtarate  compartment,  and  are  united  by  bolts  /  passing  through 
lugs  on  the  cover  and  bottom  compartments,  so  as  to  be  readily 
detachable  for  cleaning. 

Steam-boil'er  Fur'nace.  The  cliamber  in 
whieli  fuel  ib  burnt,  beneath  or  iuMile  of  a  steain- 
lioiler.  Many  forms  are  shown  under  Steam-boileii. 
]\bidifications  bearing  special  names  are  to  be  found 
iu  the  list  under  Steam-encine. 


Breivtrs^  Boiler. 

In  the  eases  cited,  the  nil  and  lead  respectively  are  in  contact 
with  all  the  part's  exposed  to  tlie  direct  action  of  the  firt*,  and 
either  of  theui  yields  a  heat  to  the  water  sufficiently  great  for  the 
generation  of  steam  of  any  reasonable  pressure. 

"  Some  Cornish  boilers  have  not  les.*  tlian  30  feet,  or  oven  40 
feet,  heating  surface  to  one  foot  of  grate.  This  appears  to  be 
more  than  is  justified  by  any  corresponding  g:iin,  and  certainly 
more  than  would  be  advisable  in  any  marine  or  locomotive  boiler. 

"  In  boilers  burning  13  lbs,  conl  per  hour  on  each  su(ierficial 
foot  of  grate  a  prop<irtion  of  18  feet  to  each  foot  will  be  found  to 
give  good  results.  Where  slow  combustion,  however,  and  extra 
size  are  not  objectionable,  advantage  may  be  found  by  increas- 
ing the  amount.  In  calculating  the  surfaces,  it  is  usual  not  to 
include  the  bottoms  of  square  fines,  and  one  fourth  of  the  sur- 
face of  circular  flues  should  be  deduclecl  on  the  same  principle. 

"  Water  in  rapid  circulation  absorbs  heat  more  rapidly  than 
iron  itself.  The  circuhition  of  the  water  also  tends  to  wash  off 
the  globules  of  steam  from  the  surface  of  the  metal,  and  thus 
prevents  priming  and  also  the  formation  of  calcareous  incrusta- 
tion and  deposition  of  seilinient 

"  1  cubic  foot  of  wafer,  converterl  into  steam  per  hour  =  1 
horse-power.  4  to  5  feet  heating  surface  is  requisite  for  eacli 
horse-power.  Boiler  should  contain  4  or5  titiM>s  as  much  w:ilcr 
as  it  boils  off  per  hour.     Steam  space  should  be  at  least  ten 


In  Fig.  5G43,  A  is  an  elevation,  one 
trausvcrse  vertical,  and  Cahorizontal 
consuming  furnace,  a  is  the  boiler 
longitudinal,  and  ee  transverse  flues, 
through  openings  at  the  rear  of  the 
walls,  and  passing  through  tin?  ^nvf^  c 
by  the  arrows,  is  admitted  beneath  fhi 
ings_/y.     The  flues  dd  at  the  front  of 


side  being  removed,  B  a 
section  of  Smith's  smoke- 
,  b  the  fire-space,  redd 
Air  entering  the  flues  cc 
furnace  is  heated  by  the 
c  in  the  direction  sliown 
'  grate  thrnugb  the  opcn- 
the  furnace  are  provided 


ler  Hftittr  Jur  iSteain- Boiler. 
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with  registers ;    the  air  entering  them  is  conducted  through 
Dpeuiugii  §■§■  in  the  walls,  and  openings  k  A,  communieatiug 

Fig.  5643. 


with  the  flues  e  e  in  the  bridge  i, 
into  the  tire-space  above  the  fuel, 
having  been  heated  by  contact 
with  the  furnace  walls. 
The  amount  of  air  chemically 
B  required  to  each  lb.  of  bituminous 
coal  is  150  cubic  feet,  of  which  45 
feet  are  required  for  the  various 
combustible  gases  given  off,  and 
105  for  the  solid  carbon  ;  but  com- 
bustion tviil  nnt  take  pfnce  after 
the  carbonic-acid  ^as  bears  a  pro- 
portion of  ^  to  the  atmosphfre ; 
the  factor  150  therefore  becomes 


Smith's  Steam-Boder  Furnace. 

in  practice  105x4  +  45  =  465  cubic  feet  atmosphere  required  in 
practice  to  1  lb.  of  bituminous  coal.  In  combustion  of  the 
gases,  the  bulk  of  the  products  is  to  the  bulk  of  air  required  to 
furnish  the  oxygen  as  11  to  10  ;  the  amount  is  therefore  50  cubic 
feet  (not  allowing  for  increase  of  temperature). 

In  perfect  combustion  of  carbon,  the  resultant  gases  (carbonic 
acid  an<l  nitrogen)  are  of  exactly  the  same  bulk  as  the  amount 
of  air,  that  is,  105  cubic  feet  {not  allowing  for  increase  of  tem- 
perature). The  total  amount  of  the  products  of  combustion  in 
a  cool  state  would  therefore  be  50  -|-  105  =  155  cubic  feet ;  but, 
in  practice,  to  this  must  be  added  105x4=  420,  the  amount  of 
air  required  to  dilute  the  carbonic-acid  gas,  420  +  155=575 
cubic  feet  resultant  gases. 

The  average  temperature  of  a  furnace  being  about  1000° 
Fah.,  the  products  of  combustion  are  increased  to  about  thrice 
their  original  bulk.  The  bulk  therefore  of  the  products  of  com- 
bustion which  pass  off  must  be  575x3  =  1,725  cubic  feet.  \t  a 
velocity  of  36  feet  per  second,  the  area  to  allow  this  quantity  to 
pass  off  per  hour  is  about  2  square  inches  to  each  pound  of 
coal. 

Hence,  in  a  furnace  in  which  13  Ibs-  of  coal  are  burnt  on  a 
square  foot  of  grate  per  hour,  the  area  of  Hue  to  every  foot  of 
grate  is  2x13  =  26  square  inches;  and  the  proportion  to  each 
foot  of  grate,  if  the  rate  of  combustion  be  higher  or  lower  than 
13  lbs.,  may  be  found  iu  the  same  way. 

The  systt-m  of  admitting  air  to  the  g.ises  in  a  subdivided  form, 
in  whatever  part  the  admission  may  take  place,  is  very  advan- 
tageous. 

The  fires  should  be  kept  thin  and  open,  feeding  by  small 
quantities  at  a  lime,  or  by  a  system  of  coking  the  coal,  allowing 
the  combustion  of  It  to  be  sloio  at  first. 

The  grate-bars  should  be  as  narrow  as  possible,  making;  up  in 
depth  what  they  want  in  width;  4x4  inch  are  good  propor- 
tions. 

The  spaces  between  the  bars  should  be  as  wide  as  the  nature 
of  the  fuel  will  allow  ;  for  coal,  from  ^  \f.  to  ^jq,  according  to  the 
kind. 

Space  in  furnace  above  fire-bars  should  be  about  3  cubic  feet 
per  superficial  foot  of  grate- 

The  area  of  the  entrance  of  the  ashpit  should  not  fall  short 
of  i  of  the  area  of  the  grate,  and  in  order  to  facilitate  the  sup- 
ply to  the  back  part  of  the  grate  the  bars  should  incline  down- 
ward about  one  inch  to  the  foot ;  2\  feet  is  sufficient  depth  for 


an  ash-pit  cleared  out  once  a  day.  See  also  Smoke-consuming 
Furnace. 

Steam-box.  A  box  or  uliest  above  the  boiler  to 
ibnu  a  iv.st.*rv<iir  for  steam.      A  steam-chest. 

Steam-brake.  {RailicmjEnijhHrring.)  A  device 
for  bringing  tlie  power  of  steam  uiuUt  pressure  to  act 
upon  the  ear-whi^els  and  stop  their  motiuii. 

It  has  been  applied  in  many  ways  :  — 

By  mechanical  devices  connected  between  the  cars  of  a  train, 
and  actuated  by  the  power  of  the  engine,  or  by  a  supplementary 
engine. 

liy  a  steam-winch  on  the  locomotive  winding  a  rope  or  chain 
which  passes  throughout  the  length  of  the  train  and  actuates 
devices  under  each  car- 

By  steam  conducted  by  a  pipe  throughout  the  train  and  actu- 
ating pistons  in  cylinders  beneath  the  cars,  the  pistons  actuat- 
ing the  brake-levers. 

By  air-pipe  throughout  the  train  connecting  cylinders  be- 
neath each  car  with  an  air-exhaust  or  air-pressure  pump  upon 
the  locomotive.     See  Brake;  Oar-brake, 

Steam  Ca-nal'-boat.    The  lirst  steamboats  used 
in  Scotland  were  made  for  canal  purposes.     Syming- 
ton's first  boat  was  built  at  Dalswinton  and  the  sec- 
ond on  the  Forth  and  Clyde  Canal.    The  project  was 
abandoned  when  it  was  found  that  the  canal- banks 
were  likely  to  be  injured  by  the  swash  of  the  wave 
produced.    When  the  projeet  was  revived  by  Fulton, 
Stevens,  and  Bell,  in  1807,  it  was  ujion  the  Hudson, 
the  Delaware,  and  in  British  waters.    See  Steambi  tAT. 
In  1871   the   Legislature  of  New  York  offered  a  rew.Trd  of 
S  100,000  for  the  best  practical  application  of  steam-power  to 
the  propulsion  of  boats  navigating  the  Erie  Canal      About  two 
thousand  propositions  were  presented  to  the  board  of  commis- 
sioners appointed  to  investigate  the  merits  of  the  various  plans 
proposed  ;  and  in  order  to  thoroughly  test  the  practicability  of 
the  different  schemes,  the  board  required  that  the  competitors 
should  place  full-sized  boats  on  the  canal,  wliirh  were  to  make 
actual  trips  both  ways,  carrying  full  load>  nf  frciLrht,  the  speed 
and  consumption  of  fuel  in  each  case  being  carefully  observed 
and  recorded  under  the  supervi.-^ion  of  Hie  eliief  engineer  of  the 
board      After  two  years'  experiment,  the  lir.^t  prize  was  awarded 
to  Mr.  William  Baxter.     The  trial-boat  submitted  by  him  had 
attained  on  her  last  trip  an  average  speed  of  3.01*  miles  per  hour, 
consuming  14.82  pounds  of  coal  per  mile,  and  earryin^^  2(10  tons 
of  freight.     The  nearest  competitor  made  2.41  miles  per  liuur, 
burning  75.89  pounds  of  coal  to  the  mile.     The  average  speed 
of  the  horse-drawn  boats  is  1  5  miles  per  hour,  and  the  cost  of 
towage  35  cents  per  mile.     The  saving  in  cost  of  transportation 
by  the  use  of  steam  is  estimated  at  ."JS.OOO.WO  dollars  annually, 
assuming  the  present  business  of  the  canal  as  a  basis.    Boats  of 
this  kind  arc  uow  habitually  making  the  round  trip  from  New 
j  York  to  Buffalo  and  back  in  two  weeks,  occasionally  in  12  days, 
I  and  a  speed  of  0  miles  an  hour  has  been  attained  on  the  canal 
without  detriment  to  its  banks      These  boats  are  of  the  propel- 
ler class,  and  employ  the  Baxter  marine  engine,  a  simplified 
form  of  surface-condensing  engine,  which   together  with   its 
boiler  occupies  no  more  room  on  board  than  the  space  allotted 
for  stabling  in  the  ordinary  towage-boats.    By  the  use  of  steam 
on  the  canal,  it  is  claimed  that  grain  may  be  transported  from 
Chicago  to  Liverpool  via  New  York  in  20  days 
I      The  Baxter  steam  canal-boats  are  about  97  feet  long  by  17  feet 
7  inches  wide,  and,  with  a  load  of  215  tons,  draw  6  feet  of  water. 
,  There  are  two  houses  on  the  deck,  — one  at  the  bow  for  the  men 
;  and  another  at  the  stern  for  the  engine.     The  motive-power  is 
a  common  upright  boiler,  a  triffe  larger  than  those  used  for  un- 
loading ships  on  the  docks,  and  a  small  vertical  compound  en- 
gine.    The  three  cylinders  are  mounted  on  a  cast-iron  frame, 
!  having  four  uprights  that  serve  for  supports  and  bearings. 
They  stand  side  by  side,  the  two  high-pressure  cylinders  at  the 
sides,  and  tlie  larger  low-pressure  cylinder  in  the  center.     The 
'  slides  and  ports  for  all  three  cylinders  are  placed  in  a  small 
I  horizontal  cylinder  at  the  side,  and  one  connection  moves  them 
I  all  at  once.     The  feed-pump  and  the  pump  for  the  condenser 
'  are  connected  with  the  small  cylinders,  and  the  rod  of  the 
larger  cylinder  is  connected  with  the  shaft,  and  the  three  cross- 
!  heads  are  united  and  move  together.     The  exhaust  from  the 
'  two  high  cyhnders  is  thrown  into  the  low-pressure  cylinder,  and 
its  exhaust  is  thrown  into  the  condenser.     This  consists  of  a 
;  copper  pipe  that  goes  out  board  at  the  side,  takes  a  turn  under 
the  boat  and  enters  at  the  opposite  side,  and  finally  leads  to  the 
tank,  heating  the  feed-water  as  it  goes.    There  is  no  exhaust 
i  into  the  smoke-stack,  and  the  water  of  the  river  or  canal  acta 
'  as  an  out-board  surface  condenser,  and  there  is  little  waste  of 

water. 
I      Steam-car.     A  car  drawn  by  steam-power.    See 
STKAM-rARi:rAt-;E;  Ka!LWay-car,  etc. 
]      Steam-car'riage.     A  term  of  somewliat  general 
,  import.     A  steam-driven  carriagt;.     It  was  orii,dnaUy 
I  constructed  for  eomnton  roads;  afterward  for  tram 
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road;  then  for  rails.    (See  Locomotive.)   It  has  now 
been  again   adapted  to  coniinon  roads.     See  II(jad- 

LOCOMOTIVK  ;    RoAD-IlOLLEll  ;    TrACTION-ENOINK. 

Savory  proposed  tlie  use  of  the  high-pressure  steam-engine 
for  propelliiij^  carriagi-s. 

Dr.  Kobiiison,  in  l/'oD,  suggested  to  Watt  the  use  of  steam  for 
the  purpose  ;  the  hitter  afterward  siwcified  it  in  Ki^neral  terms  iu 
one  of  his  patents,  but  never  practically  carried  out  the  idea. 

Fig.  5644. 


steam-engines,  hydraulic  engines,  propelling  and  towing  ves- 
sels, discharging  and  stomng  ships'  cargoe!*,  Hoating-dockg,  con- 
struction of  docks,  buoys,  steam-boilers,  heating  apartments, 
etc. 
See  Locomotive. 

Fig.  5G4G. 


Cit^not's  Steam- Carriage. 

Cugnot,  a  Frenchman,  constructed  a  ateim-car- 
riage  iu  li'tj9,  and  exhibited  it  before  Marshal  Saxe. 
It  curried  four  persons  at  the  rate  of  2  to  3  miles 
an  hour,  buf,  owing  to  the  siualliiess  of  the  boil- 
er, it  was  necessary  to  stop  every  12  or  1.5  minutes 
to  get  up  jsteam.  lie  made  a  second  carriage,  of 
which  several  successful  trials  were  made  iu  the 
streets  of  Paris,  but  this,  having  upset  while  going  at  the  rate 
of  about  .3  milei  au  hour,  wis  considered  as  dangerous,  and 
locked  up  iu  the  arseu  il  It  is  still  to  be  seen  in  the  (.!onserva- 
toire  des  Arts  et  Metiers  at  Paris.  Cuguot  was  born  in  1729,  and 
died  in  18i)4. 

In  1769,  Moore,  a  London  linen-draper,  patented  an  invention 
of  this  kind;  and  in  1773,  Oliver  Evans  obtaini-'d  an  exi^lusive 
right  from  the  State  of  Maryland  for  the  use  of  a  steam-car- 
riage  devised  by  him. 

In  178fi,  William  .Symington  constructed  a  model  of  a  steam- 
carriage,  but  afterward  devoted  his  attention  to  steam-uaviga- 
tiou. 

In  1784,  Murdoch,  an  assistant  of  Watt,  invented  a  steam- 
carriage,  which  he  tested  on  a  roid  in  Cornwall ;  and  in  1789, 
Thomas  Allen,  of  London,  proposed  a  plan  for  constructing 
steam-carriages. 

Trevethiek  and  Vivian,  engineers  of  Cornwall,  pitonted  a 
high-pressure  stenm-carriagL'  in  1802.  It  was  a  four-wheeled 
carriage,  the  wheels  of  the  fore-carriage  being  small  and  hav- 
ing a  narrower  track  than  the  large  driving-wneels  which  sus- 
tained the  body. 

The  cylinder  was  horizontal,  and  in  the  rear  of  the  hind  axle. 
The  piston-rod  was  forked  to  admit  tl»e  crank,  wliich  turned  a 
shaft  having  a  spur-wheel  gearing  into  a  similar  wheel  on  the 
driving-wheel  axle.  A  Hy-wheel  Wiis  placed  on  the  crank-shaft. 
The  boiler  wjts  below  the  cylinder,  and  ftul  from  the  rear. 

The  spceifieation  cites  bellows  for  the  flre  and  a  feed-water 
pump  for  the  boiler,  with  divers  accessories,  showing  a  careful 
attention  to  the  requirements  of  the  case. 

A  steau) -carriage  of  this  description  was  publicly  used  for  a 
considerable  time  previous  to  the  introduction  of  railways,  in 
the  iieigliborhood  of  Euston  Stjuare,  London,  the  terminus  in 
after  years  of  the  London  and  Birmingham  Railway. 

Trevethiek  was  a  very  ingenious  and  skillful  engineer,  and  is 
known  ;ls  the  predecessor  of  Brunei  ni  the  construction  of  a  tun- 
nel under  the  Thames,  which  he  hail  nearly  succeeded  iu  com- 
pleting when  the  work  wjis  terminated  by  an  irruption  of  water ; 
as  the  inventor  of  a  locomotive  railway-engine  employed  iu  the 
vicmity  of  Merthyr  Tydvil  in  1804  ;  of  mining-engines  and  ma- 
Fig.  5t}45. 


lyevetkick^s  Steam- Carriage  {Longitudinal  Section). 

Griffith's  steam-carriage,  patented  1821.  The  engine  part  of 
the  carriage  %vas  supported  on  two  driving-wheels.  The  boiler 
consisted  of  tiers  of  water-tubes  arranged  in  tin-  tire-box.  The 
upper  row  of  tubes,  being  tilled  with  steam  and  exposed  to  the 
furnace  heat,  may  be  compared  to  some  of  the  modern  super- 
heaters. The  connection  from  the  piston  to  the  driving-axle 
w.os  by  sweep-rods,  the  lower  ends  of  which  were  provided  with 
driving  pinions  and  detents  operating  upon  toothed  gear  at- 
tached to  the  driving-wheel  axle.  The  engine  was  suspended 
by  slings  inside  the  frame. 

The  machine  was  one  of  a  chain  of  inventionp,but  was  not 
otherwise  practically  useful. 

Burstall  and  Hill's  steam-carriage,  1824.  This  machine  bears 
some  resemblance  to  the  former,  having  the  engine  and  boiler 
behind  the  carriage,  and  applying  the  power  to  the  hind  wheels. 

The  engine  had  two  double-acting  vertical  cylinders,  and  the 
pistons  were  connect^'d  to  working-beams,  who,se  other  ends 
were  attached  to  rocking-standards,  which  became  inclined 
toward  the  cylinders  as  the  pistons  rose,  and  allowed  tin-  latter 
to  move  iu  a  vertical  line.  At  a  point  on  each  Wdiking-brjini, 
between  it.s  connections  to  the  piston  and  rock-post  respii-tively, 
Wii8  attached  the  connecting-rod,  which  was  keyed  to  the  crank 
on  the  driving-iixle.  The  cranks  were  at  an  angle  of  90°,  and 
dispensed  with  a  fly-wheel.     The  machine  «as  not  successful. 

James,  of  Birmingham,  England,  from  1824  to  1832,  appears 
to  have  constructed  several  steam-carriages.  lie  caused  the 
engines  ""d  their  framework  to  oscillate  upon  an  axis,  and  con- 
nected these  engines  to  the  induction  and  eduction  steam-pipes 
by  means  of  hollow  axles  moving  in  stuffing-boxes,  which,  to- 
gether with  the  body  of  the  carriage,  were  suspended  on  spi'ings 
bolted  to  the  axle-trees. 

The  cylinders  were  4  in  number,  and  the  crank  was  a  4-throw, 
the  cranks  Iteing  arranged  at  angles  of  ftC^. 

The  machine  was  a  mechanical  success,  but  was  commercially 
a  failure. 

Gordon's  steam-carriage,  1824,  had  feet  which  were  dropped, 
propelled,  and  lifted  in  regular  succe.-sion. 

Gurney's  steam-carriage  of  1825  employed  legs  or  crutches 


Fig.  5647 


T'evethirlc^s  Stfam-Cnrringe  {Plan  of  Mnrhinery). 

chinery  and  coining  apparatus  for  the  silver  regions  of  Pern  ; 
of    ore-refiuiug   furnaces ;    and   of   various  improvements    in 


Gurney's  Steam-Carriage. 


I  which  were  oper.Tted  in  a  similar  manner  to  the  preceding.     In 

his  patent  of  1S.S1  he  abandoned  the  legs,  and  substituted  hori- 

,  zontal  steam -cylinders  below  the  body  of  the  carriage  and  act- 
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ing  upon  cranks  on  the  hind  jixle.  The  boiler  anJ  furnace  were  | 
behind  the  ciirriage,  with  the  fireman's  seat  in  tlie  rear.  The  j 
carriage  was  steered  by  a  wheel  in  front ,  the  shaft  uf  which  acted  ; 
by  gearing  upon  the  fifth  wheel  of  the  fore-carriage. 

Mr.  Gurueyseeuis  to  have  been  more  persevering  and  success-  ] 
ful  than  most  of  his  predecessors,  and  had  the  benefit  of  their  i 
experience,  lie  built  sevenil  carriages  on  his  plan,  which  ran  ' 
regularly  on  the  Cheltenham  and  (.iloucester  road  for  some  , 
months.  j 

Hancock's  steam -carriage,  1827,  had  3  wheels,  and  the  power 
was  applied  through  the  medium  of  2  oscillating  engines,  whose  : 
piston-rods  were  connected  to  the  cnink-axle  of  the  fore-wheel 
There  were  several  other  details  that  might  be  mentioned,  did 
space  permit.  The  third  engine  built  by  Hancock  seems  to 
have  been  well  constructed,  and  ran  for  hire  in  the  neighbor- 
hood of  London.     It  was  called  the  "  Infant."' 

lu  following  the  record  chronologically,  we  find  the  names  of 
Gough,  Summers  and  Ogle,  Boase  and  Rawe,  lleatun,  Napier, 
I'ahuer,  Gibbs  and  Applegath,  Church,  Kedmund,  Squire  and 
Macaroni,  and  Uills.     This  brings  us  down  to  1S33. 

Hills  seems  to  have  been  the  most  successful  of  the  whole 
scries  of  inventors.  He  traversed  many  of  the  roads  leading  out 
of  London,  traveling  us  much  as  128 

miles  per  day,  at  double  the  speed  of      , ,^,_^^ 

ordinary  stages.  [jj  tftjg^^|g^  Fig.  5648. 

Fig.  5648  is  Ware's  combined  steam 
carriage  and  engine. 

More  recent  inventions  of  this  class 
will  be  found  under  Locomoth'S  , 
Ro.\D-L0C0M0TtvE  ;  Street-railwa\  , 
Traction-i^gine. 


ing-box  for  the  valve-stem  being 
made  of  one  piece,  or  rigidly  con- 
nected us  usual;  the  nut,  instead  of 
being  provided  on  its  outer  surtace 
with  a  screw-thread,  is  turued  off 
smooth,  and  fitted  in  the  socket  of 
the  shell,  where  it  is  held  by  a  cap, 
the  relaxation  of  which  cap  permits 
the  nut  to  revolve,  with  the  stem,  to 
grind  the  valve  to  its  seat. 
Fig.  5649. 


Fig.  5650. 


Ware's  Steam  Engine  and  Can 


Steam-case.  See  Steam-casing  ;  Steam- 
chest. 

Steam-cas'ing.  {Steam-engmc.)  A  .steam-jacket 
around  a  cyliiuler  or  other  object  to  keep  in  the 
warmth.  Invented  by  AVatt,  to  prevent  the  radia- 
tion of  hent  from  the  cylinder. 

Steam-cham'ber.  1.  The  steam-room  in  a 
boiler  ;  tlie  space  tor  the  collection  oi"  steam,  above 
•the  water-line.     A  steam-dome. 

2.  A  chest  or  chamber  in  an  apparatus  in  which 
the  object  is  subjected  to  the  wet  heat  of  steam.  ; 

Steam-chest.     1.    {Steam-engine)     A    box   or  : 
cliamber  above  the  boiler  to  form  a  reservoii"  for  the 
steam,  and  from  whence  it  passes  to  the  cnj^ine.  | 

2.  The  steam-chest  or  box  is  one  form  uf  steara- 
api)aratus  in  which  steam  is  applied  to  cloth.s,  in 
order  to  tix  the  colors  ;  called  stmm-colors  from  this 
mode  of  treatment. 

The  cloths  are  wound  upon  blanket-covered  rollers  and  laid 
in  rows  in  tlie  tight  chest,  to  which  steam  is  then  applied  for 
about  45  minutes. 

3.  A  steam-chest  is  also  nsed  for  softening  timber 
whiidi  is  to  be  bent  to  a  curved  form,  as  ships' 
plankim.'.     See  Steam-tank. 

Steam-chim'ney.  {Steam-engine.)  An  annu- 
lar cbambLM-  around  the  chimney  of  a  boiler-furnace 
for  supt'rhcatinK  steam. 

Steam-cock.  A  valve  or  faucet  in  a  steam- 
pipe. 

Tn  Fisr.  .ofUS,  /I  is  a  glnitd  stnp-rork  ;  77,  .1  sfop-rnrk  with 
fiange-J,  by  which  it  is  att.irhed  to  tanks,  clicsts,  or  boilers. 

Fitr-  o'viO  is  a  globe  steam-valve,  so  constructe*!  as  to  fueilitate 
the  grinding  of  a  globe-valve  down  in  its  Beat,  the  nut  and  stuff- 


Steam-ValvES.  Glohe -Vtdve. 

Steani-coil.     A  steam-jiipe  liciit  into  a  sliiiin'  to 
occupy  the  bottom  or  sides  oi  a  boiler,  so  as  to  liave 
a   large  surface   in   compact  space. 
Used  in  turcl-tmiks,  imi/l-rats,  vac- 
luim-pnns,  etc.  (wliiih  see). 
Steam-col'ors.   A  style  of  cali- 
co-priiitinf!  in  wliich  a 
mixture  oi  dye  extracts 
anil  mordants  is  topi- 
cally iqijilicd  to  cloth, 
while  tlie  chemical  re- 
action which  tixi'S  the 
colors  to  the  tiber  is 
produced    by    steam. 
(Ukk.) 

The  different  descrip- 
tions of  apparatus  used  in 
the  sltam  process  are, — 

1.  The  cohinni. 

2.  The  laittfTH. 

3.  The  aiik. 

4.  The  steam-chest. 

5.  The  chamber  (which 
see). 

Steam-cook'ing 
Ap'pa-ra'tus.  That  in  which  the  heat  uf  stt;ani  in 
pipes  or  jackets  is  made  to  cook  the  food,  without 
the  direct  action  of  tire  by  radiation,  conduction,  or 
convection.     See  Steamer. 

Steam-crane.  A  crane  worked  by  a  steam-en- 
gine ;  Iveiiuently  carries  the  engine  upon  the  same 
frame. 

The  railway  portable  crane  (Fig  .5651)  has  two  cylinders  fit* 
ted  with  Unk"  motion  for  reversing  :  single  and  double  purchase 
gearing  ;  and  the  radiating  motion  can  be  given  in  either  direc- 
tion without  stopping  or  reTersing  the  engine,  The  lifting  and 
radiating  motion  may  both  be  in  action  nt  the  same  time. 

The  locomotive  stVani-crane  is  designed  to  do  the  ordinary 
heavy  lifting  at  a  railway -station,  and  is  alf-o  adapted  to  take 
itself  from  station  to  station  along  the  line  of  rails 

The  illustration  (Fip  5052}  shows  the  crane  at  the  Middles- 
borough  Docks,  England 

The  travel  ing -stage  or  gantry  on  which  it  is  mounted  is  com- 
posed of  timber  uprights  braced  and  strengthened  by  cast-iron 
brackets,  and  two  wrought-iron  plate  girders  connected  to  the 
timber  uprights  by  four  plate-iron  brackets,  strengthened  with 
angle-irons.  The' girders  are  planked  over,  and  the  traverse- 
circle  on  which  the  crane  revolves  is  bolted  to  their  ends.  The 
stage  has  a  bight  of  17  feet  6  inches  in  the  clear,  and  the  niila 
on  which  it  traverses  are  2.3  feet  from  center  to  center,  afi"ording 
ample  room  for  two  lines  of  cars  between  them. 

It  is  moved  by  gearing  and  shafts, which  transmit  the  motion 
of  the  engine  to  the  traveling-wheels ;  warping-drnnis  or  cap- 
stans are  fitted  on  a  countershaft  on  the  inner  side  of  each 
frame,  which  may  be  worked  independently  of  the  traveling- 
wheels  for  towing  the  trucks  into  position  beneath  the  crane  for 
loading  and  unloading.  The  arrangement  may  be  moditied  by 
making  the  crane  movable  on  its  gantry,  to  adapt  it  to  the  case 
of  a  jetty  to  which  vessels  are  moored  on  each  side,  or  it  Hiay 
be  fixed  on  an  overhead  traveling  gantry. 

The  works  of  the  crane  (Fig.  5H.5.3)  arc  carried  on  a  flat-bot- 
tomed boat,  which  may  be  towed  from  place  to  place  and  moored 
by  attachment  to  piles".  The  pile  or  other  object  to  which  the 
end  of  the  boat  opposite  the  derriek  is  fastened  serves  as  a  ful- 
crum to  resist  the  strain  of  heavy  weights,  as  well  as  to  hold  the 
boat  in  place. 


STEAM-CYLINDER. 


2334 


STEAM-ENGINE. 


Fig.  5051 


The  stcain-criiin'  of  Hie  Royal  Ctun- 
wliJirf  jit  (■h:itli;uii,  Kn^liiml,  is  tmv:  of 
till?  lai'KL'st  titid  lUDst  powfi'ful  stcaui- 
craiK'S  ill  tim  ^Yol■lr^.  While  capable  of 
lifting  the  80-ton  };uns,  it  is  under  the 
control  of  one  man. 

In  it,s  erection  a  bed  of  concrete  30 
feet  deep  was  first  laitl,  to  which  the 
main  frajuing  is  firmly 
screwed  down  with  an  iu-  i^^-._ 
terveuing  bju^e-ptate.  On  *^- 
this  ba.-<L'-pIatf  is  a  cent*'r- 
piu  or  bolt,  12  iru-hi's  diame- 
ter, on  which  the  crane  re- 
volves. Two  cast-iron  rollers 
3  feet  diameter  and  1  foot 
broail  run  in  a.  roller-path, 
and  by  t*iiitable  fiearinj;  be- 
tween them  and  the  engine 
the  slewinf;  motion  isi  t;iven 
to  the  riMiie.    The  top  of  the 

jib  rise.-*  'M  feet  above  the  wharf  level,  a  circle  208  feet  in  circum- 
ference being  described  by  the  apparatus  when  beinj^  swuttt; 
round-  Tlie  crane  is  worked  byapairofrevcrsini^  engines,  which 
are  supplied  with  steam  from  a  vertical  multitubular  boiler, 
which,  with  the  en{;iries,i«4  fitted  on  tlie  main  plate.  The  fram- 
ing is  of  cast-iron;  tlie  jib  is  of  two  rolled  girders  40  feet  long, 
wellstayeil  together,  and  secured  by  two  tension-rod'^  of  similar 
length.  Distance-pieces  are  placed  between  the  jib  and  tlie 
tension-rods,  which  carry  the  chain-rollers.    See  also  Ovkruead- 

CRANE  ;    TllAVKLINQ-CRANE. 

Steam-cyrin-der.  (Stcam-oufiuc.)  TIjp  ohiini- 
hiT  within  \vliii_li  tin-  pistan  reciprocates.  The  in- 
vention of  Dr.  I'iipin,  of  Bh^is,  in  Fmnce.  The  first 
steam-engine  with  re»*iproeating  motion.  The  water- 
raising  (U'viees  of.  Worcester  and  Savary,  like  the 
toys  of  Haptista  Porta,  Leonanlo  tla  Vinei,  and  De 
Cans,  were  steam-pressure  apparatus,  apjnoximating 
to  pumps,  not  engines.  The  pump-cylinder,  how- 
ever, was  much  earlier,  used  either  for  water  or  for 
air.     Sro  tlie  "Spiritalia  Heronis." 

Steam-dome.  {Steani-evgliic.)  A  chamber  on 
top  of  tin*  lioili-r  funning  a  steam-chest,  from  which 
the  sti'arn  is  (■utidnett'd  to  the  cylinder. 

Steam-en'giue.  Tlic  original  steam-engine  is  the 
jEoli|)ile  of  Hero,  exhibited  in  the  Serapenm  of  Alex- 
anilria,  150  b.  c.  It  is  a  true  rotary  steam-engine, 
and  there  are  ([uite  a  number  of  late  patents  in  w^iich 
the  same  principle  is  nniintaineil.  Originally  it  was 
a  philosopher's  cx])eriment,  ami  late  attempts  to  util- 
ize it  have  not  beun  sneci-ssful  from  some  cause.  The 
princii)le  is  the  same  as  that  of  the  turbine  or  reac- 
tion water-wheel,  which  is  a  very  effective  mode  of 
ap})lying  the  power  of  a  head  of  water.  (See  Barker's 
mill,  pa^e  !23I.)  In  the  .Eolipile  a  pressure  of  steam 
is  maintained  internally,  and  the  rotation  is  ilne  to 
the  recoil  of  the  wheel  in  a  direction  opposite  to  that 
of.  the  issuing  steam.  The  same  description  will 
answer  for  the  turbine,  substituting  water  for  steam 
in  the  description.  The  agencies  differ  in  this  re- 
spect :  the  steam  is  elastic,  and  the  water  otherwise. 
AVhethcr  that  will  account  snlficii-ntly  for  the  success 
of  the  latter  and  the  want  of  success  t>f  the  former 
the  writer  is  not  able  to  state.     In  each  it  is  a  case 
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of  jiositive  internal  pressure  and  recoil,  and  modern 
inventors  are  loatli  to  give  it  up,  as  the  records  of  the 
Patent-Ofhce  show  yearly,  not  understanding  why  a 
given  pressure  ])er  s([uare  inch  in  a  rotary  engine  on 
the  ^'Kolipile  prinei[)l('  should  yield  a  less  result  than 
the  same  jtressure  in  a  turbine. 

It  has  been  the  fashion  to  call  the  ^Eolipile  a 
"mere  toy."  The  directness  and  positiveness  of  the 
invention  can  hardly  be  exaggerated.  All  that  fol- 
lowed it  for  more  than  eighteen  centuries  were  not 
cm/incSj  and  had  no  means  for  running  machinery 
directly.  They  were  fountains  or  water-elevators, 
not  even  pumps  in  the  ordinary  accejitation  of  tlie 
word,  having  neither  cylinder,  piston,  nor  moving 
i)arts,  except  the  spigots  of  the  faucets  which  gov- 
erned the  induction  and  eduction  of  steam  and  water,, 
and  most  of  them  had  not  even  these  faucets.  They 
were  neither  engines,  pumps,  nor  pumping-engines. 
Hero's  was  a  true  engine,  and  ca])able  of  work,  ac- 
cording to  its  capaeity,  by  attaching  a  ]iulli'y  and 
band  to  the  rotating  shaft.  Size  is  not  an  attribute 
but  a  proportion,  and  Hero's  was  a  working  machine 
of  model  size. 

In  this  connection  we  notice  that  cylinders  and 
pistons  were  used  by  Hero  in  Ids  air-pumps  and 
water-jnimps  (see  the  "Spiritalia  Heronis").  They 
were  revived  again  by  the  illnstrions  Papin,  lti99. 

Leaving  gteiim-en^ines  for  a  while  and  coming  to  steam  water- 
fountains  and  water-eIevatoi-s,cniiinu'ntl  us  to  the  "  Spiritalia" 
of  Hero.  A  fine  folio  copy,  publislu-il  in  France  about  two  cen- 
turies since,  13  in  the  Patent-Office  Library,  Washington.  It  is 
double-column  ({reck  and  Latin,  well  illustrated  from  the  origi- 
nal drafts,  and  bears  the  tlenr-de-lis  of  the  old  French  Monarque, 

One  great  object  of  Hero  in  his  devices  is  to  surprise  by  ac- 
complisliing  unexpected  results.  For  this  purpose  he  uses  fire, 
water,  and  air  in  seveml  scores  of  different  machines.  The  air- 
pump  is  used  to  (ill  the  upper  part  of  a  vessel  which  is  jKirtly 
charged  with  water.  An  eduction-pipe  pa.=!ses  below  the  surface 
of  the  water,  and  the  pressure  of  the  air  forces  out  the  water  in 
a  fountain  when  the  faucet  is  turned.  In  another  case  fire  is 
applied,  and  the  pressure  of  steam  performs  the  same  office. 
This  is  like  the  liaptista  Porta  apparatus  of  v.  D.  I'itJO  ;  DeCaus, 
ir)20  ;  Marquis  of  \Vorcester,  ir>55  It  has  been  said  Hero  merely 
collected  these,  and  prohnbly  derived  much  from  the  sublime 
Archimedes,  with  whom  he  was  nearly  contemporary.     Be  it  a3 
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it  may,  he  recoriJ*'d  them,  and  we  know  no  other  author.  His 
paternity  of  the  ^Eolipile  is  evident  fi-om  the  uiaiiuer  in  whivh 
he  exhibited  it  to  the  wondering  Ptolemy  Philadelphus  and  his 
court.  In  the  Serapeum  of  Alexandria. 

"  Ue  [Hero]  describes  three  modes  in  which  steam  is  used  as 
a  mechanical  power  :  to  raijie  water  by  its  elasticity  ;  to  elevate 
a  weight  by  its  expansive  power;  and  to  produce  a  rotary  mo- 
tion by  its  reaction  on  the  atmosphere." — Stuart  o7i  tkeSttam- 
Engine,  Loudon,  1829. 

Now  for  a  long  interval,  not  forgetting  on  the  way  Anthemius 
of  Lydia,  one  of  the  architects  of  Justinian  employt;d  on  the 
Church  of  St.  Sophia  at  Constantinople  (a.  d.o40).  This  skillful 
man  imprisoned  ste:im  in  a  long  pipe  which  proceeded  from  a 
caldron  of  boiling  water,  and  caused  a  vibration  and  a  roaring 
noise  which  shook  the  house  and  scared  the  inmates,  it  is  not 
certain  what  the  good  man  was  after,  or  that  anything  of  note 
resulted,  unless  the  report  be  true  that  he  ^ras  only  annoying 
the  orator  Zeno,  who  lived  next  door,  and  there  practiced  his 
studied  haningues. 

Gerbert  of  Kheims,  A,  D.  ICtOO,  had  an  organ  played  by  steam  : 
probably  a  blast  of  steam  as  a  substitute  for  air ;  not  an  engine. 


I      As  Europe  emerged  from   the  transition  period,  called  the 
I  Micldle  Ages,  Italy^tonk  the  lead  in  arts  and  science.^,  as  th« 
names  of  Leonardo  da  Vinci.  Baptista 
Porta,  Galileo,  and    others  will  indi- 
cate. 

Leonardo  da  Tinci's  steam-j 
(a.  n  1500)  is  noticed  under  that 
head      See  Steam-GUN. 

Brancas  (a.  D-  1629)  had  a 
copper  boiler  and  eduction- 
pipe,     the    steam    is.«uiug 
from  which   rotuteil   the 


Crane  at  MiddUsborou^h  Docks,  England. 


B::e*st-whff,i.  Steam-engixe  (which  seel. 

Baptista  Porta  (about  a.  n  l»jl*")  contrived  an  apparatus  for 
exbibiiin;:  the  power  of  .etcani  (J,  Fig.  5654).  Steam  generated 
in  a  flask  below  and  introduced  into  a  water-chamber  raised  the 


'Lcs  Raisons  des  Forces  JIou- 


Fig.5653. 


A. 
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Floating  Cmn". 

water  in   the  di^harge-pipe.  as  in    the  accompanying  figure 
Hi«  description  is  too  long  for  insertion. 
Solomon  De  Caus,  perhaps  a  mythical  personage,  about  1620, 


Fig.  5654. 


is  said  to  have  written  a  book, 
vantes,"  and  to  have  invented 
an  engine  somewhat  after  the 
style  of  the  annexed  cut  [B). 
This  is  like  Hero's  devices. 
The  spherical  ve>:?el  a  has  a 
nozzle  and  stop-cock  at  b,  and 
another  at  d  through  which 
water  may  he  introduced  by 
means  of  a  syringe.  The  pipe 
leading  ft'om  nozzle  b  near- 
ly touched  the  bottom  of  the 
sphere-  Water  is  introduced 
as  required,  and  the  pressure  j 
of  steam  raises  a. let  of  water. 

Tlie  fiction  of  Solomon  Be  ■ 
Cans  has  been  used  to  deprive  Baptista  Porta's         De  Cans' 
the    inventors  of  the    steam-  ^Vatfr-E!f valor.    IVatfr-EUmtor, 
engine   of  their  just   reputa- 
tion.    The  romance  recites  how  the  Marquis  of  Worcester,  at 
the  asylum  of  Bicetre,  saw  a  miserable  man  in  a  cage,  who 
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cried,  "  I  am  not  mad  I  I  am  not  mini !  I  have  made  a  dis- 
covery,'* etc.,  etc.  Kartber,  that  tlie  huok  of  the  captive,  the 
said  .Solomou  I)e  Cuus,  wius  exhibited  to  tlie  Marquis,  who  jiro- 
utmticed  the  uiadiium  the  greatest  geuius  of  the  age.  Tlie  idea 
tonic  with  an  iiuagiiuitivu  people,  and  beeaiiie  a  subject  for 
painters  aud  dramatists.  Finally,  grave  writers  on  mechanics 
aud  cutiipilers  of  dictionaries  inserted  the  name  of  Be  Cans  as 
tl»e  inventor  of  the  steam-engine. 

The  anthority  fnr  all  wiis  a  letter,  purporting  to  have  been 
written  in  VMl  by  Marion  de  Lorme  t<i  her  Inver,  Cinti  Mars. 
Mr  .Muirhead,  in  liis  lile  of  Watt,  iniglit  exclaim,  "  tiee  how 
pliiin  a  tale  shall  put  thee  down  I"'  There  was,  says  he,  no  Mar- 
tini.-* of  \Vorcc:*ter  in  Iti-ll.  The  title  of  Marquis  was  not  con- 
ferreii  till  lt>42,  and  then  upon  Henry  ^omei-set,  the  father  of 
the  .Marquis,  the  author  of  "  The  Oentury  of  Inventions,"  and 
the  person  who  was  doin^  the  mad-honse.  A  French  historian 
farther  cites  that  Solou»on  De  Caus  could  hardly  have  been  seen 
at  Uicetre  in  ltj4l  in  a  raving  condition,  as  he  died  in  1030  ; 
and  farther,  that  Bicetre  was  not  a  ho.spital  in  lfj3U  or  1641. 

At  all  events,  the  device  of  De  Caus'  fountain  is  inferior  to 
that  of  Porta,  as  the  boiler  and  water-chamber  are  not  distinct 
in  the  Pinner. 

Next  in  the  line  we  behold  the  Marqui.s  of  Worcester,  who  so 
faithfully  adhered  to  the  faithless  Charles  1  and  his  fortunes, 
losing  his  own.  Following  the  style  of  his  day,  he  wrote  in  a 
mysterious  manner,  veiling  his  devices  in  superlatives,  and  leav- 
ing his  ''Century  of  Invention8"asahundred  "  nutstocnu-k  " 
for  future  generations.  iMany  teeth  have  been  ruined  on  them, 
and  it  U  shrewdly  suspecteil  that  some  of  tln-m  are  all  shell,  — 
a  stony  endocarp  without  a  kernel,  l^werfui  jaws  are  still  at 
them. 

The  Marquis  of  Worcester's  "  water  commanding  engine," 
as  he  called  it,  was  patented  to  hiui  in  1(>33,  and  wa.s  cxhIbit^^^ 

in  action  at  his  works 
at  Vauxhall,  London. 
(See  an  elaborate  but 
too  p:irtial  digest  of  au- 
thorities by  Dircks  in 
his  Memoir  of  the  Mar- 
quis, London,  IStio.) 
The  accompanying  cut 
is  by  Mr.  Dircks,  de- 
duced from  the  data  in 
his  possession,  of  the 
Marquis's  contrivanee. 
a  a' ,  two  cold-water  ves- 
sels ;  i  6',  the  steam- 
pipe  ;  c,  the  boiler  ;  </, 
the  furnace;  c,  the  educ- 
tion water-pipe,  con- 
nected by  branching 
pipes  /"/■'  to  the  vessels  ; 
,  ??',  water-supply  pipv^'s; 
'  A,  the  well.  On  the 
steam-pipe  b  b'  is  i,  a 
four  -  way  steam  -  cock 
operated  by  its  lever 
handle.  On  the  hori- 
zontal portion  of  pipe 
//'  is  a  fiiur-way  water- 
cock  j  operated  by  its 
lever  handle. 

The    four-way    cock 
is  generally  credited  to 
Watt,  but  this  seems  to 
Marquis  of  Worcester's  Water-E'.ecator.  antii-ipiite  him.     It  is 

the  ocigiual  valve,  and 
still  has  its  u^es,  though  iU  glory  hiis  sadly  departed. 

The  Wureesler  apparatus  was  in  no  proper  sense  an  eni;ine, 
but  a  water-raising  appanitus  ;  an  expensive  kind  of  pump.  It 
was  called  by  him  a  '*  water-commanding  engine  ";  and  Watt'.s 
engine  was  denominated  by  him  a '■  tire-eugine  "  Upon  this 
question  of  names  Tomlinson  very  justly  remarks:  — 

"  If  the  name  *  tire-engine '  had  been  reuined,  we  should 
not  have  hud  to  consider  the  absurd  questions  about '  supersed- 
ing steam.'  Steam  is  not  the  agent,  but  only  the  medium  or 
iustrnment  by  or  through  which  it  acts,  as  our  will  acts  by 
means  of  muscles,  which  it  has  the  power  of  contracting.  All 
that  is  required  in  this  medium  is  materialitv.and  the  property 
of  filling  more  or  less  .«paceby  the  action  of  fuel  upon  it.  Steam, 
or  rather  water,  is  selected  on  account  of  its  abundance, ■'  and 
other  good  qualities. 

Air  i3  the  only  otlier  costless  material :  and  while  it  probably 
will  not  produce  a  greater  motive  elTect  than  water  witli  a  given 
increment  of  heat,  it  h:w  the  disadvantage  of  requiring  a  very 
much  larger  body  of  the  medium  to  carry  the  .said  increment, 
and  a  corresponding  increase  m  the  capacity  of  the  vessels  in 
which  the  pressure  is  utilised,  say  the  cylinder  of  the  engine. 
Air  also  requires  a  more  perfect  packing,  and  lubrication  of  the 
surfaces  is  more  imperative  with  dry  air  tlian  with  wet  steam, 
as  well  as  being  less  residily  effected-  Tomlinson  well  states  that 
"a  liquid  expanding  into  an  air  has  immense-  advantages  over 
a  body  retaining  either  state  unchansred.  The  change  of  state 
always  involves  a  change  <tf  bulk  far  greater  than  the  same 
change  of  temperature  wuulil  produce  on  a  body  retaining  even 
the  aeriform  or  most  expansible  state.    It  seems  indeed  propor- 


'  tional,  not  to  the  change  of  sensible  but  of  total  heat,  most  of 
which  becomes  latent  in  the  aeriform  body. 

"  This  absorption  of  heat  is  advantageous  in  several  ways  :  It 
greatly  diminishes  the  dithculty  of  retaining  the  heat  where  it 
is  wanted,  since  nnly  the  ^ensiblo  and  not  the  latent  heat  tends 
to  spi-cjid  and  equalize  itself.  It  keeps  the  whole  machine  cooler 
than  it  must  otherwise  be,  by  the  whole  amuunt  rendered  la- 
tent, which  in  steam  isnear  1,000'*,  or  enough,  if  sensible,  to  pro- 
duce a  retf  heat,  Lastly,  it  leads  to  a  uiost  useful  phenomenon 
which  could  never  happen  with  a  body  retiiiuing  one  consbnit 
stiitf,  such  as  air.  Air  ever  so  hot,  and  ever  so  cold,  mixed  to- 
getner,  would  Occupy  nearly  the  Siime  bulk  as  before  the  mix- 
ture ;  but  steam  coming  in  contact  with  such  a  body  of  water,  so 
much  colder  than  itself  that  the  total  heat  of  both  is  in,»uflicient 
to  keep  both  vaporous,  is  suddenly  condensed,  and  the  whole,  be- 
coming water,  occupies  some  hundreds  of  times  less  spat  c  than 

;  when  the  steam  and  water  were  separate,  although  their  total 

I  heat  remains  the  same;  as  no  time  is  required  for  the  transfer 

I  of  heat  to  surrounding  bodies,  the  change  may  be  made  in- 

'  stantaueously.'' 

Worcester's  invention  was  a  duplication  of  that  shown  as  the 
steam-fountain  of  De  Caus.  Two  boilers  were  used,  with  sep- 
arate means  for  tilling  them,  and  branches  by  which  they  were 
connected  with  the  connnon  ejection-pipe  through  which  they 
were  alternately  discharged.  A  given  boiler,  being  temporarily 
shut  off  from  the  discharge-pipe,  was  filled  by  any  means,  ^  by 

I  pouring  water  into  it,  probably,  for  the  idea  of  filling  it  by  the 
pressure  of  the  atmosi)liere  as  the  steam  condensed  in  the  boiler 
had  not  then  been  devised.  A  fii-e  being  made  under  the  boiler, 
and  the  branch  discharge-pipe  opened,  the  pressure  of  steam 
forced  the  hot  water  out  through  the  ejiction-pipe,  which 
reached  nearly  to  the  bottom  of  the  boiler.     It  ceased  to  dis- 

I  charge  as  soon  as  the  mouth  of  the  ejection-pipe  was  uncovered, 
the  issuing  of  steam  giving  notification.  The  other  boiler  was 
then  treated  in  the  same  way,  and  so  on  alternately. 

I  This,  as  said  before  of  De  Cans',  is  inferior  to  Porte's,  as  the 
boiler  and  water-chamber  are  identical,  and  the  water  umst  all 
be  brought  to  a  boil  before  any  can  be  discharged.  Porta's  is 
wasteful  enough.  All  three  missed  the  idea  of  using  steam  to 
produce  a  partial  vacuum,  and  raising  the  water  by  the  press- 
ure of  the  atmosphere.  Each  of  the  three  expended  actual  heat 
on  the  water  by  allowing  the  steam  actual  contact  with  the 
water  to  be  rtused.  The  time  of  engines  was  not  yet.  Worcester 
raised  40  pounds  of  water  (bight  not  stated,  but  not  much)  by 
evaporating  1  pound  The  theoretical  duty  of  1  pound  evap- 
orated is  to  elevate  1,700  pounds  about  33  feet  (at  sea-level). 

There  may  be  many  original  inventors  of  the  same  thing,  but 
there  can  only  be  ouc/irsi  inventor.  The  same  idea  may  occur 
to  several  persons,  without  any  knowledge  on  the  part  of  either 
of  what  the  other  has  devised.  In  such  a  case  equal  credit  may 
be  due  to  each  for  an  original  idea,  but  in  a  historic  point  of 
view  we  naturally  insist  upon  the  claims  of  the  prior  inventor. 
Viewed  in  this  light,  that  of  priority,  the  claims  of  the  Mar- 
quis of  Worcester  are  reduced  to  a  mere  duplication,  alternate 
action  in  each  of  two  reservoii-s. 

The  pressure  of  steam  upon  water,  as  we  have  had  occasion  to 
observe,  iu  the  niauner  contrivid  by  BaptisUi  Porta,  ItiHU,  Sol- 
omou De  Caus  (?),  1020,  and  the  Marquis  of  Worcester,  l(i33,  dif- 
fers iu  no  essential  res|  cct  from  one  of  the  devices  exhibited  io 
the  "  Pneumatics  '"  of  Hero,  150  b.  c.  This  was  substantially  as 
follows:  A  light  being  placed  upon  an  altar  heated  a  ves.'sel  of 
water,  and  the  steam  evolved  pressed  upon  a  liquid  which  was 
conducted  by  pipes  through  two  statues  placed  alongside  of  the 
altar  and  holding  flagons,  from  wlienee  the  wine  or  oil  issued, 
so  that  the  figures  were  made  to  pour  a  libation  upon  the  sac- 
rificial victim 

The  Marquis  worked  this  idea  on  a  scale  of  usefulness,  and 
probably  never  saw  Hero's  collection  of  wonders. 

Father  Verbrest,  in  his  "  Astronomia  Europica,"  1680,  speaks 
of  driving  a  car  by  an  JEoHpile  which  ejected  its  steam  upon 
wings  whose  axis  was  geared  to  the  wheels  of  tlie  car. 

;.ext  is  presented  an  inventor  who,  thmigh  called  a  dreamer, 
added  more  to  the  ingnie  than  all  his  pivdccessors.  He  had  an 
original  mind,  like  Watt,  aud  was  fertile  in  resources.  Tliis  was 
Dr.  Papin,  of  Hlois,  in  France  (about  169ii). 

Papin  started  with  one  ves.sel  (like  De  Cans) ;  then  separated 
them  (like  Portii);  then  he  commenced  to  add  items  of  ellicieucy 
actually  new.  To  obviate  to 
some  extent  the  condensation 
of  steam  by  its  contact  with 
the  water  to  be  raised,  he  inter- 
posed a  j^oat,  upon  whose  upper 
surface  the  steam  pressed,  while 
its  lower  surface  rested  on  the 
water,  as  seen  in  the  annexed 
figure.  The  float  being  of  wood, 
a  good  non-conductor,  much  of 
the  heat  would  be  saved,  espe- 
cially if  the  float  fitted  well.  It 
was  the  precursor  of  the  piston , 

also  invented  by  Dr.  Papin  :  we 

have,  however,"  seen  that  Hero  used  it  in  water  and  air  pumps 

l,S.'Vi  years  before 

Another  f<nturf  may  also  be  noticed  in  the  apparatus  of 
Papin.  The  water  in  contact  with  the  float  was  to  some  ex- 
tent unchanging,  so  that  whatever  warmth  it  acquired  was 
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not  conunuaicated  except  in  part  to  the  water  to  be  raised. 
Anotkrr  feaittre  visible  ia  the  apparatus  is  the  safety -valve,  of 
which  Papiu  was  the  inventor. 

Another  feature  vnW  be  detected  by  a  description  of  the  oper- 
ation, namely,  the  charging  of  the  water-chamber  by  atmos- 
pheric pressure  incident  to  the  condensation  of  steam  therein. 
Now  we  begin  to  see  sunhght  in  the  investigation  of  the  history 
of  the  machine. 

In  Papin's  engine  (.Fig.  5656),  the  boiler  was  connected  by  a 
pipe  6  with  a  cylinder  c,  in  which  is  a  float  t/,  resting  on  "the 
surjace  of  the  water.  The  supply-pipe  e  has  a  valve  opening 
downward,  and  the  discharge- pipe  /  has  a  valve  opening  up- 
ward.  Steam  from  the  boiler  being  admitted  to  the  cylinder  c, 
the  water  is  ejected  therefrom,  and  p;isses  by  pipe/"  to  the  tank 
to  be  filled.  CoQununication  between  the  boiler  and  cylinder 
being  closed  by  the  faucet  or  pipe  6,  the  steam  in  c  condenses, 
aod  the  pressure  of  the  atmosphere  forces  water  by  pipe  e  to  fill 
up  the  vacancy  ;  the  valve  in  pipe/closing  by  gravity.  A  rep- 
etition of  the  process  need  not  be  detailed. 

Anothfr  feature  is  the  air-chamber  at  the  summit  of  discharge- 
pipe /".  The  air  therein,  being  condensed  during  the  entrance 
of  the  water,  assists  by  ics  elasticity  in  dischaiwiog  the  water 
throug'.i  a  second  ascending  pipe  in  a  continuous  instead  of  an 
iaCerniittent  stream. 

Dr.  Papiii  is  also  the  inventor  of  the  atmospheric  steam-en- 
gin'',  though  his  form  is  somewhat  crude  as  he  lef*  it.  A  smooth 
cylinder  was  fitted  with  a  piston,  which  was  raised  by  the  vapor- 
iz:itioa  of  a  small  body  of  water  below  it,  and  depressed  by  the 
prvssure  of  the  atmosphere  when  the  steam  condensed.  Fire  was 
applitNl  directly  to  the  lower  end  of  the  cylinder,  and  the  down- 
ward stroke  of  the  piston  was  the  efective  one.  This  was  the 
^iSr.-il  true  engine  ^ince  Hero. 

With  the  exception  -^f  the  Saverii-  engine,  yet  to  be  noticed, 
we  no-v  leive  behind  the  steam-fountains,  which  were  only 
capable  of  being  utilized  for  a  driving  power  by  setting  them  to 
rai^e  w  Iter  to  turn  a  wheel.  This  was  proposed  by  both  Papia 
anl  .S;ivery,but,  it  is  believel,  was  never  put  in  practice.  They 
are  yet  numerous  for  raising  water  for  boiler  supply,  for  ordi- 
nary pump  duty,  etc.     Set?  Vacicm  Steam-pltip. 

Papin,  we  see,  has  furnished  us  with  a  reciprocating  pis- 
ton-rol,  and  we  shall  see  what  Newcomen  and  Watt  will  do 
with  it.  The  latter  studied  hard  to  convert  the  motion  thus 
acquired  into  a  rotary,  anl  applied  the  crank,  —  he  did  not  in- 
vent it.  The  crank  had  been  use!  on  foot-lathes  for2,000  years. 
Hero's  engine  had  the  rotary  motion  all  readv  to  hand. 

Dr.  Papin  has  introduced  us  to  so  many  improvements  that 
it  seems  like  going  back,  to  consider  the  original  Sivery  engine ; 
but  wiiilc  we  vvere  enumerating  the  Doctor's  service.^,  it  .=eeined 
well  to  complete  the  list,  and  it  must  be  recollected  that  he  and 
Savery  were  contemporary.  It  is  even  clainieil  that  the  idea  of 
lifting  water  into  a  chamber  by  atmospheric  pressure  agriinst 
a  partial  vacuum  is  Savery's  invention.  It  appears  to  be  other- 
wise, but  was  adopted  by  the  latter  in  his  patent  of  16i:tS,  and 
in  his  joint  patent  with  Newcomen,  of  whom  we  shall  have  to 
speak  after  Savery's  first  apparatus  is  described, 

Savery's  apparatus  (Fig.  -SJoT)  is  illustrated  in  the  21st  vol- 
ume of  "  Philasophical  Transactions,''  a.  d.  1700,  the  patent 

_       being  granted  bv  the   astute 

Wniliim  III.  in' 1^3.  It  is 
stated  to  be  "  for  raising 
water  by  the  help  of  fire.'' 
The  illustnition  shows  a 
double  apparatus,  the  respec- 
tive portions  of  which  are  used 
alternately  The  steam  from 
the  boiler  a,  being  admitted 
into  chamber  b,  expels  the  air  i 
therefrom.  The  cock  e  being  i 
then  turned,  so  as  to  isolate 
the  chamber  b  from  the  boiler,  , 
the  condensation  of  the  steam  i 
makes  a  partial  vacuum,  into 
which  the  water  from  the  well 
is  driven  up,  lifting  the  valve 
V.  Steam  from  the  boiler  is 
then  admitted  into  chamber  b, 
expelling  the  water  below  and 
causing  it  to  pass  valve  v'  and 
to  rise  in  the  stand-pipe,  which 
The  water  iH_;>crj  on-pi  pe  rf  is 
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discharges  into  a  tank  above. 

then  opened,  to  condense  the  steam,  the  cock  c  being  turned  for 
this  purpose,  simultaneously  cla-ing  the  steam  supply  and  ad- 
mitting water,  which  issues  in  a  spray  from  the  rose  at  the  end 
of  the  pipe  d, 

Savery's  engine  was  employed  with  good  result^  in  the  drain- 
age of  mines  in  Cornwall  and  Devonshire,  though  at  an  expense 
for  fuel  that  we  should  consider  terribly  wasteful.  His  was  per- 
haps the  first  valuable  working  machine. 

Hero,  Leonardo  da  Tinci,  and  Papin  excepted,  all  the  pre- 
ceding would  read  just  as  well  as  a  prelude  to  the  history  of 
"  devices  for  raiding  water"  ;  and.  with  the  exceptions  noted, 
all  do^vn  to  and  including  Savery,  made  the  raising  of  water 
their  object  and  end.  Their  intention  is  indicated  plainly  in 
the  names  they  bestowed  on  their  devices  ;  Worcester's  "  water- 
commanding  engine";  Saver>'s  "engine  for  raising  water 
and  occasioning  motion  to  all  sorts  of  mill-work  by  the  impel- 
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ling  force  of  fire."  The  mill-work,  as  we  have  stated,  was  to  be 
driven  by  water  raised  by  the  engine,  and  not  directly  by  the 
engine.  This  was  not  yet :  but  Savery  joined  with  others,  and 
together,  with  what  they  borrowed  from  Papin,  they  made  an 
engine  capable  of  giving  motion  directly  to  machinery. 

A  controversy  has  arisen  in  reg-ard  to  the  respective  claims  of 
the  Marquis  of  Worcester  and  Savery,  and  it  has  been  much 
embittered  by  the  ungenerous  remarks  of  Dr.  Desaguliers,  in  his 
•■  Experimental  Philosophy  "'  (.17S4). 

While  the  respective  engines  agreed  in  the  feature  that  the 
direct  pressure  of  steam  on  the  surface  of  water  in  a  chamber 
forced  the  water  thence  and  up  a  stand-pipe  to  an  elevated 
tank,  there  are  yet  tft'o  special  points  to  be  noted  in  the  Savery 
apparatus  which  distinguish  it  from  Worcester's 

Savery  separates  the  heating-chamber  from  the  water-cham- 
ber. Worcester  does  not.  Savery  may  have  derived  the  idea 
from  Porta  or  Papin.  but  that  does  not  concern  the  matter  as 
between  him  and  Worcester. 

Savery  charges  his  water-chambers  from  a  lower  level  by  at- 
mospheric pressure  induced  by  a  partial  vacuum  produced  in 
the  chambers  by  the  condensation  of  steam  therein.  Worcester 
does  not.  Savery  may  have  derived  this  from  Papin,  but  that 
is  nothing  to  Worcester. 

Saver>"  stands  between  Worcester  and  Newcomen  thus:  — 

Worcester  raises  water  by  direct  pressure  of  steam  only. 

Savery  raises  water  by  direct  pressure  of  steam,  alternating 
with  atmospheric  pressure. 

Newcomen  raises  water  by  atmospheric  pressure  alone  ;  steam 
being  only  used  to  make  a  vacuum. 

By  way  of  bringing  another  disturbing  element  into  the  in- 
quisition, Solomon  De  Cans,  already  referred  to.  has  been  cited, 
and  the  erudite  Arago  had  declared  him  the  author  of  the  mod- 
em steam-engine  :  but  the  same  argument  that  would  exalt  the 
Frenchman  De  Caus  over  the  English  Marquis  of  Worcester 
would  exalt  the  Italian  Baptista  Porta  over  the  Frenchman. 

Again:  — 

The  same  argument  that  Desaguliers  uses  to  exalt  Worcester 
over  Savery  would  place  the  Italian  Porta  over  the  English- 
men. But  Desaguliers  misses  (he  point.  Papin  and  Savery 
had  carried  the  work  beyond  all  previous  attainments,  and  then 
came  Newcomen,  who,  as  Touilin^on  remarks,  brought  the 
"  steam-engine  to  the  general  form  and  properties  it  has  retained 
to  this  day,  insomuch  that  there  is  not  a  single  change  intro- 
duced by  him  which  has  not  been  permanent,  nora  single  part 
or  feature  of  his  engine  but  continues  essential  in  all  future  en- 
gines, merely  improved  in  detail,  but  identical  in  name  and  prin- 
ciple."    This  is  presumed  to  refer  to  engines  of  its  class. 

Newcomen's  engine  (Fig.  5058),  which  followed  Savery's,  was 
introduced  in  1705,  and  perfected  the  principle  which  was  in- 
itiated by  Papin.  It  differed  from  Savery's  in  several  respects. 
One  difference  has  been  noted.     It  is  this  :  — 

Savery  raised  water  partly  by  the  pressure  of  the  atmosphere, 
and  partly  by  the  pressure  of  steam,  the  actions  being  alternate. 
Newcomen  raised  water  by  the  pressureof  the  atmosphere,  steam 
being  employed  alternately  to  create  a  vacuum.    Another:  — 

Saverj-  allowed  the  direct  pressure  of  steam  on  the  surface  of 
the  water.  Newcomen  had  the  pressure  of  the  steam  and  air 
alternately  on  the  respective  sides  of  the  piston,  that  of  the  wa- 
ter on  a  pump-piston  which  was  attached  to  the  other  end  of  the 
walhing-b'am  from  that  to  which  the  steam-piston  rod  or  chain 
is  attached.     The  walking-beam  \s  Newcomen's. 

Newcomen  separated  the  boiler  from  the  cyhnder  ;  Papin,  we 
have  seen,  ^«ifra/f»/ and  conflcnsed  his  steam  in  the  cylinder 
beneath  the  piston,  which  consumed  much  time  in  the  alter- 
nate heating  and  cooling.  The  boiler  had  already  been  sepa- 
rated from  the  cylinder,  in  Papin's  apparatus,  and  also  from  the 
resen'oir  in  Savery's  apparatus, so  that  it  is  singular  that  Papin 
should  have  missed  ihl^  point,  which  gave  value  to  the  idea  of 
the  atmospheric  engine. 

Fig.  5658. 


2sewcomen's  En^trtr. 
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lu  Newcomen's  engine,  the  piston  depended  from  one  end  of 
the  walkiug-beam  a,  and  the  pump-rod  from  the  other  end. 
The  puinp-rod  was  heavy  enough  to  sink  it  in  the  shaft  and  raise 
the  Hteam-pistOD,  or  else  a  weij^ht  w  was  added.  The  periphery 
of  the  pi3ton  was  covered  witli  leather,  and  kept  air-tight  by 
water  above  it  from  a  tank  (.  The  cylinder  c  was  plaeed  above  the 
boiler  b,  and  steam  was  admitted  to  it  through  the  cock/:',  which 
was  tended  by  hand,  the  strokes  being  slow.  At  starting,  the 
air  from  the  cylinder,  displaced  by  the  steam,  passed  down  the 
pipe  which  proceed.^  from  the  bottom  of  the  cylinder,  and  issued 
at  the  valves,  which  opened  upwardly.  This  is  thv  bio  w-calce  or 
snifting-valve  of  the  engine.  The  cock  c' ,  being  then  opened, 
shuts  off  the  steam,  and  the  cock/,  being  opened,  allows  injection 
water  to  enter  the  cylinder  from  the  tunk  t.  The  water,  being 
condensed  into  i  ,7f,f,of  its  bulk,  formed  a  nearly  perfect  vacuum, 
and  the  atmospheric  pressure  of  14  pounds  to  the  square  inch 
bearing  upou  the  piston  depressed  the  latter,  and  consequently 
raised  the  pump-rod,  the  weight  w  (if  any  there  be),  and  the 
lo:id  of  Wiiter.  The  downward  stroke  only  of  the  piston  was 
used  effectively.  The  pump-rod/was  to  lift  water  to  supply  the 
tank  t.  The  water  of  injection  and  condensation  passed  by  the 
pipe  leading  from  the  bottom  of  the  cylinder  to  the  hot-well, 
issuing  at  the  valve  5,  and  was  used  to  feed  the  boiler. 

It  will  be  observed  that  the  piston  and  pump-rod  are  merely 
suspended  by  chains  ;  the  action  of  eiieh  is  to  pull,  —  not  push, 
—  and  a  stiff  connection  was  not  necessary. 

At  first  Newcomen  adopted  Savery's  plan  of  external  conden- 
sation, but  a  faulty  cylinder  having  admitted  water  internally, 
the  condensation  w;is  more  rapid,  with  increiu'ed  effect  ffom  the 
engine.  Since  that  accidental  discovery,  internal  injection  has 
been  generally  adopted- 

The  beam,  pump,  internal  condensation,  and  self-action  were 
important  additions  to  the  previous  steam-engines,  earning  for 
Newcomen  and  Oiiwley  a  well-de.served  fame. 

The  taps  which  answered  as  valves  in  the  Newcomen  engine 
require!  the  most  unremitting  attention  of  the  person  in  charge, 
to  introduce  steam  into  the  cylinder  to  lift  the  piston,  or  the 
ehower  of  cold  water  which  was  to  condense  the  steam  and  cause 
the  depression  of  the  piston  by  the  atmospheric  pressure  above 
it.  A  Cornish  boy,  named  Potter,  in  order  to  have  some  time 
for  play,  conceived  and  put  in  execution  the  idea  of  connecting 
the  beam  to  tlie  handle  of  the  taps,  so  as  to  work  them  auto- 
matically. Hence  the  valve  motion.  For  the  first  time,  the 
engine  worked  by  itself. 

With  the  exception  of  Smeatou's  improvements  in  details,  the 
Newcomen  engine  remained  in  the  state  to  which  its  inventor 
had  brought  it,  from  1710  to  ITtii,  about  which  time  Watt  ap- 
peared- 

Desaguliers'  steam-engine,  invented  about  1716,  was  substan- 
tially similar  to  Savery's.  The  steam  pressed  directly  upon  the 
water  to  drive  it  up  the  eduction-pipe.  Cutting  off  the  steam 
caused  the  steam  in  the  water-chamber  to  condense,  ami  at- 
mospheric pressure  again  filled  the  chamber  from  the  well. 

Lenpold,  172[J  (Fig.  5tj59),  invented  an  engine  in  which  two 
vertical  cylinders  were  placed  parallel,  their  pistons  being  raised 
by  the  direct  pressure  of  the  steam,  necessitating  the  use  of 
piston-rods.     A  four-way  cock  of 
Fig.  5859.  ingenious  construction  made  the 

necessary  changes  of  iniluction 
and  eduction.  The  steam  was 
used  at  full  power,  and  then  ex- 
hausted into  the  atmosphere. 
This  latter  feature  was  novel. 
The  positive  pressure  of  steam 
was  not.  Papin  had  used  it  25 
years  before  The  two  coacting, 
alternate  cylinders  was  a  novel 
feature  The  engine  never  had 
any  practical  importance 

In    17.")*i,    Blakey   took   out    a 
patent  for  a  water-raising  appa- 
ratus,   as    an    improvement    on 
Savery's,  to  avoid  the  condensa- 
LeiipoliVs  Eiii('iu\  tion  of  steam  incident  to  its  eon- 

tact  with  the  water.  To  avoid 
this  he  interposed  a  stratum  of  oil  or  air  between  the  water  and 
the  steam. 

Snii.-  iton  devoted  himself  to  the  details  of  the  Newcomen  en- 
gine, laid  down  some  rules  for  proportions,  and  determined  a 

mode  of  measuring  the  power.    It  was  formed  upon  the  data: 

Rite  of  the  piston, 
Arei  of  the  piston. 
Pressure  of  the  steam. 

The  number  by  which  he  denoted  the  power  was  obtained  by 
multiplying  together.  — 

1.  The  number  of  feet  which  the  piston  traveled  in  a  minute. 

2.  The  square  of  its  diameter  in  inches 

3.  Tile  number  of  feet  of  water  to  which  the  pressure  drivine 
it  was  equivalent. 

The  calculations  and  the  subject  may  be  pursued  in  treatises 
devoted  to  this  subject,  but  the  result  may  be  stated  :  Smeaton's 
dynamic  unit  was  a  power  that  lifts  i  of  a  pound  1  foot  high 
per  minute. 

Smeatnn  probably  Invented  the  tlne-boilcr,  and  by  various 
improvements  doubled  the  effective  vahu-  of  the  steam-engine 
<Sce  DuTV.)     Smeaton  also  invented  the  C.\taract  (which  see). 


James  Watt  was  born  in  Glasgow,  in  Scotland, 
January,  1737. 

"  His  attention  seems  to  have  been  directed  to  the  steam-en- 
gine by  a  model  of  Newcoinen's  engine,  which  was  Fcnt  him  to 
repair.  lie  set  about  repairing  it  as  a  mere  mechanic  ;  and 
when  it  was  repaired  and  put  in  operation,  he  was  surprised  to 
find  that  the  boiler  belonging  to  it  could  not  furnish  a  sufficient 
supply  of  steam,  although  apparently  large  enough  for  this 
purpose,  for  the  cylinder  of  the  model  was  only  2  inches  in  di- 
ameter and  0  inches  stroke,  while  the  boiler  was  about  9  inches 
in  diameter.  By  blowing  the  fire  the  machine  was  made  to 
effect  a  few  strokes,  but  it  required  an  enormous  quantity  of 
injection-water,  although  it  was  very  lightly  loaded  with  the 
column  of  water  in  the  pump.  It  soon  occurred  to  him  that 
this  was  caused  by  the  fact  that  the  cylinders  of  small  engines 
expose  a  greater  surface  to  the  condensation  of  their  steam  than 
the  cylinders  of  large  engines,  in  proportion  to  their  capacity. 
He  seems  to  have  been  well  aware  of  the  mathematical  princi- 
ples, that  solids  are  to  one  another  as  the  cubes  of  their  dimen- 
sions, but  that  their  surfaces  are  to  one  another  only  as  the 
squares  of  their  dimensions.  He  found,  by  shortening  the  col- 
umn of  water  in  the  pump,  the  boiler  could  be  made  to  supply 
the  cylinder  with  steam,  aud  that  the  machine  would  work 
regularly  with  a  moderate  quantity  of  hiject ion-water.  He  also 
found  that  the  cylinder  of  the  model,  being  made  of  brass,  con- 
ducted heat  much  faster  than  the  cast  iron  cylinders  of  large 
engines,  and  that  considerable  advantage  would  be  gained  by 
making  the  cylinders  of  some  substance  that  would  conduct 
heat  slowly.  Wood  seemed  mo.«t  likely  to  answer  this  purpose, 
provided  it  were  found  sufficiently  durable.  Accordingly  he 
made  a  small  engine,  of  ti  inches  diameter  and  12  inches  stroke, 
of  wood,  soaked  in  linseed  oil  and  baked  to  dryness.  With  this 
engine  he  made  many  experiments  ;  but  he  soon  found  that  the 
wooden  cylinder  would  not  prove  durable  enough,  and  that  the 
steam  condensed  in  filling  it  still  exceeded  the  proportion  of 
that  required  for  large  cylinders,  according  to  the  statenient.s 
concerning  them,  given  by  Dr.  Desaguliers.  Hi  found,  also, 
that  all  attempts  to  produce  a  better  state  of  exhaustion,  by 
throwing  in  more  injection -water,  occasioned  a  disproportionate 
waste  of  the  steam.  Meditating  on  the  cause  of  this,  he  attrib- 
uted it  to  the  fact  that  water  boiled  in  vacuo  at  low  heats  (100* 
Fah.),  —  a  discovery  made  by  Dr.  Cullen,  the  predecessor  of 
Dr.  Black  in  the  University  of  Glasgow,  —  and  he  naturally  in- 
ferred that  at  greater  heats  the  water  in  the  cylinder  would  pro- 
duce a  vapor  which  would  partially  resist  the  pressure  of  the 
atmosphere.  We  now  know  that  the  vapor  of  water  at  180**  is 
equal  to  half  the  pressure  of  the  atmosphere." 

\Vatt  made  experiments  on  the  power  of  steam  by  means  of 
Papin's  digester. 

See  also  Muirhead's  "  Mechanical  Inventions  of  James  Watt," 
London, 1854 

The  single-acting  steam-engine  of  Watt  is  shown  at  Fig.  6660. 


Fig.  5660. 


\Vatl''s  Single-Acting  Sfeayn- Engine . 

Watt,  after  the  inTention  of  the  separate  condenser  and  nir- 
■pump,  which  go  together  (see  Condenser),  devoted  him.^elf  to 
farther  improvements 

He  added  njncket  to  the  cylinder,  and  surrounded  the  latter 
with  an  envelope  of  steam  to  prevent  its  cooling. 
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He  gnbstituted  for  the  open  cylinder  of  the  NewcomeneD^ne  ' 
and  the  piston  covered  with  water  a  cover  to  the  cylinder  and  a  I 
greasy  parking. 

He  next  sought  for  a  means  of  excluding  the  air  from  the  cyl-  j 
inder  above  the  piston,  in  order  that  the  heat  of  the  cylinder 
might  be  maintained.     For  this  purpose  he  admitted  a  body  of  j 
steam  above  the  piston,  merely  to  occupy  the  space  at  first,  but  i 
afterward  he  substituted  pressure  of  steam  for  the  pressure  of 
the  atmosphere:  and  findiog  that  he  could  obtain  a  pressure 
greater  than  that  due  to  the  atmosphere  when  the  space  below  , 
was  nearly  a  vacuum,  he  constructed  that  form  of  engine,  the 
double-acting     In  doing  this  he  adopted  the  stuffin^ox,  the 
invention  of  Sir  Samuel  Morland. 

Watt  made  double-acting  engines  in  17S2,  and  soon  after  that  ' 
date  put  up  two  of  them,  of  50  horse-power  each,  at  the  Albion  ; 
Flour  Mills,  Blackfriar's,  London.     They  jointly  drove  20  pair 

of  niiU-stoues  with  the  | 
Fig.  5661. 


necessary  hoisting  ap. 
paratus,  flour-dress- 
ing machinery,  etc. 
The  cyUnder  was  34 
inches  diameter  :  pis- 
ton, 8  feet  stroke.  The 
connecting-rod  oper- 
ated the  main  shaft 
by  means  of  a  planet- 


wheel, — U*atfs  sub- 
stitute for  the  crank, 
—  which  he  had  pro- 
posed to  apply  for 
this  purpose,  but 
was  prevented  by  an 
interloper,  who  stole 


James  Wattes  Double-Acting  Steam-En-   his  idea  and  patent- 
gine  [from  original  sources).  ed  it     See  Fig   1692, 

page  722.  Vol.  I. 

The  following  is  from  the  inscription  on  the  original  draw- 
ing:— 

"  Fig.  12th  [it  L?  one  of  a  number  of  figures  on  a  broad  sheet] 
Represents  the  New  Improved  Engine  the  Piston  of  which  is 
pressed  forcibly  both  Upwards  and  Downwards  by  the  Powers 
of  Steam. 

A.  The  Piston. 

B.  The  cylinder  or  Steam  Vessel. 
C  A  Pipe  which  brings  Steam  from  the  Boiler  to  a  lower 

Regulator  box  or  \ozle. 

D.  The  place  of  a  Regulating  Valve,  which  admits  Steam  into 
the  upper  end  of  the  Steam  Vessel. 

E.  The  place  of  the  Regulator  which  admits  Steam  below  the 
Piston. 

F.  The  place  of  a  Regulator  which  lets  Steam  go  out  from 
below  the  Piston  into  the  Condenser. 

N.  Place  of  a  Regulator  which  discharges  the  Steam  from    1731 
above  the  Piston. 

G  G.  The  Eduction  or  Condenser  Pipe. 

H.  The  Injection  Pipe. 

/.  The  Hot-water  Pipe. 

K.  The  Air  Pump 

X..  A  Valve  at  the  Eduction  Pipe  foot. 

M.  A  passage  from  the  Air  Pump  to  the  Hot-water  Pump. 

O  O.  A  Toothed  Rack  which  connects  the  Piston  Rod  and 
the  Workins  Beam. 

P.  The  Piston  Rod 


Q  Q.  A  Toothed  Sector  or  Arch  which  also  serves  to  assist 
the  Piston  in  its  descent. 

Q  R.  The  Working  Beam. 

5"  ^.  The  Pump  Rod  which  is  made  double  when  the  Rota- 
tive Machinery  is  us^d. 

T.  The  Connecting  Rod  of  the  Rotative  Machinery. 

V.  The  Wheel  fixed  upon  an  Axis. 

W.  The  Wheel  fixed  to  the  Connecting  Rod. 

V  V.  The  Fly. 

X  X.  The  Fly  of  the  Reciprocating  Rotative  Motion. 

Y.  The  Pinion  by  means  of  which  it  acts  is  acted  upon  by  the 
Working  Beam. 
g.  The  pipe  wliich  brings  Steam  from  the  Boiler. 

1.  The  steam  case  which  surrounds  the  cylinders. 

2.  The  platform  on  which  the  cylinder  stands. 

3.  Beams  which  support  it. 
4    Wall  of  the  Condenser  Cistern. 

5.  Back  wall  of  the  Engine  house- 

6.  The  Lever  wall. 

7.  Doors  and  Windows." 
It  will  be  perceived  that   the  fly-wheel  is  connected  to  the 

working-beam  by  a  "  sun  and  planet  "  motion.  This  was 
adopted  as  a  substitute  for  connecting-rod  and  crank  ;  a  motion 
which  was  well  known  to  Watt,  and  which  he  had  designed 
using,  but  which  was  surreptitiously  patented  by  another  party, 
with  the  result  of  depriving  the  Eoulton  and  Watt  engines  of 
its  use.  It  was  used  on  the  "Charlotte  Dundas  "  steamboat, 
built  by  Symington.  This,  by  various  modifications,  made  the 
Cornish  engine  .^substantially  as  we  know  it,  but  the  actual  im- 
provements in  detail  of  construction  and  e.\cellenre  of  workman- 
ship have  been  vast.  Watt  never  saw  a  good  power-lathe  or  a 
planing-machine  of  any  kind. 

Watt  next  proposed,  in  certain  cases  where  cold  water  was 
scarce,  to  abandon  the  condenser  and  allow  the  steam  to  ex- 
haust into  the  atmosphere,  thus  reviving  Leupold's  idea  of  1720. 
This  is  one  feature  of  the  ordinary  high-pressure  engine,  but 
Watt  was  always  afraid  of  high-pre5sure,  and  though  he  in- 
cluded a  steam -caniage  in  one  of  his  patents,  it  was  not  a  suc- 
cess until  Trevethick  and  Vivian  built  their  steam -carriage,  in 
1S02.    See  Steam-carriage. 

Thirteen  jears  after  Watt's  first  pat*nt,  that  is,  in 
17S2,  he  obtained  another  patent,  in  which  he  describes 
and  claims  the  working  of  steam  expansively  ;  that  is 
cutting  off  the  supply  of  steam  frcm  the  boiler  to  the 
cylinder  after  the  lat(er  has  been  partly  filled,  and  allow- 
ing the  steam  to  expand  during  the  remainder  of  the 
stroke      See  Cut-off. 

The  conversion  of  a  reciprocating  info  a  rotary  motion 
was  long  a  pumle  to  n.echanicians. 

Papin  tried  to  avoid  the  problem,  suggesting  the  dii^t 
action  of  the  steam  on  a  kir.d  of  wheel.    A  rotary  engine. 
Watt  repeated    this  70  years  afterward,  and  inclvuled  it 
in  his  first  patent,  but  neither  he  nor  Papin  atcompli.'-hed  any- 
thing in  that  line. 

Papin  suggested  another  plan,  which  was  adopted  a  century 
afterward,  but  was  abandoned  more  than  half  a  century  since. 
It  consisted  of  a  pair  of  pistons  acting  allematelv  on  a  wheel 
or  axle,  each  pulling  it  round,  whiie  the  other  was  being  drawn 
back  to  its  starting-place  by  a  weight  disconrected  with  the  r^ 
volving  parts.  The  alternate  rfciprtxating  motion  was  used 
upon  a  number  of  carriages  and  boats  before  the  crank  was  gen- 
erally adopted. 

Hulls,  in  1737,  used  an  airargement  of  cords  and  pulleys 
involving  the  use  of  a  ratchet.  This  was  repeated  by  Si  mir  cton 
in  176" 


_The  Ne^comen  engine,  which  was  doing  the  heavy  work  from 
1705  to  1770,  or  thereabouts,  had  no  rotary  motions,  tut  em- 
ployed a  walkicg-bt-fim,  with  aics  upon  the  ends,  from  which 
the  piston  and  pun.p-rod  were  respectively  sufperded  by  flexi- 
ble connections.     No  parallel  n  otion  as  yet.  ai:d  no  rotation. 

Watt  applied  the  crank.  Such  men  are  not  impostors;  and 
this  meek,  earnest  n;an  says  :  — 

"  The  true  inventor  of  the  crank  rotative  motion  was  the 
man,  whose  name  unfortunately  has  not  bpeu  preserved,  who 
first  invented  the  common  foot-lathe.  The  applying  to  the 
steam-engine  was  n^erely  taking  a  knife  to  cut  cheese  w  hich  had 
been  used  to  cut  bread."  The  dtvice  designed  to  be  applied  by 
Watt  was  pirated  by  a  man  who  ovcrlcoked  a  sketch  of  the  ma- 
chine, and,  rushing  to  London,  patented  it.  It  would  be  a  pity 
to  embalm  the  name  of  a  scoundrel  by  recording  it. 

The  use  of  a  crank  to  change  a  rotary  to  a  rrciprocating  mo- 
tion, the  inverse  of  the  Watt  propo.'ition,  was  not  new  at  the 
date.  A  4-throw  crank  was  employed  on  each  end  of  the  wal- 
lower  or  lantern-wheel  which  was  driven  by  the  water-wheel 
under  the  north  end  of  London  Bridge,  as  described  bv  Beighton, 
1731  The  water-wheel  was  first  placed  there  by  MoriceinI582, 
I  but  the  mode  of  driving  the  pump-piston  from  the  rotary-shaft 
■  is  not  known  to  the  writer. 

To  make  the  rotary  motion  continuous,  passing  the  dead 
points  was  the  next  problem,  and  various  suggestions  seem  to 
have  been  entertained-  The  crank,  receiving  an  impulse  in  one 
direction,  might  then  be  abandoned  to  the  momentum  of  a 
counter- weight  which  was  raised  the  previous  stroke  This 
weight  might  be  placed  on  a  wheel,  and  constitute  a  fly-wheel. 
Better  still,  a  positive  motion  might  be  given  to  the  crank  in  each 
direction.    For  this  purpose,  Watt  arranged  2  or  3  engines  acting 
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i  many  different  cranks  on  the  same  shaft,  and  arranged  at  i      He  also  devised  the  mode,  since  adopted,  of  removing  the 
180°  or  12U°  apart,  as  thecase  would     water,  which,  he  says,  might  be  run  off  by  a  descending  pipe  if 
be.     For  this  he  eventually  substi-  '  an  off-let  could  be  got  at  a  depth  of  30  or  35  feet* 
tuted    the    double -acting    engine,         Uoultou,  the  partner  ol  Watt,  who,  by  business  tact  and  ster- 
ling sense,  smoothed  the  asperities  of 
the   road  for    his   studious  and  pre- 
viously desponding  friend,  was  proud 
of  his  vocation,  and  is  described  by 
Boswell  as  "  an  iron  chit/tain,  icith 
700  work-people ,  and  the  J  at  her  of  his 
tribe.'^   The  worksofBoultou —after- 
ward Boulton  and  Watt  — were  estab- 
lished in  Birniinghiim,  1764.     ^team- 
engiues  were  made  there  in  177't 

The  first  trial  of  the''  Watt  engine  " 
took  place  in  Cornwall  under  the  in- 
ventor's supervision.  The  sea  had 
broken  into  a  copper-mine  in  that 
county,  and  the  owners  were  unable 
to  cope  with  the  waters.  lioulton, 
vith  his  accustomed  enterprise,  an- 
nounced that  he  had  an  engine  which 
would  retrieve  the  disaster.  To  back 
his  own  statements,  he  offered  to  sup- 
ply the  engine  for  a  royalty  of  one 
third  of  the  proved  saviug  of  coal  as 
compared  with  the  Newcomen  engine. 
The  offer  was  accepted.  Watt  toiled 
and  ran  the  engine,  making  a  regis- 
ter to  mark  the  number  of  strokes,  so 
that  the  duty  performed  might  be 
positively  ascertained.  The  saving  of 
coal,  for  a  given  number  of  hogsheads 
niised,  was  found  to  be  75  per  cent 
over  the  Chacewater  engine  on  the 
Kcwcomeu  principle,  which  amounted 
to  £  7.200  per  annum.  The  economy 
and  effectiveness  of  the  Watt  engine 
were  then  fully  admitted,  and  orders 
for  the  "fire-engine,"  as  Watt  called 
it.  flowed  into  Soho 

Pirates  commenced  work  immediate- 
ly, and  law  expenses  gobbled  up  the 
money   of  thei-e  ULcn,  of  ■whom  the 
world  was  not  worthy.   The  separate 
condenser,  which  gave  especial  char- 
acter to   the  "  Watt  condeiising-en- 
gine,"  was  a  boon    to    the  Cornish 
miners,  and  as  such  they  appropri- 
ated it.    The  studious  and  conscien- 
tious Watt  hated  a  lawsuit,  with  its 
lies  and  vexations,  and  retired  on  a 
moderate  competence  due  to  the  ex- 
tension of  his  patents  to  the  }  ear  1800. 
The  Spanish  cinnabar-mine  of  Almaden  is  one  of  the  last 
places  where  one  would  expect  to  find  one  of  Boulton  and  Watt's 
original  engines,  but  it  appears  that  one  was  erected  there  in 
1799,  and  has  been  at  work  ever  since 

Fig.  51363  illustrates  the  pai'allel  motion  invented  by  Oliver 
Evans.  The  worldng-beam,  also  known  as  the  erasshopper~ 
btaw,  connected  at  one  end  to  the  piston-rod,  wa,* pivoted  at  the 
other  in  a  rocking  frame  ;  it  was  connected  near  its  mid-length 
with  two  standards  secured  to  the  cylinder  head  by  two  rods 
which  wore  pivoted  to  these  standards  and  to  the  beam  ;  the 
effect  being  that  while  the  rocking-frame,  the  crank  connecting- 
rod  attached  to  the  piston  near 

its  center,  the  two  rods  above  Fig.  5664. 

named,  and  the  working-beam 
itself,  vibrated  freely  as  the 
crank  revolved,  the  vertical 
movement  of  the  piston-rod  was 
not  interfered  with. 

Cartwright's  steam-engine, 
1797.  had  a  long  piston-rod,  on 
which  were  two  pistons  working 
in  two  cylinders  of  varying  size. 
It  is  said  to  have  been  the  first 
engine  in  which  a  metallic  pis- 
ton was  used.  Steam  is  admit- 
ted by  the  pipe  to  the  upper  end 
of  the  upper  cylinder,  depress- 
ing both  pistonB  ;  as  the  piston 
reaches  its  lowest  position,  the 
valve  in  the  piston  is  lifted  and 
allows  the  steam  to  escape  to 
the  condenser,  which  is  an  an- 
nular cylinder  with  water  inside 
iiid  outside.  The  contact  of  the 
t  ross-bar  closes  the  steam- 
valve.  The  force  of  the  fly- 
wheel raises  the  pistons,  and  as 
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which  served  the  purpose  of  two,  acting  alternately,  within  the 
compass  of  a  single  cylinder  and  piston. 

For  the  purpo.se  of  communicating  a  vertical  motion  to  the 
pump-rods  aud  plug-rod  from  an  enginebeaui  which  oscillated 
on  a  horizontal  axis  and  described  arcs,  Watt  contrived  the 
Farvllel  Motion  (which  see). 

Watt's  governor  was  adopted  from  an  ancient  device  in  wind- 
mills. A  pair  of  balls  are  suspended  by  jointed  rods  from  acoUitr 
on  a  rotating  axis.  According  to  the  speed  of  tbe  latter  such  i.^^ 
the  lateral  extension  of  the  balls,  that  their  divergence  under 
the  centrifugal  effect  of  the  rotation  is  made  to  operate  through 
certaiti  devices  upon  the  throttle-valve,  by  which  steam  passes 
from  the  boiler  to  the  cylinder.     See  Governoh. 


CartwrigkVs  Engine. 


Oliver  Evans^  Steam-Engine 


the  upper  one  rises  it  closes  the  valve  in  the  piston  and  opens 
the  steajii-valve  i[i  the  cylinder-head.  Another  stroke  is  then 
made.  The  descent  of  the  lower  piston  forces  the  water  and  air 
into  the  pipe  leading  to  the  reservoir  on  the  left,  a  foot-valve 
preventing  it  from  running  back  toward  the  condenser.     The 
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boiler  is  fed  from  the  reserroir,  and  superfluous  water  and  ur 
escape  therefrom. 

Hornblower's  steam-engine  was  an  expansive  engine,  having 
two  cylinders.  His  patent*  were  1781,  98,1805.  The  steam  was 
worked  expansively  in  a  second  and  larger  cylinder,  after  a  pre- 
vious use  iu  a  primary  cyhnder. 

Woolf  very  much  improved  this  idea  about  1304.  See  Double 
ExGixe;  OoMPooD  Engine;  Duplex  Engise. 

The  osciliatiug-cylinder  engiue  was  patented  in  England  in 
1813,  by  Witty. 

Fig.  5665. 


For  notices  of  portable  and  traveling  engines,  see  Portable 
Engine  ;  LocoMOTlvfi. 

Iq  the  Corliss  engine  (Fig.  5666)^  the  steam- valves, 
which  are  of  peculiar  fonn,  their  acting  portions 
forming  a  segment  of  a  cylinder,  are  oscillated  by 
connection  with  a  wrist-plat*  journaled  on  a  shaft  at 
the  side  of  the  cylinder,  and  vibrated  by  a  lever  and 
connecting-rods,  operated  by  the  movement  of  the 
fly-wheel  eccentric.  They  are  so  arranged  as  to  cut 
off  at  any  reij^uired  part  of  the  stroke  by  rods,  whicii 
cause  the  connection  between  the  wrist-plate  and 
the  valve-stems  to  be  completed  and  released  when 
the  rods  are  brouglit  into  action  by  or  freed  from  the 
action  of  the  governor,  which  merely  performs  the 


function  of  connecting  and  disconnecting  the  levers 
which  work  the  valves,  without  being  called  on  to 
exert  any  force  in  opening  and  closing  them.  The 
exhaust-valves  have  also  circular  acting  faces,  and 
are  similarly  actuated  by  connection  with  the  wrist- 
plate  before  referred  to,  this  connection,  however, 
being  permanent.  The  area  of  the  exhaust-ports  is 
about  four  times  that  of  the  steam-ports,  to  obviate 
any  risk  of  back  pressure,  and  the  eduction-pipe  is 
made  proportionately  large.  The  induction-valves 
are  at  the  top  and  the  eduction-valves  at  the  bottom 
of  the  cylinder,  which  is  thereby  kept  free  from 
water  of  condensation,  and  are  in  immediate  prox- 
imity to  the  bore  of  the  cylinder,  having  no  long 
passages  to  be  filled  with  live  steam. 

Fig.  5667  illustrates  the  Eickemeyer  steam-engine.  .4  is  a  per- 
spective :  B,  sections  in  parallel  planes  through  the  steam-cylin- 
lier  a  and  crank-wheel  6  :  C.  transverse  section  of  the  cylinder  ; 
and  D,  sectional  plan,  showing  the  connection  of  the  piston-rod 
c  and  crank-wheel. 

The  piston  d  is  hollowed  at  the  ends,  and  its  sides  have 
grooved  passages  e^" which  communicate  with  the  cavities,  and, 
alternately,  with  the  steam  induction  and  eduction  passages^  A. 

A  compound  lug  i  on  the  piston-rod,  secured  by  set-screws, 
receives  a  wrist-pin  k-  having  a  ball  on  the  end ,  which  enters  the 
lug  and  forms  the  axis  of  an  eccentric  roller  m  entering  a  groove 
in  the  side  of  the  crank-wheel  and  causing  it  to  rotate  at  each 
reciprocation  of  the  piston. 

Root's  double-reciprocating  engine  has  a  square 
piston,  which  reciprocates  in  one  direction  while  a 
piston  inside  the  former  reciprocates  in  a  direction  at 
right  angles  thereto. 

The  inner  piston  is  connected  to  the  wrist,  and  communicates 
both  its  motions  thereto,  —  its  own  vertical  motion  in  the  outer 
piston,  and  its  horizontal  motion  icith  the  outer  pL«ton.  The 
resultant  is  a  rotarv  motion  of  the  crank  without  dead-centers. 
See  Fig.  1710,  page' 728 

A  steam-engine  driven  by  the  heat  of  the  sun  has  been  made 
at  Tours.  France,  by  Professor  Mouchot  A  silver-plated  con- 
cave reflector  abou  t  five  feet  in  diameter  collects  and  throws  the 
heat  in  the  solar  rays  upon  a  copper  boiler  which,  in  from 
fifteen  to  forty  minutes,  gets  so  hot  that  the  heat  must  be  mod- 
erated to  prevent  it  from  bursting  by  the  conversion  of  all  the 
water  into  steam.     The  reflector  turns  with  the  sun  by  clock- 


Fig  5666. 


Harris-  r.,rli>L<i  Fns'te. 
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wortt.     It  is  doubtful  whether  the  machine  can  be  made  of 

any  practical  value  at  Tours,  in  lati- 
tude 47"  North  ;  but  io  countries  like 
Ciilifurnia    and    Nevada,    where    the 
sail  shines  with  uniu- 
Fij^.  5tjtJ7.         terruptod  splendor  for 
eight    months   iu   the 
year,    and  where  coal 
is  dear,  it  may  prove 
valuable 


Fig.  5668. 


Eicke7tifyer's  Steam-Enghifi. 

The  dollar  steam-engine  is  a  working  toy.  It  is  a  reciprocat- 
ing steam-engine,  with  cylinder,  piston,  fly-wheel,  boiler,  and 
patent  safety-valve,  taking 
steam  at  both  ends  of  the 
cylinder,  with  half-inch 
stroke.  All  complete  it 
weighs  le.^s  than  4  ounces. 
Th&ent;inesof  the  "Lord 
Clyde"  Rritish  iron-clad 
have  cylinders  116  inches 
in  diameter,  4  feet  stroke. 

The  Haiirlem  Mere  en- 
gines have  annular  outer 
cylinders  of  112  inches  di- 
ameter. 15  feet  stroke. 
There  are  three  of  them : 
the  Leeghwater  works  11 
pumps  of  63  inches  diam- 
eter, 10  feet  stroke;  the 
Cruquius  and  Lynden  re- 
spectively work  8  pumps 
of  73  inches  diameter,  10 
feet  stroke.  See  pages  115, 
116,  739,  740,  1830, 1831 

The  Chicago  Water-worka 
engine  has  a  pair  of  cylin- 
ders 44  inches  diameter,  8 
feet  stroke.  , 

The  Brooklyn 
pumping -eneine  is 
85  inches  -diameter, 
lo  feet  stroke. 

The  Pitt-ihurgh  en- 
gine has  a  pair  of  cyl- 
inders 64  inches  di- 
ameter,14  feet  stroke. 
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The  Lehigh  zinc-works,  llOJ  inches  diameter,  10  feet  stroke. 

The  Providence  Sound  steamers'  cylinders,  110  inches  diam- 
eter, 12  feet  stroke. 

The  Itaxter  steam-engine,  described  and  pictured  on  page 
177U,  has  the  following  sizes  and  prices  :  — 

Uorse-power.  Revolutions  to  the  minute.  Price. 

2 300 S400 

4 266 600 

6 240 800 

8 200 1,000 

10 170 1 ,200 

The  Maxim  steam-engine  is  also  vertical,  the  engine  being 
above  the  boiler,  and  not  sunk  within  it,  as  in  the  Baxter 
engine. 

Small  steimi-eugines  are  coming  much  into  favor  to  relieve 
hand  ami  hoi'&e  work  in  establishments  where  but  a  moderate 
amount  of  power  is  required.  Many  of  these  are  attached  to 
their  boilers,  the  bed-plate  being  conmion  to  both.  The  upright 
form  of  boiler  and  engine  has  the  preference,  partly  for  compact- 
ness, and  partly  on  account  of  the  evenness  of  wear.  The  mte 
is  usually  quite  rapid.  The  Washburn  engine,  used  some  years 
since  at  the  Massachusetts  State  Fair  at  \Vorcester,  was  not 
larger  than  an  ordinary  ice-cream  freezer,  and  its  proportions 
and  work  are  reported  as  follows  in  a  'Worcester  paper :  "  It  has 
two  cylinders,  3  7-lOth  inches  bore  by  1  85-lOUth  inches  stroke ; 
runs  about  370  revolutions  per  minute,  and  drove  all  the  ma- 
cliiucry  in  the  hall.  The  machinery  is  as  follows  :  one  loom, 
one  carding-machine,  one  20-shuttle  tape-loom,  one  cloth-loom, 
one  spinner,  twenty  spindles,  envelope-machine,  six  fine  wire 
blocks,  three  hoop-skirt  covering  machines,  one  8-foot  planer, 
one  l6-inch  engine-lathe,  one  15-inch  engine-lathe,  one  card 
and  two  small  printing  presses." 

One.  or  two  very  small  engines  are  described  under  Model, 
page  1457. 

Tlie  several  forms  of  engines  are  considered  under  the  specific 
heads.  The  Cornish,  pages  626  and  1828;  the  IlaJirlem  Mere 
engines,  pages  1830,  1831 ;  Portable,  pages  1769,  1770  ;  Wor- 
thington  Duplex,  Plate  XV.,  opposite  page  763;  etc. 

See  under  the  following  heads :  — 

Steani-En^iiies  (  Varieties). 

.^olipile.  Ijow-pressure  steam-engine. 

Aero  steam-engine.  Man-engine. 

Agricultural  steam-engine.  Marine  steam-engine. 

Annular-cylinder  steam-en-  Mining-locomotive 

gine.  Nigger  steam-engine. 

Assistant  steam-engine.  Non-condncting  steam-engine. 

AtiiKt-jpheric  steam-engine.  Oscillating-cy Under  steam-en- 
Auxiliary  steam-engine.  gine. 

Ballast-engine.  Oscillating  -  piston    steiim  -  en- 
Beam  steam-engine.  gine. 

Bisulphide-of-carbon  engine.  Overhead  steam-engine. 

Bogie-engine  Pendulous-cylinder  steam-en- 
Breast-wheel  steam-engine.  gine. 

Compound  steam-engine.  Pilot  steam-engine. 

Concentric  steam-engine.  Pony  steam-engine. 

Condensing  steam-engine.  Portable  steam-engine. 

Corliss  steam-engine.  Propeller  steam-engine. 

Cornish  steam-engine.  Pumping  steam-engine. 

Cut-off.  Quadrant  steam-engine. 

Direct-action  steam-engine.  Keaction  steam-engine. 

Disk  steam-engine.  Reciprocating  steam-engine. 

Doctor  steam-engine.  Revolving  cylinder    steam-en- 
Donkey  steam-engine.  gine. 

Double  steam-engine  Road-locomotive. 

Double-acting  steam-engine.  Rotary  steam-engine. 

Double  cylinder  steam-engine.  Screw-propeller  steam-engine. 

Double-expansion  steani-en-  Sector-cylinder  steam-engine. 

gine.  Side-beam  steam-engine. 

Double  piston-rod  steam-en-  Single-acting  steam-engine. 

gine.  Sliding-cover  steam-engine. 

Draft-engine  Spiral-vane  steam-engine. 

Draining-engine.  Square-piston  steam-engine 

Dummy-engine.  Stationary  steam-engine. 

Duplex  engine.  Steam-carriage. 

Duty.  Steam  and  smoke  engine. 

Eolipile.  Steam-engine. 

Fan  steam-engine.  Steeple  steam-engine. 

Feeding-engine.  Table  steam-engine. 

"  Gorgon"  steam-engine.  Tank-engine. 

High-pressure  steam-engine.  Traction-engine. 

Hoisting-engine.  Treble-cylinder  steam-engine. 

Hot-water  engine.  Triple-cylinder  engine. 

Horizontal  engine.  Trunk  steam-engine. 

Inclined-cylinder  engine.  Twin  steam-engine. 

Inverted  engine.  Vertical  steam-engine. 

Inverted  double-cylinder  Vibrating  steam-engine. 

steam-engine.  Vibrating-piston  steam-engine. 

Lever  steam-engine.  Volcanic  steam  engine. 

Locomotive  steam-engine.  Woolf  "s  steam-engine. 

For  parts  of  steam-engines,  see  under  the  following  heads :  — 
Stfayn- Engines  (  Paris  and  Appliances). 
Back-balance.  Balance-bob. 

Back-link.  Balanced  valve. 
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Banking-up. 

Beam. 

Beam -center. 

Bedding 

Belly-brace. 

Bisulphide-of-carbon  engine. 

Blast-pipe. 

Blower 

Blow-off  pipe. 

Blow-through  valve. 

Blow-valve. 

Bob. 

Boiler. 

Boiler- feeder. 

Boiler-float. 

Boiler-prover. 

Boiler-stay, 

Boiler-tube. 

Bridge. 

Brine-pump- 

Brine- valve, 

Bucket-valve 

Cataract. 

Check- valve. 

Cinder-frame. 

Circulating-pump. 

Cistern. 

Clack-box. 

Cleading. 

Clinker-bar. 

Clothing. 

Cold-water  pump. 

Condenser. 

Condenser-gaga 

Conden.^ing-engiue. 

Contra-vapeur. 

Counter. 

Cover, 

Crank-axle. 

Cross-head. 

Cross-head  block. 

Cross-tail 

Cut-ofl 

Cut-off  valve-gear. 

Cylinder. 

Damper, 

Dash-pot. 

Deading. 

Delivery-valve, 

Detector.     Low- water 

Diagonal  framing  and  stays. 

Distribution. 

Dome. 

Drain  ing-engine. 

Drip- pipe. 

Driver. 

Drop-flue. 

Drj-pipe. 

DuDib-plate. 

Eccentric. 

Eduction -passage. 

IJjec  tor-condenser. 

Entablature. 

Equilibrium- valve. 

Escape. 

Exhaust-pipe. 

Exbaust-port. 

Exhaust-regulator. 

Exhaust-valve. 

Expansion-gear. 

Expansion- valve. 

Feeder.     Boiler 

Feed-head. 

Feed-pipe. 

Feed-pump. 

Feed-water  apparatus. 

Feed-water  pump. 

Ferrule. 

Fire-bar. 

Fire-box. 

Fire-bucket. 

Fire-guard. 

Fire-regulator. 

Fire-surface. 

Fire- tube. 

Float. 

Flue 

Flue-brush. 

Flue-cleaner. 

Flue -surface. 

Foam- col  lector. 

Fork-head. 

Foot-plate. 

Foot-valve. 

Fusible  plug. 

Gab- hook. 


Gab-lifter. 

Gage-cock. 

Gage-glass. 

Gallows-frame. 

Gasket. 

Generator.     Steam 

Giffard  injector. 

Gland. 

Globe-valve, 

Governor. 

Governor  cut-off. 

Gove  rnor- val  ve . 

Grate-surface. 

Grease-cock. 

Grease-cup. 

Guide-blocks. 

Guides. 

Hand -gear. 

Hand-pump. 

Hanging- bridge. 

Heating  surface. 

High-pressure  alarm. 

Holding-down  bolt. 

Hot-water  pump. 

Hot-welL 

Hydraulic  governor. 

IncrustatioQ    in    boilers. 

moving 
Indicator, 
Induction-pipe. 
Induction-valve. 
Injectiou-cock. 
Injection -condenser. 
Injectiou-pipe. 
Injection -valve. 
Injector. 
Inside  cylinder. 
Instantaneous  generator. 
Intermediate  shaft. 
Jacket 
Junk-ring. 
Kingston's  valve. 
Lag. 

Lagging. 
Lap. 
Lead. 
Lifter. 

Lifting- gear. 
Lifting-rod. 
Link  motion. 
Lock-up  safety-valve. 
Locomotive  valve-gear. 
Low-water  alarm. 
Low-water  detector. 
Low-water  indicator. 
Lubricator. 
Main  center. 
Slain  links. 
5Ian-hola 
Manometer. 
Marine  governor. 
Metallic  packing. 
51  id -feather. 
Mud-collector. 
Mud -hole. 
Mud- plug. 
Mud-valv& 
Nozzle. 
\ozzle-pIate. 
Packing. 
Packing-bos. 
Packing-ring. 
Parallel  bar. 
Parallel  motion. 
Pet  cock. 
Pinching-pin. 
Piston. 

Piston  packing. 
Piston  rod. 
Piston-rod  packing. 
Pitman. 
Pitman-box. 
Pitman-coupling, 
Pitman-head. 
Plug  rod. 
Pressure -gage. 
Priming-valve. 
Prop  stay. 
Radius-bar. 
Kadi  US-rod. 
Recordi  ng  -  gage 
Refrigerator. 
Regulator. 
Relief- valve. 
Reverse  valve. 
Rising-rod. 


Rocking-shafl. 

Rose. 

Safety -plug. 

Safety-tube. 

Safety-valve. 

Safety-valve  lever. 

Salinometer. 

Scale-borer. 

Sectional  steam-boiler. 

Sediment  collector. 

Shunt. 

Side-lever. 

Side-rods. 

Skimmer. 

Slide-case. 

Sludge -hole. 

Sluice. 

Smoke-box. 

Smoke-pipe. 

Sole -plate. 
'  Spark-arrester. 

Spring-balance. 
!  Spring-hook. 

Spring-pins. 
!  Spring-valve. 
1  Starting-valve. 
Re-  i  Stay. 

Stay-bolt. 

Stay-rod, 

Stay -wedge. 

Steam. 

Steam.     Applications  of 

Steam -blower. 

Steamboat. 

Steam-boiler. 

Steam-boiler  alarm. 

Steam-boiler  furnace. 

Steam-brake. 

Steam-car. 

S  team  -  carriage . 

Steam-chest. 

Steam -cock. 

Steam- coil. 

Steafn -crane. 

Steam-cylinder. 

Steam-engine.    (Parts  of) 

Steam-engine.    (Varieties. ) 

Steam-engine  indicator. 

Steamer. 

Steam  fire  engine. 

Steam-fountain. 

Steam- furnace. 

Steam -gage. 

Steam-generator. 

Steam -governor. 

Steam -gun. 

Steam-hammer. 

Steam  heating-apparatus. 

Steam -hoist. 

Steam-indicator. 

Steam-jacket 

Steam -jet. 

Steam-jet  pump. 

Steam- navigation. 

Steam  pile-driver. 

Steam-pipe  covering. 

Steam-plow. 

Steam-port. 


Steam-power  meter. 

Steam- pressure  gage. 

Steam-pump, 

Steam  regulation-valve. 

Steam  riveting-machine. 

Steam -room. 

Steam -sled. 

Steam  steering-apparatixs. 

Steam-tank. 

Steam-trap, 

Steam-valve. 

Steam- vessel. 

Steam  water-elevator. 

Steam-whistle. 

Steam-winch. 

Stop-motion. 

Strap, 

Stuffing-box. 

Surface-condenser 

Tail-valve. 

Take  up. 

Tank. 

Tappet. 

Tappet-motion. 

Test-cock. 

Throttle-valve. 

Trailing  spring. 

Trailing-wheeL 

Travel. 

Trunk, 

Trunnion. 

Tube, 

Tube-brush. 

Tube-cleaner. 

Tube-cutter. 

Tube-door. 

Tube-expander. 

Tube-fastener. 

Tube-ferrule. 

Tube-flue 

Tube-plate. 

Tube-plate  stay. 

Tube-plug. 

Tube-sealer. 

Tube-sheet. 

Tube-stopper, 

Tubular  boiler. 

Tubulous  boiler. 

Unit. 

Uptake. 

Vacuum-pump.' 

Vacuum-valve. 

Valve. 

A'^alve-gear. 

Valve-motion. 

Variable  cut-off. 

V-bob, 

Waste-steam  pipe. 

Waste- water. 

Water-bridge. 

Water- gage. 

Water-heater. 

Water-indicator. 

Water-injector. 

Water-leg. 

Weigh-shaft. 

Whistle. 

Working-beam. 


Steam-en'gine  In'di-ca'tor.  A  contrivance 
to  make  a  record  of  the  pressure  of  steam  at  all 
points  of  the  motion  of  the  piston.  See  also  Steam- 
gage  ;  PREssuRE-GAaE  ;  Indicator,  etc. 

In  the  indicator  (Fig.  5669),  a  pencil  or  tracer  is  fixed  centrally 
in  the  middle  one  of  three  connected  levers  forming  the  par- 
allel motion  The  two  end  members  of  the  series  are  jointed  to 
two  opposite  arms  b  near  the  top  of  the  indicator-cylinder  c. 
The  cylinder  is  attached  to  a  convenient  part  of  the  boiler,  and 
steam  admitted  to  the  piston,  whose  rod  is  connected  to  the 
lever  d,  causing  a  vertical  upward  movement  of  the  tracer, 
which  is  opposed  by  a  weight  suspended  from  the  hook  e.  As 
the  cylinder /'is  rotated  by  appropriate  mechanism,  the  pencil 
traces  a  continuous  line  upon  a  sheet  of  paper  secured  thereon, 
varying  in  hight  according  to  the  steam-pressure.  The  use  of 
the  parallel  motion  is  to  prevent  the  wabbling  of  the  stem  of 
the  piston-rod,  preserving  it  directly  in  line  during  its  vertical 
excursions. 

Steam'er.     1.  A  steam-vessel.    See  Steamboat. 

2.  A  steam  fire-engine.     See  Fire-engine. 

3.  {Domestic.)  A  culinary  vessel  with  a  perforated 
bottom,  placed  upon  a  cook-pot  and  having  a  lid  to 
keep  in  the  steam. 

In  Fig.  5670,  the  steam  passes  up  through  a  central  channel 
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•composed  of  frusto-conical  sections  of  pipe,  one  of  which  is  at- 
tached to  each  Rteam- 


Fig.  5G()9. 


The  lower  sumller 
end  of  each  section 
enters  the  top  of  the 
OUL-  below, and  thv  drip 
which  flows  from  the 
close  bottoms  of  the 
steumers  into  the  pipe 
is  carried  off  without 
contaminating  any 
matters  iu  the  steamer 
beneath. 


Parallel -Mot  ion  Iniliuitor. 


S;>^  timer  far  Cooking 


A  primitive  mode  of  cooking  in  use  among  several  savage  na- 
tions is  called  "  stone-boiling,"  and  is  as  follows:  A  hole  is 
dug  in  the  earth,  dry  wood  is  placed  in  it,  and  on 
that  a  number  of  .stones.  When  the  stones  become 
red-hot  the  unconsumed  fuel  is  removed,  wet,  green 
leaves  placed  upon  the  stones,  and  upon  the  leaves 
the  food  to  be  cooked.  Moi'e  leaves  are  placed  on  the 
food,  and  a  mat  over  all.  Then  some  water  is  poured 
on  the  mat,  and  finally  earth  as  an  outside  coating  ; 
thus  the  food  is  cooked  by  a  combined  baking  and 
steaming  process.  But  a  simpler  method  of  stone- 
boiling  than  this  of  the  New-Zealanders  was  probably 
practiced  by  the  pit-dwellers  Stones  made  red-hot  in 
the  fire  were  thrown  one  after  another  into  a  vessel  of  water 

containing  the  fond 
Fig  6iiTl.  to  be  cooked      This 

is  the  plan  adopted 
by    certain    North-  I 
American    Indians.  ! 
and  traces  of  it  still  , 
survive  on  the  Con- 
tinent of  Europe 

Fig.  51)71  i.s  a  tea 
and  coffee  steamer 
for  hotel  purposes, 
with  double  walls  ex- 
,  tending  nearly  to 
\\~~^  the  bottom,  placed 
in  the  boiler  so  as  to 
allow  the  water  to 
pass  all  around  them, 
while  upon  them  set 
vessels  with  perfo- 
rated bottoms  and 
containing  each  a 
strainer  in  which 
the  coffee  is  placed. 

4.  a.  All  ^^\y^- 
ratus  in  whicli 
wood  (for  in- 
stance) is  placed 
within  a  cham- 
I.ier,  in  order  to 
e.xpel  the  natn- 
ral  juices,  inject 
preservative 
compositions,  or 
merely  soften  the 
wood  so  that  it 
may  be  readily 
bent. 

h.  A  vessel  in 
which  paper 
stock  or  other  liber  is  treated  in  order  to  soften  it, 
to  facilitate  the  removal  of  siliceous  matters. 


Fig.  5672  is  an  apparatus  for  steaming  paper-stock. 

See  also  PfLP-DUiESTER. 

5.  {Milliiuj.)     An  apparatus  for  steaming  wheat 
preparatory  to  grinding. 

Fig.  5tj73  shows  Hunt's  apparatus  for  steaming  wheat.     The 
grain  Hows  from  the  hopper  a  down  through  the  passage  b, 
which  is  larger  at  the  bottom  than  at  the  top;  iu  its  progress 
downward  steam  is  adnutted  to  it  from  the  perforated  cham- 
ber c,  which  receives  steam   from  the  pipe  (/,  and   it  is  then 
dried  by  couiing  in  contact  with  the  walls  of  the  chamber  f^  sup- 
plied with  steam  by  the  pipey!     By  means  of  the  cock  g  the 
steam  may  be  shut  off  from  the  upper  chamber  if  the  grain 
does  not  require  steaming;  or  it  can  be  cut  off  entirely 
by  the  globe-valve  h.     The  water  of  condensation  is  drawu 
off  by  the  pipe  i. 

Steam  Fire-en'gine.  Mr.  Braitlnvaite's  fire- 
engiiif,  n.scd  in  Luiidoii,  was  described  in  Parting- 
ton's "  Ihitish  Cyclopedia, "published  in  1833.  It 
is  tliere  described  as  a  portable  steam-engine,  to 
move  the  pump-rod,  the  steam  being  prepared 
during  the  passage  of  the  fire-engine  to  its  desti- 
nation.     See  FlUK-ENGINE. 

Steam-foun'tain.  A  jet  or  body  of  water 
raised  liy  the  pressure  of  steam  upon  the  surface 
of  tlie  water  in  a  reservoir. 

This  is  shown  in  the  "  Spiritalia"  of  Hero,  150  B.  o._,  i& 
several  forms.  The  device  was  a  part  of  the  priestly  jug- 
glery of  the  temple  The  fire,  being  lighted  on  an  altar, 
heated  water  in  an  adjoining  chamber ;  the  steam  evolved 

Fig.  5672. 


Steamer  for  Paper  Stock. 

pressed  upon  the  surface  of  a  liquid,  oil  or  wine,  and  ejected  the 
.^anie  by  means  of  pipes  hidden  within  a  statue,  so  as  to  run  out 
of  a  flagon  in  the  hand  of  the  figure,  and  thus  pour  a  libatiou 
upon  the  altar 

The  idea  of  ilero  was  revived  by  Baptista  Porta  in  1600  ;  De 
Caus  (?),in  1620;  the  Marquis  of  Worcester  in  1633;  Savery, 
in  1698.    See  Steam-engkne. 

Fig.  5673. 


CoJ/ee  and  Tea  Steamer. 


Steam-gage.  (Sfcant.)  An  attachment  to  a 
boiler  to  indiciite  tlie  pressure  of  steam. 

abed  e,  in  Fig.  5674,  are  forms  of  mercurial 
gages ;  the  pressure  of  the  steam  rising  in  tlie 
longer  leg  of  the  tube  is  read  against  the  gradu- 
ated plate. 

Fig.  5675  represents  piston-gages.  The  cylinder 
has  a  solid  idug,  turned  and  ground,  the  pressure  of 
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Fig.  56T1. 


the  steam  elevating  the  plug  against  the  force  of  the 

spring. 

A  (Fig.  5676), 
Bourdon  gage.  The 
spring  tube  is  se- 
cured at  one  end  and 
free  at  the  other. 

B,  Lane's  gage. 
The  spring  is  held 
by  the  middle,  leav- 
ing both  ends  free 


Mercurial  Gages. 

and  pointing  upward,  so  as  to  prevent  water  from 
the  siphon  which  transmits  the  steam  pressure  col- 
lecting in  the  tube 
Fig.  5675. 

i-3 


Fig.  567' 


Piston- Gages. 


and  freezing  in  cold 
weather.  Both  ends 
of  the  tube  are  con- 
nected by  a  lever 
to  the  index,  and 
vibration  of  the  lat- 
ter is  prevented. 

C\  Crosby's  gage. 
Tlie  spring-tube  is 
arranged  in  a  man- 
ner similar  to  the 
last ;  three  con- 
nected levers  are 
employed  fortrans- 


mitting  motion  to  the  index,  and  it  i^  claimed  that 
a  stronger  and  heavier  tube  may  be  used,  obviating 
danger  of  straining  or  bursting  under  high  steam- 
pressures. 

Fig.  5676. 


Bourdon  Steam-  Gages. 

Z*,  Allen's  gage.  This  is  a  Iwx  or  diaphragm  gage, 
on  the  pnnciple  of  the  aneroid  barometer,  a  is  a  sec- 
tion through  the  box,  and  b  a  plan  of  the  diapliragm. 
See  also  Pressure-gage  ;  Indicator,  etc. 


Bourdon  Tube  Pressure -Gage. 

Fig.  5677  represents  a  steam-pressure  gage  on  the 
principle  of  the  Bourdon  barometer  (see  page  347). 

!  The  views  are  respective!}'  a  front  elevation  and  a 
horizontal  section,  the  upper  part  of  the  casing  being 

I  removed. 

A  series  of  spiral  tubes  aa  a  communicate  at  one  end  with  a 
common  opening  connected  with  the  steam-chamber, 
and  at  the  other  are  joined  by  a  T-piece.  wliich,  by  Fig.  5678. 
means  of  a  connecting-rod.  is  attached  to  a  lever 
operating  a  segment-rack  that  engages  a  pinion  on 
the  shaft  of  the  index-hand  b,  which  shows  the 
pressure  on  a  dial 

A  second  index  c  has  a  projection  on  its  under  side, 
which  is  struck  by  the  index  b  when  the  steam  press- 
ure exceeds  a  limit  to  which  it  has  been  previously 
set,  carrying  it  forward  till  the  extreme  amount  of 
pressure  has  been  reached  :  and  a  ratchet-wheel  and 
pawl  prevent  it  from  receding  from  this  point. 

A  third  and  shorter  index,  also  controlled  by  a 
ratchet  and  pawl  arrangement,  is  caused  to  advances 
step,  and  is  prevented  from  returning  each  time  that 
the  limited  amount  of  pressure  has  been  exceeded, 
so  that  the  gage  is  caused  to  register  both  the  maxi- 
mum pressure  and  the  number  of  time*  that  the  en- 
gineer has  allowed  the  pressure  to  exceed  the  proper 
amount. 

Fig.  5678  is  a  view  of  Matthews'  tube  for  pressure- 
gages.  It  is  made  without  seam,  l<y  electro-deposi- 
tion of  metal  upon  a  core  of  some  fusible  material, 
such  as  stearine  or  wax.  The  tube  has  offset*  on  one 
side,  in  the  form  of  hollow  plates  The  lower  part  is 
fused  to  the  dial-plate,  and  has  a  screw  coupling  for 
the  steam  or  carbonic-acid  gas  pipe.  The  effect  of 
elastic  pressure  in  the  tube  is  to  press  apart  the 
horizontal  portions  of  the  offj^etJ*  and  elongate  that 
side  of  the  tube,  which  becomes  bent  thereby  ;  the 
upper  end  being  attached  to  a  short  lever  or  rack, 
which  moves  the  pointer  on  the  dial. 

Shaw's  (Fig.  5679)  is  also  particularly  designed  to 
measure  the  pressure  of  elastic  ga*es  generated  by  .  _ 
explosive  substances.  The  pre.^sure  from  thecham-  fi 
her  a  is  transmitted  through  the  curved  pipe  6, 
which  is  partially  filled  with  glycerine,  and  the  per- 
forated disk  f  to  the  foot  of  the  plunger  e.  the  top  of 
which  forms  the  bottom  of  a  mercurial  reservoir ; 
the  plunger  rising  causes  a  thin  column  of  the  fluid 
to  ascend  the  tube  /",  where  it  is  retained  by  a  valve 
g  until  its  hight  can  be  conveniently  noted.  On 
partially  turning  the  cock  A,  the  pre.ssure  having 
been  removed,  the  mercury  falls  to  its  normal  hight. 

In  Fig.  5680,  steam  pressure  acting  from  within 
upon  the  curved  metallic  diaphragm  a,  causes  it,  Matthews' 
through  the  medium  of  a  series  of  interposed  levers  Pressure^ 
and  a  segment-rack,  to  turn  the  spindle  b,  carrying     Gage.  ■ 
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an  index-hand,  by  which  the  pressure  is  indicated  on  a  dial; 

the  mechanism  employed 


Fig.  5683. 


Fig.  5679. 


gives  a  "  much  larger 
amount  of  motion  to  the 
index  than  that  original- 
ly imparted  to  tlic  tirstof 
the  s^eries  of  levers  by 
ttie  expansion  of  the  di- 
jipliragui.  As  the  press- 
ure diminishes,  tlie  mo- 
tion of  the  index  is  re- 
versed by  a  spiral  spring 
snrroundiug  its  sliatt. 

In  Fig.  5ti81,  the  steam 
admitted  within  the  box 

Fig.  5680. 
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of  the  gage  expands  its  elasric  corrugated  top,  forcing  up  a  rod, 
which,  through  interposed  mechanism,  moves  the  dial  index.  As 
the  pressure  falls,  the  course  of  the  index  is  reversed  by  a  coni- 
cal spiral  spring,  which  reverses  the  movement  of  the  rod. 

In  Fig.  5682,  the  two  tubes  a  b 
Fig.  5681.  have    a   common    base,   to   which 

steam  is  admitted,  and  their  free 


Fig-  5ii82. 


Diaphragm  Pressure- Gage.  Duplicate  Tube  Pressure- Gage. 


ends  are  connected  by  a  flat,  bent  spnug.  A  link  and  rod, 
centrally  connected  to  the  spring,  actuate  the  segment-rack, 
which  gears  with  a  pinion  on  the  index-shaft  in  the  usual  man- 
ner. 

Edson's  recording  steam-gage  ( Fig.  5683)  consists  of  a  case, 
secured  by  a  lock  and  key,  and  having  several  connected  air 
and  steam  tight  drums  aa  a  of  thin  flexible  metal.  A  rod  b  on 
the  upper  one  of  these  is  attached  to  a  segment  which  directly, 
or  through  intermediate  gearing,  actuates  a  rack-bar  provided 
with  a  pawl,  which  rotates  the  cylinder  c  to  the  right,  causing 
it  to  take  up  some  of  the  paper  from  the  cylinder  (/,  on  which  a 
roll  is  wound,  as  the  gage  is  expanded  by  steam  from  the  boiler 
entering  the  apparatus  through  a  pipe  <^  in  the  bottom  com- 
partment. An  opposite  pawl  prevents  the  paper-carrying  cyl- 
inders from  turning  backward  as  the  boxes  a  a  a  rollapse  under 
a  diminished  pressure  of  steam.  By  means  of  suitable  gearing 
the  arm/,  carrying  a  pencil  or  tracing-point  at  its  lower  ex- 
tremity, is  caused  to  rise  and  fall,  impressing  a  zigzag  line  nn 
the  paper  as  the  steam  pressure  varies.  By  means  of  clock- 
work mechanism,  actuated  by  the  engine  or  otherwise,  the  mo- 
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E'lson's  Recording  Steam-Go^e. 

tion  of  the  cylinders  c  d  may  be  made  uniform  and  continuous, 
so  as  to  leave  a  permanent  record  of  the  variations  of  pressure 
for  12,  24,  or  a  greater  number  of  hours,  the  paper  having  been 
previously  ruled  with  a  system  of  horizontal  lines  indicating 
the  pressure  in  pounds  and  vertical  lines  for  the  hours.  A  scale 
and  pointer  £f  enable  the  pressure  at  any  monrent  to  be  more 
readily  ascertained  by  inspection. 

The  handle  of  the  inlet  steam  cock  enters  the  gage,  and  is  so 
secured  that  it  cannot  be  withdrawn  until  the  gage-door  is  un- 
locked, thus  preventing  tampering  with  the  record. 

Steam-gas.     Su^H'tliuated  steam. 

Steam-gov'ern-or.  A  regulator  -which  deter- 
mines the  jiassaffe  of  bteam,  and  thus  its  pressure  in 
a  chamber  or  cylinder  beyond. 

Usually  a  device  placed  between  the  boiler  and 
the  valve-chest  of  a  steam-engine,  which  operates  a 
valve  and  graduates  the  opening,  decrea.'^iiig  its  area 
as  the  pressure  rises  and  conversely.    See  Governok. 

Steam-gun.  One  whose  projectile  force  is  de- 
rived from  the  expansion  of  steam  issuing  through  a 
shotted  tube. 

In  a  manuscript  of  Leonardo  da  Tinci,  about  a.  d.  1500,  oc- 
curs the  following;  — 

*'  The  ore  hi  to/mere  is  a  machine  made  of  fine  brass,  which 
throws  iron  balls  with  great  noise  and  much  force.  One  third 
of  this  instrument  consists  of  a  great  quantity  of  fire  and  fuel. 
When  tlie  water  is  properly  heated,  the  screw  on  the  vessel 
where  the  water  is  must  be  turned  ;  at  that  moment  the  water 
will  escape  below,  will  descend  into  the  heated  part  of  the  ma- 
chine, and  be  immediately  converted  into  steam  so  abundant 
and  powerful  that  the  effects  of  its  force  and  its  noise  will  strike 
one  with  amazement.  This  machine  will  propel  a  ball  weighing 
rather  uiore  than  a  talent." 

L.  da  Vinci,  in  describing  this  gun,  uses  Greek  terms,  and  it 
is  surmised  that  it  is  the  invention  of  Archimedes.  One  who 
has  had  access  to  the  manuscript  states  that  Da  Vinci  gives  the 
credit  of  the  invention  to  the  Greek  philosopher. 

A  steam-gun  is  described  in  Van  Etten's  "  Recreations  Ma- 
thematiquo,"  1629,  83d  Problem.  It  is  a  very  clumsy  contriv- 
ance, but  used  steam  acting  on  a  wooden  piston  or  sabot  to 
expel  the  ball. 

Perkins  exhibited  a  steamgun  in  England  before  the  Duke 
of  Wellington,  1824  It  was  very  effective,  but  the  "Iron 
Duke  "  considered  that  a  steam-boiler  that  threw  away  balls  as 
fast  as  that  did  would  be  out  of  place  in  an  army,  and  would 
waste  ammunition  The  same  objection  has  been  until  lately 
ur^'i'd  .-i^'ainst  the  use  of  breech-loading  fire-arms.  "  The  men 
sliuot  too  fa.^t  " 

Mr.  Henry  Ues=emer*s  idea  is  to  have  a  steam  fire  engine  to 
throw  bullets  instead  of  water.    He  calculates  that  it  will  throw 


STEAM-HAMMER. 


2347 


STEAM-HAMMER. 


Fig.  5684. 


^55^^^^ 


Submarine  Steam-  Gun 


1815  pounds,  representing  2,540  rifle-bullets  per  minute,  to  a 
distance  of  1  mile,  with  a  consumption  of  5  pounds  of  coal  and 
3  gallons  of  water.  "  An  increase  in  the  weight  of  the  projec- 
tile would  increase  both  its  range  and  force,  and  2-ounce  bullets 
might  be  used  for  a  long  range,  being  pro|,)elIed  at  the  rate  of 
1,000  a  minute.  A  machine  with  three  parallel  barrels  could 
throw  2-ouDce  shot  at  long  range  from  the  center  barrel,  and  1- 
ounce  shot  (2,000  a  minute)  at  short  range  from  the  side  barrels." 

The  calculation  for  steam  at  1-50  pounds  pressure  is  that  it 
would  escape  at  an  initial  velocity  of  1,900  feet  per  second, and, 
acting  upon  a  2-ouDce  leaden  ball,  presenting  an  area  of  6of  au 
inch,  would  exert  a  force  upon  it  of  90  pounds.  1,100  to  1,2<X) 
feet  per  second  is  the  initial  velocity  of  the  Armstrong  gun  pro- 
jectile. Mr  Bessemer  suggests  a  universal  joint  tube  for  de- 
livering a  sweeping  fire  :  and  a  mantlet  U)  shield  the  gunners. 

Fig  56S4  shows  the  Wood  and  Lay  submarine  steam -gun. 
The  side  of  the  ship,  below  the  water-line,  has  an  aperture, 
which  is  closed  by  a  ball  and  socket  joint  This  joint  has  con- 
nected with  it  a  tube,  which  extends  inward,  and  terminates  in 
a  box  in  which  is  a  trunk  with  two  com  part  men  ts  for  containing 
the  shells.  This  trunk  is  capable  of  being  moved  in  the  box, 
so  that  while  one  shell  is  being  discharged  another  can  be 
placed  therein-  To  the  rear  end  of  this  box  a  steam  cylinder  is 
placed,  having  a  piston  therein,  which,  when  the  shell  is  placed 
in  the  trunk,  has  steam  admitted  in  the  rear  by  means  of  suit- 
able valves,  and  is  pressed  forward  with  such  force  as  to  eject 
the  shell  and  force  it  to  a  considerable  distance.  The  piston- 
rod  is  hollow,  and  a  cord  is  passed  through  it,  and  is  wound 
around  a  spool  upon  its  outer  end.  The  opposite  end  of  this 
cord  is  secured  to  the  shell,  and  thus,  when  the  shell  has  trav- 
eled any  determined  distance,  the  cord  is  made  to  discharge  it. 

Steam -ham'mer.  (Fonjimj.)  Properly,  a 
steam -ope  rated  hammer.  The  term  is  iisuall_v,  how- 
ever, restricted  to  one  working  vertically  by  the  at- 
tachment of  its  rod  to  a  piston  in  an  upright  cylin- 
der above. 

The  first  application  of  steam  to  the  hammer  was 
to  the  tilt,  which  was  worked  by  loipcrs  or  cams  on 
a  rotating  shaft  diiven  by  the  usual  steam-engine. 
A  more  direct  application  of  steam  to  the  tilt-ham- 
mer is  shown  iu  Fig.  5685,  which  has  a  T-shaped 
lever,  having  adjustable  dogs  on  its  lower  and  upper 

Fig.  5685. 


In  Watt's  proposed  steam-hammer,  in  17S4,  the  steam-cylin- 
der was  at  one  end  of  a  wooden  beam,  while  the  hammer  was  at 
the  other :  the  shaft  being  journaled  like  the  old  tilt-hammer, 
and  the  hammer  moving  in  the  arc  of  a  circle. 

William  Deverell,  of  London,  .Tune  6.  1806,  obtained  a  patent 
for  "  improvements  in  the  mode  of  giving  motion  to  hammers," 
etc.  The  inventor  says :  "  I  raise  steam  in  a  boiler  or  steam- 
vessel  as  in  the  common  way.  I  have  a  steam-cylinder  with  a 
piston  and  rod  in  it ;  at  the  end  of  the  rod  that  comes  out  of 
the  Eteam-cylinder  is  a  hanmier.  either  made  fast  to  the  rod  by 
welding,  or  in  any  other  proper  way.  The  steam  from  the 
boiler  or  steam-vessel  is  let  in  underneath  the  piston  by  means 
of  opening  a  cock  or  valve,  or  cocks  or  valves;  the  air  at  the 
top  of  the  piston  will  be  then  compressed  by  the  superior  press- 
ure of  the  steam  underneath  the  piston.  After  the  piston  has 
been  raised  to  a  gi^en  hight,  there  will  be  an  opening  made 
from  the  under  side  of  the  piston  to  a  vacuum  formed  as  in  the 
common  way,  or  otherwise  the  .«team  may  be  let  out  into  the^ 
common  air.  The  compres-^ed  air  on  the  top  of  the  piston  will 
then  drive  down  the  hammer  with  a  velocity  equal  to  what  it 
may  be  compressed'"  It  does  not  appear  that  any  valuable 
practical  result  followed. 

In  November,  1838.  Mr.  Humphries,  who  was  superintending 
the  construction  of  the  machinery  for  the  "  Great  Britain,"  the 
largest  steamship  which  had,  up  to  that  time,  ever  been  built, 
wrote  to  Mr,  Nasmyth  (who  was  a  workman  in  5laudslay"8 
shop)  that  there  was  not  a  forge-hammer  in  England  or  Scot- 
land powerful  enough  to  forge  a  puddle-shaft  for  that  vessel, 
and  requesting  his  advice.  Mr.  Xasniyth  immediately  went  to 
work  and  designed  an  apparatus  embracing  the  essential  and 
distinctive  features  of  the  steam-hammer  now  in  use.  It  con- 
sisted of  au  inverted  cylinder,  to  whose  piston  the  block  of  iron 
forming  the  hammer-head  was  attached-  Steam  entering  be- 
low the  piston  raised  the  hammer,  and  the  escape  of  steam  al- 
lowed the  hammer  to  fall.  The  sketch  was  shown  to  Brunei 
and  other  experts,  by  whom  it  was  highly  approved.  About 
this  time  the  screw-propeller  was  brought  prominently  forward, 
and  it  was  determined  to  adopt  this  means  of  propulsion  for  the 
"  Great  Britain  ■' :  the  forgings  required  for  this  were  within 
the  capacity  of  the  appliances 
Fig.  5686-  then  in   use,  and    \asymth"s 

project  was  neglected  ;  and 
though  he  wrote  to  the  prin- 
cipal forge  proprietors  through- 
out the  country,  urging  its 
superiority,  none  could  be  in- 
duced to  give  it  a  trial 


iileam  Tilt-Hammer. 

arms  so  arranged  with  reference  to  the  tappet  placed  , 
upon  the  cross-head  of  the  engine  that,  by  moving  ' 
dogs  up  or  down  upon  the  arms,  the  stroke  of  the 
piston,  and  consequently  the  force  of  the  blow  of 
the  hammer,  may  be  varied  at  pleasure. 

See  also  Atmospheric  Hammer,  pages  178,  179, 
and  list  under  Hammer.  ! 

Hague,  in  1S27  (English  patent),  raised  the  hammer  by  at-  j 
mospheric  pressure  below  a  piston,  whose  rod  is  attached  to  the 
hammer.     The  pressure  is  obtained  by  a  partial  vacuum  above  i 
the  piston,  obtained  by  an  air-pump  or  other  means.    The  same  i 
idea  u>  applied  to  cranes.     See  Fig.  409.  I 


Xasmyth  Hammer. 


Some  time  afterward,  M.  Schreider,  the  celebrated  French  iron- 
master, with  M  Bourdon ,  his  superintendent,  being  on  a  visit  ta 
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the  Patricrofi  works,  were  shown  the  sketch  made  by  Nasmyth, 
and  Bourdon  wii.s  j^o  favonibly  imprei!?ed  that  on  his  return 
home  he  t-onstrufted  and  put  in  operation  the  first  steam-ham- 
mer. In  April,  1840,  Mr.  Nasmyth,  then  on  a  visit  to  France, 
in  pjiftsiug  through  the  works  at  C'reusat,  observed  a  crank-shaft 
of  unusual  dimerjsions  forged  in  the  piece  and  punched,  which 
he  was  informed  by  M  Bourdon  had  been  forged  by  his  {Nas- 
myth's)  steain-haumier.  On  his  rL-turn  he  constructed  a  30- 
cwt.  hammer  for  the  Patricroft  works,  and  in  December,  1842, 
obtained  a  patent  for  the  invention. 

The  steam  pile-driver  was  soon  afterward  invented  by  Nas- 
myth.    See  Uoltzapffel,  ii.  961. 

The  Nasmyth  was  the  first  stcam-hainnier  of  the 
modern  tjite,  and  the  works,  as  well  as  name,  are 
noted  throughout  the  world  ;  but  the  machine-tool 
lias  been  much  modified  and  enlarged.  The  tirst 
idea  was  to  simply  lilt  the  hammer  and  let  it  drop  ; 
the  force  of  the  blow  was  afterward  very  much  in- 
creased by  making  the  engine  double-acting,  that  is, 
by  allowing  steam  under  jiressure  to  pass  above  the 
piston  and  add  its  force  to  the  weight  of  the  falling 
hammer.  C'ondie  made  the  piston  stationary,  the 
cylinder  moving  in  guides.  Morrison  made  the 
hannner  of  one  long  bar  of  wrought-irou,  the  piston 
being  welded  tliereto,  and  forming  part  of  it,  ami  he 
then  dispensed  with  the  guides  on  the  frame,  and 
guided  the  bar  by  the  top  and  bottom  cylinder-heads 
only.  This  left  the  entire  space  below  the  cylindfr 
free  for  tlie  use  of  the  workman  in  handling  his  work. 

In  tlie  automatic  hammer  the  motion  to  work  the 
valves  has  been  obtained  from  inclined  grooves,  dia- 
metrically opposite  to  each  other,  and  made  to  work 
a  brass  yoke,  whose  line  of  vibration  is  through  the 
central  axis  of  the  bar.  A  supplemental  valve  is 
used  to  throttle  the  exhaust  below  tlie  piston,  with- 
out impeding  the  free  exhaust  above  the  piston.  This 
enables  the  hammer  to  strike  ipiick,  light  blows  for 
finishing  ;  in  other  words,  the  hammer  can  go  up  as 
quickly,  but  in  coming  down  its  force  may  be  gaged 
by  the  steam  eusliion  upon  which  it  descends,  which 
steam,  thus  condensed  in  bulk,  re-expands  iu  the 
up-stroke,  economizing  steam. 

As  an  illustration  of  the  capacity  for  adjustment  and  com- 
mand of  the  steaui-hanimer,  an  experiment  may  be  cited  in 
which  an  egg  wa:>  placed 

in  a  wineglass,  and  the  Fig.  5687- 

haninier  brought  down 
repeatedly,  so  as  just  to 
chip  the  egg  without  dis- 
turbing the  glass. 

The  construction  of 
the  hammer  and  its 
frame  largely  depend 
upon  its  size,  which  is 
expressed  in  the  weight 
of  the  hammer.  The 
patterns  of  different 
makers  vary  to  souif 
extent.   Taking  Sil- 


:  vented  from  turning  by  the  upper  cylinder-head.  The  slide- 
valve  is  balanced 

I  Hanmiers  of  2,500  pounds  weight,  and  under,  have  one  up- 
right only,  are  double-acting,  taking  steam  above  and  below 
the  piston,  with  self-acting  valve-gear  and  hand-motion  oper- 
ated by  the  same  lever  ;  these  can  be  changed,  at  will,  while 
in  operation,  thus  affording  complete  control  over  the  length, 
rapidity ,  and  force  of  blow,  also  enabling  the  hammer  to  be  used 
as  a  vise  or  squeezer.  Hammers  of  1,000  pounds  and  under 
have  anvil  blocks  passing  through  the  base  of  the  upright. 
Double     upright     ham- 


mers are  hand-working 
only,  taking  steam  above 
and  below  the  piston, 
thereby  increasing  the 
force  and  rapidity  of 
blows. 

Steam  -  hammers  are 
rated  or  classified  ac- 
cording to  the  effective 
weight  of  the  piston  and 
hammer-head  or  drop, 
and  range  from  lUO 
pounds  up  to  80  tons 

Fig  5688  is  a  perspec- 
tive view  of  a  500-pound 
hammer, whose  anvil  and 
frame    are   cast   in   one 
pit'ce,  to  which  are  bolt- 
ed the  cylinder,  guides, 
etc.      It    is    fitted   with 
valve  motion,  which  can 
be   worked  at   pleasure, 
single  or  double  acting, 
ailjustiug  itself  to  all  va- 
riations in  the  thickness 
of  the  forging,   control- 
ling   the    admission    of 
steam  so  as  to  pro- 
duce at  will  a  short 
and  quick  or  a  long 
and  slow  stroke,  and 
graduating  from  the 
iight-cuahionedblow 
to  the  dead  blow,  in 
which   no  steam   is 
admitted      beneath 
the  piston  until  after 
the  blow  is  struck, 
thus    utilizing     the 


Fig.  5688. 


500-i*oKnd  Steam-Hammtr. 


I'is  vica  of  the  falling  weight  impelled  by  the  top  steam.  It  can 
also  be  used  as  an  ordinary  haud-working  hammer,  without  al- 
tering the  setting  of  the  gear. 

Fig.  5689  is  a  view  of  a  hammer  iu  which  the  frame  is  high. 
and  its  pillars  dis- 
tant, in  order  to  Fig.  6689. 
give  room  for 
working  around 
the  anvil.  Ham- 
mers of  this  order 
are  in  the  various 
navy-yards  of  the 
United  Stares 

Plate  LXII. 
shows  the  new 
Nasmyth  steam 
hammer  at  Wool- 


I\Inrrison  Steam- Hammer. 

lers',  it  may  be  stated  that  the  piston  rod  or  hammer-bar  is  i 
of  solid  wrought-iron,  passing  through  both  head«  of  cylinder; 
the  piston-head  forged  solid  with   piston-rod.     The  hammer-  ' 
he:id  is  adjustable  on  the  lower  entl  of  the  bar,  which  is  pre^ 


High-Frame  Steam-Hamm 


wirh,  England  It  is  at  present  the  largest  and  most  powerful 
in  the  world,  but  it  is  understood  that  Krupp  of  Essen  is  now 
building  one  to  work  a  mass  of  steel  of  100  tona  (of  2,240  lbs.) 


2349 
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Plate  LXIII.  {Sprinafield,  U.  S.  A.  Arsenal.)  See  page  iSM. 
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weight,  and  which  ia  expected  to  cost  $  1,000,000.  The  weight 
■of  the  falliiij;  portiou  of  the  Woolwich  hammer  is  40  tons,  ami 
the  force  of  the  falling  weight  is  accelerated  many  times  by  the 
use  of  steam  to  drive  it  down  from  the  top.  It  is  four  times  as 
powerful  lis  the  present  "  Krupp  '"  hammer.  It  is  estimated 
that  the  usy  of  top  steim  is  enual  to  allowing  the  hammer  to 
fall  of  its  own  weiglit  SU  feet.  It  has  been  allowed  a  striking 
fall  of  15  feet  3  iaches,  and  the  force  of  the  blow  is  estimated  as 
equal  to  a  wci;::ht  of  800  tons.  The  hammer  is  45  feet  in  hight, 
and  covers,  with  its  supports,  a  base  of  about  120  feet  square. 
Above  the  ground  it  weighs  500  tons,  and  the  iron  in  the  foun- 
dations belo>v  weighs  G55  tons.     It  cost  5^250,000. 

In  making  the  foundations,  an  excavation  was  made  45  feet 
square  and  2l»  feet  deep,  then  lUO  piles  were  driven  20  feet  into 
the  solid  gravel,  and  the  interstices  tilled  up  with  concrete;  on 
these  Wiv-i" placed  a  block  'of  iron  30  feet  bro;id  and  11  inches 
thick,  weighing  I'iO  tons,  and  on  this  two  layers  of  oak  bulks 
On  this  timber  wa-*  next  placed  another  iron  plate,  10  iuches 
thick  and  27  feet  square,  weighing  121  tons,  aud  then  followed 
a  number  of  oak  balks  a.s  before,  standing  vertically  and  bound 
together  with  wroui^ht-irou  binds.  Two  more  iron  plates, 
weighing  together  214  tons,  were  lowered  upon  the  oak  balkti, 
and  one  heavier  than  any  yet  followed  upon  these.  Upon  this 
the  anvil  block,  weighing  102  tons,  was  placed,  and  it,  iu  turn, 
was  crowned  by  the  anvil  face,  which  was  12  feet  in  diameter, 
and  weigiied  60  tons. 

The  new  steim-liammer  in  the  Bessemer  Steel  Works,  at 
Harrisburg,  Pa.,  weighs  35,000  pounds,  and  cost  §  92,000,  and 
is  said  to  be  the  largest  in  the  United  States. 

Plate  LXlIi.  illustrates  tlie system  of  Mr.  Alonzo  Hitchcock, 
of  New  York,  for  forging  cannon,  hollow  sh:iftiug,  hydraulic 
cyHnders.  and  other  large  masses  of  iron,  particularly  those  of 
tubular  form. 

The  metal  i*  heated  iu  a  reverberatory  furnace  to  avoid  its 
contact  with  sulphur  and  other  impurities  of  coal.  The  gun  is 
formed  of  rings  of  wrought-iron,  or  low  steel  made  withovit 
welds.  The  ring.'*  are  so  formed  as  to  be  united  first  in  the 
center,  that  the  superfluous  cinder  may  be  squeezed  out.  The 
anvil  is  seated  on  the  piston  of  a  hydrostatic  press,  so  as  to  be 
lowered  as  the  successive  rings  are  added. 

The  furnace  is  situated  between  the  anvil  and  the  steam- 
hammer,  and  so  arranged  that  the  rings  project  into  it  from 
below,  and  the  hannner  drops  into  it  from  above.  The  ring  to 
form  the  muzzle  of  the  gun  is  laid  upon  the  movable  anvil,  and 
projected  sufficiently  into  the  furnace  to  allow  the  flame  to  raise 
it  to  the  welding  heat.  The  other  rings  at  the  s.ame  time  are 
being  heated  to  welding  iu  another  pirt  of  the  furnace;  the 
dimpers  being  so  aiijusted  as  to  proportion  the  degree  of  heat 
to  the  misses  in  the  two  parts.  Witliout  being  removed 
irom  an  atmosphere  whicli  contains  little,  if  any,  oxy- 
gen, one  of  tlie  rings  is  transferred  to  that  upon  the 
anvil,  and  the  two  welded  together  by  a  few  stroke.''  of 
the  steam-hammer  The  anvil  is  then  lowered  by  the 
thickness  of  another  ring,  and  the  same  process  is  re 
peate.l.  Altliough  the  gun  may  be  of  any  size,  the  parts 
actually  united  at  one  operation  may  be  mxde  so  light  by 
reducing  their  thickness  that  the  pressure  of  a  hammer 
of  moderate  weight  will  be  adequate. 


Fig.  5690  illustrates  a  large  steam-hammer  at  the  Alexan- 
drowski  Steel  Works,  St  Petersburg,  Russia,  This  was  origi- 
nally a  35-toii  hammer,  the  arched  standards  springing  from 
the  ground  line.  They  were  subsequently  mounted  on  vertical 
stiinds  12  feet  high,  giving  a  clear  bight  below  the  cylinder  of 
28  feet  8  inches,  and  guides  for  the  hammer  added  ;  tlie  hight 
of  the  whole  apparatus  is  46  feet.  The  guides  consist  of  two 
c.'tst-iron  columns  20  feet  high,  and  4  feet  6  inches  in  diameter, 
weighing  each  25  tons,  resting  upon  cast-iron  girders  40  feet 
long,  level  with  the  tloor  line.  These  are  connected  by  8 
wrought-iron  bars,  4  on  each  side,  20  feet  long,  16  inches  deep, 
and  7  inches  thick.  Four  vertical  steel  bars  14  inches  wide  and 
"inches  thick  serve  as  guides  for  the  hammer.  They  are  not 
rigidly  connected  to  the  cross-bars,  but  are  kept  up  (o  their 
work  by  oaken  beams  between  them  and  the  cast-iron  coluums. 
There  are  6  of  these  beams  on  each  side  of  the  hammer,  arranged 
in  pairs,  between  which  are  cast-iron  shoes  with  interposed 
wedges  tor  adjusting  the  beams.  The  whole  weight  of  this  part 
is  97  tons. 

The  guide  columns  and  the  anvil  have  each  foundations  in- 
dependent of  that  of  the  standards.  The  hnmuier  weighs  42 
tons,  its  face,  of  Best^enier  steel,  3  tons,  the  piston,  6  feet  6  inches 
in  diameter,  weighs  2  tons  1  cwt.,  the  total  falling  weight  being 
61  tons,  with  a  stroke  of  12  feet  6  inches. 

The  total  weight  of  the  hammer  above  the  ground  line,  not 
including  the  bed-plate,  girders,  or  an vil-btock,  is4U2  tons.  The 
anvil-block  was  cast  in  situ.  It  is  in  3  tiers,  each  of  smaller 
diameter  than  that  below  it,  weighing  in  all  240  tons.  It  is 
bedded  upon  concrete  and  wooden  piles  inclosed  in  a  wrought- 
iron  easing  73  feet  deep  by  25  feet  in  diameter,  the  foundation 
extending  down  to  the  solid  ground.  The  lianimer  and  its  four 
60-ton  cranes  are  supported  on  a  masonry  platform  resting  upon 
timbers  supported  by  piles.  The  steam-valve  is  of  the  equilib- 
rium kind,  and  the  hammer  is  easily  worked  by  one  man. 

Steam-heat'er.  See  Steam-ukating  Appara- 
tus ;  HEATiN(.;-Ai'rAKATrs ;  Hypocaust  ;  Fur- 
nace, ete.     See  list  under  Stoye.s  and  Heating 

ApPldANCES. 

Steam-he  at 'in  g  Ap'pa-ra'tus.  An  arrange- 
iiR'iit  in  an  apartment  or  building  of  pipes  or  boxes 
rceeiving  steam  from  a  boiler  and  returning  the  con- 
densed .steam  tliereinto. 

I      It  was  introduced  by  Watt,  in  1784,  in  the  form  of  a  hollow 

sheet-iion  box,  made  of  plates  2i  X  3i  feet,  and  1  inch  apart, 

supplied  with  steam  from  the  boiler  of  the  establishment.     It 

had  an  air-escape  cock,  steam   induction,  and 

Fig  6690.  condensed-water  escape-pipe. 

Iloyle  (English  patent,  1791)  had  a  system  of 
steam  pipes  The  steam  ascended  to  the  top  of 
the  buildmg,  and  condensed  as  it  descended. 

In  1793  a  method  was  patented  for  heating 
rooms  b}  means  of  a  warm  pipe  passing  through 
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a  boiler  containing  hot  water  or  steam,  on  its  way  to  the  apart- 
ment to  be  warmed. 

Bv  another  method  pipes  from  a  steam-boiler  were  inclosed 
in  other  pipes,  and  the  air  heated  during  its  passage  between 
them. 

About  this  time  steam  was  applied  to  heating  hot-houses  by 
being  discharged  directly  into  them,  thus  raisiog  the  tempera- 
ture and  affording  a  greatly  increased  supply  of  moisture,  which 
was  said  to  have  the  effect  of  causing  the  plants  to  regetate 
luxuriantly  and  of  destroying  insects. 

In  1799,  Boulton  and  Watt  constructed  a  heating  apparatus, 
in  Lee's  factory,  Manchester,  in  which  the  steam  was  conducted 
through  cast-iron  pipes,  which  also  served  a.*  supports  to  the 
floor.    See  also  Heating-apparatus,  pages  lOSS  -  1091. 

One  of  the  first  buildings  heated  by  steam  is  said  to  have  been 
a  silk-mill  at  Waterford,  in  Hertfordshire.  It  was  106x33 
feet.  4  stories  high.  A  furnace  was  built  on  the  outside,  and  from 
the  boiler  rose  a  stand-pipe  which  had  branches  suspended 
from  the  ceiling  of  each  story.  The  lower  story  had  a  pipe  5 
inches  in  diameter ;  the  2d  and  3d  stories,  pipes  of  4  inches ; 
the  4th  story,  one  of  3  inches.  The  hight  of  the  stories  de- 
creased upwardly.  The  pipes  had  a  slight  inclination  to  allow 
the  water  of  condensation  to  run  off,  and  valves  at  each  story 
governed  the  admission  of  steam  to  the  heating-pipe  of  the  said 
story. 

Heating  by  heated  air  conveyed  in  caliducts  is  much  older, 
being  found  in  the  hypocaust  of  the  ancient  Romans,  and  the 
palaces  of  the  Spiuisii  Saracens.  Heating  by  hot  water  is  older 
than  steam-heating,  and  probably  originated  with  Bonnemain, 
■who  contrived  an  incubator  in  1777,  in  which  the  different 
stories  were  traversed  by  pipes  leading 
the  hot  water  upward  frovi  the  boiler, 
and  the  colder  current  by  a  return  pipe 
to  the  boiler.      (See   Ikcobator,  Fig. 

Fig.  5691 


'  the   building  is  gathered  to  resupply  the  coils.      The  water 
I  passes  to  the  lower  ends  of  the  coils,  and  the  upper  ends  of  the 

latter  communicate  with  the  steam  space  in  the  reservoir,  and 
'  form  an  injector  to  supply  the  reservoir  with  waste  water  from 
I  the  heaters.  Dampers  above  the  coils  regulate  the  circulation 
'  within  the  furnace. 

Fig  5692  shows  a  basket-grate  made  up  of  pipes,  in  which 

water  is  converted  into  steam,  which  rises  in  pipee  to  the  rooms 

of  the  house. 
j      Fig.  5693  is  a  sectional  boiler  for  steam -heaters,  having  several 

series  of  inclined  pipes  which  connect  in  front  and  rear.     Each 

one  in  the  vertical  series  of  pipes  has  an  upper  and  lower  thim- 


Fig.  5693. 


Steam-  Generator  for  Heating  Buildings. 

2666.)  He  also  had  an  automatic  heat-regulator.    See  Fig.  2476. 

Fig.  5691  is  a  simple  form  of  apparatus,  having  concentric 

series  of  heating  coils  in  the  furnace,  and  a  supply  reservoir  at 

Xhe  side  where  the  condensed  water  &om  the  various  pipes  in 

Fig.  5692. 


Boiler  for  Heating-Apparaius. 


ble  at  each  end,  communicating  with  the  pipes  immediately 
above  and  below  The  pipes  are  held  together  by  stay-rods 
traversing  all  the  thimbles.  The  pipes  from  the  heaters  re- 
ceive steam  from  the  higher  ends  of  the  pipes,  while  the  water 
of  condensation  from  the  heaters  above  is  returned  to  the  boiler 
at  the  lower  level. 

Fig.  5694  ha.s  a  series  of  pipes  /J which  line  the  furnace  and 
form  the  sides  of  a  basket-grate  ;  also  an  upper  series  of  convolved 
pipes  in  which  steam  is  generated.  The  grate-bars  have  longi- 
tudinal agitation  by  a  ribbed  rocking-bar  on  which  their  fore 
ends  rest.  The  furnace  is  lined  and  the  fire  space  traversed  by 
horizontal  pipe.'',  the  current  through  which  is  supplied  by  ver- 
tical pipes  and  headers.  From  the  receiver  in  front  of  the  fur- 
nace the  condensed  steam  is  carried  to  the  lower  part  of  the 
generator. 

Fig.  5694. 


Sasket- Grate  for  Steam- Heater. 


Steam-  Generator  for  Heating-Apparatus. 

Fig.  5695  shows  the  arrangement  of  circulating  pipes  on  sev- 
eral stories.  The  steam  rises  bv  the  pipe  ilfto  the  heat  radia- 
tor-pipes, which  have  automntir  air-vents;  the  water  of  con- 
densation descends  by  pipes  /f.  which  have  valves  h  which  open 
and  close  automatically  by  the  alternate  action  of  the  back 
preissure  of  the  steam  and  the  downward  pressure  of  t^  water 
of  comlensation.  This  as  it  accumulates  passes  to  a  tank  K, 
and  thence  through  another  automatic  valve  to  the  boiler.  In 
the  tank  is  an  elongated  float  combined  with  an  air-discharge 
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Talve  aDd  ventage-pipe,  to  regulate  the  flow  of  water  into  the 
boiler. 

Fig.  5696  shows  Fig-  5695. 

an  arrangement 
of  8t«ani-pipes  in 
an  air-tlvte  The 
steam  -  inlet  en- 
ters the  front  of 
the  steam -box, 
passes  up  the 
hinder  pipes,  and 
returns  by  the 
other  pipes  to  the 
box.  Drain  and 
escape  pipes  ema- 
nate from  the  bot- 
tom and  side  of 
the  box  respec- 
tively. 

Steam- 
heat'erValve. 

Out'  t'urtHM'iiing 
or  sluittinj;  oil' 
the  ste:uu  in- 
duction and 
eduction  open- 
ins;  of  the  heat- 


Fig.  5697. 


Fig.  6696. 


Steam- Heater  Circulation. 

In  the  example  (Fig.  5697),  the  induction  and  eduction  valves 
are  in  one  case,  both  being  opened  and  closed  simultaneously 
by  the  turning  of  the  same  wheel.  The  screw-threaded  pipe 
connecting  the  double-valve  case  and  heater  is 
provided  with  a  partition,  and  that  part  of  the 
pipe  which  communicates  with  the  induction- 
valve  is  extended  to  fiicilitate  the  egress  of  water 
from  the  licater  during  the  ingress  of  steam. 

Steam-hoist.  An  elevator  or  lift 
worked  ))y  a  steam-engine,  frequently 
portable. 

Tlie  steaui-hoist  shown  in  the  cut  is  a 
small  engine  and  windlass  mounted  on 
a  truck  which  runs  on  a  light  track 
along  the  wharf.  The  weight  is  attached 
to  the  lower  block  of  a  compound  pul- 
ley. 

In  Otis's  hoist  (Fig.  5699),  the  drum  is  oper- 
ated by  gearing  receiving  motion 
directly  from  the  pistons  of  the 
double -cylinder  engine;  it  is 
grooved,  and  receives  two  ropes, 
one  of  which  winds  off  while  the 
other  winds  on,  so  that  the  rais- 
ing of  one  platform  and  the  low- 
ering of  another  are  eiTected  si- 
multaneously. The  platfomisare 
stopped  automatically  at  the  up- 
per and  lower  landings,  arid  the 
apparatus  is  provided  with  au 
automatic  brake,  which  is 
brought  into  action  at  the  ^ 
moment  of  shutting  off 
steam. 

The  platforms  counterbalance  each 
other,  so  that  the  work  of  the  engine 
is  confined  to  lifting  the  weight  of 
their  cftntents  and  overcoming  fric- 
tion. 

Montgomery's  (Fig.  5700)  is  mount- 
ed on  a  carriage,  and  is  self-propel- 
ling ;  its  arnmgements  are  such  as  to 
enable  it  to  be  used  for  hoisting,  pumping,  etc.,  and  also  as  a 
traction-engine  In  use,  the  driving-wheels  may  be  lifted  from 
the  groviud  so  as  to  actas  fly-wheels,  or  they  may  be  unclutched. 
The  rope-drum  is  thrown  into  pear  with  the  engine,  the  piston 
being  driven  forward  or  reversed  to  wind  or  unwind  the  rope 
from  the  drum,  or  the  rope  may  be  lowered  while  a  friction- 
brake  is  applif'd  to  the  drum. 

Fig.  5701  shows  a  hoisting-machine  for  a  warehouse-elevator. 
See  also  Ki.evator  ;  Rope-blevator. 


Steam- Heating 
Apparatus. 


Howard'' s  Valve- Gear  for  Steam-Heating  Apparatus. 

Steam-in'di-ca'tor.  A  device  to  record  the 
pressure  of  steam.  It  was  invented  by  James  Watt. 
See  Inbicator,  Fig.  2668;  Pre.ssure-gage,  Figs. 
3030-3043  :  Steam-oaoe. 

Steam'ing-ap'pa-ra'tus.  An  arrangement  for 
exiiosing  material  to  the  softening  influence  of  steam 
as  preliminary  to  wood-bending  ;  or  for  cooking  food 
(Fig.  5702)  ;  or  digesting  stock  forpajier  pulp  ;  or  as 
a  disinfector  or  feather- 
renovator.  See  Steam-  Fig-  •''C98. 
KR  ;  Steam-tank. 

Steaming  is  used  in  many 
trades.  Fig.  5703  is  an  ap- 
paratus for  steaming  on  hat- 
ijodies,  exposing  them  to  a 
wet  heat,  which  expands  them 
into  shape.  The  hat-body  is 
placed  upon  the  pyramidal 
assemblage  of  levers,  to  which 
it  is  held  by  clamps  with  cor- 
rugated faces,  The  size  of  the 
frustum  being  then  enlarged, 
H  hat-block  is  elevated  cen- 
trally, impinging  against  the 
crown  of  the  hat  and  stretch- 
ing it  into  shape.     See  II.\t. 

Steam-jack'et.     A 

steam  -tight    casing  . 
around  a  cylinder,  boil-  4-'^c-5 
Qi;   or   other   object,    to 
prevent   the   cooling   of 
the  object  so  enveloped. 

Watt, in  .17<^,aftercontriv-  jjiaiiiKi 

ing  the  separatecondenser,  in  Sieam-Hoist. 

which  the  injection-water  was 

applie<l  to  condense  the  vaporous  contents  of  the  cylinder 
of  the  Newconien  atmospheric  '.'ngiuc,  added  to  the  cylinder  a 
steam-jacket  to  prevent  tlie  radiation  of  heat  from  the  cylinder 
and  the  consequent  loss  of  steam  and  time  in  warming  up  the 
cylinder  after  tlie  effective  stroke.    See  also  Cleadixg  ;  Lagging. 

Vacuum-pans,  agricultural  boilers,  evaporating-paus,  and 
many  other  objects  are  steam-jacketed. 

Steam-jet.  A  >)last  of  steam  emitted  from  a 
nuzzle. 

The  steam-jet  is  used  as  an  air-pump  for  exhausting  one  of 
the  pneumatic  dispatch-tubes  emplo^ed  at  the  Central  Tel- 
egraph Station,  in  London,  for  conveying  the  carriers  contain- 
ing telegraphic  dispatches  from  one  station  to  another.  The 
result  of  a  companitive  trial  made  with  the  steam-jet  and  with 
a  good  st^am-engine  and  exhausting-pump  has  been  found  to 
be  that  the  expenditure  of  steam  is  about  the  same  in  the  two 
cases  in  doing  the  same  work,  the  advantages  of  the  steam-jet 
being  its  very  low  first  cost  in  comparison  with  that  of  the  en- 
gine and  pump,  and  also  its  great  simplicity,  and  the  small 
I  space  occupied  .as  compared  with  an  engine  and  pump. 

A  very  thin  annular  jet  of  steam,  in  the  form  of  a  hollow 
I  cylindrical  column,  is  discharged  from  an  annular  nozzle.  The 
I  air  to  be  propelled  tjy  tile  steam-jet  is  admitted  through  an  ex- 
I  terior  annular  orifice  surrounding  the  jet,  and  also  through  the 
■  center  of  the  hollow  jet,  the  area  of  the  air-passages  being 
:  gradually  contracted  on  approaching  the  jet.  The  combined 
!  jet  of  steam  and  air  is  discharged  through  an  expanding  dcliv- 
'  ery  pipe  of  considerable  length,  in  which  its  velnelty  is  gnidu- 
1  ally  reduced.    See  Pneumatic  Tube  ;  Atmospheric  Kailway. 
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Fig.  5699. 


The  pneumatic  tube  is  aiso  used  for  conveying  messa^s  he- 
twcf  n  the  various  apartments  of  the  Western  Union  Telegraph 
buililiag:.  New  York. 

Tiie  steam-jet  is  also  used  Fig  5700 

for  exhausting  the  vapor  of 
the  Tacuum-fians  employed 
in  sugar-boiling,  so  as  to  dis- 
pense with  costly  vacuum- 
pumps  and  steam-engine  .ind 
the  condenser  for  condensing 
the  vapor  from  the  evaporat- 
ing-pan. 


For  ventilation,  by  causing  a  draft  of  air  in  the  direction  of 
its  injection.  It  was  first  used  by  Mr.  Goldsworthy  Gurney  in 
coal-mines. 

As  a  blower  for  accelerating  the  dUtillation  of  fuel  in  gas  pr^- 
ducers  for  heating  purposes,  the  jet  being  admitted  into  the 
space  underneath  the  fire-grate,  which  is  inclosed  by  doors. 

As  a  means  of  feeding  hydrocarbon  liquids  and  air  to  fur- 
naces, the  steam,  air,  and  ytetrolcum  being  ^ectcd  at  concentric 
apertures  in  regulated  quantities. 
Also  used  as  an  alarm.  See  Steam-whistle  ;  Siren  ;  etc. 
The  steam-jet  is  also  used  as  a  water-pump  (see  Giffard  In- 
jector). In  this  case  it  is  used  to  drive  the  water  into  a  boiler 
against  the  pressure  of  the  steam  therein. 

When  used  as  a  lift-pump,  the  device  assumes  the  form  of 
the  Ejector  (which  see  ;  see  also  Air  as  a  WAirR-ELEVATOR).  It 
is  highly  recommended  as  a  biige-water  pump,  for  although  it  is 
an  expensive  form  of  pump,  it  involves  no  machinery,  and  is 
always  ready  in  an  emergency. 

Another  application  of  the  steam-jet  is  to  the  lifting  of  wa- 
ter from  a  moderate  depth,  by  employing  the  jet  to  exhaust 
the  air  from  a  closed  vessel,  into  which  the  wat«r  then  rises 
under  the  pressure  of  the  atmosphere,  the  bight  of  lift  de- 
pending upon  the  size  of  the  jet  and  the  pressure  of  steam, 
and  the  consequent  degree  of  vacuum  obtained  in  the  vessel. 
See  Vaculm  Steam-pump. 

The  steam-jet  is  also  used  as  a  spray  in  damping  sawdust 
and  shavings,  to  lessen  danger  from  fire;    in  distributing 
alkaline  liquids  upon  hemp,  flas,  or  paper  stock;  as  a  vehicle 
in  disseminating    sulphuric- 
Fig.  5702.    acid  gas  in  the  bleaching  of 
fabrics  and  the  defecation  of 
sugar-cane  juice  and  sirups; 
in    cleaning    sugar    by    per- 
meation. 

Ritling  a  steam-jet  to  give 
it  a  spiral  motion  is  now  per- 
formed by  inserting  three 
small  pipes  into  the  closed 
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Steti7ning- Apparatus. 

head  of  a  deli  very- pipe.  These  pipes  are  then  given  half  a  turn 
each,  and  the  ends  brought  together.  In  cleaning  flues,  this 
triple  noEzle  gives  three  jets,  each  having  a  spiral  or  twisting 

Fig.  5703. 


Steam  Hoisting- Engine. 


For  draining  the  molasses  from  the  sugar,  by  exhausting  the 
air  from  l>elow  the  perforated  bottom  of  a  strainer  containing 
the  undrained  sugar,  superseding  the  mode  of  draining  by  gravi- 
tation or  by  centrifugal  strainers. 


Fig.  5701. 


Steaming  on  Hat-Bodies. 


motion  that  causes  them  to  strike  the  walls  of  the  floe,  and 
effectually  sweep  than  clean. 
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Steam-jet  Pump.  A  form  of  injector  or  ejector 
in  which  thf  ho4_v  of  water  is  put  in  motion  by  a 
steam-jet.     See  Injectou  ;  Ejectok  ;  Air  as  Wa- 

TKK-ELEVATOK  ;    etc. 

Ill  the  examplojetsof  Pteani  are  delivered  from  a  nozzle  fixed 
conoentricaUy  iu  the  water  passage,  so  as  to  act  witbiu  a  cylin- 
der of  water. 

Fig.  5704. 


Fig.  5705. 


Steaiii'Jct  Pump. 

Steam-ket'tle.  A  juin  lieated  by  steam,  used 
for  many  purposes.  See  Oil-mill  ;  Laud-tank  ; 
Malt- VAT  ;  etc.     Specilically,  — 

1.  A  pan  in  which  bruised  flaxseed  is  heated,  previous  to 
pressure.  Ilallette's  (Fig.  5705)  is  supported  on  a  wall  of  nia- 
soni'y  and  pillars  a  \  it  is 
surrounded  by  a  jacket, 
steam  being  admitted  in- 
to the  space  6  6  6  at  its 
sides  and  bottom  through 
the  iniinction-pipe  c :  '/  is 
the  eductiou-pipe,  serving 
also  to  run  off  the  con- 
densed water.  The  spin- 
dle of  a  rotary  stirrer  ia 
stepped  into  the  depres- 
siim  «  ;  y  i^  an  opening 
liir  discharging  the  heat- 
ed seed,  and  s:  an  orifice 
for  tlie  mouth  of  the  bag 
in  which  they  are  re- 
ceived 

2.  An  agricultural  boil- 
er for  cooking  food  for 
itock. 

Steam-Kettle.  Steam-  launch. 

A  large  nian-ot'-war's 
boat  with  a  jiropeller-engine. 

The  details  of  one  made  as  a  tender  to  a  sailing  yacht  for  use 
on  the  fiords  of  Norway  may  afford  an  inst-ance.  The  boat  is  14 
feet  long  by  4  feet  3  inches  beam,  and  is  to  be  carried  at  the 
ordinary  davits;  the  total  weight,  including  the  machinery, 
being  only  800  lbs.  The  hull  is  built  entirely  of  mahogany, 
and  it  contains  a  vertical  boiler  with  engine  attached,  the  ar- 
rangement being  surh  that  the  machinery  can  be  detached  from 
the  hull  in  a  few  minutes,  and  hoisted  out  complete,  and  the 
launch  then  used  as  an  ordinary  boat,  it  being  provided  with 
oars  and  rowlocks.  The  boiler,  which  i^  worked  at  a  pressure 
of  75  lbs.  to  80  lbs.  per  square  iuch,  is  welded  up  throughout, 


there  being  no  riveted  seams.    The  boat  will  carry  four  persons 
and  a  good  supply  of  coal.    See  also  Yacut. 

Steam-pack'et.  A  steamer  carrying  mails.   See 

S'IKAMKiiAT. 

Steam-pan.  A  vessel  with  a  double  bottom, 
fonninj^  a  steam-chamber.  Used  as  a  hot  table,  and 
otherwise.     iSee  Vacuum-pan  ;  Lakd-tank  ;  etc. 

Steam  Pile-driv'er.  Invented  by  NaSmyth, 
the  iiiVLMitor  of  the  steaui-hammer.  Sec  PiLE- 
unn'F.K.     See  also  HoltzapHel,  ii.  961. 

Steam-pipe.  Any  pipe  conveying  steam.  Nota- 
bly,  - 

1.  Tlie  pijie  leading  from  a  bailer  to  an  engine, 
pan,  tank,  ami  what  not ;  or  from  the  same  to  a  eon- 
denser  or  to  the  open  air,  as  the  ease  may  be.  Kiii>wn 
as  induction  and  exhaiisl  respectively. 

The  loss  of  steam  from  condensation  in  a  well-protected 
gteam-pipe  may  be  taken  approxlumtel.v  as  1  lb.  of  steam  per 
indicated  horse-power  per  hour  for  each  ]00  feet  of  steani-pipe. 
In  such  a  case,  a  stuffin{j-box  expansion-joint  should  be  pro- 
vided in  the  steaui-pipe  allowing  an  expansion  of  2i  inches  for 
each  100  feet  iu  length. 

2.  One  of  the  supply-pijies  in  a  system  of  steam 
hentins  nr  dryinf;. 

Steani-piow.  A  plow,  or  gang  of  plows,  drawn 
by  poi table  steam-engines.  By  the  .same  means, 
ctiltivator.s,  harrows,  and  other  agrieultural  imple- 
ments are  drawn. 

The  varieties  of  systems  of  steam-iilowing  may  be 
said  to  be  live. 

1 .  Engines  upon  a  track  and  plows  moving  at  right 
angles  thereto:  the  engine  advancing  between  each 
course  of  the  plows. 

The  iirst  steam-plow  patented  in  England  was  the 
invention  of  Clarke,  Freeman,  &  Varley,  1846.  This 
system  used  a  track  for  a  locomotive  on  each  side  of 
the  piece  to  be,  cultivated,  and  the  plows  were  drawn 
back  and  forth  by  ropes  from  the  engines. 

O.sborn,  the  same  year,  patented  a  somewhat  similar  contriv- 
ance of  tracks,  enffines,  and  plows. 

In  I8.=i0.  Lord  Willoughby  de  Eresby  introduced  his  system  of 
steam-plowing.  The  machinery  consisted  of  the  "  California  " 
locomotive-engine,  designed  by  Sir  Daniel  Gooch,  which  weighed 
3J  tons,  and  was  2H  horse-power.  The  engine  was  fitted  with  a 
double  capstan,  which  could  readily  be  removed  when  the  en- 
gine was  required  for  other  purposes  It  was  intended  by  tlio 
inventor  of  this  system  that  the  engine  should  be  moved 
"  across  the  center  of  the  field  on  a  light  portable  railway  The 
plows  advance  and  recede  on  either  side  of  the  railway  at  right 
angles  to  it."  The  plows  or  other  implements  of  culture  arc  in- 
tended to  be  worked  by  "  an  endless  chain  1.50  yards  in  length, 
which  will  be  put  in  motion  by  the  capstan  of  the  engine.  Pro- 
vision is  made  at  the  movinjT  anchor  for  taking  up  the  slack  or 
letting  out  fresh  chain  "  ;  and  by  this  arrangement  the  chains 
conld  he  varied  a  length  of  40  feet  to  suit  the  varying  length  of 
irregular-shaped  fields.     The  plows  that  were  iulcndcd  to  be 


Foivler^s  SLcam-Plow. 
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used  consisted  of"  four  ordinary  plows  and  the  like  number  of 
subsoil  plows  ftxed  iu  a  frame,"  which  were  to  be  guided  "  by  a 
person  standing  on  a  small  platform"  attached  to  the  frame. 
Two  such  sets  of  plows  were  intended  to  be  worked,  **  one  on 
either  side  of  the  railway."' 

Fig.  5707. 


is  anchored  at  each  point  where  the  rope  makes  a 
turn.  The  rope  is  kept  from  sagging  liy  rope-porters 
having  anti-tViction  ruUers,  over  which  it  passes. 

Fig.  5709  shows  the  operation  of  this  mode  of  cultivation, 
which  is  the  same  in  effect  as  the  diagram  1  (Fig  5707).  a  is 
the  engine ;  b  the  windlass,  to  which  both  ends  of  the  wire  rope 
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Diagrams  showing  Manner  of  Using  various  Steam-Plows. 

Fowler's  engines  and  plows  are  used  in  the  manner  shown  in 
diagrams  2,  3.  In  Fig.  5707,  2,  if  onlv  one  engine  is  used,  a 
snatch-block  at  the  other  side  of  the  field  turns  the  rope,  and 
is  moved  along  after  each  fur- 
row, as  is  also  the  engine 
■where  two  engines  are  em- 
ployed, as  in  Fig.  5707,  3, 
where  one  rope  draws  the 
plows,  and  is  reeled  back  and 
forth  from  one  engine  to  the 
other  as  the  gang-plow  crosses 
the  field  Only  one engin.' and 
one  gang  of  plows  operate  at 
a  time.  The  engines  are  of  12 
to  20  horse-power  each.  The 
gang  or  balance  plow  (Fig 
570S)  is  capable  of  turning 
four  or  six  furrows,  and  a 
double-engine  steam  -plow 
will  break  up  20  to  25  acres 
per  day,  requiring  six  men  to 
attend  the  plows  and  engines. 

400  sets  of  these  machines 
have  been  made  and  sent  to 
the  Pasha  of  Egypt,  yet  there 
are  but  few  in  this  country, 
—  one  in  New  Jersey,  and 
some  in  Louisiana  and  in  the 
"West.  They  are  in  use  ia 
Cuba  and  South  America, 

The  Magnolia  sugar  planta- 
tion, in  Louisiana,  has  one 
set  of  the  Fowler  steam-plow 
of  14  horse-power,  and  one  of 
20  horse-power.  When  break- 
ing up,  the  mold-board  is  set 
to  plow  to  a  depth  of  from  15 
to  20  inclies,  and  when  using 
the  subsoiler  cultivating  he- 
tween  the  cane  rows  to  the 
depth  of  fi:om2(3  to  24  Inches. 

2.  The  "roundahout" 
system  of  Howard  ma\ 
use  a  portable  engine  of 
any  approved  construc- 
tion, in  connection  with 
a  windkss  for  linhling 
the  rope.   A  switch-block 


are  secured,  and  which  winds  one  way  long  enough  to  draw  the 
gang-plow  g  across  the  field,  when  it  is  re\'ersed,  and  draws  it 
back  again.  Snatch -blocks  d  d  are  moved  after  each  furrow, 
while  those  b  b  are  stationary  until  the  plowing  is  complete  : 
c  c  are  rope-porters.  The^snatch-block  with  its  anchors  and 
the  rope-porters  are  shown'oQ  a  larger  scale  in  the  perspective 
view,  Fig.  5709. 

3.  Th^  engine  drawing  itself  and  the  gang  of 
plows  across  the  afield  hj  winding  on  a  rope  tvhi'ch 
readies  between  anchors  on  opipositc  sides  of  the  field. 

Hall's  stationars-  rope  steam-plow,  operating  in  the  manner 
ebown  at  4.  Fig.  5707,  is  a  combination  of  the  rope  and  traction- 
engiue  system.  The  wire  rope  is  anchored  at  each  side  of  the 
field,  and  the  engine  travels  along  it,  holding  by  a  clutch  or  by 
passing  the  rope  around  a  drum.  The  anchors  at  the  sides  of 
the  field  are  moved  as  the  work  progres.ses.  It  is  claimed  that 
four  men  and  one  engine  can  plow  20  acres  per  day  with  this 
apparatus. 

4.  Traction-engine  drawing  gang  of  plows. 

This  has  been  Ibund  difficult,  owing  to  the  occa- 
sional softness  and  the  ineipialities  of  soils.     The 

Fig.  5709. 
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engines   are   describetl   under  Tjiaction-KNgine  ; 

RoAD-iSTEAMKK  ;    RuAU-LOro.MOTIVE. 

5.  Hpading-madvincs.     See  Digging  : 
Fig.  5710. 


nearly  equal,  distance  below  it,  it  is  eTid;;nt,  owiug  t 
rt'ciprocating  motion  of 


,  tli:it  of  b  and  of  the 
nj:isti-riug  uitchanism 
will  tic  continuous  iQ 
one  direction. 

Steam  -  press. 

Oiu'  ill  wltieii  the 
liUitvn  is  actuatt'd 
"  ysti_'am-po\ver  act- 
ing directly  or  in- 
termediately.     See 


Fig.  6711. 


Steam-port.  (Sfcam.)  An  opening  throngb 
the  valve-seat  to  tlie  inside  of  the  cylinder.  Known 
as  the  indicction  (inlet)  port,  or  the  eduction  (outlet) 
port,  respectively,  according  to  the  course  of  the 
steam. 

Steam-pO'w'er  Me'ter.  A  device  for  ascertain- 
ing the  amount  of  work  done  l>y  a  steam-engine. 
Fig.  5711  is  that  of  Messrs.  Ashton  &  Store_v,  of 
Manchester,  Enghmd. 

It  consists  of  a  double-acting  indicator  cylinder,  having  its 
ends  connected  with  those  of  the  engine-cylinder  by  i>iiies  n  g. 
The  indicator  piston-rod  a  carries  a  wheel  b  with  a  plain  rim 
and  a  long  pinion  c  gearini;  with  the  spur-wheel  '/.  At  the 
upper  eudof  this  rod  is  a  helical  spring,  which  resists  either  the 
upward  or  downward  movement  of  the  indicator  piston.  The 
wheeW/is  fixed  on  the  lower  end  of  a  spindle  havnig  a  worm  at 
its  upper  end,  which  communicates  motion  to  the  train  actuat- 
ing the  dial. 

The  wheels  ef  are  of  the  same  diameter,  and  on  the  same 
horizontal  shaft;    the  first  has  a  smooth    face,  which    is,    by 
means  of  a  spring,   pressed  against  the   rim  of  the  wheel  b\ 
the  other  /  is  grooved  and  contiected  by  a  band  with  the  cross- 
head  or  other  convenient   reciprocating   part   of  the   engine, 
causing  its  partial  rotation  in  one 
direction  ;   its  motion   is  reversed 
by  a  spring,  thus  causing  an  al- 
ternating reciprociiting  movement 
of  the   two   wheels  e  f  when  the 
engine  is  in  operation.  The  tension 
of  the  spring  at  the  head  of  the 
rod  a  is  so  adjusted  that  when  the 
pressures  on  each  side  of  the  pi-;- 
tonare  equal,  the  wheel  b  is  at  the 
center  of  the  wheel  e  ;  an   excess 
of  pressure  on  either  side  causes 
it  to  rise  or  fall  by  an  amount  pro- 
portionate to  this  excess. 

The  principle  of  operation  is  as 
follows:  If  the  wheel  /  be  con- 
nected with  the  cross-head  of  the 
engine,  so  that  its  periphery  and 
that  of  e  move  an  equal  distance 
and  at  an  equal  velocity  with  the 
cross-head,  and  a  steam  pressure 
of  50  pounds  per  inch  suffices  to 
move  the  wheel  6  to  a  point  mid- 
way between  the  center  and  the 
circumference  of  the  wheel  e,  the 
periphery  of  the  wheel  b  will  more 
with  half  the  velocity  of  the  en- 
gine-piston, and  so  on  in  propor- 
tion to  its  greater  or  less  distatice 

fromthe  center  of '^,  dependent  on  —   - 

the  effective  pressure.     The   rela-     J 

tion  between  this  motion  and  that      ^__  ^^    •'-■'  -  - 

communicated  to  the  gearing  of 
the  indicator  is  such  that  the  dials 
register  the  amount  of  work  done 

in  units  of  1.01)0  foot-pounds  for  each  circular  inch  in  area  of 
the  piston.  The  absolute  work  of  the  engine  in  a  given  time  is 
then  ascertained  by  multiplying  the  square  of  the  diameter  of 
the  piston  by  the  number  of  units  indicated  by  the  dial. 

As  at  each  up-stroke  of  the  piston  the  wheel  h  will  be  above 
the  center  of  tlie  wheel  e,  and  at  each  dowu-strok*;  an  equal,  or 


list  under 
PitEss,  page 
1784. 

Fig.  5712  illus- 
trates  a    steam 
and      hydraulic 
baliug-press . 
The       cylinders         ^ 
a  a'  inclose   the 
rams  b  &',  carrying  the 
cross-head  r,  which  is 
connected  by  the  links 
f/  d'  with  the  platen  e. 
The  cylinders  commu- 
nicate with  each  other 
and  with  the  chambers 
/'y',  in  which  the  pis- 
ton-rods of  the  steam- 
cylinders   g-  g'    work 
through  the  pipes  i  i' 
kk'.  These  contain  the 
water  or  oil  through 
which  the  pressure  is 
communicated. 

Previous  to  commencing  operations,  live  steam  is  admitted  to 

Fig  r:-\2. 


Steam- Power  Mitfr. 


Steam-PreiiS. 

the  cylinder  s,  forcing  irs  piston  out  in  opposition  to  the  fluid 
pressure  of  the  cylinders  «  a',  wliich,  on  steam  being  cut  off, 
forces  the  piston  back  again,  and  the  enmiecfing  pipe  between 
g  and  ff'  being  closed,  the  steam  i.<  readmitted  to  the  other  end 
of  the  cylinder  §■ ;  by  this  means  it  is  thoroujibly  warmed,  so 
a£  to  prevent  condeusation  during  the  subsequent  operatioo. 


STEAM-PRESSURE  GAGE. 
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fixini;  colors  upou  cloth  by  means  of  steam.     See 

STEA.\M'UE.S.s. 

It  (.'uibi-aces;  — 

1.  Tbecoluniu;  a  hollow  cylinder  having  nunierous  perfora- 
tions, arouud  which  the  cloth  is  lapju-d,  iu  ortUr  to  stcaui  it. 

2.  The  lantern  ;  a  frame  on  whirh  tlie  priuteJ  goods   are 
stretched  for  expusun.-  to  steam. 

3   The  box  i  a  wooden  boxclosedbya  coFer, 


Vis-  5715. 


Press  fur  Steaming  Goods. 

The  bales  are  next  placed  on  the  platen,  the  communication 
Taive  between  the  cylinders  §■  §■'  is  opened,  permitting  steam  to 
flow  from  one  to  the  other,  forcing  the  piston  y  forward,  and 
the  tiuid  into  the  cyhnders  a  a',  causing  the  rams  b  b'  to  ascend 
and  raising  the  plat'*n.  When  the  pressure  on  the  two  pistons 
is  equalized,  the  foi'ward  motion  of  this  piston  stops,  an  auto- 
matically acting  Tiilve  closes,  a  valve  is  ov>ened,  admitting  live 
steam  to  the  cylinder  sT,  again  forcing  its  piston  forward  ;  this  is 
of  smaller  area  thao  the  piston  f ,  andii-eceiving  the  full  force  of 
the  live  steam,  exerts  a  much  greater  and  moi'e  rapid  pressure, 
completing  the  operation.  The  bale  is  then  tied,  and  tbestix>ke 
of  the  pistons  rev'jrsed,  enabling  the  bales  to  be  removed  and 
the  operation  repeated. 

The  several  valves  governing  the  admission  and  exhaust  of 
steam  are  controlled  by  hand-levers. 

Fig.  5713  is  an  apparatus  for  steaming  goods  while  under 
pressure.  The  hollow  pressing-plates  d  h  s  C  communicate, 
through  steam  induction  and  eduction  \  ipes,  with  a  steam- 
chest  beneath,  divided  into  two  chambers  by  a  vertical  par- 
tition. These  plates  have  a  limited  vertical  motion  by  reason 
of  their  outer  edges  resting  upon  le  Jges  Ilk'  i:\  connected  with 
the  rods  k  k^  which  are  operated  by  levers  o'  p  by  means  of  a  cam 
o  on  the  wheel  V.  The  fulderi  ^t-^^j  with  layers  of  cardboard  | 
interposed,  are  placed  upon  the  "oij--.«'er  of  the  prci's,  and  then  , 
between  the  successive  sttam-pjait*;,  in  ascending  order,  until  ( 
all  are  filled.  The  follower  is  then  raised  by  its  screw  and  hand-  ; 
wheel,  and  steam  is  admitted  to  the  chest,  passing  through  the 
induction-pii»es  into  the  plates,  and  thence  out  through  the 
eduction -pipes  to  the  eduction  compartment  of  the  chest.  Tlie 
steam-pipes  slide  in  stuffing-boxes,  and  the  plates  are  lowered 
to  receive  the  goods  by  turning  the  wheel  L'  through  the  me- 
dium of  the  chain  m  which  passes  over  it. 

Steam-press^ure  Gage.     {Sicam-enginf.)     An 
iustiuiiifiit  for  iudicatiii^  the  pressure*  of  steam  in 
a  holler,  cylinder,  pipe,  tank, 
Fig  57U.  or  other  object  to  which 

—     it  is  attached. 

Bourdon's  (Fig.  5714)  con- 
sists  of  an   elliptical  copper 
tube  bent  into  an   arc  of  1 '. 
circumferences^  5W°.    Onr  ■  i 
the  extremities  commuuicait- 
with  the  boiler  or  reservoir 
of  condensed  gas  whose  press- 
ure is  to  be  measured,   and  I 
the   other  carries   an    index  | 
which    moves    backward 
forward  on   a  graduated  arc  1 
as  the  curvature  of  the  tube 
is  varied  by  changes  of  press- 
ure.    See"  Prkssuke-gage  ; 
Steam -GAGE. 

Steam  -  print'ing    Ap'- 
pa-ra'tus.   An  ai)paratus  for 


Sleam-Piimp  {Elevation). 

which  is  Qiade  steam-fight  at  tlie  edges  by  a  list  of  felt,  and  has 
a  perforated  steam-pipe  at  the  Ijottom. 

4.  A  chamber  into  which  steam  is  introduced  through  two 
perforated  pipes. 

Steam-pro-pel'ler.      A  steam-ship  driven  by 

screw-propeller. 

Fig.  5716. 


Cameron's  Sitam-Puinp  (Section). 

Steam-pump.     An  application  of  the  steam-en- 
gine to  puinpiiiL;  purposes. 

The  steam-pump  known  as  Cameron's  spe- 
•  cial,  extensively  used  in  collieries,  is  shown 

iu  Figs  5715,5716.  a  is  the  steam-cylinder  i 
b  c,  piston  and  rod  :  rf.  steam-chest ;  e,  plunger, 
operating  the  slide-valve  f'^gg,  reversing- 
valves,  covered  by  bonnets  i  i ;  k,  body-piece, 
connecting  steauKylinders  aud   water-cylin- 

Fig  5717- 


Steam- Pressure  Gage. 


"~=      Rih's  Sleain-Pinnp. 
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ders  I/;  /,  valve-chest,  and  in  m,  valves  of 
the  water-cyliuder;  y,  air-discharge  \eb- 
sel. 

The  reciprocating  motion  of  the  steim 
piston  altLTuately  opens  the  reversiiiK-vihi  s 
g,  which  exhaust  steam  from  either  eii  I 
of  the  plunger  e;  steam  i)ressure  at  tht 
other  eud  forces  it  from  that  to  the  otoLi 


Blake's  Steam  Fire-Pump. 

end  of  its  stroke,  and  opens  or  closes  the  steam-ports  n  n 
controlled  by  the  slide-valve /,  which  admits  steam  to  the  pis- 
ton. The  exhaust  takes  place  through  the  ports  p  p,  and  the 
valves^^are  reversed  by  steam 


Fig.  5719. 


from  an  unseen  passage  com 
municating  directly  with  the 
stoani-chest. 

Fig    5717  is   Blake's  steam- 
pump  for  feeding  boilers  or  for 
foiving    water    under     heavy 
pressure.     The  steam-valve,  au 
improved   modification   of  the 
common  slide-valve,  is  arranged 
to  run  under  either  high  or  low 
pi'essure,     exhausting 
into  the  coudenser  or 
into  the    atmosphere 
Tlie  operation   of  the 
valve  does  not  depend 
on    the    elasticity    of 
the  steam,  and  conse- 
quently   it    may     be 
worked  with  certainty 
by  water-pressure,  en- 
abling   the   apparatus 
to  be  readily  started, 
when  the  valve  is  fiUCd 
with  the  cold  water  of 
condensation. 

Fig.    5718  shows   a 
modified  form  of  this 


The  Paragon  steam-pump  (Fig.  5720)  has  its  induction  and 
edui  tinu  orifices  «  b  controlled  by  valves,  so  connected  that  one 
oi  tu-.  as  the  other  closes,  and  vice  versa,  by  the  action  of  the 
«  iter  a''  the  ram  c,  which  is  in  one  iiiece  with  the  piston  d  of 
tin  ste  im-cylinder,  rises  uud  falls  as  steam  is  admitted  above  or 
btlort  it 

A  ti\  wheel  e  rotated  by  an  eccentric  connected  with  the 
piston  lod  regulates  the  velocity  of  the  strokes 

The  Selden  steam-pump  (Fig,  5721)  has  two  pump-cylinders, 
operatuij;  by  a  plunger  directly  connected  with  the  piston-rod, 
working  in  a  cylinder  between  them.  The  cylinder  is  of  greater 
diLUiLter  than  the  piston,  enabling  water  containing  grit  aud 
dirt  to  be  pumped  without  injuring  the  parts  by  grinding. 

Fig.  5720. 


Paragon  SUuin-Pio/ip. 

The  steam-cylinder  valve-rod  projects  beyond  each  end  of  the 
steam-chest  and  has  a  lever  at  each  end,  which  is  struck  by  a 
rod  on  the  piston  passing  through  the  two  cylinder  heads,  thus 
operating  the  valve. 

Fig   5721. 


Portable  Steam- Pump. 

pump,  specially  adapted  for  fire-oxtiiiguishiog  purposes 

The  portable  pump  (Fig.  5710)  has  an  npriglit  boiler,  the 
pump  being  horizontal.  The  water-eduction  port  is  connected 
with  an  air-chamber,  to  render  the  discharge  continuous. 


Selden  Steam-Piwip. 

In  Kuowles's  steam-pump  (Fig.  5722),  the  steam  and  pump 
cylinders  are  both  horizontal,  and  the  latter  is  provided  with  au 
air-chamber  to  cause  a  uniform  delivery 
of  water. 

Fig    5723  illustrates  another  form   of 
vertical  steam-pump.      See   Dkaining-ex- 

GINE. 


KnoH'les^s  Steam-Pump. 

The  pump  (Fig.  5724)  is  particularly  designed  for  mining  pur- 
poses, and  where  gritty  or  sandy  water  is  to  be  raised.  It  is  a 
double-cylinder  plunger-pump.  The  two  plungers  a  a' are  di- 
rectly connected  to  the  piston-rod  of  the  steam-cylinder,  which 
does  not  ent^r  the  water -cylinders,  but  passes  through  guide- 
tlanges  at  their  sides,  and  is  consequently  not  subject  to  the 
abrasive  action  of  gritty  matters  contained  in  the  water. 

Fig.  5725  is  what  is  known  as  an  "  oil  line  pump,"  used  in 
the  petroleum  i-egions,  where  au  inclination  is  to  be  overcome 
in  conveying  oil  from  the  well  to  a  depot  or  other  situation 
above  ground.     It  has  two  pumping-cylinders  a  b,  one  at  each 
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STEAJI-SLED. 


Fig  5723 


may  be  varied  by  the  screw  A. 
The  lower  end  ofthe  Intern  is 
inserted  iu  a  screw  oj^erated 
by  a  band-wheel  below,  by 
turning  which  the  valve  e 
may  be  forced  up  against 
its  seat,  to  entirely  close 
the  steam  opening.  In  or- 
dinar.v  operation  it  is  al- 
lowed an  inJeliDiteaniount 
of  downward  play,  and  the 
tension  of  Ihf  diayibragm  i.* 
so  adjusted  that  it"  the  nor- 
mal steam-supply  is  exceed- 
ed, the  diaphragm  rises  and 
the  valve  cuts  off  the  sup- 
ply ;  but  if  the  press^ure  is 
too  small  the  opposite  effect 
is  produced,  the  tendency 
being  in  either  i-ase  to  cause 
a  uniformity  of  steam  press- 
ure in  the  eduction-cham- 
ber c. 

The  invention  is  particu- 
larly designed  for  ajiplication  to  steam -bio  were. 


5726. 


Steam- Hfgitlator  Valve. 


Fig.  572: 


Vertical  Steam-Pump. 

end  of  the  steam-cylinder  c :  one  acts  a.s  a  suction  and  the  other 
as  u  forcing  pump :  the  pipe  '/  connecting  the  two  enters  near 
the  head  of  the  one  and  near  the  foot 
of  the  other,  so  that  while  the  latter 
is  drawing  the  former  is  forcing. 

See  also  "Journal  of  Mining,"  Vol. 
I.,  the  first  cut  in  each  number,  Nos. 
17  to  26,  inclusive  \  and  Xos.  1,  2,  3, 
4,  A'ol.  II. 

Steam-ram.    A  steam-ves- 
sel haviiii,'  a  lu.*ak  for  lireaUino 
into   an  enemys    vessel  hy 
bearing  down  upon  her,  end     , 
on.     See  Ram. 


'j-:m 


Double- Plunger  Mining-Pump. 

Steam-reg'u-la'tor  Valve.     A  valve  for  auto-  i 

matifally  regulating  tlie  paisage  of  stc?am  tlirough  a 
pipe  or  opening. 

In  the  example,  the  upper  part  of  the  valve-.'item  a  passes 
through  and  is  connected  with  the  diaphragm  j,  the  degree  of  I 
compression  of  which  is  regulated  b}-  a  spring  whose  tension 


Oil  L'lte-Pump 


&'h:aifj  Kiixtm^-Macliine. 

Steam  Riv'et-ing-ma-chine'.    An  application 
of  the  steam-engine  to  riveting. 

In  Fig.  5727,  the 
ram  and  piston  of 
the  cylinder  a  are 
made  very  heavy 
and  in  one  piece, 
so  as  to  act  by 
momentum,  and 
are  operated  by 
direct  action  of 
steam  from  the 
steam-chest  6.  The 
piston  is  retracted 
by  the  expansion 
of  the  steam  u>ed 
in    riveting       See 

also    RlVETISG-MA- 
CHINE 

steam- 
room.  The  ca- 
pacity for  steam  over  the  surface  of  the  water  in  the 
boiler. 

Steam-shear.  (3fctol-u-o>-l-inr/.)  A  machine  for 
slitting  metal  plates.  The  plates,  20  to  30  feet  long 
and  6  or  7  feet  wide,  are  placed  on  a  table  provided 
■nith  rollers  and  guides,  which  is  advanced  toward 
the  knives  until  a  strip  of  the 
desired  witlth  and  of  the  whole 
length  of  the  plate  is  severed. 

One  used  by  the  Otis  hon 
and  Steel  Company  of  Cleveland, 
0.,  weighs  about  80,000  lbs., 
has  knives  87  inches  long,  and 
shears  l|-inch  steel  plates  at  a 
single  stroke.  See  SuEAKlNG- 
MACBiyy.. 
Steam-ship.      See    Steam- 

EiiAT. 

Steam-sled.  An  ice-loco- 
motive. 

The  sled  is  moved  by  point-ended 
radial  arms  on  a  rotating  wheel,  and 
has  two  pairs  of  runners  with  guide- 
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STEAM-TRAP. 


5728. 


St€a7n-Sled. 

knives  beneath.     The  forward  runner-frame  admits  of  oscilla- 
tioQ  to  guiilo  the  sled.     See  also  Fig.  2644,  page  1163. 

Steam-sli'cer.  A  steam-operated  machine  for 
slicing  dri.'il  meat  and  iVesh  vegetables.  See  RooT- 
SLirEii ;  Vkcetable-slickr. 

Steam  Steer'ing-ap'pa-ra'tus.      See  Steer- 

INO-ArrAIIATUS. 

Steam-ta'ble.  A  hollow  table  heated  by  steam, 
to  keep  joints  and  other  viauds  warm  in  the  dining 
or  carving  roonis  of  hotels. 

Steam-tank.  A  chamber  heated  by  steam,  nsed 
for  varions  purjioses  in  the  arts,  snch  as  steaming 
wood,  paper-stock,  rendering  fats,  etc.  See  under 
the  various  heads. 

Fig.  5729  shows  an  apparatus  for  treating  vegetable,  mineral, 
and  animal  matters  with  steam.    The  matter  to  be  treated  is 

Fig.  5729. 


Matters  ivith  Stea^n. 


placed  in  the  retainer,  which  is  run  into  the  boiler,  one  end  of 
the  latter  being  removable  The  retainer  is  a  wire-work  cylin- 
der supported  by  a  metallic  frame,  whose  circumferential  ribs 
carry  rollers  to  support  the  retainer  when  rotated.  Some  of 
these  rollers  are  fixed  in  casters,  which  are  turned  by  a  rod  and 
worm  gear  to  serve  as  supports 
when  the  retainer  is  run  out  on 
to  the  truck.  A  perforated  pipe, 
axially  attached  to  ami  remov- 
able with  the  retainer,  commu- 
nicates with  pipes  outside  the 
boiler  to  allow  introduction  of 
chemicals.  The  grate  is  re- 
movable with  its  supporting 
truck. 

Fig.  5730  represents  a  stcam- 
chamber  in  which  wood  is  treat- 
ed, to  preserve  it.  The  tim- 
ber-chamber is  charged  with 
superheated  vapor,  which  is  sub- 
sequently condiMisi'il,  and  the 
pores  of  the  wood  tilled  with  an 
oleaginous  preservative  material 
admitted  from  a  reservoir.  See 
Wood,  Preservation  of.  See 
also  Lard-tank  ;  etc. 

Steam-toe.  {Steam-engine.)  An  arm  fastened 
to  a  lifting-rnd  to  raise  it  by  the  contact  of  the  cam 
or  tappet.     The  toes  on  the  lifting-rods  of  the  inlet 


and  exhaust  are  sicam  and  exJumst 
toes  respectively. 

Steam-trap.  A  self-acting  de- 
vice for  the  discharge  of  condensed 
water  from  steam-engines  or  steam- 
pipes.  Cocks  are  frequently  applied 
for  the  purpose,  as  we  see  in  the  cyl- 
inders of  locomotive-engines,  etc., 
but  they  require  strict  attention. 

The  preferable  forms  of  steam- 
traps  are  automatic.  Some  are  ther- 
mostatic arrangements,  in  which  the  diiference  be- 
tween the  heat  of  steam  and  the  heat  of  the  water 
actuates  a  valve  to  discharge  collected  water ;  othei-s 
act  by  the  rising  of  a  float  in  the  water-chamber ; 
others  by  the  weight  of  the  collected  water. 

Fig.  5731  shows  several  forms  of  steam-traps,  a  is  TredgoKVs. 
A  square  box  is  placed  iu  such  position  as  to  collect  water  of 
condensation.  When  this  rises  to  acertain  bight,  the  float  raises 
the  valve  and  allows  the  water  to  flow  away.  As  the  float  falls 
the  valve  closes. 

In  b  is  a  thermostatic  valve.  As  the  chamber  fills  with  water 
the  rod  contracts  in  length  and  opens  the  valve  ;  as  steam 
takes  the  place  of  the  water  the  rod  lengthens  and  closes  the 
valve. 

In  c  the  water-discharge  valve  is  below  the  float  and  the 
water-line.  The  air-valve  is  operated  by  the  expansion  of  u 
copper  rod. 

f/  has  a  perforated  sliding-tube  sliding  in  a  seat,  and  has  a 
valve  on  each  end.  Steam  entering  at  one  end  blows  the  valve 
forward  on  to  its  seat  and  opens  the  holes  at  the  other  end,  so 
that  the  water  of  condensation  escapes  by  the  central  pipe. 

«  is  a  ti'ap  having  a  cylindrical  float  above  a  valve  formed  of 
a  telescopic  piece  sliding  in  a  perforated  tube,  which  allows  the 
water  to  flow  away,  and  closes  again  as  the  float  descends. 

Fig  5732  is  another  thermostatic  arrangement,  in  which  the 
entrance  of  steam  expands  the  spring  and  closes  the  valve.     As 
water   collects,   the    spring 
cools  and  the  valve  rises. 

Jones's  steam-trap  has  a 
float  a  at  the  end  of  a  pivot- 
ed rod  b,  to  which  the  stem 
of  the  valve  c  is  connected. 
When  a  certain  amount  of 
water  has   been   condensed 
in    the  trap  the   ball    rises 
and  lifts  the  valve,   al- 
lowing   the     excess    to 
i  escape    into   the   wa.ste- 
pipe  d.     The  valve  may 
-  also  be  lifted  by  the  ec- 
centric e,  which  turns  on  a 
shaft   passing   through  the 
side  of  the  trap,  /is  the  in- 
let and  ^  the  outlet  passage 
for  steam. 

Barr's  elliptic  steam-trap 
consists  of  two  tubes  a  b 
united  at  one  end  by  the 
casting  c.  d  e  are  two  cast- 
ings attached  to  the  free  ends  of  the  tubes,  one  d  having  an 
aperture  for  the  admission  of  steam,  and  the  other  e  an  aper- 
ture for  the  escape  of  the  water  condensed.  /  is  a  globe- 
valve  ;  §",  a  yoke  secured  to  the  tube  n  and  to  the  valve- 
stem;  k,  a  rod  secured  to  the  eastings  d  e,  and  having  a  nut 


Apparatus  for  l^eserving  Wood. 


i  which  regulates  the  movement  of  the  valve. 

Steam  entering  the  opening  in  d  expands  the  tubes,  which 
being  prevented  from  extenciing  longitudinally  by  the  rod  A, 
are  caused  to  spread  apart  the  tube  a,  carrying  the  yoke  g^  and 
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Fig.  5731. 


=1' 


Jones's  Steam-Trap. 


I      In  Wilson's  steam-trap,  c  is  the  spring,  the   upper   leaf 

brass  and  the  lower 
I  steel  ;    the    two  are  Fig.  57.33. 

closely  riveted  to- 
I  gether.   6,  the  valve, 

is  aplateofeomuioii 

solder,  raised  on  ih 

under  side  of  tli^ 
I  steel  leaf  of  the 
1  spring. 

Steam  -  tug. 

A  small  but  pow- 
erful steam-ves- 
sel for  towing 
ships  ill  or  out  of  harbor. 

Steam  Vac'u-um-pump.  One  for  raising 
water  by  the  coiiileiisatiuii  uf  steam  in  a  vessel  situ- 
ated at  such  elevation  above  the  water-supply  that 
the  atmospheric  piressure  will  raise  the  water  to  the 
chamber  and  operate  the  valves.  See  Vacuum 
Ste.\m-pump. 

Steam-valve.  A  device  for  opening  or  closing 
a  steam  [lipe  or  port.     See  list  under  Valve. 

Steam-ves'sel.    See  Steamboat. 

Steam  Wa'ter-el'e-va'tor.  A  water-raising 
apparatus  in  which  tlie  pressure  of  steam  ou  the  wa- 
ter is  the  means 

of    elevating    it.  Fig.  5734. 

The  old  idea  of 
Savery,  Worces- 
ter, and  others.  '^ 
(See  Steam-en- 
gine.) The  en- 
graving shows  a 
locomotive  whose 
steam  -pipe  b  is 
temporarily  connected  with  the  chamber  a  to  in- 
ject steam,  by  whose  condensatiou  the  chamber  is 
tilled,  and  by  whose  subseijueut  pressure  the  water 

Fig  57.35. 


Steam-  Traps. 


valve-stem  in  one  direction,  and  the  tube  h  moving  the  valve 
/  in  the  other  direction,  closing  the  valve  and  preventing 
escape  of  steam. 

As  soon  as  condensation  takes  place  the  tubes  a  b  cool  and 
contract,  opening  the  valve  and  permitting  the  steam  to  escape. 

Fig.  5(32. 


Barr^s  Elliptic  Steam-Trap. 


Wilson's  Steam-Trap. 

is  driven  by  pipe  e'  to  the  tender ;  c  is  a  valve-box  ; 
c,  an  air-chamber.     See  also  Vacuum  Steam-pump. 

Steam-'way.    A  passage  leading  from  the  steam- 
port  of  a  valve  to  the  cylin- 
der. FigJ736. 

Steam -Tvheel.    The, 
Rotary      Steam  -  engine 
(which  see). 

Steam -■wrhis'tle.  A 
sounding  device  connected 
with  the  boiler  of  a  steam- 
engine,  either  stationary, 
locomotive,  or  marine,  for 
the  purpose  of  announcing 
the  hours  of  work,  signal- 
ing, etc. 


It  was  invented  about  1826  by 
Adrian  Stephens,  chief  mechanic  Steam-Valve. 

at  Plymouth  Works,  England, and 
The  trap  may  be  set  to  allow  escape  of  steam  at  any  given    afterward  of  Merthyr  Tydvil,  Wales,  and  was  desipmed  to  ren- 
pressure  by  means  of  the  nut  i.  1  der  clearly  audible  the  escap^  of  steam  from  the  safety-valve. 


Steam-  Trap. 
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Fig.  5737, 


Fig.  5738. 


Stearn- Whistle. 


%4J 

Steam- Pressure  Water-Elevator. 

Tig.  57.3S  illustrates  the  whistle  of  a  locomotive-engine.  The 
foot  is  bolted  on  to  the  tire-hox,  has  an  opening  for  the  admis- 
sion of  stesim,  and  is  provided  with  a  cock,  by  turning  which 
steam  is  permitted  to  rush  into  the  hollow  piece,  which  is  pro- 
vided with  holes  around  its  lower  and 
narrower  portion,  through  which  the 
steam  rushes  into  the  cavity  of  the  cup, 
and,  passing  out  through  the  narrow 
annular  opening,  impinges  agaiu?t  the 
rim  of  the  bell,  causing  a  shrill,  piercing 
sound.  Holes  in  the  top  of  the  bell 
permit  the  escape  of  the  steam  upwardly 
and  increase  the  volume  of  sound.  The 
'  quality  of  the  tone  depends  on  the  width 
of  the  annular  opening,  the  depth  of  the 
bell,  and  the  distance  between  it  and  the 
cup. 

The  Calliope  (which  see)  is  a  series  of 
puch  whistles  tuned  to  a  scale  and  oper- 
ated hy  keys.  See  Patent  13,068  of  1855. 
Steam-whistles  are  also  made  to  give 
varying  tones  by  graduating  the  length 
of  the  pipe  or  cup. 

Patent  131,17(j  of  1872  has  in  the  bell 
a  removable  piston  which  graduates  the  sound  so  as  to  play  a 
tune. 

Patent  142,166  of  1873  has  a  bell  which  consists  of  a  fixed  open 
cylinder  and  a  slightly  larger  cylinder  closed  at  one  end  and 
Blidiug  over  the  first.  This  makes  a  telescopic  sounding-tube, 
the  length  of  which  may  be  varied  to  produce  musical  notes. 

Patent  Ul,;i8U  of  1873  has  a  .series  of  gates  in  the  body  of  the 
pipe,  which  form  lonipons  to  vary  its  length,  and  so  form  musi- 
cal notes 

No  29,915  of  1860  has  a  series  of  reeds  in  a  chamber,  and 
movable  shutters  for  closing  all  but  the  one  required  to  sound 
a  given  note. 

Steam-winch.  A  form  of  linisting-apparatus  in 
which  rotary  motion  is  imparti'd  to  tht*  winding 
axle  from  the  piston-iod  of  a  steam-engine,  directly, 
as  at  A,  or  intermediately,  through  buvel-gearing,  as 
in  B.  The  former  is  more  rapid  ;  the  latter  atibrds 
greater  power. 

It  is  specially  used  for  getting  freight  in  and  out 
of  vessels.  See  Cuane  ;  Steam-crane  ;  Tuaveu-s- 
INc.-<'n.\NK  ;  and  list  under  Hoistixg-apparatus. 

Ste'a-rine.  The  more  solid  portion  of  fats  and 
oils  after  the  tluid  portion,  olcine.  has  beun  removed. 


The  growth  of  the  stearine 
industry  dates  from  the  la- 
bors of  Braconnot  in  1817,  in 
separating  oleine  and  stea- 
riue,  followed  by  the  re- 
searches of  M.  Chevreul 
Prof,  J.  Lawrence  Smith  ob- 
served, in  his  address  at  the 
Priestly  Centennial  of  Chem- 
istry :  "  M.  Chevreul  did  not 
give  to  the  world  the  results 
of  his  labors  as  a  mass  of  iso- 
lated facts,  but  he  system- 
atized and  classified  new 
acids,  new  bases,  and  left  to 
us  the  chemical  history  of 
facts  almost  as  fully  mado 
out  as  they  are  at  the  present 
time;    and  these   have   con- 

tributed  as  much  as,  if  not 

mure  than,  any  class  of  researches  to 
give  dii'ection  and  growth  to  organic 
chemistry.  The  decomposition  of  the 
fats  and  formation  of  the  fatty  acids 
ik'Vcloped  the  fact  that,  when  melted 
and  allowed  to  cool  slowly,  the  more 
solid  acids  crystallized,  so  as  to  allow 
:  of  easy  separation  of  the  solid  from 
the  liquid  part,  which  fact  soon  sug- 
gested a  practical  application." 

In  1823  a  complete  account  of  the 
labors  of  M.  Chevreul  was  published. 
The  steps  which  led  to  the  greatnianu- 
faetures  and  commercial  undertakings,  such 
as  the  Price  Candle  Factory,  were  made  by 
(iay-Lussac  and  Chevreul  in  1S25.    They  first 
thniight  of  forming  the  fatty  acids  by  saponify - 
c  fats  by  alkalies  and  the  alkaline  earths, 
posing  by  acid,  and  separating  the  solid 
;itii|  liquid  parts  by  pressure.     In  the  earlier 
I'loc.s.-^es   the    expense   of   potash    and    soda 
formed  a  great  difficulty,  hut   this  was  sub- 
-'  sequently  avoided  by  the  use  of  lime.    De  Milly 

and  Rlotard  in  1829  in  the  process,  and  Cam- 
baceres  in  the  process  and  also  in  the  inven- 
tion of  the  plaited  wick,  put  the  industry  upon  a  firm  footing. 
To  quote  farther  from  Professor  J .  Lawrence  i<mith  :  — 

"  A  second  advance  in  this  industry  was  the  use  of  sulphuric 

acid   to  decompose  the  fats;    this    plan   originated  also  with 

Chevreul  and  Gay-Lussac,  but  was  not  successfully  carried  out 

until  combined  with  the  distillation  of  the  fatty 

acid  after  the  decomposition, — a  method  first 

executed  by  Dubrunfaut,  and 


I 
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Fig.  6739. 


successfully  carried  out  by 
Coley,  Jones,  and  Wilson,  and 
subsequently  perfected  by 
Gwinne  and  Jones. 

"  The   next    step  made    in 
stearinery  was  the  de- 
composition of  the  fats 
byxvater    The  concep- 
tion   of  this  method, 
conmion    with    all 
the  methods  of  saponi- 
fication of  fatty 
bodies,  is  to  be 
referred  back  to 
the    author    of 
the  discovery  of 
the  true  nature 
of  fats,  M.  Che- 
vreul ;     for     in 
his  original  researches  he 
pointed     out    the    perfect 
analogy  between   the   fats 
and  the  compound  ethers, 
the   latter  class   of  bodies 
being     decomposed      into 
their  two  constituents,  in 
the     presence    of     water 
heated  in  close  vessels  un- 
der pressure ;  a  reasonable 
deduction  from  which  was 
that    fats   would    undergo 
an    analogous   decompo^i- 
tiou.     This,  however,  was 
Dot     undertaken     at    tlie 
time,  but  by   an  accident, 
about    the    time    of    Che- 
vreul's   researches,  it  was 
observed  to  take  place   by  Faraday,  when  his  attention  was 
drawn  to  some  changes  in  oils  used  by  Perkins  in  his  curious 
eteam-engine  that  employed  very  hot  water. 

"No  attempt  was  then  made  to  draw  any  practical  results 
from  these  observations,  and  we  find  no  farther  notice  taken 
of  the  subject  until  early  iu  the  year  1851,  by  R.  A.  Tilghmann, 
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of  Philadelphia,  when  patents  were  taken  out  by  him  for  de- 
composiug  fats  mixed  with  water,  and  sui>erheatud  in  vessels  of 
a  certain  description.  The  method  of  Til'jhmann,  iis  originally 
patented,  was  never  intioduced  into  practice  ;  since  then,  with 
change  in  the  manner  of  operating  and  in  the  nature  of  the 
boiler,  it  has  been  successfully  conducted  in  many  factories. 

"  In  the  latter  part  of  the  same  year  that  Tilghmann's  pro- 
cess was  patented,  M.  Melsens,  of  Belgium,  took  out  a  patent 
very  analogous,  using  fats  mixed  with  water  in  the  proportion 
of  20  to  100  per  cent  of  the  latter;  the  water  might  be  acidu- 
lated with  from  1  to  10  per  cent  of  sulphuric  acid,  or  the  addi- 
tion of  salt  would  suffice  ;  the  whole  was  heated  from  180°  to 
20U°  C.  for  several  hours.  The  success  of  Melsens's  process  was 
immediate,  and  it  was  put  into  operation  on  a  large  scale  in 
Antwerp  in  vessels  holding  one  ton  of  tallow,  to  which  was 
added  50  per  cent  of  water,  and  in  six  hours  the  decomposition 
was  complete  at  a  tenipemture  of  180^  C.  (ten  atmospheres). 
The  fatty  acids  thus  made  were  of  a  very  satisfiictory  quality, 
quite  as  much  so  as  those  obtained  by  other  methods  of  saponi- 
fication. 

"  But  this  method,  by  superheated  water,  is  now  supplanted 
by  a  mixed  method  of  usiug  oue  or  two  per  cent  of  hme  with 
the  superheated  water,  which  addition  facilitates  and  hastens 
the  reaction  in  a  manner  not  j'et  understood  by  chemists." 

Ste'a-rine-press.  A  hydraulic  press  used  for 
depriving  steanne  (stearic  acid)  or  spermaceti  of 
fluid  oily  impurities. 

Fig.  5740. 

d .     ^     .     .      _ 


a  is  the  cylinder ;  b,  the  ram :  c  r,  iron  plates  previously 
heated,  placed  between  every  two  cakes  of  the  material ,  inclosed 
in  hair  or  cloth  bags  ;  d  d,  a  head  strongly  bolted  to  the  cylin- 
der to  receive  the  pressure.  The  oil  tlows  through  a  spout  e  to 
a  reservoir.  The  i-am  is  brought  back  to  place  after  pressing 
by  weights  and  chains  connected  to  the  vods//. 


Fis.  5741. 
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Ste'a-tite-stove.  A  form  of  stovo  in  which  the 
sides  and  top  are  of  soapstone,  with  iron  frames  and 
fittings. 

Steel.  A  most  valuable  alloy  of  iron,  which  pos- 
sesses certain  peculiar  characteristics. 

This  alloy  of  iron  is  generally  understood  to  de- 
pend for  its  quality  upon  the  possession  of  a  certain 
proportion  of  carbon,  wldcli  causes  it  to  harden 
when  heated  and  plunged  into  water.  An  expert, 
Jlr.  A.  L.  Holley,  defines  it  as  an  alloy  of  iron 
wliich  is  cast  while  in  a  Huid  state  into  a  malleable 
ingot.  Blister  and  shear  steels,  however,  made  by 
the  usual  cementation,  are  not  cast,  neither  is  the 
native  steel  cast  by  the  African  and  Asiatic  tribes. 
The  dill'erence  Between  steel  and  iron  is  always 
structural,  usually  chemical  also. 

Another  definition  is,  a  compound  or  alloy  of  iron 
that  will  forge,  harden,  and  temper  (Ckooker). 
This  includes  iron  in  combination  witli  various  other 
elements  besides  carbon,  as  silver,  tungsten,  chro- 
mium, titanium,  cyanogen,  silicon. 

Ordinary  steel  contains  from  0.5  to  1.5  per  cent  of 
carbon.  Its  hardness  and  fusibility  increase  with 
the  amount  of  carbon,  and  when  this  element  is  in 
excess  it  becomes  cast-iron.  When  the  proportion 
of  carbon  is  small,  the  metal  is  termed  mild  or  Imo 
steel ;  high  steels  are  those  containing  a  large  pro- 
portion of  carbon. 

Steel  has  been  produced,  as  an  experiment,  by 
heating  the  iron  to  be  converted  in  contact  with 
diamond. 

The  earliest  discovery  or  inTenfion  of  steel  is  in  the  remote 
past,  but  the  nature  of  the  change  in  the  iron  was  not  under- 
stood.    It  was  prepared  by  fusion,  and  not  by  cementiition. 

It  would  seem  that  the  distinction  between  qualities  was 
known  and  utilized  B.  c.  335,  as  the  Persian  and  Damascene 
sword-blades  were  then  in  high  repute,  and  were  formed  of 
slips  or  thin  rods  of  iron  and  steel,  bound  together  with  iron 
wire  and  united  by  welding. 

The  terms  used  in  the  original  Scriptures  are  translated 
"  iron  '■  and  "  steel  "  according  to  the  context.  The  "  iron  " 
of  that  day  was  in  fact  a  "  steel,"  being  procured  by  a  single 
or  repetitive  process  from  the  ore.    See  IROX  ;  JIalleable  Ieox. 

'*  lie  shall  flee  from  the  iron  weapon,  and  the  bow  of  steel 
shall  strike  him  through  "  — Job  sx  24. 

"Shall  iron  break  the  northern  iron  and  the  steel'"  — 
Jer.  XV.  12. 

Ezekiel,  about  600  B.  c,  speaks  of  the  "bright  iron"  of 
Javan :  and  Hesiod,  850  B.  c,  of  "bright  iron"  and  "black 
iron,"  the  former  probably  meaning  steel  :  it  may  have  been  a, 
different  quality,  and  have  taken  a  finer  polish,  ai  steel  does. 

Steel  was  imported  from  the  country  of  the  Chalvbes  into  Greece 
about  500  B.  c,  and  the  name  dialijbs  signified  steel.  The  de- 
scription of  steel-making  by  Aristotle  shows  that  the  process 
was  repetitive,  and  that  dross  was  eliminated  Heating  several 
times  in  contact  with  charcoal  was  held  to  purify  it  It  was 
not  understood  till  comparatively  lately  that  steel  is  a  carburet 
of  iron. 

Polybius,  the  fi:iend  of  Scipio  Africanus,  states  that  the  hel- 
met and  armor  of  the  Roman  soldier  were  of  bronze,  but  that 
the  sword  was  a  cut  and  thru«t  blade  of  Spanish  steel.  The 
forgers  of  the  latter  were  in  Celtiberia,  now  New  Castile  and 
Arragon.  The  town  of  Bilbilis  and  the  little  river  Salo,  a  tribu- 
tary of  the  Ebro,  are  celebrated  as  the  center  of  the  iron  dis- 
trict. 

Diodorus,  a  Greek,  who  wrote  about  50  B.  c. .describes  the 
Celtiberians  as  armed  with  weapons  of  excellent  temper.  He 
states  that  they  buried  the  iron  till  part  was  consumed  by  rust, 
and  that  the  remainder  made  swords  strong  enough  to  cleave  a 
shield  or  helmet,  or  cut  through  a  bone.  Some  wrought  bands 
that  were  recovered  with  the  piles  driven  to  support  the  abut- 
ments of  old  London  Bridge  were  bought  by  a  cutler,  who  be- 
came celebrated  for  the  surpassing  excellence  of  the  blades 
forged  from  the  "  old  scrap-pile." 

Pliny  gives  a  long  description  of  iron  and  the  modes  of  its 
manufacture. 

The  varieties  of  steel  in  modern  practice  are  very  numerous, 
many  of  them  having  peculiar  adaptation  to  a  certain  specific 
purpose  in  the  arts  ;  among, them  are  :  — 

a.  Katvral  steel.  A  crude  steel  obtained  by  the 
finery  process,  i.  e.  by  removing  the  impuiities  of 
cast-iron  by  jets  of  air  blown  into  the  bath  of  molten 
metal,  which  is  covered  by  a  kyer  of  cli.arcoal.  It 
is  very  similar  in  its  properties  to  puddled  steel,  and 
is  used  as  a  raw  material  for  crucible  east-steel. 
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The  natural  steel  of  flcrnmny  \s  made  directly  from  the  ore, 
and  souietiiiies  from  pig-iron  in  the  Catalan  forge.  It  is  stated 
by  Berguiauu  to  be  ;  — 

Iron 9(1.84 

Manganese 2.1(3 

Carbon 1-00 

lOU.UO 

The  ore  is  smelted,  as  for  iron,  in  blawt  furnaces;  hut  the 
blast  is  weaker,  and  i^  directed,  not  upon  the  metal,  but  in  a 
horizontiil  direction  above  it  The  metal  is  kept  covered  with 
slag,  and  is  not  disturbed  by  stirring.  U'heu  the  iron  is  judged 
to  be  sufficiently  rctiucd,  it  is  taken  out  of  the  furnace  and 
forged. 

b.  India  sicd,  or  loootz.  A  steel  made  in  India 
by  melting  the  crude  native  iron  (containing  a  small 
percentage  of  carbon)  in  crucibles,  in  whicli  pieces 
of  wood  or  leaves  are  introduced.  The  name  has 
been  appropriated  l)y  English  manufacturers  to  their 
own  products,  which  are  probably  ordinary  cast-steel 
of  good  ([uality. 

The  mode  adopted  by  the  native  East-Indian  for  obtaining 
steel  is  somewhat  primitive,  but  by  the  exercise  of  skill  in  manip- 
ulation an  excellent  article  is  produced.  It  is  understood  to  be 
made  from  the  magnetic  oxide  of  iron  The  ore  is  stamped  to 
fragments,  and  the  adhering  ijuaVtz  separated  by  wa.shing  and 
sifting.  The  smelting  is  elfected  in  the  most  primitive  way  ; 
the  furnace  is  built  of  clay,  and  not  more  than  four  or  five  feet 
high  ;  the  bellows  is  formed  of  two  goat-skins,  with  a  bamboo 
nozzle,  tipped  with  a  clay  tube  at  the  end  which  is  to  be  nearest 
the  fire;  the  fuel  is  charcoal.  (See  Smelting-furnace.)  By 
this  process  the  Hindoo  manages  to  obtain  a  most  excellent 
steel. 

"The  iron  is  heated  to  alow  red  heat,  and  is  beaten  for  a  long 
time  with  stoue  hammers  on  a  stone  anvil  ;  the  Hindoos  having 
au  opiuion  that  iron  implemeuts  are  injurious.  To  convert  the 
hmiiinered  iron  into  steel,  it  is  broken  into  small  pieces,  and 
put  into  small  crucibles  with  a  little  dry  wood  ;  the  crucibles 
are  stopped  up  with  clay,  and  are  put  into  a  furnace,  where 
they  are  entirely  covered  with  charcoal.  A  blast  is  then  ap- 
plied for  two  or  three  hours  ;  the  cruciblesare  removed,  allowed 
to  cool,  broken,  and  the  metal  removed;  it  has  changed  its 
character  from  iron  to  steel.  The  lumps  of  steel,  called  onl/lfs, 
are  sorted  into  different  sizes  for  knives  or  small  tools,  daggers, 
spear-heads,  or  sword-blades,  and  find  a  ready  sale  iu  most  of 
tile  marki'ts  in  India,  at  prices  varying  from  six  to  eight  annas, 
or  24  cents  a  pound.  There  is  a  considerable  export-trade  of 
Indian  woortz  steel  from  Hyderabad,  Masulipatam,  the  Deccan, 
and  Berar  to  Upper  India,  Persia,  and  Damascus,  the  ooilie>. 
being  carried  on  donkeys  and  ponies  by  Byraghies  and  wander- 
ing tribes,  who  live  by  this  trade. 

c.  Puddled  steel,  or  scmi-steeL  A  steel  obtained 
in  the  reverberatory  furnace  by  conducting  the 
puddling  process  iu  such  a  manner  that  the  iron 
"comes  to  nature"  aud  aggregates  into  the  solid 
form  liefore  the  carbon  is  entirely  removed.  The 
product  is  similar  in  structure  to  wrought-iron,  while 
the  residual  carbon  gives  it  hardness  and  the  tem- 
pering property. 

d.  Cement  steel,  or  hlister  steel.  This  is  obtained 
by  piling  bars  of  Avrought-ii-on  interstratified  with 
charcoal  in  a  brick  compartment,  which  is  cemented 
tightly  to  prevent  access  of  air,  and  subjecteil  inside 
the  walls  of  tlie  compartment  to  a  high  temperature 
for  several  days.  Carbon  is  absorbed  in  considerable 
quantity. 

In  England,  the  Swedish  iron  is  used  for  making  the  best 
steel.  It  is  received  in  bars  3  inches  wide,  &  g  of  an  inch  thick, 
and  about  12  feet  long.  These  are  laid  up  evenly,  in  a  con- 
verting furnace,  which  consists  of  two  rectangular  vessels, 
technically  called  a  pair  of  pots,  made  of  a  refractory  silicious 
freestone,  and  supported  upou  solid  masonry,  with  a"  firebrick 
top,  upon  whidi  the  pots  rest,  the  brick  divisions  forming  Hues 
underneath.  The  pots  are  3^  X  Z\  feet,  and  12  feet  long,  and 
are  placed  parallel  to  each  other,  but  18  inches  apart,  forming 
tlues,  extending  up  the  sides  and  ends  of  the  pots  into  the  fire- 
brick vault  which  covers  the  whole.  This  vault  has  an  arched 
opening  at  each  end,  for  charging  the  pots  with  iron,  or  taking 
out  the  charge  when  converted  into  steel.  During  conversion, 
they  are  bricked  up  and  plastered  with  clay.  There  is  also  a 
small  opening  over  each  pot,  through  which  bars  can  be  put. 
Out  of  the  vault  ri«e  three  chimneys  on  each  side,  opening  into 
a  large  cupola.  The  fire-grate  is  under  the  middle  lines  and 
the  whole  length  of  the  pots,  with  a  door  at  each  end,  kept 
closely  shut,  except  when  being  charged.  Each  pot  has  a 
stratum  of  charcoal  evenly  laid  on  the  bottom,  above  which  a 
layer  of  bars  is  placed,  and  covered  half  an  inch  deep  with 


charcoal ;  bars  and  charcoal  are  thus  laid  alternately  until  the 
pot  is  nearly  full,  and  finished  olf  with  a  thicker  covering  of 
charcoal  over  the  top.  The  pots  when  filled  are  covered  over 
with  five  inches  of  ic/icf/  SH'nr/',  which  contains  iron  and  steel 
in  minute  particles,  and,  becoming  partially  fused  when  hot, 
perfectly  pi-otects  the  steel  underneath  from  the  action  of  the 
air.  Each  furnace  has  a  five-inch  opening  through  the  walla 
and  into  the  center  of  one  end  of  the  pots,  through  which  two 
or  three  of  the  top  bars  project,  the  opening  being  filled  up 
with  fine  ashes,  well  rammed  to  exclude  the  air.  The  fire,  grad- 
ually raised  to  great  intensity,  is  kept  up  for  six  or  eight  days. 
A  furnace  holds  about  IG  tons  of  iron,  and  is  considered  to  be 
well  worked  if  14  to  16  heats  are  got  out  in  a  year.  See  Fig.  1197. 
When  the  conversion  is  supposed  to  be  nearly  complete,  a 
top  bar  is  drawn,  and,  when  cold,  is  broken;  its  condition 
shows  the  state  of  the  whole,  and  the  fire  is  regulated  accord- 
ingly. A  second  or  third  bar  is  subsequently  drawn,  aud  when 
the  conversion  is  considered  to  be  complete,  the  fii'e  is  allowed 
to  go  out.  In  four  days  the  man-holes  are  opened  to  hasten 
the  cooling,  and  in  four  more  the  steel,  still  hot,  can  be  taken 
out.  A  full  furnace  charge  is  called  a  htat  rt/s/fc/,and,  accord- 
ing to  the  degree  of  carbonization  required,  is  called  a  i/rring 
heat,  a  cutkr''s  heat,  a  f.hear  heat,  a_/f/c  heat,  or  a  mflling  heat. 
The  surfaces  of  the  bars  are  now  covered  with  thin  blisters, 
hence  the  name  blister  steel.  The.'-e  terms  do  not  npj)Iy  to  the 
temper  of  the  steel,  but  to  the  length  of  time  in  the  furnace. 
This  steel  is  useful  for  some  purposes,  but  is  not  adapted  for 
making  tools  for  working  wood  or  meUil.     See  also  Fig.  11U8. 

Shear  and  spring  steel.  The  bars  are  now  broken  and  sorted 
by  experienced  workmen  into  the  various  tempers  ;  the  hardest 
are  laid  aside  for  melting,  and  the  softer  hanmiered  into  shear 
or  spring  steel.  Those  required  for  shear-steel  are  broken  into 
lengths  of  about  one  foot ;  are  next  laid  upou  each  other,  three 
or  four  together;  then  heated  in  a  furnace  to  iceWi/i^  heat, 
and  drawn  under  the  hammer  or  "  tilted  ''  to  the  size  intended. 
It  is  then  si/igle-shear  steel.  If  again  broken,  heated,  and  ham- 
mered, it  becomes  double-shear  steel,  an  extra  quality  used  for 
best  table  cutlery  and  other  first-class  purposes.  ,  Spring-steel 
is  m.ide  from  bars  jiassed  at  a  red  heat  between  grooved  rollers 
until  reduced  to  the  particular  size  required.  Shear  and  spring 
sttel  are  the  chief,  if  not  the  only  qualities  manufactured  direct 
from  the  converting  furnace. 

Mushet's  process  for  making  steel,  patented  in  England  in 
1801,  consists  in  placing  malleable  iron  in  sci-aps  or  bars  in  a 
crucible  with  a  due  proportion  of  powdered  charcoal,  pitcoal, 
graphite,  or  other  carbonaceous  substance,  and  subjecting  it 
to  intense  heat- 
Rich  aud  pure  iron  ore  may  be  inclo-^ied  with  carbonaceous 
matter,  and  treated  with  heat  in  a  similar  manner. 

By  varying  the  quantity  of  the  carbonaceous  matter,  steels 
of  different  quality  are  obtained.  In  employing  wood  charcoal 
from  1  -n  to  ^/.^  of' the  weight  of  the  iron  is  usually  sufficient. 
Fi'om  1(50  t*^  *  40  pi'oduces  a  very  fusible  metal  suitable  for  steel 
castings. 

c.    Cast-stccL 

Cast-steel  was  invented  in  17-10  by  Denjamin  Huntsman, near 
Sheftield.  His  process  was  to  place  small  fragments  of  blistered 
steel  in  a  crucible  of  fine  clay,  place  some  broken  green  glass 
above,  lute  the  cover,  and  then  place  the  crucible  in  a  furnace. 
AVhen  melted,  the  crucible  was  withdrawn  and  the  contents 
poured  into  an  iron  mold.  Huntsman  was  a  German;  born  in 
1704  ;  began  life  for  himself  as  a  clock-maker. 

This  is  essentially  the  process  yet  followed  in  producing  fine 
cast-steel,  suitable  for  cutlery  and  tools  for  working  iu  metal 
and  wood. 

Previous  to  the  successful  efforts  of  Bessemer,  various  efforts 
had  been  made  to  produce  cheap  steel  on  a  large  scale. 

/.  Bessemer  and  kindred  steels. 

For  many  years  it  had  been  believed  in  England  that  Swedish 
iron  derived  its  valuable  steel-producing  qualities  from  the 
presence  of  manganese. 

Heath,  of  Sheflield,  England,  in  1839.  devised  a  mode  of  com- 
bining carbon  with  manganese  to  produce  a  carburet,  which 
converted  English  iron  into  very  good  steel.  He  obtained  a 
patent  for  it.  Unfortunately,  he  did  not  patent  his  improve- 
ment, which  consisted  in  putting  into  the  furnace  the  elements 
of  his  carburet  (carbon  and  manganese).  The  Sheflield  manu- 
facturers defied  him,  and,  after  years  of  litigation,  he  died, 
broken-hearted,  in  1850, 

Macintosh,  Scotland,  patented  a  process  for  converting  malle- 
able iron  into  steel  by  subjecting  it  to  a  stream  of  carliurcted 
hydrogen  gas,  evolved  from  coal  under  distillation.  The  iron 
is  inclosed  in  a  crucible  in  the  furnace,  and  whon  it  has  arrived 
at  a  proper  heat  a  stream  of  gas  is  directed  upon  it  by  a  pipe. 

A  new  method  of  steel-making,  which  has  recently  been  pat- 
ented in  France,  is  as  follows:  (1)  Employing  ammoniac  and 
carbonated  hydrogen  gases  in  certain  proportions  for  the  cemen- 
tation of  iron  on  a  large  scale,  the  gases  acting  simultaneou.«;ly, 
and  at  the  moment  of  their  production,  by  the  decomposition 
at  a  high  tempeniture  of  a  mixture  of  sal  ammoniac  and  a  sub- 
stance supplying  proto  or  carbonated  hydrogen  ;  (2)  for  the 
making  of  cast-steel  from  scraps  of  iron,  cemented  by  the  pro- 
cess above  described,  and  melted  by  the  same  operation  ;  and 
(3)  the  fabrication  of  steel  by  the  fusion  of  cemented  iron  sponge 
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produced  by  the  reduction  of  ores,  forge  scorije,  etc.,  by  means 
of  gTi^  derived  from  peat  or  hydrogenous  matters. 

Newton,  1.S4S,  Marcy,  1S49,  directed  a  ?tream  of  air,  or  of  air 
inin;;Ie<l  with  carbonic  oxide,  upon  the  surface  of  the  molten 
metal  in  a  reverberatory  furnace.  This  faileti  for  lack  of  pene- 
tration. 

Nasmyth  employed  blowing-tubes  to  inject  steam  below  the 
surface  of  the  metal,  to  agitate  the  iron  uicchanically,  and  by 
the  decomposition  of  the  steam  furnish  oxygen  for  the  removal 
of  the  Qprbon.and  hydrogen  for  separating  the  .<:ulphur  and 
phosphorus.     The  proce-ss  failed  by   too  great  a  reduction  of 
temperature. 
Martien  added  air  to  the  st^am. 
Bessemer  used  air  alone,  introduced  through  tubes. 
Berard  added  hydrogen  gas,  genemted  in  a  separate  vessel,  to 
the  air  of  Bes.semer,  the  intention  being,  as  with  Nasmyth,  to 
remove  the  sulphur,  phosphorus,  and  ar^^enic. 

Krupp's  steel  is  prepared  from  the  Spiegel  ore  of  Siegen  bv 
puddling  and  then  melting  in  crucibles.  The  success  of  the 
process  is  due  to  the  quality  of  the  ore,  and  the  remarkable  size 
of  the  blocks  resulting  is  due  to  the  skill  of  the  workmen,  the 
extent  of  the  furnace,  and  the  power  and  manageability  of  the 
machinery. 

The  establishment  of  F.  Krupp,  at  Essen,  Prussia  manufac- 
tured, in  1873,  loli,OiH),CH"K)  lbs,  of  cast-steel,  against  130.0(Xi.i:kX) 
in  1870  ;  8,810  workmen,  and  engines  amounting  toy.59o  horse- 
power, are  employed.  528  furnaces  for  snieltiug.  heating,  and 
converting  ;  1*39  forges,  2iiU  welding  and  puddling  furnaces,  245 
coke- furnaces,  130  various  other  furnaces,  342  turning- lathes, 
131.1  plauing-machines,  73  cutting-machines,  172  boring-ma- 
chines, 94  grinding-benches,  209  various  other  machines,  17-4 
steam-boilers,  2f>5  steam-engines  (ttom  ISiOO  horse-power  down- 
ward), and  .58  steam-hammers  (from  30  tons  downwardi,  were  in 
use.  The  various  articles  manufactured  consist  of  axles,  wheels, 
tires  for  railways,  rails,  springs  for  railway  and  tramway  cars 
for  mines,  axles  for  steam-ships,  boiler-plates,  rollers,  tool-steei, 
cannon,  gun-carriages,  etc. 

By  Knowles's  method  a  retort  is  used  instead  of  a  crucible,  | 
and  the  crude  iron  is  mixed  with  hot  gases  rich  in  carbon.  i 

Bessemer's  process  was  introduced  to  the  notice  of  the  British 
Association  at  Cheltenham  in  1856.  It  consists  in  converting 
pig-iron  into  malleable  by  driving  air  through  the  molten  metal  i 
to  burn  out  the  impurities,  and  then  converting  it  into  steel  by 
the  addition  of  the  requisite  ingredient.  The  effect  of  the  blast 
is  to  burn  out  the  silicon,  carbon,  sulphur,  and  phosphorus,  i 
See  Bessemer-process  ;  Convertor  ;»  Plant, 

Mr.  A.  L  iJolley's  improved  Bessemer  apparatus  is  designed 
to  enable  a  greater  number  of  charges  to  be  converted  into 
steel  in  a  given  time. 

For  this  purpo>e  the  converters  have  each  two  or  more  mov- 
able bottoms,  which  are  run  to  or  from  the  body  of  the  con- 
vertor on  cars,  and  rai.*ed  and  lowered  by  a  hydra'ulic  lift.  The 
tuyeres  are  packed  with  dry  material,  so  that  no  time  is  lost  in 
waiting  for  it  to  set.  The  tv^^o  converters  are  both  placed  on 
the  same  side  of  the  ingot-pit,  and  the  chimneys  are  in  the 
walls  of  the  building,  so  as  not  to  interfere  with  the  cranes. 

In  Atwoo«i"s  process,  iodide  of  potassium  is  used  to  take  up 
the  phosphorus  existing  in  the  iron 

While  the  usual  English  method  of  making  steel  has  been  by 
the  cementation  process,  raisins;  the  amount  of  carbon  in  bar- 
iron,  on  the  Continent  of  Europe  the  raw  method  has  been 
a  favorite,  pig-iron  being  puddleft  in  a  charcoal  furnace,  loicer- 
ins  the  amount  of  carbon  in  the  casr-iron. 

Riepe's  process,  used  by  theLowmoor  Iron  Company,  consists 
in  adding  to  the  pig-iron  io  a  puddling-furnace  a  little  iron- 
slag,  salt,  clay,  and  oxide  of  manganese.  The  molten  metal  is 
worked  beneath  the  scum  and  rolled  into  balls. 

Captain  Uchatius,  of  the  Imperial  Arsenal,  Vienna,  granu- 
lates cast-iron  by  running  it  from  the  furnace  into  agitated  cold 
water.  The  grains  are  put  into  a  crucible  with  an  oxygen- 
yielding  material  such  as  spathose  iron  ore,  and  the  pig-iron 
gives  up  some  of  its  impurities  to  the  oxygen. 

Chenot's  method  is  to  incorporate  -svith  a  peculiar  iron  car- 
bonaceous matters,  such  as  fat,  re.'=ia3,  tar,  etc. 

Slushet  fuses  malleable  iron  with  carbonaceous  matters  in 
crucibles. 

Tickers  combines  iron  scrap,  ground  charcoal,  and  black 
oxide  of  manganese. 

Heaton"s  process  consists  in  the  use  of  nitrate  of  soda,  pro- 
ducing what  he  terms  crude  steel,  which  may  be  afterward  con- 
verted into  pure  iron  or  steel.  Ue  uses  a  cvlindrical  convertor, 
in  the  bottom  of  which  is  placed  a  charge  of  Chili  saltpet-er  (an 
impure  nitrate  of  .soda),  mixed  with  quartz  sand,  and  often  with 
lime,  binoxide  of  manganese,  fluor  spar,  or  other  material,  cov- 
ered «ith  a  perforateii  iron  plate,  for  the  puri>ose  of  dividing  the 
generated  gas  into  a  number  of  small  streams  and  preventing  its 
too  rapid  formation  at  the  beginning  of  the  process  The  molten 
iron  is  run  into  the  convertor  from  the  blast  furnace  or  a  cupo- 
la, and  the  operation  commence'!,  slowly  at  first,  but  afterward, 
owing,  as  is  supposed,  to  the  breaking  up  of  the  iron  plate,  very  , 
energetically,  and  is  gencnilly  completed  in  frcmi  'Ik  to  5  min-  I 
utes.  The  metal  is  allowed  to  cool  in  the  convertor,  and  wlien 
still  red-hot  is  broken  U}).  preparatory  to  being  made  into  steel, 
either  in  the  reverberatory  furnace  or  in  crucibles 

In  EUerhausen's  process,  iron  ore,  generally  the  magnetic 
oxide,  is  mixed  with  melted  pig-iron,  in  order 'to  take  up  the  , 


carbon,  so  as  to  reduce  the  metal  to  sl«el  or  wrought-iron,  as 
may  be  desired. 

j  g.  Siemens- Mart  ill  steel  is  obtained  by  melting  a 
certain  quantity  of  cast-iron  in  a  Siemensfurnaceand 
adding  wrought-iron  until  the  bath  attains  the  de- 
sired degree  of  carbonization.  Ferro-nianganese  is 
then  added  to  remove  the  oxides  and  free  oxj-gen, 
aud  the  batli  is  run  into  ingot-molds. 

"  In  the  Martin-Siemens  ^verberatory  furnace  the  decar- 
bonization  of  the  pig-iron  is  effected  by  the  reactions,  upon  the 
molten  bath,  of  wrought-iron  or  ore  and  of  the  furnace-flame. 
The  operation  is  slower  and  more  completely  under  control  than 
that  of  the  Bessemer  method ;  and  the  ease' and  regularity  i\1th 
which  any  desired  grade  of  steel  can  be  produced  has  led  to  the 
employment  of  this  method  for  some  purposes  to  which  the  Bes- 
semer is  less  adapted,  — for  instance,  the  manufacture  of  boiler- 
plates, machine  and  tool  steel,  etc.  But  the  gradual  perfection 
of  the  arrangements  aud  manipulations  of  the  Martin  system 
in  such  works  as  those  of  Siemens  in  Great  Britain,  ^lartin  in 
France,  aud  al-o  the  establishment  at  Terre  Noire  in  the  South 
of  France,  has  brought  about  a  competition  between  Bessemer 
and  Martin  steel  on  the  chosen  ground  of  the  former,  namely, 
the  manufacture  of  rails. 

"  One  of  the  advantages  of  the  Martin  process  in  this  competi- 
tion seems  to  be  its  capacity  of  employing  old  iron  rails  (usual- 
ly containing  phosphorus  i  in  making  new  steel  rails.    It  does  not 
appear  that  the  treatment  eliminates  the  phosphorus,  but,  on 
the  contrary,  that  a  steel  is  produced  containing  more  nhos- 
phorus  than  was  hitherto  supposed  consistent  with  tenacity. 
The  secret  is  asserted  to  lie  in  the  reduction  of  the  quantity  of 
carbon  in  proportion  as  that  of  phosphorus  is  increased,  or,  as 
it  has  been  expressed, in  the  substitution  of  phosphorus  for  car- 
bon as  a  '  steelifying  agent.'       Phosphorus  has  been  univer- 
sally regarded  as  the  great  foe  of  the  steel  manufacturer ;  and  if 
I  by  this  means  it  can  be  utilized  as  an  ally,  a  very  lar^e  amount 
I  of  material  will  be  rendered  available  for  making  steel,  aud  the 
transformation  of  thou-sands  of  miles  of  iron  trucks  on  the  rail- 
roads of  the  world  into  tracks  of  steel  will  be  greatly  facilitated. 
!  It  must  be  added  that  engineers  and   metallurgists  are  still 
doubtful   about  'phosphorus-steel   rails,"   though    the  reports 
concerning  their  use  in  France  for  a  year  or  two  past  have  been 
I  generally  favorable. 

!  "  The  decisive  effect  produced  by  minute  proportions  of  a 
substance  like  phosphorus  in  combination  with  iron  may  be 
seen  in  the  fact  that  one  tenth  of  one  per  cent  of  it  is  consid- 
ered all  that  ordinary  '  carbon-steels  *  will  bear,  while  even  the 
*  phosphorus-steel,'  of  which  so  much  is  said,  never  contains  so 
much  as  half  of  one  per  cent ;  and  usually,  we  are  informed, 
the  proportion  of  phosphorus  in  it  is  about  0  35  per  cent, — 
that  of  carbon  being  perhaps  0.12  per  cent."'—  U.^TMO.M). 

Siemeus's  apparatus  for  producing  steel  or  ii-on  direct  from 
the  ore  consists  of  a  set  of  four  regenerators  with  reversing- 
va Ives  and  gas-producers;  the  converting  chamlier  is  of  iron, 
rests  upon  anti-friction  rollers,  and  is  rotated  by  gearing. 
Bauxite,  a  mineral  containing  a  large  proportion  of  alumiua 
and  peroxide  of  iron,  is  mixed  with  small  proportions  of  clay 
and  graphite  to  form  the  lining. 

The  ore  is  broken  into  fragments  not  larger  than  peas,  and, 
mixed  with  lime  or  other  flux,  is  charged  into  the  chamber, 
which  is  slowly  rotated  until  the  mass  becomes  red-hot :  about 
25  or  30  per  cent  of  small  coal  of  uniform  size  is  added,  and  the 
velocity  of  rotation  increa.-;ed.  A  rapid  reaction  ensues:  the 
peroxide  of  iron,  being  reduced  to  magnetic  oxide,  commences  to 
fuse,  metallic  iron  is  precipitated  by  the  carbon,  white  the 
fluxing  materials  form  a  slag  with  the  silicious  portion  of  the 
ore.  The  rotative  velocity  is  now  reduced,  the  mass  as  it  turns 
over  continually  presenting  a  fresh  surface  to  the  heated  lining 
of  the  chamber  and  to  the  flame  -,  carbonic-oxide  g:is  is  evolved 
from  the  mixture  of  ore  and  carbon,  and  heated  air  only  is  in- 
troduced from  the  regenerator  to  effect  its  combustion' within 
the  chamber,  the  gas  from  the  producers  being  nearly  or  en- 
tirely shut  off.  When  the  reduction  is  nearly  complete  the  rota- 
tion is  stopped,  the  fluid  slag  drawn  off;  the  chamber  is  again 
set  in  motion  to  form  the  iron  into  balls,  which  are  shingled  in 
the  usual  way. 

The  process  may  be  so  conducted  as  to  produce  a  steel  which 
is  afterward  transformed  into  cast-steel  by  transferring  the  balls 
while  hot  directly  to  the  steel-melting  furnace,  without  being 
hammered  or  shingled-  This  method  is  preferred,  but  the  metal 
may  be  thus  converted  entirely  within  the  roUiting-chamber. 
In  this  case  the  amount  of  carbonaceous  matter  is  somewhat 
increa.sed  ;  and  after  the  cinder  is  tapped  off,  from  10  to  15  per 
cent  of  ferro-manganese  or  spiegeleisen  is  thrown  in,  and  the 
heat  rapidly  increased  by  urging  the  influx  of  heated  air  and 
gas  from  the  regenerator.  This  reduces  the  metal  to  a  fluid 
state,  when  it  may  be  drawn  off  into  molds  and  afterward  ham- 
mered or  rolled  into  bars. 

h.  Granulated  steel  is  made  by  running  melted 
pig-iron  into  a  cistern  of  water  over  a  wlieel.  The 
tragiiients  are  exposed  to  heat,  ind)edded  in  powdered 
hematite  or  sparry  iron  ore.     These  extract  the  car- 
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boil   from   the  surface  of  the  fran;iiients,  wliicli  are 
then  rt'iui'lted  to  form  steel. 

/.  Ckroiiiiani  steel,  — ji  steel  containing  chromium. 
It  is  made  in  crucibles  by  athlin^'  to  tlie  charge 
eillu'r  U'rro-chroniiuni  (an  alloy  of  iron  and  chromi- 
um) or  chromic  irpn  ore  with  cliarcoal  dust.  Tlie 
chromium  is  reduced  by  the  charcoal  and  alloys  witii 
tho  steel,  giving  it  great  tenacity  and  hardness,  with- 
out destroying  its  nialleahilit}' or  its  tempering  l^rop- 
erty. 

It  is  ilescrihiHl  and  rlaimed  in  the  patent  of  Baur,  No  49,495, 
August  22,  IHij-J.  .See  also  hid  subsequent  patents,  No.  99,624 
ol  1870,  No.  128,445  of  1872 

The  chrome  is  mineii  near  Baltimore,  contains  60  per  cent 
oxide  of  chromium,  also  protoxide  of  iron,  magnesia,  and  alu- 
mina, but  no  silica. 

On  account  of  its  tensile  strength  it  was  adopted  for  the  spans 
of  the  Mississippi  Bridge  at  St.  Louis.  Dynamic  tests  were 
made  iu  Ijondon,  also  at  the  West  Point  Foundry,  tlie  average 
strength  of  12  specimens  at  the  latter  place  beiug  179,980  lbs.  to 
the  square  inch,  the  lowest  1(33,760  lbs. ,  and  the  highest  198,910 
lbs.  The  highest  strength  of  steel  given  in  Percy's  "  Metallurgy 
of  Iron  and  Steel "'  is  132,909  lbs  per  square  inch.  The  follow- 
ing occurs  in  the  report  of  Captain  J.  B.  Eads,  the  engineer  of 
the  bridge  :  — 

"  Chromium  unites  with  iron  and  forms  an  alloy  similar  in 
its  properties  to  sti-el.  Chromium  is  quite  different  from  car- 
bon iu  some  important  particulars.  It  is  a  metal,  while  carbon 
is  not.  It  has  little  or  uo  affinity  for  oxygen,  and  is  not  affected 
by  excessive  heatiug,  while  carbou  has  a  great  aflinity  for  it, 
and  by  the  application  of  heat  it  is  liable  to  be  burnt  out  of  the 
steel Tlii.^  steel  comes  from  the  rolls  much  more  smooth- 
ly than  carbon  steel,  and  works  quite  jis  etsily;  being  capable 
of  sustaining  a  greater  degree  of  heat  than  the  carbon  steel,  it 
takes  the  form  of  the  rolls  more  readily.  The  tests  made  of  its 
ultimate  tensile  strength  are  considerably  in  excess  of  the  speci- 
fications. In  compression  almost  any  degree  of  resistance  can 
be  obtained  by  the  addition  of  chrome." 

It  has  also  been  used  with  great  success  in  plauer-saw  teeth, 
stave-machines,  rock-drills,  machiae-tools,  etc. 

j.  Pho'iphorus  steel  is  the  invention  of  M.  Tessie 
du  Motay. 

"  He,'"  JUS  ilolley  says,  *'  did  not  stumble  upon  a  good  steel, 
high  ill  phosphorus,  and  then  avoid  mixtures  which  would  give 
hi'j,li  phnsp!i.ivu>;.  but  set  out  to  make  steel  containing  (for  rail 
gniili')  12  i'nrl»oii,.25  phosphorus,  and  .75  manganese,  as  a  now 
arfii'lc  iif  iii;iinif  icture,  and  using  cheaper  materials."'' 

In  tho  I)u  Motay  process,  manganese  plays  an  important  part, 
it  acting  as  an  antidote  to  the  large  amount  of  pho-phorus,  and 
also  in  structural  steels,  toughening,  then  increasing  their 
soundness,  and,  of  course,  as  it  neutralizes  phosphorus,  pre- 
venting red-shortness. 

K:  Tuuijstcii  stfcl^  a  steel  containing  tungsten.  Its 
production  is  similar  to  that  of  chromium  steel, 
tungsten  or  Wolframite  beiug  substituted  for  the 
chromium  compouuds.  Its  properties  are  also  simi- 
lar, and  it  is  an  excellent  tool-steel,  though  great 
dillicidty  is  experienced  in  obtaining  uniformity  in 
the  product.  It  is  also  remarkable  for  its  great 
luagurtic  capacity. 

In  Barron's  process,  tools,  such  as  axes,  hatchets,  and  hoes, 
are  cast  from  pig-iron.  They  are  then  placed  in  rotating  drums 
to  remove  the  roughness,  and  afterward  heated  in  iron  boxes, 
with  oxide  of  iron  and  other  materials  to  remove  the  carbon. 
Tliey  are  next  placed  in  a  large  retort,  and  subjected  to  the 
action  of  gasoline,  and  also  of  charcoal  gas,  generated  in  two  re- 
tort.i,  by  the  action  of  which  they  are  in  a  few  minutes  convert- 
ed into  steel,  and  are  afterward  ground,  polished,  and  tempered. 

Mr.  .1.  L,  Davies,  of  Swansea,  \Vales,  states  that  resin  oil  in- 
timately mixed  with  about  one  fourth  it.*  weight  of  the  residue 
of  paraRiue  stills  will  restore  steel  which  has  been  iujured  by 
burning. 

Levallois,  of  Paris,  has  patented  in  France  three  alloys  which 
are  very  hard,  and  are  made  by  fusing  soft  iron,  tungsten,  and 
nickel,  in  a  crucible  with  suitable  Hux 

The  first  quality  contJiius  93  parts  soft  iron,  6^  parts  tung- 
sten, and  A  part  nickel. 

The  second  is  composed  of  95  parts  soft  iron,  4}  tungsten,  and 
J  part  nickel 

In  the  third,  there  arc  97  parts  soft  iron,  2i  tungsten,  and 
J  nickel, 

Till-  Hux  consists  of  36  parts  boracic  acid,  32  parts  calcined 
quartz,  and  32  parts  of  washed  carbonate  of  lime. 

/.  The  Dauuisais  sfecl  is  made  from  the  ore  by 
the  sanu;  process  wliich  produces  the  u-oof-.. 

This  is  BUHdted  from  a  magnetic  oxide,  yielding,  by  tho  crude 
process  employed,  only  about  15  percent.     The  ore  is  placed  iu 


a  clay  crucible  with  bits  of  dry  wood,  covered  by  green  leaves 
of  particidar  plants.  The  crnciiito,s  are  luted  with  clay  and 
submitted  to  a  blast  charcoal  furnace.  The  tire  is  kept  at  the 
highest  possible  temperature  for  nearly  three  hours,  and  on  re- 
moving from  the  tire  and  cooling,  the  crucibles  are  broken,  and 
the  stool  found  as  a  lump  at  the  bottom  Selections  from  these 
I  lumps  are  exposed  again  to  a  red  heat  for  several  hours,  and 
then  drawn  out  under  the  hammer. 

It  has  been  long  supposed  that  fagoting  short  bars,  remelting, 
and  working  them  over  and  over,  was  the  true  secret  8f  the  su- 
periority of  the  Damascus  blades  General  Anossoff,  a  Kussian, 
made  many  experiments  with  great  minuteness  of  detail  at 
Zlatoosk  in  the  Ural,  where  were  mines  yielding  ore  His  most 
successful  process  was  melting  the  ore  with  grapliite  in  crnci- 
les  in  the  proportion  of  eleven  pounds  of  ore  with  five  of 
graphite,  and  i  ^^  P^^^  of  '''on  scales  with  1/21  of  dolonnte  jis  a 
rtux.  The  crucible  is  placed  iu  a  blast  furnace  and  kept  from 
four  to  six  hours. 

The  following  are  General  Anossoff's  requisites  for  the  best 
steel :  Ciiarcoal  of  the  clearest  sort,  as  that  from  pine  ;  a  fur- 
nace of  the  most  refractory  materials  ;  the  best  quality  of  cru- 
cibles ;  iron  very  malleable  and  ductile;  pure  native  graphite, 
or  that  obtained  by  pulverizing  the  best  crucibles  ;  tlux  of  dolo- 
mite or  calcined  quartz  ;  a  high  temperature,  and  fusion  con- 
tinued as  long  as  possible.  The  working  after  the  crucible  is 
cold  is  simply  repeated  heatings  and  forgings.  The  sword-blades 
are  tempered  in  hot  oil.  The  razors  made  from  this  steel  are 
of  very  superior  quality,  but  the  cost  is  excessive  ;  the  steel  be- 
ing valued  at  $  1.10  per  pound.  The  blades  produced  by  Gen- 
eral Anossoff  seem  to  be  of  equal  value  with  the  original  Damas- 
cus blades,  one  of  them  cutting  through  a  gauze  handkerchief 
floating  in  the  air,  cleaving  bones  and  even  nails  without  injury 
to  the  edge.  General  Anossoff  died  in  1851,  and  it  is  said  the 
cutlery  made  at  his  establishment  is  not  of  so  good  a  quality  as 
when  he  personally  superintended  its  manufacture. 

See  also  Temperikg  ;  Annealing. 

Autoiue  Galy-Cayalat's  process  for  casting  steel  under  press- 
ure to  avoid  the  formation  of  air-bubbles,  consists  in  providing 
the  head  of  the  tlask  with  a  metallic  cap,  which  is  fitted  and  se- 
cured so  as  to  be  perfectly  tight,  and,  when  the  pouring  is  com- 
pleted, introducing  through  a  pipe  provided  with  a  stopcock  a 
small  charge  of  an  explosive  compouud  composed  of  niter  80, 
charcoal  20  ;  this  ignites  on  coming  in  contact  with  the  fused 
metal  in  the  flask,  causing  a  pressure  equivalent  to  that  of  a 
high  head  of  metal :  compressing  the  fluid  metal  in  the  mold 
and  expelling  the  bubbles  of  gas  therefrom.  See  Steel-casting  ; 
Steel-press. 

2.  A  round  rod  of  steel,  having  longitudinal  stri- 
ations,  used  for  sharpening  knives. 

In  the  sculptures  at  Thebes,  butchers  are 
represented  sharpening  their  knives  on  a 
round  bar  of  metal  which  is  suspended  from 
their  girdles  or  from  the  hem  of  the  apron, 
as  shown  in  the  figure  This  was  evidently  • 
a  steel.  It  was  for  a  long  time  supposed 
that  steel  or  iron  was  unknown  to  the 
Kgyptiaus,  but  this  is  disproved  by  the 
paintings  and  by  later  discoveries  Some  of 
the  sickles  are  represented  blue  and  others 
red,  indicating  steel  and  bronze. 

3.  A  steel  is  used  by  curriers  in 
giving  the  hue,  recurved  edge  to  the 
knite  wlunvwitli  to  shave  the  tlfish 
side  of  the  hide  upon  the  beam.  The 
edge  is  brought  up  by  the  wlietstone 
and  turniwj-slci'J,  and  afterward  jireserved  by  the 
Ungcr-stecl,  whicli  the  beam-man  holds  between  his 
iiugers   while   rising   the 

knife.  Fig.  5743. 

4.  An  angular  piece  of 
steel,  which  is  struck 
with  a  ilint  to  produce 
sparks  in  order  to  ignite 
tinder. 

The  striking  of  fire  by  flint 
and  steel  is  mentioned  by  Vir- 
gil and  PJiny.  The  Anglo- 
Saxon  fyr-stan. 

Steel -bronze.     The 

name    given    to    a    very 

hard  and  tenacious  alloy 

used  as  a  substitute  for 

steel.        Its    composition 

varies  but  little  from  that  of  the  usual  guii-uietal, — 

90  copper,  10  tin,  —  whicli,  iu  making  a  gnu,  is  cast 

upon  a  copper  core  of  less  diameter  than  the  bore. 

The  piece  is  then  reamed  out  until  it  is  \  inch  less 


Fig.  5742. 
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than  the  bore  iuteuded.  Conical  plugs  of  hard 
steel  are  tliL-ii  driven  through  it  by  hydraulic  press- 
ure, which  colliers  upon  the  na-tal  the  peculiar  ijual- 
ities. 

It  was  patented  by  S.  B.  Deau,  Boston,  Mass.,  May  18, 1869, 
anU  an  orJer  \Ya^  given  in  187U  by  the  U  S.  Uriiuance  Office  lor 
some  ijuns  made  by  his  process.  His  claim  reads  :  "  As  a  new 
manufacture,  a  bronze  gun,  in  wUicb  the  metal  immediately 
surrounding  the  bore  is  put  in  the  condition  that  is  produced 
by  the  process  of  condensation  set  forth-'' 

Colonel  L'cbatius,  director  of  the  Arsenal  at  Vienna,  uses  an 
alloy  of  IK)  to  92  per  cent  of  copper  and  10  to  8  per  cent  of  tin, 
and  casts  under  a  pressure  of  81)  tons,  producing  a  very  hard, 
tenacious  metal,  but  one  with  little  more  elastii-ity  than  ordi- 
nary bronze.  On  cold-rolliug  this  bronze,  cjist  under  pressure, 
into  an  ingot,  its  power  of  resistance,  its  elasticity,  and  its  hard- 
ness were  increased.  In  ca.<ting  guns,  a  double  mold  with  a  solid 
ibrged  copper  core  0.05  metre  in  diameter  was  used  The  cylin- 
ders obtained  were  0.62  metre  in  diameter  and  0  30  metre  long; 
they  were  turned  down  to  0  18  metre  outside,  and  the  interior 
bored  out  to  0  OS  metre.  The  cylinder  was  then  opened  out  by 
means  of  conical  steel  drifts  and  an  hydraulic  press,  so  that  it 
was  enlarged  2  per  cent.  The  bronze  produced  in  this  manner 
is  declared  to  have  all  the  hardness,  hitiiin^'i-iii'nusness,  and 
power  of  resistance  of  steel  tubes.  Its  weiriii;;  iiuahiies  are  as 
great,  and  the  cost  of  bronze  guns  made  iu  this  way  is  much 
less  than  steel,  if  the  value  of  the  old  bronze  be  taken  into  ac- 
count. 

The  plan  has  been  adopted  for  the  Austrian  ordnance.  The 
first  cost  of  the  steel-brouze  cannon  is  placed  at  less  than  half 
that  of  a  Krupp  steel  piece,  and  very  much  below  that  of  a 
Whitworth  compressed-steel  gun.  which,  at  a  rough  estimate, 
is  about  20  per  cent  more  expensive  than  Krupp's. 

Fig.  5744. 
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Steel-Refining  Furnace, 

screws  vi'  The  upper  part  of  the  fiieUchaniber  _;  is  provided 
with  a  slide,  on  whieh  the  fuel  is  deposited,  and  lias  a  cover  v, 
made  gas-tight  by  an  annular  space  conbtiniiig  water  or  sand, 
a  is  the  fire-grate      The  furnace  i>  is  reverberatory. 

In  Fig  5746,  A  is  the  fire-chamber :  C  a  crucible  chamber, 
from  which  the  products  of  combustion  pass  to  a  second  cruci- 
ble-chamber E  Each  chamber  is  provided  with  apertures  at 
top,  closed  by  plugs  /  /  The  crucible-covers  are  also  provided 
with  plugs,  the  construction  being  such  that  the  metul  can  be 

Fig.  6746. 


Apparatus  for  maknig  Cast-Sleet  Castings. 

Steel-cast'iug.     Fig.  .'1744  is  an  app.-iratus  for 
niakiiig  c:oiupiess,eJ  cast-steul  castiiig.s.    Tlju  iiietallio  ] 
molds  are  so  arranged  tliat  the  top  part  serves  as  the  j 
follower  of  a  press,  and  is  operated  upon  by  screws.  \ 
The  top  fits  closely  into  the  luatri.x,  and  is  provided  ! 
with   ingates    for  the   metal,    wliieji   are    closed    by 
slides  when  the  mold  is  full.     The  ju-essure  is  ap- 
]ilicd  to  the  metal  while  in  a  melted  state,  by  means 
of  the  screws,  with  suffieient  force  to  e.xpel  the  air 
and  gas  from  and  solidify  the  metal.   See  also  Steel- 

I'RESS. 

Steel'er.  (S/)ipK-riti}iti7i().)  The  foremost  or  af- 
tennust  plank  in  a  stra'ke,  which  is  dropped  short  of 
the  stern  or  .stern-post  of  a  ves.sel. 

Steel-fur'nace.  A  nietallurgic  furnace  in  which 
ore  or  iron  is  treated  for  the  production  or  refining  of 
steel. 

Steel  is  produced  from  bar-iron  in  furnaces  in  which  the  bars 
are  built  up  with  charcoal  and  heated.     See  CEiMENT.\Tlox-FUR- 

NACE. 

Other  furnaces  operate  upon  ore  of  certain  kinds  to  produce 
steel  directly. 

Again,  other  furnaces  operate  upon  steel  of  a  certain  quality 
which  i.s  broken  up  and  heated  in  crucibles.     See  Cast-steel. 

Fig.  574.5  is  a  furnace  for  melting  and  refining  steel.  .\n  open 
hearth  D  of  refractory  material  is  inclosed  in  a  metallic  pan, 
which  is  supported  and  made  adjustable  vertically  by  means  of 


Steel-Furnace.  ^ 

readily  inspected  during  the  process,  and  the  crucibles  removed 
from  or  iihued  in  the  furnace  at  any  stage  of  the  process  with- 
out interrupting  the  operation 

Steel-head'ed  Rail.  A  railway-rail  having  an 
upper  surface  or  tread  of  .sVcc/  welded  on  to  a  body 
of  iron.  The  steel  is  usually  so  disposed  in  the 
fagot  as  to  form  the  head  when  the  rail  is  rolled. 
See  R.iiL. 

Steel-mill.  1.  A  mill  with  metallic  grinding- 
surfaces,  usually  of  steel,  but  sometimes  of  cast-iron, 
as  being  cheaper  and  sufficient  for  the  purpose. 

Coffee  and  spice  mills  are  instances. 

2.  (Mining.)  A  steel  wheel  revolving  in  contact 
with  a  flint,  to  make  a  light  In  a  mine.  A  device 
used  before  the  invention  of  the  scifdy-lamp.  See 
Fig.  2952,  page  1314. 

Steel-pen.  Jletallic  pens,  or  at  least  graving 
instruments,  would  ap]iear  to  be  coeval  with  the  in- 
troduction of  metal.  The  first  implement  of  the  pen 
kind  was  probably  a  sort  of  Hint  stylus,  with  which 
the  primitive  race  whose  remains  are  founil  in  the 
bone  caverns  of  France  traced  the  rude  outlines  of 
the  mammoth  and  the  reindeer  uiion  the  bones  of 
animals.  Jletallic  ])ens  or  gravers  appear  very  early 
in  history,  those  of  iron  being  refei'ied  to  by  Job  and 
by  Jeremiah.  These  may  have  been  either  gravers 
or  ehi.sels.     See  Pen. 

The  ordinary  pen  of  the  Egyptians  and  of  the  ancients  in  gen- 
eral was  a  reed,  cut  and  split  as  in  the  modern  practice.  This 
is  still  employed  among  the  Orientals      Pee  ('en. 

The  quill-pen  was  first  introduced  in  the  si.xth  century  A.  D., 
but  did  not  entirely  supplant  the  reed  until  long  afterward. 

.fob  refers  to  three  modes  of  writing  ■  — 

Printed  (traced)  in  a  hook.  Pn'bably  on  a  sheet  of  linen, 
bark, or  a  palm-leaf:  for  this  was  before  the  invention  of  parch- 
ment by  Eumenes  II.  of  Pergamos  (197  n.c  ).  The  use  of  the 
papyrus  was  local,  though  very  ancient,  and  Pliny  ("  History 
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of  Nature,"  Lib.  XIII.  ch.  11)  was  much  mistakea  in  stating 
tbat  it  WHS  atit  used  before  the  couquefit  uf  Kj;>pt  by  Alexander 
ttie  (Jrtiit,  332  b.  c.  Hulls  of  papyrus  iut-t-ribtrd  by  a  reod  peu 
and  a  pigment  are  found  iu  the  niuniuiy  envelopes,  aud  were 
coiiiinun  iu  ancient  times  Bark  is  referred  to  by  I'liny  us  com- 
mon. I'.ilm  leaves  aiv  yet  used  iu  youtberu  Asia  fur  this  pur- 
pose, tlic  writinj?  beiuf?  done  with  an  iron  pen  or  pointed  in- 
strument, wliich  etelies  through  one  of  the  layers  of  cellular 
uiatter  ou  tlie  leaf;  coloring  matter  is  then  rubbed  into  the 
chanuels  made  by  the  stylus. 

Graven  with  an  iron  pen  and  lead.  If  this  be  the  con-ect 
mode  of  analyzing  the  seutencc,  it  refers  to  the  mode  of  writing 
bv  a  pointed  instrumeut  on  a  leaden  tablet.  Pausanius  (LiU 
XII.  ch,  31),  giving  an  account  of  the  Boiotians,  who  lived  uear 
fount  Helicon,  staU-s  that  "  thev  showed  me  a  leadcu  table  near 
to  the  fountain,  on  which  Ilesiod's  works  were  written;  but  a 
great  part  had  perished  by  the  injuries  of  tiuie." 

In  the  rock-  f'orecer.  Chiseled  or  engraved  inscriptions  on 
tablets  of  stoue  or  on  the  vertical  fices  of  rocks  aud  cliffs.  It 
seems  hardly  necessary  to  multiply  instances  of  the  carving  of 
inscriptions  on  rocks.  Tlie  Egyptian  hieroglyphics  are  as  old 
as  Osymaudya-s  (2100  n.  c).  The  sarcophagi  of  Egypt  and 
Plia'uicia  are  elaborately  carved  with  inscriptions  in  their  re- 
spective characters. 

Thompson  t"  The  Land  and  the  Book'"),  in  speaking  of  the 
Pass  of  Dog  Kiver,  says  :  — 

"  In  tliis  gi-aud,  wild  gorge  is  an  assemblage  of  ancient  me- 
mentos to  be  found  uowucre  eL^e  in  a  single  group,  so  far  as  I 
know. 

"  That  old  road,  climbing  the  rocky  pass,  along  which 
the  Plucniciau,  Egyptian,  Assyrian,  Persian,  Greek,  Roman, 
Arab,  Frank,  and  'I'urk  have  marched  their  countless  hosts  for 
4.000  years,  has  much  to  tell  the  student  of  man's  past  history,  | 
could  we  but  break  the  seal  and  read  the  long  roll  of  revela- 
tions. Those  faintly  cut  emblems  of  Sesostris ;  those  stern, 
cold  soldiers  of  (.'haldea;  tho^^e  inscriptions  in  Persian,  Greek, 
Latin,  and  Arabic,  —embody  a  chain  of  history  which  we  long 
to  solve."    See  Pen. 

The  original  flexible  iron-pen  of  modern  times  was  an  experi- 
mental affair  probably,  and  is  mentioned  by  Cham  her  laquu, 
lljSij.  The  first  steel-pen  iTi  regular  use  was  made  by  Wise, 
in  Li)ndon,  in  1803,  and  lor  several  years  thereafter.  Under  grout 
discouragement  he  persistently  carried  round  his  wares,  and 
graduiilly  broke  the  ground  for  the  Hawkinses,  Gillotts.  and  Per- 
rys  who  succeeded  him.  To  him  is  due  the  credit  of  being  the 
orignial  inventor  of  the  modern  steel-pen. 

Wise's  pL'u  was  made  with  a  barrel,  by  which  it  was  slipped 
upon  a  straight  handle.  In  its  portable  form  it  was  mounted  in 
a  bone  case  for  the  pocket. 

Uerry's  first  pens  were  of  steel,  rolled  from  wire,  the  material 
costing  7  shillings  a  pound.  5  shilhngs  each  was  paid  tbe  work- 
man for  making  them;  this  was  afterward  reduced  to  36  shil- 
lings per  gross,  which  price  was  continued  for  several  years. 

Joseph  Gillott,  originally  a  Sheffield  cutler,  and  af:erward  a 
workman  iu  light  steel  articles,  as  buckles,  chains,  and  other 
articles  of  that  ^ass,  gave  a  great  impulse  to  the  steel-pen 
manufacture,  18'.2.  Previous  to  his  entering  the  business  the 
pens  were  cut  out  witli  shears  aud  liuished  with  the  file.  Gil- 
lott ad.ipied  the  stamping- press  to  the  requirements  of  the 
manufacture,  as  cutting  out  the  blanks,  foruiing  the  >lits,  bend- 
ing the  metal,  and  impressing  the  makers'  name  on  tlie  pens.  He 
also  devised  improved  modes  of  preparing  the  metal  for  the  ac- 
tion of  the  press,  tempering,  cleansing,  and  polishing,  aud,  iu 
phort,  many  little  details  of  manufacture  necessary  to  give  them 
the  required  flexibility  to  enable  •them  to  compete  with  tlio 
quill-pen  One  great  dilficulty  to  be  overcome  was  their  ex- 
treme barduess  aud  stiffness;  tliis  was  etfeoted  by  making  slits 
at  the  side  in  atldition  to  the  central  one,  wliich  had  previously 
been  solely  used.  A  farther  improvement,  that  of  cross-grind- 
ing the  points,  was  subsequently  adopted-  Tbe  first  gross  of 
pens  with  three  slits  was  soUl  for  ^7.  In  1830  the  price  was 
$  2.00  ;  in  1832,  $  1.00 ;  in  lS<il.  12  cents,  and  a  common  va- 
riety for4  cents,  a  grosh.  About  l,3U0  tons  of  steel  are  annually 
consumed,  the  number  of  pens  produced  in  England  alone  being 
about  l,00(),onO,OOU. 

The  steel  used  is  a  very  fine  quality  of  spring-steel,  supplied 
to  the  [len-makers  in  sheets  5  feet  long  by  18  inches  wide. 
These  are  cut  into  strips  of  certain  wiuths  according  to  the  size 
or  pen  required,  packed  in  east  iron  air-tight  boxes  placed  in  a 
furnace  and  kept  at  a  red  heat  for  about  12  hours ;  they  are 
then  removed  to  a  cooling  niufile,  and  very  gradually  cooled. 
The  striii-*  are  then  piclded  to  remove  the  scale,  and  afterward 
cleansed  by  rolling  in  revolving  tubs  with  emery.  They  are 
next  passed  through  a  series  of  rolls  to  reduce  them  to  the 
proper  thickness,  wliich  varies  greatly  in  different  styles  of  pen. 
After  rolling,  each  strip,  for  first-class  work,  is  gaged  witli  a 
gage  which  indicates  differences  so  small  us  the  l,(X)Oth  of  an 
inch,  ami  those  varying  from  the  true  thickness  are  thrown 
out.  The  strips  are  fed  by  hand  to  presses  having  dies,  which 
cut  out  tlie  blanks.  Another  operator  takes  the  flat  blanks 
and  feeds  tlicm  to  a  fly-press,  whicli  cuts  the  perforation  or 
perforations  and  the  siile  slits.  After  piercing  they  are  placed 
in  sealed  iron  boxes,  heated  and  annealed  for  18  boui-s.  Each 
blank  is  then  stamped  in  another  pass  with  the  maker's  name 
and  the  device,  if  any.  The  metal,  now  very  soft,  is  shaped  to 
the  proper  curve  by  means  of  fly-presses  of  heavier  construc^^ 


tion  ;  bajrel-pens  are  passed  through  two  presses  successively. 
They  are  then  hardened.  For  this  purpose  they  are  placed  in 
small  iron  pans  and  lieated  to  a  regulated  degree  of  heat  ;  this 
operation  is  conducted  with  great  nicety.  When  the  exact  heat 
has  been  attained,  the  pans  are  taken  out  of  the  furnace  and 
emptied  into  a  Uiuk  containing  oil  ;  by  this  means  they  are 
suddenly  cooled  and  rendered  extremely  brittle.  Having  been 
cleansed  they  are  next  put  iu  a  revolving  iron  barrel  and  heated 
over  a  tire,  letting  down  the  temper  aud  rendering  them  elastic. 
In  onler  to  whiten  them,  if  this  is  desired,  they  are  placed  in 
revolving  barrels  with  emery,  otherwise  they  remain  of  u  brown 
or  blue  color. 

To  this  succeeds  grinding,  which  is  effected  by  passing  the 
pen  liglitly  backward  and  forward  several  times  over  a  small 
revolving  emery-wheel,  an  operation  requiring  great  deUcacy  of 
mani[)ulation. 

The  central  slit  is  then  made  by  a  fly-press,  provided  with 
nicely  adjusted  gages  for  holding  the  pen,  and  two  cuttei-s  with 
sharp,  smooth,  .strong  edges,  one  of  which  cuts  into  the  nib  oil 

;  each  side.  The  points  in  tho  better  class  of  pens  are  now 
rounded,  and  the  pens  poUshed.     They  are  next  colored   by 

I  heating,  as  in  tempering,  and  then  lacquered  or  varnished. 
Some  are  coated  with  copper,  aluminium,  silver,  or  gold.     Fi- 

!  nally,  iu  some  establishments,  each  pen  is  examined  with  a 

!  magnifier  to  find  out  defects  which  may  have  previously  escaped 
observation.  Tbe  defective  ones  are  thrown  out,  aud  the  re- 
mainder are  then  ready  for  being  placed  un  cards  or  boxed. 

Steel-plate  En-grav'ing.  Tliis  art  does  not 
net't'.shaiily  ilill'iT  essentially  IVuin  copin-Tplate  en- 
graving ;  the  ehungo,  however,  in  the  material  oper- 
ated upon  has  led  to  various  iiioditieations  in  the 
proce.sii  wliieli  could  not  have  occurred  with  copper  ; 
to  wit,  the  inherent  capacity  of  the  metal  for  hard- 
ening and  softening. 

Like  copperplate,  steel  may  be  engraved  by  various  modes, 
in  tine,  stip/ile,  mezzotint^  af/ttalint.  (f-ee  Engravlng,  pago 
804,  where  a  list  occurs  of  the  various  modes,  each  described  ia 
its  alphabetical  place.)  The  prime  art  of  engraving,  and  tbe  one 
to  which  artists  refer  when  speaking  of  engraving  as  an  art,  is 
known  technically  as  lhu'ens:iaviiig,  in  which  the  work  con- 
sists of  lines  of  various  forms,  the  characters  of  skin,  hair,  fabric, 
wood,  metal,  ground,  foliage,  water  in  motion  or  calm,  cloud, 
or  sky,  arc  given  by  various  kinds  of  lines  ;  the  force  and  prom- 
inence being  due  to  the  depth,  width,  and  nearness  of  the  lines, 
enabling  them  to  hold  a  greater  body  of  ink  in  the  places  where 
depth  of  color  is  rc(iuired,  according  to  the  effects  required  in 
tho  picture. 

The  origin  of  the  art  of  engraving  is  very  ancient,  and  ia  re- 
ferred to  in  Engraving,  page  804;  ami  Ooppebpl.vte  E.ngr.\v- 
ING,  page  G18  ;  that  of  .^(ec^plate  engraving  can  hardly  be  said 
to  have  existed  previous  to  Jacob  I'eikins,  of  Massachusetts, 
the  inventor  of  the  iraiis/er-procfss.  This  is  described  under 
B.VNK-NOTE  Engu.vvisg,  page  228,  and  the  tranfj'fr-press  is  shown 
and  described  under  that  caption.  (f'eealsoTit.KNSFER-PREss.}  It 
was  invented  by  Perkins,  and  brought  into  operation  by  him  in 
England  abour."l837,  the  firm  name  of  "  Perkins,  Fairbairn,and 
Heath  ■'  soon  becoming  famous  in  this  branch  of  the  art.  The 
system,  however,  has  never  flourished  to  any  notable  extent  in 
England,  the  Bank  of  England  authorities,  it  was  thought,  tak- 
ing a  dislike  to  it  as  a  foreign  innovation,  and  preferring  a  system 
which  does  not  jiroduce  artistic  results,  but  those  of  a  certain 
clear  and  clean  jirecision  and  unvarying  character.  They  have 
also,  as  mentioned  in  page  229,  adopted  siir/ace-prhithtg,  as  dis- 
tinguished from  the  ordinary  copperplate  printing  (see  pages 
(il8,  GW).     The  Bank  of  Ireland  adopted  the  Perkins  method. 

Nowhere  has  the  transfer  system  been  carried  to  so  great  an 
extent  or  peifection  as  iu  the  United  States,  and  especially  in 
the  Hureau  of  Engraving  aud  Printing,  United  States  Treas- 
ury Department.  This  bureau  was  organized  by  S-  M,  Clark, 
under  the  act  of  June  11. 18b2,  aud  has  been  in  charge  of  O. 
B.  Mc('artee  since  August,  18G8.  The  engraving  division  ia 
superintended  by  G.  W.  Casilear.  ' 

To  these  officers  the  writer  is  iudobted  for  much  of  the  fol- 
owing  infnrmjition,  and  for  specimen  of  work  on  Plate  LXIV. 
to  illustrate  the  subject. 

The  process  in  the  U.  S.  Treasury  is  as  follows :  — 

A  piece  of  decarbonized  steel,  one  eighth  of  an  inch  in  thick- 
ne.«!3,  and  somewhat  larger  than  a  bank-note,  is  softened  by 
artificial  means,  to  make  it  ready  for  the  engraver,  who  is  ncces- 
.■larily  an  artist  of  great  skill  and  experience.  The  engraving  of 
'  a  single  die  otten  occupies  many  mouths,  but,  of  course,  this  is 
a  variable  element,  depending  upon  the  difficulty  and  size  of 
the  work  The  principal  engraved  work  of  the  bureau  consists 
of  vignette  portraits  ;ind  the  ornamental  work  upon  bank-notes, 
with  which  all  are  familiar.  The  d en o>ni nation  counters,  con- 
sisting of  a  variety  of  oval  and  circular  forms  interlacing  each 
other  in  a  series  of  lines  and  elongated  dots,  thus  forming 
curious  and  complex  figures,  are  executed  by  a  geometrical 
latfte,  a  cinuplicated  antl  ingenious  mechanism  having  almost 
kaleidoscopic  powers  in  the  production  of  geometric  figures  and 
designs.  This  is  describeil  under  Rose-engine,  pages  li*83, 19S4. 
See  also  Geomktric  Lathe,  page  Ut»3-)  When  the  engraver's 
work  is  completed,  being  in  inia^lio,  the  steel  block,  now  called 
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a  bed-piece  or  die,  is  subjected  to  the  hardeninj;  process  It  is 
iuclosed  iu  an  irou  box  tillt-J  \\iih  chaiToal  of  buue  or  ivory .  aud 
heated  to  a  white  he^t, alter  wiiiih  it  is  "ithdruwu  aud  plunged 
into  a  b.ith  of  oil,  a  process  lamiiiar  in  the  arts  Haviuii  tiius 
been  hardened,  it  is  placed  upon  the  bed  of  a  TRAN'.sFr:R-p.iESS 
(which  see),  a  decarbnuized  cylinder  roll  adjusfed  over  it,  and 
then  submitted  to  pressure,  the  roll  being  moved  backward  and 
for.vard  until  it  has  received  an  impresjsion  of  the  original  plate 
in  relievo.  (See  RoLLER-DlK.  Fi-;.  4-iu3.)  The  roll  it.-elf  is  then 
hardened,  and  is  capable,  by  means  of  the  transfer- press,  of 
repeating  the  original  engraving  upon  the  .-oftcned  steel-plate 
from  which  the  notes  are  to  be  eventually  priuti-d. 

As  the  diffL-rent  portions  of  a  note  are  upun  >eparate  rollers, 
great  care  1.^  required  in  assembling  the  various  iuipre.-sions, 
each  being  in  turn  adjusted  above   tlic   portion   of  tlie  plate 
where  its  design  is  to  occur.     This  is  originally  a  matter  o" 
treme  delicacy,  requiring  t-istc  and  care  of  no  ordinary  de; 
but  as  necessity  occurs  for  making  other  ex.ict  copies 
same  engraving,  a  register  is  kept  of  tlie  exact  position 
roller  relatively  to  the  surface  of  the  plate  tor  subsequen 
i^uidance.    The  notes  are  printed  in  sneets  of  four,  so  tlia 
the  necessity  for  this  accuracy  occurs   even  in  the  firs 
plate,  as  it  afterward  recurs  in  the  preparation  of  succeed- 
ing plates  of  the  same  denomination. 

Flute  LXIV.  illustrates  several  fejitures  in  bank  note  en; 
ing:  the  vignettes  executed  in  line-work  by  t-tching,  gr 
and  ruling-machine  originally,  although  the  plate  from  u 
the  impression  is  taken  is  the  result  of  the  transfer  proces 
scribed.  At  the  bottom  is  a  specimen  of  the  work  of  the 
en^ine^iind  is  known  technically  as  u  counter,  forming  a  s 
label,  or  escutcheon,  according  to  shape,  on  which  a  nu 
lis  '•500"  or  "l,OliO,''  is  worked,  as  familiar,  especially 
smaller  denominations,  to  all  of  us. 

The  securities  of  the  government  are  printed  on  disii 
paper,  made  by  J.  M.  Wilcox,  of  Glen  Mills,  Delaware  Cc 
Penn-^ylvania-     The  essential  feature  of  this  paper  is  a  loci 
fiber  imbedded  in  the  body  of  the  paper  at  the  time  of  its 
focture  on  the  Fourdrinier  machine  (1,  Plate  XXXV'II. 
the  localization  of  different  tibers  upon  particular  sec- 
tions of  the  printed  notes  of  various  denominations,  the 
raising  of  notes  to  a  higher  denomination  is  prevented. 
Tills  mode  of  making  p:iper  belongs  exclusively  to  the 
govennnent,  and  as  it  nece-siuites  large  and  expensive 
uiachiuery,  it  furnishes  an  additional  safeguard. 

The  mode  of  trimming  and  separating  the  currency 
is  tlie  invention  of  Mr.  Larmon,  the  engineer  of  the 
bureau. 

The  most  important  feature  introduced  into  steel-plate 
engraving  since  the  invention  of  the  transfer-process  by 
Perkins  is  an  adiptation  of  the  process  by  G.  U'.  Casilear, 
the  superintendent  of  engraving,  to  the  reproduction  of 
engraved  letters  and  script  by  rolling  in  the  separate  let- 
ters of  a  word  from  a  roller-die  which  has  all  tlie  letters 
of  the  alphabet  on  its  periphery.  It  was  formerly  the 
practice  to  engrave  each  line  of  lettering,  which  «as 
then  taken  up  on  a  roller  and  transferred  to  the  plate, 
as  described  with  artistic  de>igos ;  but,  by  Mr.  Casilear's 
method,  a  complete  alpliabet  of  any  required  style,  plain,  or- 
namental, or  script,  is  engraved  on  a  plate  and  taken  up  on  a 
roller,  which  is  then  used,  one  letter  at  a  time,  to  produce  any 
word  or  line  required  upon  the  plate  which  is  to  furnish  the  im- 
pressions. A  force  of  two  men  is  now  sufficiL*nt  to  do  the 
work  formerly  done  by  twelve,  and  in  a  more  accurately  uni- 
form manner. 

Other  improvements  have  originated  in  the  bureau,  among 
which  may  be  cited  devices  to  prevent  the  alteration  of  num- 
bers; an  automatic  register  atljusted  to  every  press  and  to  the 
paper  machinery,  to  keep  an  accurate  account  of  every  sheet 
worked  ;  a  process  for  water-proofing  notes  and  fractional  cur- 
rency ;  the  adaptation  of  power  to  the  numbering-marhine  ;  an 
improved  medallton-machine  which  rules  with  greater  precision 
and  celerity  than  by  previous  methods  ;  a  peculiar  process  by 
which  the  seal  is  attached  by  Surfvce-printing  (which  see). 

It  may  be  added  that  the  note  itself  is  the  joint  product  of 
peculiar  paper  and  of  impressed  designs  of  the  ordinary  plate- 
printuig  process  and  of  the  surface  process;  the  rose-engine 
work  is  capable  of  being  worked  either  way  ;  and  by  an  adapta- 
tion of  Mr.  Ca.-^ilear  the  medallion  work  can  be  made  of  a  com- 
pound series  of  crossing  lines,  giving  a  network  appearance  and 
a  texture  which  produces  very  happy  effects.      See  SuRF.iCE- 

PBIMING. 

The  conduct  of  the  bureau,  in  a  commercial  point  of  view, 
and  the  security  of  its  plates  and  impressions,  might  well  fnrm 
the  subject  of  some  paragraphs,  but  this  work  deals  rather  with 
the  mech'iniral  and  artistic  branches  of  the  subject  than  with 
the  financial  and  policing  features.  In  regard  to  the  first  it 
may  be  stated,  as  an  instance  in  relation  to  one  series  of  gov- 
ernment issue*,  that  the  sreenback  series,  so  called,  of  IStiS)  -  75, 
embracing  nine  denominations,  which  liave  never  been  sur- 
pusseil  in  excellence  and  artistic  finish,  and  which  have  been  six 
years  in  circulation,  two  alone  of  the  notes  have  been  attempted 
to  be  counterfi-i'ed,  and  these  but  rude  in  compari^'on.  In  re- 
gard to  the  latter  feature,  that  of  security  in  the  business 
method,  it  may  be  stated  that  for  the  entire  term  of  Mr.  Mc- 
Cartee's  incumbency,  the  loss  to  the  government,  whether  from 
theft,  delinquency,  or  otherwise,  has  not  equalled  in  percent- 
149 


age  the  loss  resulting  from  the  abrasion  of  gold  coin  of  an  equal 
amount  in  a  single  euuut.  * 

Steel-press.  One  for  solidifying  molten  steel, 
Tlie  suggestion  is  embodied  in  one  ot"  Besseiner's 
early  inttents,  Imt  lia.s  been  developed  by  Sir  Joseph 
Ariiilwortb  and  by  IJevollier,  Bietrix,  &  Co.,  of  St. 
Ktieniie,  wlio  adopted  it  in  1867,  having  built  steel- 
works specially  arranged  for  itin  uonnection  with  fut- 
iiaces  for  making  steel  by  the  Siemens-Martin  process. 
Aceording  to  the  plans  adopted  by  KevoUier  ^  Co., 


1  reos  for  Compressing  Sted. 

tlio  nict^il  was  villi  fioiii  the  fiiriiace  into  a  ladle, 
wliicli,  by  means  of  a  tuni -table  crane,  wa.s  conve3'ed 
to  the  ingot-molds,  and  the  metal  turned  into  the 
latter.  The  molds  were  jilaeed  on  an  ingot-car- 
riage, and  after  filling  they  were  lun  under  an  hy- 
draulic press.     See  also  Steel-casting. 

Casting  under  pressure  has  been  eniployerl  to  secure  com- 
pactness and  sharpness,  anil  is  ilescrilied  in  Hollingrake's  Eng- 
lish patent,  1819.  (See  also  Vig  1180,  wliich  sllows  a  pri'ss  for 
casting  car-wheels.)  Articles  of  household  hardware  are  cast 
very  sharply  and  handsomely  by  Smith's  process,  described  on 
page  500. 

Steel-saw.  One  saw  for  cutting  cold  steel,  used 
in  Pittsburgh,  is  a  disk  of  soft  iron  42"  diameter,  |" 
thick,  driven  at  a  speed  of  2,506  revolutions  per 
minute.  This  is  a  periphery  .speed  of  25,000  feet. 
The  steel  sparks  are  melted,  but  the  steel  bar  is  not 
heated  sufficiently  to  draw  its  temper. 

Steel-topped  Rail.  A  railway-rail  whose 
treirrJ  or  ui>per  surface  is  of  steel  welded  on  to  an 
iron  boily.      See  1!.\1L. 

Steel-trap.  A  trap  w  itli  steel  jaws  and  a  spring 
to  e.itch  wild  animals. 

Steel'yard.  A  weigh-beam  having  arms  of  un- 
equal length.  In  the  usu.il  form  {A,  Fig.  5748),  the 
scale  is  suspeniled  from  the  shorter  arm,  and  the 
weight  is  adjustable  upon  the  longer  arm,  which  is 
graduated. 
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A  sin;;le  weight  is  tlius  made  avjiilable  for  weigh- 
-in,^  objects  liaviiig  ditlcivnt  gravity. 

The  balance  with  equal  arms  {librn)  is  more  ancient  than  the 
stot-lyai-a  {statrrii).  The  iattt^r  is  said  to  have  been  itu'eiileU  in 
Campania,  a  Greek  colony.  The  balance-beam  \a  the  leature  of 
the  Kf^vptiau  instrument.     See  Balance. 

The  funaameutal  principle  of  the  steelyard  is  given  by  .Archi- 
medes ill  his  book  "  De  Eciuipouderantibus."  He  there  demon- 
strates that  a  balance  with  unequal  arms  will  be  lu  equihbiio 
if  the  two  weights  in  the  opposite  scales  are  reciprocally  propor- 
tional to  the  arms  of  the  balance. 

The  Chinese  iaiance  is  a  tapering  rod  of  square  section,  and 
is  suspended  bv  a  silk  cord.  The  object  depends  trom  the 
shorter  arm,  and  the  slandard  weight  is  atljustabte  on  the 
larger  graduated  arm.  Four  points  of  suspension  are  provided, 
at  diiferent  relative  distances  fi-oui  the  ends,  so  as  to  increase 
the  range  of  the  instrument.  A  corresponding  set  of  gradua- 
tions is  marked  on  each  of  the  four  sides. 

The  Danish  balance  [B)  i."  the  inverse  of  the  Chinese  or  llo- 
nian  balance.  The  weight  being  attached  to  one  end.  and  the 
object  being  suspended  from  the  other,  a  loop  forms  the 
means  of  suspension  of  the  _        _ 

beam,  and  is  passed  back-  Fig-  5749. 

■ward  and  forward  until  the 
equilibrium  is  obtained. 
The  weight  of  the  goods  is 
then  to  the  weight  of  the 
lead  reciprocally  as  their 
respective  distances  from 
the  loop. 


tached  to  a  graduated  box,  which  slides  with  some  friction  on 
the  beam  The  larger  weight  is  used  for  the  hundred  weights 
and  quarters,  which  are  indicated  by  the  graduatmns  on  tlie 


Fig.  5750. 


beam  Tiiesniuller 
weight  is  L*ni  ployed 
fordcteriiiiningthe 
pounds  and  ounces, 
which  arc  t-howa 
by  the  graduations 
on  the  up|x;r  part 
of  thesliding-box. 
Fig.  5751  shows  a 
convenient  appli- 
cation of  tlie  sleel- 
J.H  „ ']  yard    to   weighing 

b:ig3  of  grain,  and 
Payne' sWetghi II g- Machine,  to     articles      coa- 
tained  in  ii  pan. 
Fig.  5752  is  a  counter-scale,  on  the  steelyard 
principle.    See  also  Weighing-machine. 

The  bent-lever  balance  (Fig.  5753j  is  on  the 
principle   of    the    steelyard;   the    arm    which 
counterbalances    the   object    exerts  a    greater 
power,  so  as  to  balance  a  greater  weight  as  it 
approaches  a  horizontal  po.sicion.     It  is  a  combination  ot  the 
beut-lever  balance  and  steelyard.   The  east-iron  frame  u  ft  c  is 
heavier  toward  a,  and  is  pivoted  at 
Fi".  5751  f\  e  /ns  a  movable  suspender,  which 

"may  be  applied  at  cither  of  the 
three  points  e  k  s  The  instru- 
ment has  three  scales,  /  m  n  ;  the 
first  indicates  to  single  ounces  the 
weight  of  a  body   not  exceeding  2 


Fig.  57o2 


Steflijard  and  Danish  Balance. 


Roman  Siatera. 


The  Knmanhnlance  (statera^,  Fig.5749,is  mentioned STSb  c  , 
and  had  the  center  of  gravity  of  the  lever  immediately  over  the 
pnint  of  support,  so  that  the  beam  was  equally  balanced  on  its 
axis  the  effect  of  the  weight  of  the  longer  arm  of  the  lever 
being  neutralized  by  the  addition  of  metal  to  the  shorter  arm. 
The  longer  arm  was  then  divided  into  parts,  each  e(iual  to  the 
length  of  the  shorter  arm,  and  these  portions  were  again  subdi- 

A  Roman  balance  found  at  Pompeii  shows  that  they  also  had 
two  centers  of  suspension  for  varying  grades  of  weights 

The  modern  steelyard  is  substantially  similar  to  the  Roman 
balance,  but  it  is  not  regiirded  as  essential  that  the  unweighted 
beam  should  balance  at  its  fulcrum  The  comnier.cement  of 
the  divisions  begins  at  that  point  where,  the  weight  being  placed, 
equilibrium  is  established.  To  increase  the  range  of  the  steel- 
yard, the  Chinese  plan  has  been  adopted  ofiucreasing  the  number 
of  points  of  suspension.  The  upper 
and  lower  sides  of  the  longer  arm 
are  graduated  in  accordance  with 
the  proportions  which  exist  between 
the  points  of  sU"^pension  of  the  beam 
and  the  load  The  beiim  is  suspended 
by  one  or  the  other  of  the  hooks ; 
the  end  hook  swings  over,  so  as  to  be 
in  place  for  weighing  in  either  case. 

Beranger  (France)  makes  a  steel- 
yard in  which  the  weight  traverses 
along  a  screw  the  length  of  the 
graduated  arm,  and  p;irallel  to  it^ 
The  head  of  the  screw  is  4  inches 
in  diameter,  and  divided  into  100 
part-J,  which  permits  the  weight  to 
be  adjusted  to  a  distance  equal  to 
1  ,on  part  of  the  pitch  of  the  screw. 

Dearborn's  steelyard  (Massachu- 
Betts,  1800)  ha-s  the  center  of  motion, 
center  of  gravity,  and  point  of  sus- 
peasionadjustablciso  that  it  vibrates 
like  a  scale-beam  when  unloaded 
and  when  loaded  in  equilibrium. 

Fig.  6750  is  Piivne's  weighing- 
maohiae.       The    weights    are    at-  Compoioh 


Bag-Weigher. 


Counter- Scales. 


pounds  when  the  suspender  is  placed  at 
is  at  k,  any  ciuautity  be- 
tween 2  and  11  pounds 
may  be  weighed  on  the 
scale  »»,  which  is  divided 
into  parts  showing  2 
ounces.  The  third  scale 
71,  with  the  suspender  at 
e,  is  employed  for  bodies 
weighing  from  11  to  80 
pounds;  it  is  divided  to 
quarter-p  o  u  u  d  s .  The 
principle  may,  of  cour.-^e, 
be  applied  to  balances  of 
greater  capacity. 

Fig  5754  is  an  appa- 
ratus for  determining  the 
load  of  car-axles.  The 
prong  §■  is  introduced  be- 
neath the  tread  of  the 
wheel,  and  the  weight 
transferred  through  the 
compound  system  of  lev- 
ers to  the  graduated  bar 

n. 


when  the  suspender 
Fig.  5753. 


Steel'y  I'ron.   A 


Bent-Lever  Balance. 


term  applied  to  compounds  of  iron  with  less  than  0.5 


5754. 


d  Sueli/ard  for  delermining  the  Load  of  Cor-itrisi. 
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per  cent  of  carbon.  Tlie  (juality  is  interniediiite  be- 
twcfii  sti'cl  ami  iron.     Sciai-slccl, 

Steen'ing.  (Masonry.)  A  Hell-wall,  half  a  brick 
tliiik.      SUiiiinj. 

Steep'er.  A  vat  in  which  the  imligo-plant  is 
soaked  lor  maceration,  previous  to  soaking  in  the 
be.iting-vat, 

Steep'ing.  The  watering  or  wetting  of  flax 
hauhn,  to  facilitate  the  seiiaration  of  tlie  woody 
matter  (skives)  from  the  fiber  (/lan). 

Also  to  soften  and  remove  the  nuicilage. 

The  flax-straw  is  tied  in  bundles  and  placed  in 
ponds  or  rivers  from  8  to  12  days,  when  it  is  taken 
out  and  spread  on  the  grass.     Grassimj.    See  Fla.v. 

Stee'ple.  (Architcctarc.)  A  spire  or  lantern. 
The  sn[ierstructure  above  the  tower  of  a  church.    See 

TOWEK. 

Stee'ple-en'gine.  (Stcam-engincerinff.)  A  form 
of  mariiie  engine,  deriving  its  name  from  the  high 
ereetion  on  tlcck  ret[uired  for  the 
guides  to  tlieeonnecting-rod,  which 
•works  above  the  crank-shaft.  It 
is  not  iinfrecpiently  met  with  on 
American  iiver-l)oats. 

Stee'ple  Steam-en'gine.  A 
form  of  direct-action  steam-engine 
in  ^\hie]l  the  crank-shaft  occu[)ies 
a  position  between  the  cyliiuler 
and  tlie  slide-block  from  which 
the  connecting-rod  is  sus]ienileil. 


The  mode  of  connection  is  shown  in 
the  steaiu-carri.ige  of  Trevethick  and 
Vivian,  18i-)2,  but  the  plan  was  adopted 
into  the  murine  engine  by  Napierof  lila3- 
gow  (Fig  57.55). 

Fig.  575o  is  a  longi- 
tudinal section  of 
Maudslay's  steeple- 
engine. 

a  is  the    cast-iron 
frame ;    6,  the  cylin- 
der;   c,    the    pi-ston, 
connected  by  the  rod 
fj  to  the  cross-head  c, 
guided  by  the  wheel  /" 
between  the  uprights 
g  S  \    rots  /i ,  one  on 
each  side,  connect  the 
cro-i.s-head  f  with  two 
cranlcs,  one  shown  at 
I,  to  which  the  fly- 
wheel shaft  is  con- 
nected.  Two  eccen- 
tric wheels  n  on  the  ifleeple-Enginr. 
fly-wheel  sliaft  give 

motion  to  the  levers  o  r  by  mcins  of  connecting-rods  v.  The 
lever  o,  turning  on  the  bearing  f/,  works  tlie  cold-water  pump 
5  by  the  rod  r:  the  lever/, supported  on  the  center  r,  workstbe 
air-pump  ;and  the  hot-water  pump  ;  the  condenser  _/'  surrounds 
the  air-pump,  and  is  itself  surrounded  by  one  of  the  cold-water 
cisterns  k  Ic,  which  are  connected  by  the  pipe  ^'.  The  steam- 
passages  are  opened  and  closed  by  an  eccentric  i/  on  the  crank- 
shaft, tJirough  the  medium  of  the  rod  it',  bent  lever  w,  and 
connecting-rod  x  and  lever  x*,  operating  the  steam-cock  y  The 
valve  z  in  the  steam-pipe  is  opened  or  closed  for  a  longer  or 
shorter  time,  depentliug  on  the  velocity  of  the  engine,  by  a 
cam-piece  on  the  governor  spindle,  operating  through  conuect- 
ing  levers.    7v'  is  a  lever  for  working  the  eugiue  by  hand. 

Steer'age.  (XauHcul.)  The  part  of  a  'twecn- 
decksjust  lorward  of  the  cabin. 

Steer'age--way.  (Xautical.)  Motion  of  a  vessel 
suftieient  to  enal)le  lier  to  feel  the  effect  of  the  rudder. 

Steer'iug-ap'pa-ra'tus.  A  device  in  aid  of  the 
steersman,  Ijinng  interiiosed  between  the  tiller  or 
tiller-wheel  and  the  rudder-head.     See  also  Steeu- 

ING-WIIKEL. 

In  Sickel's  steam-steering  apparatus  (Fig.  5757),  in 
nse  since  1860,  the  steering-wheel  a  and  the  barrel  c 
for  the  steering-chains  are  upon  sc|iarate  shafts,  in  a 
line  with  each  other.  On  tlie  shaft  b  of  the  steering- 
barrel  is  a  toothed  wheel,  gciiring  with  a  pinion  upon 
a  crank-shaft,  which  is  driven  by  a  small  steam-en- 


gine having  two  cylinders  working  at-  a  right  angle 
to  each  other.     The  eccentrics  which  work  the  slide- 
valves  of  that  engine 
are  upon  a  separate 
shaft,  having  a  pin- 
ion    driven     by     a 
simr-wheel  fixed  to 
and  driven   by   the 
steering-wheel.  Thus 
when    the    steering- 
wheel   is   turned,    it 
causes  the  eccentric-  c, 
sliaft    to    turn,   and 
every  revolution   of 
the     eccentric-shalt 
causes    the    en- 
gine    to     make 
one    revolution, 
and     thus     the 
motions  of  the 
barrel  are  made 
to      correspond 
exactly    with 
those     of     the 
steering  -  whi 
Another     steer 


^^np  ilaudslay's  Stefple-Engini. 


ing-wheel  d  is  made  fast  to  the  barrel,  to  be  used 
in  the  ordinary  way,  in  the  event  of  the  engine  get- 
ting out  of  order ;  in  which  case  the  wheels  and 
pinions  are  thrown  out  of  gearing. 

Fig  5758  is  North's  steering-apparatus,  1865,  Attached  to 
the  upright  shaft  that  carries  the  bevel-gear  a  is  a  cam  b  hav- 
ing two  grooves  on  its  p<*ripheryfor  the  reception  of  thechains. 
This  cam  has  a  spline  that  allows  it  to  traverse  longitudinally 
on  the  upright  shaft.  The  gear-wheel  and  cam  are  rotated  by 
means  of  the  pinion  on  the  horizontal  shaft  that  carries  the 
steering-wheel.  The  machinery  is  mounted  on  a  frame,  bolted 
to  the  deck  of  the  vessel.  On  the  rudder-post  is  secured  a 
quadrant  //,  so  depressed  in  its  periphery  to  correspond  witil  the 
eccentric  action  of  the  cam  c  in  its  rotation  as  always  to  pre.sent 
the  same  face  to  its  action.  The  periphery  of  the  segment  has 
two  grooves  for  the  reception  of  the  chain.  When  the  rudder 
is  "  hard  up  "  the  quadrant  presents  its  longest  radius  to  the 
shortest  radius  of  the  cam,  thereby  increasing  the  power  upon 
the  rudder  at  the  time  when  it  is  most  required. 

In  Fig.  5759,  the  tiller-wheel  .sbalt  has  a  right  and  left  handed 
screw  which  passes  through  nuts  which  are  connected  by  arms 
to  the  gudgeons  of  the  rudiler-head.  The  rotation  of  the  shaft 
draws  the  nuts  simultaneously  toward  or  from  the  rudder,  and 
rotates  the  hitter  on  its  axis. 

Hunt's  steering  and  propelling  apparatns  (English  patent) 
combines  the  two  operations  in  one.  the  axis  of  the  screw  being 
made  to  oscillate  in  a  horizontal  plane  by  means  of  the  tiller, 
while  the  rotation  of  the  axis  by  the  engine  is  not  affected,  a 
is  a  driving-shaft  rotated  by  the  stcain-engine ;  6.  a  bearer  ;  c  e 
d  mil,  the  gearing  and  shafting  connecting  the  sliaft  a  with 
the  short  shaft  /  of  the  propeller.  The  shaft  d  is  carried  down 
to  the  step  z  projecting  from  the  stern-post,  and  is  inclosed  by 
a  casey  which  faVs  independent  motions  thereon  by  means  of 
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the  tiller  w.  The  trunk  g  is  formed  by  an  eiilnrgetiicnt  of  tlie 
ciise  A  and  inelosifs  the  lower  piiir  nf  \>cvv\  i^e.irs  m  and  n, 
and  the  short  J^haft  (",  to  who?e  end  the  propeller  p  p'  is  iit- 
tiurhed  by  a  couplint;  o.  This  iirraiigeuiunt  is  used  in  tlie 
propiilsini). 

The  steering  pjirt  of  the  npparatus  ronsi^ts  of  a  tiller-wheel 
Tc,  shaft  7.  bearing  r,  and  bt-vel  wheel  t  geuring  into  a  similar 
bcvet-wheel  (see  the  other  figure ■!  on  tlie  end  of  a  sliort  screw- 
BliJift  V  Wiiieh  takes  into  a  quadrant  jr  attached  to  the  top  of  the 
ciisc/ above  the  plate  cm  which  the  vertical  plate  7  is  stepped 
When  the  steersman  turns  the  wheel  jc,  motion  is  eommuni- 
fiited  to  the  quadrant  .r  and  tlie  eii<e  /,  thereby  rotatinj;  the 
propeller-f^haft  (  o  in  a  horizontal  plane,  and  thereby  varying 
the  anjjle  of  pn-seatation  of  the  axis  of  the  itropelier  to  port  or 
ptJirboard,  as  the  case  may  be,  giving  a  positive  lateral  propul- 
sion to  the  stern  of  the  vessel. 

Blaekie's  electric  signal  for  steering-apparatus  is  to  enable  the 
pilocof  a  vessel  toconumuiicate  with  the  engineer  or  helmsman. 

When  the  pilot  sends 

A  an  order  he  presses 

\a  a  knob,  and  a  bell 

II      /IS  iJkn    A   rings, meaningatteu- 

)A-^JIJ^n  „,„=;  •    ■,.!„.  engineer 

''/     ^     ■  ,i,s   to  the    index, 


lonjr,  A  incli  (Iminefer,  wliich  lends  from  the  center  of  the 
diiii  b:icl<\v:ird  at  rit;ht  :int:les.  und  is  snpportedfiti-aeh  end      f 
eeceutrieully.     Ou  each  side  are  two  electro-ma[;uets  and 

Fig.  5759. 
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SickeCs  Steam- Steer nrj  lit,,,-. 

which  resembles  a  clock  f'ice,on  which  are  printed  theS  general 
orders  u^ed.  namely,  stop;  ahcmt  fast/ :  nheml  full  speeil ;  bark 
east/;  bark  full  speed .  The  pointer  indicates  the  order,  and  al- 
ways remains  at  the  last,  and  is  locked  The  device  by  which 
the  pilot  transmits  his  or- 
Fig  5758.  ders  to  the  engineer  is  con- 

sfructed  as  follows  :  First, 
there  is  a  dial  on  which  the 
five  orders  described  are  print- 
ed. A  pointer,  like  the  hand 
of  a  clock,  moves  at  the  will 
of  the  pilot  froni  order  to 
order.  The  pointer  is  athiched 
fo  a  cylinder  of  iron  4i  inches 


J  '- 


North\*i  Steering  Apparatus, 


Jackson's  Steering- Apparatus. 

one  nndcrncath ;  there  being  one  macnet  for  each  order, 
A  wire  from  each  magnet  leads  to  tlie  pilot-house,  and 
all  wires  are  connected  with  a  battery  Hy  means  of  five 
knobs  in  the  pilot-house  tbe  connections  are  made;  one  on 
each  wire  The  iron  cylinder,  or  keeper, 
moves  from  side  to  side,  or  downwani,  ac- 
cording to  the  attraction  of  the  magnet;  and 
as  the  pointer  is  attached  to  the  keeper  or 
cylinder,  the  movements  on  the  dial  will  cor- 
respond with  movements  of  the  keeper,  by 
reason  of  its  eccentric  motions,  Ry  a  dnnbie 
arrangement  of  wires  in  connection  with  11 
galvanometer,  the  rudder  is  uiade  to  indicate 
its  position  on  a  dial  for  the  observation  of 
the  captain  and  pilot. 

Steer'iiig-'wheel.  (Sltipbui/fliuff.) 

\  wlircl  liy  wliiili  a  nulik'r  is  turned 
I  ^  tlnoufili  the  itHiliiiin  of  a  tillcr-ropo 
j     ^    \viiiilin<i  on  the  axis  of  the  wheel. 

,„,ni    |i_V  In  the  cut.  Fig.  5761,  — 

iliii    &*  .T  is  the  rutliter-liFafl :  xt  the  ti/rrr,  having 

pl   IP  a  Pnir  of  blocks  fixed  to  it?  forward  end  I. 

"  I  'J     ^  ee   are  a  pair  of  eye-bohs  in  the  deck,  to 

■which  are  made  fast  the  ends  or  standing 
^  parts  of  the  steering-chains  or  wheel-ropes. 
The  chains  are  led  through  the  blocks  of  the 
tiller,  then  through  a  pair  of  fixed  blocks  6  b 
attactied  to  the  deck,  and  then  through  a 
pair  of  fixed  blocks  beneath  the  barrel  of  the 
I  steering-wheel  iv.  and  hidden  by  the  latter  in 
the  figure.  The  chains  then  pass  through 
liolos  or  tubes  in  the  deck  or  decks  that  lie 
between  the  tiller  and  the  wheel,  and  then 
)i.iss  round  the  barrel,  to  wliich  they  are 
f;u>teneu  at  the  middle  of  its  upper  siile. 

The  steering-wheels  are  from  3  to  fi  feet  in 
ditinietcr,  and  one  may  be  placed  at  each  end 
fif  the  barrel. 
The  Inw<T  vim  of  the  wheel  must  move  in  an  opposite  direc- 
tion to  the  rud- 
der, that  is,  in  Fig-  57G0. 
the  same  direc- 
tion as  a  lUler 
pointing      for- 
ward. 

Steeve. 

(  A'nufical.  ) 
Tlifi  slope  or  up- 
ward     deviation 
from    the     liori- 
zontal  of  an  outboard  spar, 
as  the  bow.sprit,  catlicad, 
eto. 

Steev'ing.  {Kanticrfl .) 
a.  The  nnglc  of  a  bow- 
sprit with  the  horizon  ; 
formerly  70°  to  80"*,  now- 
much  less. 

h.  Stowinfj  bales  in  a  hold 
by  means  of  a  jaek-serew. 

Steg'a-nog'ra-phy.  The 
art  of  writing  in  ciplier. 

Stein'ing.  (Mifsonn/.) 
I,iiiino;  a  well  with  bricks. 
Till?  wall  may  be  carried  up 
on  a  curb  which  is  lowei-ed  by 
under    cutting,    the   wall    XG- Hunt's PropeUer  and Stferer, 
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STEM-WINDING  WATCH. 


Steering-  W/teel. 


ceiling  additions  at 
top  as  it  sinks.     See 

C'L'UD. 

Stel'la.  (Surgi- 
cal.) A  star-shaped 
bandage  crossed  like 
the  letter  X,  applied 
to  the  shoulder  in 
cases  of  fracture  of 
the  clavicle  or  scap- 
ula, or  dislocation  of 
the  humerus. 

Stel'larln'di-ca'- 
tor.  An  instrument 
for  enabling  an  observer  to  recognize  the  dill'er- 
ent  stars  and  point  out  their  positions  in  the  heav- 
ens. 

It  consists  of  a  stand  carrying  a  table,  on  which  is  a  celestial 
chart,  and  having  iucircilniferunce  graduated  to  show  the  days 
and    mouths.       The 

table  is   inclined  at  Fig.  57G3. 

an  angle  equal  to  that 
of  the  elevated  pole, 
and    being    properly 
set,    using  the  pole- 
star  as  a  guide,  the 
eight-bar  a  being  di- 
rected to  a  star   the 
name  of  which  it  i: 
desired  to  know, 
the  star  and  its 
name  are  found 
on  the  chart  be- 
tween  the    branches 
of  the  alidade  indica- 
tor 6.     In   the  same 
way,   by   setting  the 
indicator,    the    posi- 
tion in  the  he  ivcns  of 
any  st^ir  on  the  chart 
may  be  a-^certained. 
From  the  portion  de- 
voted to  the  star-map, 
included  between  the 
branche.'s   of   the    indi- 
cator, may  be  .seen  the 
aspect  of  the  heavens  at 
any  day  and  hour,  and 
also  the  hours  of  rising 
and  settingof  any  stars, 
and  the  tiuics  of  their 
meridian  passages. 

Stell'wa-gen- 
cup.  An  instru- 
ment invented  by 
Lieutenant  Stell- 
w  a  g  e  n ,  United 
States  Navy,  for 
bringing  up  speci- 
mens of  bottom  in 
sounding.      It  con-  SteUar  Indicator. 

sists    of    a    hollow 

cone  attached  to  the  bottom  of  the  sounding-lead, 
and  having  a  lle.xible  cap  over  which  may  he  an 
intle.\ible  di-sk,  rising  and  allowing  the  niuil,  sand, 
etc.,  to  enter  the  cup  when  the  lead  strikes  the  l)ot- 
torn,  but  falling  and  preventing  it  from  being  washed 
out  when  drawn  up. 

Stem.  1.  (Sliipbuildinrj.)  Tlie  upright  piece  of 
timber  or  bar  of  iron  at  the  fore  end  of  a  vessel,  to 
which  the  forward  ends  of  the  stakes  are  united. 
With  wooden  stenrs,  the  lower  end  is  scarfed  into 
the  keel.  The  npp^-r  end  supports  the  bowsprit, , 
ami  in  the  obtu.se  angle  is  thejiijarc-hend.  The  ad 
vauced  edge  of  the  stem  is  the  ciit-walcr. 


Fig.  5763. 


S,  stem. 
K.krel. 
A,  apron. 
D.  deadwood. 
SS,  sremson. 
DII.  ileri;-hooks. 
BU,  breast-hooks. 


SP.  stem-piece,  or  independent  piece. 

M  P .  main  or  lace  piece. 

BP,  bolistay-pieee. 

I?  -VS.  bowsprit. 

O,  cripe. 

F,  false  keeL 


Stem  and  Allied  Parts. 


2.  (I'diick.)  The  bar  to  wliich  the  bow  of  a 
falling  hood  is  hinged. 

3.  (J/tH«i//.)     A  day's  work. 

4.  (Falve.)  The  projecting-rod  which  guides  a 
vah'e  in  its  reciprocations. 

5.  Of  a  therinonieter,  hydrometer,  etc.  The  nar- 
rowed part,  usually  graduated  or  having  a  graduated 
scale  beside  it. 

Stem-knee.  {Shipbuilding.)  One  uniting  the 
sti;m  with  the  keel. 

Stem'mer.  {.^fining.)  A  piece  of  iron  with 
wliich  clay  is  I'amnied  into  the  blasting-holes  to 
make  them  water-tight. 

Stera'ming.  (.Mining.)  The  stuff  beaten  down 
upon  a  charge  of  powder. 

Stem-piece.  (S/iipbnilding.)  A  piece  in  front 
of  the  stem,  into  which  the  main  piece  of  the  head 
is  stepped.     See  Ste.m. 

The  stem-piece  is  sometimes  called  the  iiuk}xn- 
denl  piece.  (SP  in  Fig.  5763). 

Stem'ple.  (Mining.)  One  of  the  cross-bars  of 
wood  placed  in  the  shaft  of  a  mine  and  serving  the 
pur|)ose  of  steps. 

Stem-post.  (Shiphtiilding.)  The  vertical  tim- 
ber f<  inning  the  prow  of  a  vessel.     The  stem. 

Stem'son.  (Shipbuilding.)  A  kiiee-jnece  whose 
horizontal  arm  is  scarfed  to  the  keelson  and  vertical 
arm  fayed  into  the  throats  of  the  tran.soms. 

Stem-'wind'ing  Watch.  A  watch  having  a 
stem  or  ]teudant  wljicli  may  be  tlirown  into  etigage- 
ment  with  a  winding  wheel  so  as  to  wind  up  the 
spring  without  the  intervention  of  a  key. 

Its  use  is  to  avoid  the  trouble  of  carrying  a  watch-key.  and 
to  prevent  the  .access  of  dust  to  the  works.  Some  act  by  merely 
pushing  the  pendant  in.  and  some  by  turning  it  round.  Some 
of  the  item-winders  are  so  constructed  that  by  pushing  in  the 
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pendant  it  is  brouglit  into  relation  with  the  hand-setting  mech- 
anism, anii  by  pushing  it  to  another  certjiin  distance,  it  is 
brou-jht  into  conneetitin  with  the  windini^  portiou. 

In  other  (leviies  the  winding  is  acconipiiahed  by  means  of  a 
fluted  knob  at  the  end  of  the  pendant.  The  arlior  of  th«  winder 
has  a  ratehet  and  click,  so  that  it  cannot  be  turned  in  ttije 
wrong  direction.     Kike  a  Bn^utt  keij  in  this  respett. 

Borollaa's  stcm-wiiiding  watch  ^Knglish)  has  a  diuin  which 
makes  one  turn  around  the  pulley  of  the  going-barrel  and  ter- 
minates in  a  button  at  the  end  of  the  peiid.iut,f!0  that  it  may  be 
grasped  by  the  finger  and  thumb.  To  wind  the  watch,  the 
button  and  chain  are  drawn  out,  giving  the  barrel-pulley  one 
rotation  ;  a  rceoil-sprinij  draws  in  tlie  ciiain,  allowing  a  second 
pull  to  the  winding  work.  This  is  repeated  tiU  the  watch  la 
fully  wouTid. 

Howard's  ptem-winding  watch  has  a  double-contrate  wheel 
■which  is  splined  upon  the  steui,  and  is  engaged  with  a  train  of 
gears  to  cither  wind  the  watch  or  set  the  hands.  Tlie  barrel  is 
fitted  into  an  opening  in  the  dial-phue,  and  is  supporied  therein 
by  a  toothed  tlangc  resting  on  and  attached  to  the  dial-plate, 
80  as  to  allow  the  winding  of  the  barrel.  A  spring  pawl  pre- 
vents the  barrel  from  turning  iu  a  contrary  direction  when  the 
watch  is  running  down. 

Fig.  5765. 


troduced  into  Europe  about  13i0-13D0  Covelluzzo  stales  that 
three  piicks  of  cards  weie  made  for  Charles  VI.  of  France  ia 
lijyS.  Laws  in  relation  to  their  nianufaeture  and  use  were 
pas>ed  in  Italy,  France,  Germany,  and  Kuglaud,  from  the  four- 
teenth to  the  sixteenth  centuries 

Theodorie,  king  of  the  Ostrogoths  (Eastern  Goths),  who 
founded  a  kingdom  iu  Itiily  \.  n  493,  was  so  ilhterate  that  he 
could  not  wiite  four  letters  at  the  foot  of  his  edicts,  but  had 
thein  cut  out  of  a  plate  of  gold,  and  traced  out  tlic  letters  with 
a  ijniU.  It  is  inferred  by  souie  that  he  u^cd  tlie  quill  as  a  pen, 
whith  would  be  the  first  recorded  uj^c  of  it  as  a  writing  inptrn- 
ment;  but  it  is  must  likely  that  he  used  the  feather  as  a  brush 
and  the  plaie  as  a  stencil-plate. 

The  Luiperor  Justin,  about  the  same  time,  used  a  wooden 
stamp. 

Stencil-plates  are  now  made  of  thin  sheets  of  brass  ;  they  were 
formerly  made  of  pasteboard,  tin,  or  sheet-iron.  The  iuk  used 
is  known  as  stnicil-j'fiste^  and 


is  est^entially  a  water-color,  as 
ordinary  paint  or  printer's 
ink  does  not  dry  fast  enough. 
It  is  put  up  in  boxes,  like 
blacking.  The  indelible  ink 
used  for  clothes-marking  slen- 
cilplatesisof  a  different  char- 
acter, and  cotnes  in  bottles,  at 
the  rate  of  25  cents  an  ounce, 
or  S  20  per  thousand  vials. 

For  many  purposes  it  is  more 
convenient  to  have  a  set  of 
letters  which  can  be  arranged 
to  form  a  name  or  direction. 
Fig  5767  shows  one  form,  a 
contbinniion  stencil,  iu  which 
the  letter-plales  are  latched 
together. 

In  Fig.  576S,  the  frame  has 

Fig.  5767. 


.768. 


Wadsworth'^s  Ste7?i-\Vinding  Watch. 

In  Wadsworth's  stem-winding  watch,  by  the  arrangement  of 
the  bar  carrying  the  gears,  (he  main-spring  c;in  be  wound  by 
turning  the  pendant,  whether  the  ca.^e  is  open  or  closed.  To 
Bet  the-  hands,  the  bar  is  first  pressed  inward  to  establish  the 
necessary  connection  between  tliem  and  the  pendant,  and  dis- 
connect the  pendant  and  main-spring,  and  then,  by  turning, 
regulate  the  hands. 

See  also  patents  to  Smith  and  Folsom,  1373;  Rice  and  Gerry, 
1868;  Jacob,  iSOi) ;  llimmer,  1869. 

Fig.  5766. 
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Stencil-Nuynberiug  Plate. 

a  series  of  nperturofi,  nnO  the  numbers  on  the  slides  are  brought 
into  cunseciilion  thereat  as  required. 

Steu'cil-cut'ter.  (Metal-v-orkinrt.)  A  tool  ov 
instnimi  ut  for  cutting  letters  out  of  stciicil-iilates. 
Tlie  tools  useil  in  cuttni<;  .steiioil-iiliitcs  are  lUes, 
eliisc'ls,  corn|>iissp.s,  ami  lifjnuni-vita:  blouUs. 

Sten'cil-plate.  A  tliiii  jilate  of  liiass  in  which 
letters  are  cut,  used  in  marking  bo.xes  and  mer- 
chanilisc.      See  Stkncii.. 

Sten'o-graph  ic  Ma -chine'.  A  mechanical 
writer. 

A  French  firm  of  the  instrument  is  shown  in  Fij:  57G9.  It 
consists  ot  a  kt^  board  operated  as  sliowu  bj  the  liaud  of  the 


Stench-trap.     A  depression  in  a  di  iin 
in  which  water  eolleets,  to  prevent  tin   il-    ,  J  -;  ^  - 

Hex  passage  of  air.   The  figure  shows  \-arious    tr 
forms  for  sinks  and  pipes.   See  also  Water- '^  ^i4t_ 

CLOSE  r.  • 

Sten'cil.   A  thin  yilate  out  of  which  pat-  Simn^'mphic  ihc/u,,,-. 

terns  or  letters  have  been  cut.      The  plate 

being  laid  on  the  object,  the  pattern  is  made  thereon  '  reporter,  and  composed  of  twelve  Wnrk  and  an  equal  number 

by  brushin"  on  the  color.  of  whi.'e  Ite.vs.    On  each  side  of  the  instruuu-nt  is  a  hirpc  l;ey 

"  I  moved  by  a  pressure  of  the  wrist,  and  serving  to  f?ive  supplo- 

Tn  early  times  playint;  cards  were  thus  made.    Thatto,  in  his    mentary  signs  which  simplify  the  reading  of  the  characters 
*'  History  of  Playing-Cards,''  Loniion,   184S,   states   that   tlie     printed. 

earliest  cards  he  has  noticed  are  of  the  year  1440.  and  were  I      All  the  keys,  when  operated,  produce  indications  in  ink  on  a 
made  by  stencils.    Cards  was  au  Oriental  game,  and  was  iu-  I  roll  of  paper,  which  is  taken  from  a  reel  in  manner  similar  to 
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STEP-LADDER. 


that  on  the  Morse  telegraphic  apparatus.  The  black  keys,  how- 
rrer,  liive  loujj  ujurk^,  wuiie  the  whit**  ones  cau^e  ^iuiple  dots 
to  be  trau:^c^ilx;d  At  each  pre.-^sure  of  the  fingers  ou  ttie  ke,v- 
bi>ar<i,  the  p.tper  i^  autouiiiiicallv  uiirolletl  fur  itbout  02  of  un 
inch,50  thut  on  e^icli  liue  uuy  combiuaiiou  of  twelve  double 
si'^us  may  be  iiupriuted,  »nd  tliei-e  ?-i;rus  are  arran<;t;<l  in  three 
givups  of  four  each,  and  n^id  from  Jeft  to  right  in  the  orJiuary 
uianner. 

The  number  of  characters  which  may  be  made  on  each  di- 
vision of  four  is  more  than  sufficient  to  require  a  single  iiiove- 
uieiit  lo  form  a  single  letter,  la  other  words,  with  practice, 
three  letters  or  les^-;  imd  be  written  at  once.  If  the  useless  let- 
ters be  suppi*esst;d,  such  as  double  letters,  e  mute,  etc.,  fre- 
queutly  a  .single  movement  will  produce  uu  entire  word  In 
ca:«e,  hotFever,  Ihe  word  is  to  be  continued  to  tue  nexi  liue,  a 
movement  of  one  of  the  wri^t  keys  makes  a  character  indicating 
the  fact. 

The  niaaipulation  of  the  keyboard  require.-?  great  skill.  Learn- 
ing to  veid  tiie  characters  is  very  easy,  but  at  leas;t  si.>t  months' 
practice  is  necess;iry  for  one  to  become  an  expert  operator 
capable  of  following  every  word  as  it  is  utiei-ed  in  a  large  as- 
sembly 

Tne  paper  roll  is  of  no  great  length.  About  sixty  or  seventy 
feet,  four  inches  in  widMi,  is  required  for  an  hour's  continuous 
wri:ing.     See  also  Tvpe-writer. 

Stent'er.  A  lailcr;  the  term  may  be  deemetl  a 
coiiu[»tiou  from  taitcr.  It  is  cuminoii  in  Seotlaiul 
and  ill  tlie  North  of  Kiiglaiul.  Various  iiillectious 
are  t'ouml  :  sltut^  stcntc}\  stentcr-hvok,  stctUiny-ina' 
chiar.     See  TlCNTKU. 

Stent'iug.    {MUinrj.) 
a  c  lal-tniiK'. 

Sten'ton.     {Mining.) 
wimiiiii;  ln_'ailu;iys. 

Sten'ton  "Wall.  (Mininfj.)  The  pillar  of  coal 
betwi'cu  two  winning  headway's. 

Step.      1.  (JJarpaUnj.)     a.  The  foot-piece  of  a 

Fig.  5770. 


Fig.  5772. 


Stei>-LKuniig 


GnrtJitfr  .s  ^'la/l-Step. 


Au  opening  in  a  wall  in 
A  passage  between  two 


.yBJr3.1iiw^ 


Rafter  Stepped  into  a  B' 


timber,  as  iu  the  example,   in  whicli  tiie  foot  of  a 
principal  rafter  is  steppuil  into  a  tie-beam. 

6.  The  ^rrtrf  of  a  stair. 

c.   A  round  or  runj  of  a  ladder. 

2.  {^chicle.)  A  foot-piece  for  ascending  a  car- 
riage. 

3.  {Shipwriijhting.)  The  block  in  which  the 
foot  of  a  nntst  is  placed. 

4.  {Machincnj.)  a.  The  lower  brass  of  a  journal- 
box  or  pillow-block. 

b.  The  socket  for  the  lower  pivot  of  a  spindle  oi* 
vertical  phaft.  An  ink.  Some- 
times called  a  breast. 

a,  foot-stalk. 

b,  toe. 

c,  step. 
fi,  foo:-bridge. 

,  bridge-tree. 
/,  lighter-screw. 

A  device  similar  in  principle  is  used  for 
a  step-bearing.  The  rollers  in  this  ca.<« 
are  necessarily  conical,  as  the  portion  of  e:ich  more  distant  from 
the  center  of  revolution  traverses  a  greater  space  than  that 
nearer  to  (he  axis  of  the  vertical  shaft.  The  three  rollers  are 
fru-(um<  iif  cones,  and  are  axled  upon  radial  arms,  which  keep 
them  in  their  relative  po>ition.  The  pivot  of  the  vortifal  shaft 
prL-iscs  through  tneaniiu!:ir  piece  from  which  the  radial  axles 
diveri^e.  l-lach  roUer  lo'ites  on  its  own  axle,  and  the  system 
iwolvcs  around  t.ie  pi^ot  of  the  shaft.  Conic-nl  iMjarinfi^'  on  the 
eni  of  tlie  .-ih  ifl  .and  ou  lue  bed-plate  liave  a  confoiniity  of  out- 
line with  the  rollers. 

0.irdiiers  step  for  vertical  shafts  (Fig.  5773)  mav  have  balls 
in  a  cylindrical  recess,  upon  which  a  conical  shonhlcr  ne;ir  the 
fool  of  the  shaft  rests(4i;  or  the  recess  may  be  of  conical  form, 
and  the  friction-rollers  conical  frustums  (B) 

Fig.  5774  is  a  .'^If-oiling  step  for  vertical  spindles  The  stop 
6  n.-st.*i  in  a  counter-box  in  the  chamber  n  The  enil  of  the 
spindle  Is  somewhat  tapering,  and,  as  it  rotates,  crt^tes  a  cen- 


Fis 


Step- Bit. 


^ 


Fig.  5771. 
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Affjrtftab'.e  Syji  for 
MilUlune-SijinJ'e. 


trifugal  actiijn  in  the  oil,  wliich  flows  over  the  edge  at  c  into 
the  chuuiber  il,  aud  risi-s  through 
the  hole  f  bencith  the  step  to  re- 
new the  lubrication  of  the  spindle. 

Step-bit.     (Locl.smilh- 
imj.)     A  lii'tilu'ii  key-liit. 

Step -box,      (Sliicliiii- 

cry.)     A  ease  for  a  beaiinu 

suiiaee    at. 

tlie    lower 

end    of    a 

vertical  _ 

spinule  or  s>l/0,lins  Sirp  for  V.nical 
shaft.  Hpindles 

In  the  example,  the  wdjusting- 
screw  may  be  made  to  adjust  the  spindle,  together  with  the 
socket-sleere,  to  different  hight-;,  :ind  by  the  saue  adjusting- 
screw  —  the   step-screw  being   backed 
out  and  the  spindle  fixed  —  the  spindle 
can  b.?  tightened  in  its  socket. 

Step-cov'er.  {Vehicle.)  A 
lid  to  cover  a  carriage-step  wlieii 
tile  door  is  closed,  to  iirevciit  the 
accumulation  of  iiuid  thereon. 
When  the  door  is  opened  it  is 
retracted,  and  sometimes  acts  a.s 
a  protector,  to  keep  the  dress 
from  contact  with  the  wheel. 

Step-grate.  A  fumace-gmte 
in  .seveial  successive  hights,  like 
a  stairs.  Sikkc,  f.  Fig.  2304,  page 
1012. 

Step-lad'der.  A  portable 
ladder  usually  having  flat  steps, 
and  its  own  means  of  support  by 
struts  or  posts.  ^ 

In  Fig  5777,  the  ladder  is  stayed  at  Siep-Box. 

the  required  extension    by  a  notched 

brace,  which  catches  upon  a  round  :  the  feet  of  the  upper  plat 
form  rest  upon  the  rounds  of  the  ladder. 

Fig.  5777. 


Vrchard-Ladder. 


STEPPED  GAGE. 
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In  Fig.  5778,  the  brace  and  stay-rods  slide  on  the  staples,  so 
as  to  allow  of  folding  together  or  gpreadiug  apart  of  the  sides 

iind  legs  in  posiiiuu 
Fig.  5778.  for  use. 

la  Fig.  5779,  the 
notched  pivoted  side 
pieces  are  braced  to- 


Stepped  Gage. 


Fig 


781. 


Libranj-LaJder. 

gather,  inclosing  the  hinged  supporting  legs  and  folding  to- 
gether for  removal. 

Stepped  Gage.  One  having  a  series  of  notches 
whii-h  inav  lit  varying  sizes  of 
holes. 

Stepped  Gear'ing.    (Machin- 

'  crif.)     An  invention  of  Dr.  Hnoke 

for  obtaining  a  continuous  hearing 

between  the  meshing  surfaces  of 

gear-wlieels. 

Each  wheel  i.s  composed  of  two,  three,  or  more  scprirate  sets 
of  teeth,  which,  instead  of  bchig  in  line,  are  arranged  ii  steps 
(n,  Fig  57S1).  It  is  sometimes  n.«ed  for 
driving  screw-propellers,  and  in  con- 
nection wi^h  a  rack  of  similar  character 
for  operating  the  beds  of  large  planing- 
in:ichin('3. 

Dr.  lliiolte  also  invented  the  screw- 
gearing  b.  This  consists  of  a  piir  of 
wheels  whose  teeth  are  of  helical  form, 
corresponding  respectively  to  the  threads 
of  a  right-hand  and  a  left-hand  screw. 
The  contact  of  each  pair  of  teeth  com- 
mences at  the  foremost  end  of  the  heli- 
cal front,  and  terminates  at  the  back 
part ;  the  pitch  of  the  helices  being 
such  that  the  contact  of  one  pair  of 
teeth  does  not  terminate  until  that  of 
the  next  pair  has  commenced,  thus 
causing  great  nnifi.rniity  and  smoothness  of  motiou. 

The  stcpiifd  key  was  shown  in 
IJountree's  loclc,  English  pat- 
ent, 1790.     See  Rit-ki:y. 

, -^x         J I  Stepped  Rack.     A    rack 

\S-^J         fr^|^=^i^^    having  teeth  mrangeil  in  .sev- 
eral rows,  whii'.h  alternate  with 
eacii   other   so   as   to    proihiee 
2^    the  uniforniity  of  motion  due 
r—    to  smaller  teeth,  without  saeri- 
ll^       I — f=^^    ^^'^  of  strength.     The  teeth  of 
IB,       ^^^^El   the  pinion  with  wliieh  it  gears 
are,  of  course,  correspondingly 
nrrangrd. 

Step'pin*  -  line.  (.S7/  ip. 
huiHinff.)  The  bearding  line  or  traei^  of  the  inner 
surface  of  the  ship's  skin,  at  the  points  where  it  rises 
toward  each  end  of  the  vessel. 

Steps.     A  ladder  for  in-door  use,  such  as  for  a 
library   or  for  house-cleaning  purposes.     See  Step- 

LADDKIl. 

Ste're-o-bate.     A  base  ;  the  lower  part  or  base- 
ment of  a  building  or  column.     A  stylubatc. 


Stepped  Gearing. 


Stepped  Key. 


.  5782. 


Fig.  5783. 


Stepped 
Key. 


St'-pped 
Hitch, 


Ste're-och'ro-my.  The  name  is  derived  from 
words  signilying  suliil  color,  the  binding  niatt-rial 
being  .solubk'  glass.  This  silicious  material  protects 
the  colors  against  atmcspheric  iniluences. 

From  Ott  we  learn  that  Echter  and  Kaulbach,  the  artists  of 
Muiiicli,  proceed  as  follows  :  — 

The  wall  to  be  painted  is  first  coated  with  a  layer  of  ordinary 
lime  morUir,  to  equalize  the  surface,  whicli  must  be  exposed  to 
the  air  for  several  days,  so  as  to  become  entirely  dry  and  cai'- 
bonafed,  it-;  tlie  soluble  glass  afterward  employed  wonld  be  im- 
mediately detomimsed  by  caustic  lime.     Professor  Fuclis,  the 
inventor  of  stereochromy,  recommends  moistening  the  wall 
with  a  solution  of  carbonate  of  ammonia,  so  as  to  Accelerate 
the  saturalion  of  the  lime.     When  dry,  it  is  wiu'-hed  sev- 
eral tiiiii'S  witli  a  moderately  diluted  solution  of  double 
wafei'-glass,  allowing  it  to  dry  each  time.     See  f^OLUBLE 
Gl^ss 

The  ground  being  thus  prepared,  the  upper  layer  may 
be  added  f-onn  after.     Tliis  also  consists  of  lime  cem- 
ent one  tenth  of  an  inch  thick.    The  *uul  employed 
must  be  of  a  grain  not  exceeding  a  certain  size, 
and   fine    powder  must   be   rejected.      A    rongh 
grain  is  rather  advantageous,  and.  ns  Kaulbach 
says,  it  ought  to  feel  Jike  a  rasp.    For  a  picture 
to  be  viewed  at  a  long  distance    a  less  fine 
grain  is  required  than  for  a  picture  to  be 
viewed  at  a  short  distance. 

This  coat  being  dry,  it  is   moistened 
with    a  solniion   of  one  part  of  phos- 
phoric acid  in  six  parl.i  of  water,  the 
object  being  to  remove  the  thin  layer 
formed   of    carbonate    of    lime,   which 
would  prevent  the  absorption  of  the  soiuhle  gliist;  subsequently 
S|iread  over  it.     The  soiuhle  ghiss  here  referred  to  must  he  the 
donble  water-glass,  clarified  with  liiiitor  siUriim.     It  is  diluted 
with  an  equal  bulk  of  water,  and  the  operation  has  to  be  re- 
peated twice.     Too  much  water-glass  prevents  tlie  ground  from 
biking  the  colors.     Rain-water  is  used  exclusively  throughout 
the  operation. 

The  ground  being  thus  completed,  the  painting  may  be  pro- 
ceeded with,  jilthough  some  delay  increai^es  the  capacity  of  ab- 
sorption The  col'>rs  to  be  used  are  ground  in  pure  water,  and 
the  wall  has  to  be  freqnentli,*but  carefully  sprinkled  with  water, 
in  order  to  displace  the  air  from  the  pores,  and  insure  the  ad- 
hesion of  the  colors. 

The  colors  are  fixed  with  a  solution  of  soluble  glass.  They 
do  not  admit  of  bciiig  wet  with  a  bru^li,  and  the  solution  is 
therefore  sprinkled  upon  the  painting  in  a  fine  shower  or  mist 
by  a  syringe.  The  operation  of  alternafe  sprinkling  and  dry- 
ing is  continued  till  the  colors  adhere  so  firmly  that  by  rubbiug 
them  with  the  linger  they  arc  not  disturbed. 

Ste're-o-graph.  The  representation  of  a  solid 
on  a  ]ilaiii'. 

Ste're-oni'e-ter.  1.  An  instrunu-nt  fur  meas- 
uring the  solid  or  liquid  contents  or  the  capacity 
of  a  vessel. 

2.  An  instrimient  invented  by  M.  Say,  a  Freneli 
officer  of  engineers,  for  determining  the  specific 
gravity  of  porous  bodies,   powders,   etc. 

It  consists  of  a  long  glass  tube,  whose  upper  and  lower  por- 
tions are  separated  by  a  partition,  butconununicate  through  an 
aperture  so  small  as  to  prevent  the  piussageof  tine  solid  v>iirticles, 
and  provided  with  an  Jtir-tight  cover.  Tlie  sub^t;Mi(  e  to  be  ex- 
amined is  placed  in  the  upper  part  and  the  lower  end  of  the 
tube  plunged  into  mercury,  until  this  fluid  rises  to  a  certain 
mark  on  the  tube  ;  the  air-tight  cover  is  then  placed  on,  and 
the  tube  raised  until  the  contained  air  is  expanded  to  twice  its 
original  bulk.  The  porous  .substance  is  then  removed,  and  the 
operation  repeated.  This  gives  the  bulk  whicli  it  woulil  occupy 
in  a  solid  state,  and  from  its  weight  compared  with  that  of  an 
equal  volume  of  water  its  specific  gravity  U  deduced. 

Owing  to  the  variations  in  bulk  of  the  iiicludcii  air  under 
dillerent  conditions  of  atmosplierie  pressure  and  tempeiature, 
the  instrument  requires  too  much  eare  to  be  taken  in  order  to 
produce  accurate  results  to  ren{ler  it  practically  useful. 

An  instrument  afterward  constructed  on  tlie  same  principle 
by  Sir  .lohn  Leslie  was  by  him  termed  a  conioiueter. 


A  contrivance  of  JF. 
i)]iii'  elb'ct  is  produci'd 


Ste're-o-mon'o-scope. 

CbiU'lct,  hy  which    a    strrcosci 

by  n-iM'iving  the  image  of  an  olijcct  on  a  plate  of 
unpolished  glass.  The  glass  is  set  in  a  black  screen, 
and  the  image  is  projected  through  a  lens,  and  may 
be  viewed,  thus  magnifieil,  with  the  naked  eye  or 
with  leuses.  —Cosmos,  Vol.  XII.  p.  493. 

Ste're-op'ti-con.  .\n  instrument  for  exhibit- 
ing phntogiaphic  ]»i(-tnres  gn-ally  magnilicd  ujion  a 
screen  or   wall  with  stereoscopic  ellect.      The   o.\y- 
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calcium  or  oxj'-liydrogeii  lights  ai'e  prelVrably  em- 
jiioyed  tor  illuiniiiat- 
Fig.  5784.  iiig  the   two   mugic- 

laiiterns,   which   are 
so     arranged    as    to 
bring  the  two  images 
into    precise   coinci- 
dence      upon       the 
screen.        The     two 
Jl:unes  are  each  sup- 
})lii'd  from  the  same 
"  T^f*  ;ias-holdcrs    by  tiex- 
^.d    ilile  pipes,  which  are 
^^^^=F^      'lu   bifurcated,  a  branch 
leadini;     to    each 


Sterr-opticon. 

flame,      a  is  the  hydrogen  and  b  tlic  oxygen  gas- 
holder. 

Ste're-o-scope.  An  instrument  employed  to 
represent  solid  ligures,  by  combining  in  one  image 
two  representations  of  the  object  as  seen  by  each  eye 
separately.  Two  pictures  of  an  object  or  scene  taken 
from  diilerent  points  of  view  are  seen  in  a  single 
picture  of  that  object,  having  the  actual  appearance 
of  relief  or  solidity. 

"  The  stereoscope  consists  of  two  mirrors  placed  each  at  an 
angle  of  45'^,  or  of  two  seuii-lenses  turueJ  with  tlicir  curveil 
sides  toward  each  other.  To  view  its  phenomena,  two  pictures 
are  ohtaiaeJ  by  the  c;iniera  on  photojiraphic  paper,  of  iiny  ob- 
ject, iu  two  positiou.-i,  correspouding  with  the  condition  of  view- 
ing it  with  two  eyes.  By  the  mirrors  or  the  lenses  these  dis- 
siuiilar  pictures  are  combined  within  tlie  eye,  and  the  virion  of 
an  actu.illy  solid  object  is  produced  from  the  pictures  repre- 
sentei  on  a  pluae  surface."  —  Hunt. 

Euclid,  3U0  B.  c. ;  Galen,  a.  d.  131 ;  Leonardo  da  Vinci,  died 
A.  D.  151t*;  and  Bapti*ta  Porta,  a.  d.  11300,  each  noticed  the  fact 
that  in  viewing  an  object  the  eyes  received  dissimilar  impres- 
sions, owing  to  the  difference  in  position  of  the  eyes  relatively 
to  the  object. 

As  the  vi--^ion  of  an  object  is  compounded  of  two  dissimilar 
imago->*,  an  instrument  is  required  to  take  two  pictures,  and 
aaojher  instrument  is  required  to  optically  combine  them.  One 
instrument  is  the  binocular  photographic  camera,  and  the  other 
instrument  is  the  stereoscope. 

The  following  story  is  told  of  the  first  introduction  of  the 
stereoscope  to  the  sarnnfs  of  France,  ''The  .\bbc  Miugiio  took 
the  instrument  to  Arago,  and  tried  to  interest  him  in  it ;  but 
Arago  unluckily  had  a  defect  of  vision  which  made  him  see 
double,  so  that  on  looking  into  tlie  stereoscope  he  saw  only  a 
medley  of  four  pictures.  The  Abbe  then  went  to  Savart,  bnt 
he  was  quite  incapable  of  appreciating  the  thing,  for  he  had 
but  one  eye.  Becqucel  was  ne.Kt  visited,  l>ut  he  was  nearly 
blind,  and  consequently  cared  little  for  the  new  optical  toy. 
TJie  Abbe,  not  discour.igcd, called  next  upon  Puillet.of  the  Con- 
servatoire des  Arts  et  Metiers.  He  wsis  a  good  deal  interested  in 
the  description  of  the  apparatus,  but  unfortunately  he  squinted, 
and  therefore  could  see  nothing  in  it  but  a  blurred  mixture 
of  images.  Lastly,  Biot  was  tried,  but  Biot  was  an  earnest  ad- 
vocate of  the  corpuscular  theory  of  light,  and  unril  he  could  be 
assured  that  the  new  contrivance  did  not  contrarlict  that  theory, 
he  woiti'i  not  see  anything  in  it.  Under  the  circumstances,  the 
wonder  is  that  the  stereoscope  ever  got  fairly  into  France."'  — 
Atn^rimn  "  Jouma'  of  Chemistn/,'^ 

The  reflecting  form  was  contrived  by  Wheatstone  in  1S3S  ;  the 
lenticutir  was  subsequently  devised  by  Brewster,  and  is  that 
no.v  in  general  use. 

Brewster's  lenticular  stereotype  consists  of  a  pyramidal  box, 
blackened  on  the  inside,  and  having  a  lid  for  the  admission  of 
light,  when  the  pictures  are  opaque.  The  box  is  open  below,  in 
order  to  let  the  light  pass  through  the  pictures  when  they  are 
transparent.  The  top  of  the  box  consists  of  two  portions,  in 
one  of  which  is  the  right-eye  tube,  containing  a  wmi-lens  or 
quarter-lens,  and  in  the  other  portion  is  the  left-eye  tube, 
similarly  furnished  with  a  semi  or  a  quarter  lens.  The  twodis- 
eimilar  pictures  (or  slide)  are  placed  in  a  groove  in  the  bottom 
of  the  box  (A,  Fig  5765),  when,  on  looking  through  the  eye- 


tubes,  the  pictures  are  seen  united  into  one  single  picture,  the 
objects  standing  out  with  an  almost  magical  appearance  of  re- 
lief and  solidity.  By  means  of  the  semi-lenses  the  two  dis^inli- 
lar  stereographs  are  transferred  to  a  middle  point,  « here  they 
are  united  to  produce  the  stereoscopic  etfect. 


Fig.  5785. 
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Fig- 5785,  B,  also  repres-ents  a  common  form.  The  box  a 
through  which  the  pictures  are  viewed  contains  the  two  semi- 
lenses,  one  on  each  side  of  the  plale  b,  which  is  designed  to  pre- 
vent each  eye  from  seeing  the  picture  intended  for  the  other. 
The  card  on  which  the  pictures  are  mounted  is  held  by  the 
slide  c,  which  may  be  adjusted  to  suit  the  proper  visual  distance 
for  each  individual. 

Numerous  minor  improvements  have  since  been  made  on  the 
original  instrument  ot  Brewster. 

Stereoscopes  are  also  made  on  a  larger  scale,  to  hold  from  48 
to  (300  pictures,  which  are  arranged  on  a  chain  so  as  to  be  re- 
Fig.  5786. 


Stereoscope. 

Tolvcd  and  brought  consecutively  into  view.  These  stereoscopes 
are  adapted  to  st^ind  on  the  floor  or  tiible,  according  to  size  and 
capacity  for  pictures. 
■-■     -■- Fig 


Fig.  5786  shows  an  instru- 
ment of  this  class.  The 
lenses  have  inward  adjust- 
ment by  jointed  levers, 
which  give  a  parallel  move- 
ment by  the  operation  of 
a  single  temper  screw.  The 
tubes  have  movement  to  jind 
from  each  other  by  a  right 
and  left  hand  screw.    The 


.  5787. 


^~^ 
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pictures  are  held  by  sprinf;  clumps  sWiieh  lire  strung  upon  cords 
aud  brought  up  to  view  hy  turning  a  shaft  in  the  ususii  numner. 
Id  Kig-  5787.  the  pictures  areattuched  to  endless  ribbons,  ami 
by  the  revolution  of  a  shaft  are  fed  consecutively  into  position 
to  be  vieweil.  Ketiring  from  this  positiou  they  are  arranged  iu 
a  rank,  ready  for  the  next  preseutation. 

Ste're-o-scop'ic  Lens.  A  combination  of  two 
Rcnii-lt'iiscs  nscil  in  tlif  lenliL-ubir  stfieusuojie  of  Sir 
Uiivid  liicwstiT. 

The  two  are  placed  at  such  a  distance  apart  that  each  eye 
views  the  object  through  that  one  of  the  semi-lenses  which  is 
opposite  to  it.  the  visual  lines  from  tile  object  to  each  eye  p:o*s- 
in,;  through  points  e(iuidistant  from  the  margin  of  each  senii- 
Ilmis.  and  at  a  distance  apart  eijual  to  that  between  the  two  eyes, 
usually  about  2,^  inches.  The  two  images  are  thus  visually 
combined  and  magnified  at  the  same  time. 

Ste  re-o-atat'ic  Arch.  A  linciar  arch  .sustain- 
ing llir  |irc.ssiiii' iif  a  iiiati'iial  in  wliioli  at  any  given 
jiiiiiit  tlicic  arc  a  jiair  of  conjui:ate  pressures,  one 
vertical  and  the  other  in  a  li.xej  direction  horizontal 
or  inclined.  Tlie  conditions  involve  tlie  synimetri- 
cal  (listi  ilintion  of  tlie  vertical  load  on  either  side  of 
a  vertical  axis  traversins^^  the  crown  of  the  arch. 

Ste're-o-type-block.  (Pi-inliiiij.)  A  blocU  on 
wliiidi  a  stereoly|ic  is  numnted  to  make  it  type-liigh. 

Ini|>ortant  works  are  generally  stereoty|)eil,  and 
the  jilates  stored  ;  to  meet  tliis  use  blocks  are  made' 


Stereotijpe-Block. 

with  clasps,  and  are  adapted  to  hold  plates  within  a 
given  range  of  sizes. 

In  I'"ig.  .'(7SS,  the  stereotype  plate  is  mounted  upon  quadrats 
set  up  ill  a  chase  ;  the  clamps  which  hold  the  edges  of  the  plate 
are  inserted  among  the  quadrats. 


Fig.  5789. 


cz 


In  Fig.  57.SD,  the  frame  is  formed  of  separate  pieces  clamped 
in  the  chase,  and  has  catch-plates  and  screw-adjusted  catches  to 
clamp  the  plate. 
See  also  .\iiieriean  patents  :  — 
3.i,!)Si>,  of  18o2.  12S,82i!,  of  1872. 

9i,5.3t.  of  HIU.  l.:7,ol2,  of  1^72 

102,1)1.3,  of  1S7II.  l:i  l,7uU,  of  t8;2. 

lis,  139,  of  isn.  13  1,244.  of  1873 

118,425,  of  1871.  13'.),3;B,  of  1873. 

Ste're-o-type    Ma'trix-ma-cliine'.     See  Ty- 

POOHArillC   M.\CII1NK. 

Fig.  57110 


145,179,  of  1873. 
13-1,2911,  of  1873. 
14J.lo3,  of  1874. 
140,454,  of  1874. 


,,.^PB»\ 


.^^^^' 


Ste're-o-type-met'al.  The  alloy  for  stereo- 
type-plates is  eoniiiosed  of  the  same  materials  as  ordi- 
nary type-metal.  An  alloy  composed  of  5U0  lead, 
300  tin,  and  2'J5  cadmium,  has,  on  account  of  its 
hardness,  been  proposed  for  stereotype-plates  and 
backing  for  electrotypes. 

Ste're-o-type  Planing  and  Sa-w'iug  Ma- 
chine'. A  imicliine  for  roughly  planing  the  backs 
of  stereotype-plates  previous  to  submitting  them  to 
the  action  of  the  shaving-maehinc.   . 

The  plate  is  laid  face  downward  on  a  table,  which  is  advanced 
by  a  worm  and  worm-wheel,  and,  as  it  passes  beneath  two 
rollers  which  hold  it  firmly  down,  the  back  is  traversed  by  a 
tool  similar  to  the  ordinary  latlie-cutter,  fixed  in  a  licad  which 
is  reciprocated  by  pirm.-m  connection  with  a  Hy-whccl.  Tlio 
tool  cuts  only  in  one  direction  :  the  carriage  lias  a  quick  return 
motion.  A  circular  saw  and  table  at  the  other  end  of  the  ma- 
chine are  used  for  dressing  olT  the  edges  of  the  plates. 


Press  for  Stereotifpe-Mo'-Uing  {Clay  Process). 

Ste're-o-type-press.  A  snnill  ]iress  for  use  in 
the  clay  process.  (See  SrEiiEOTVPi.vc;.)  a  is  the 
bed  ;  I  is  the  tympan,  which  may  be  large  enough  to 
cover  the  form,  or  consist  only  of  hinges  and  clamp.s 
for  lioliling  a  metallic  ]ilate  ;  c  is  tlie  platen. 

Ste're-o-type  Rout'ing-ma-chine'.  (Print- 
inrj.)      A  machine  for  deepening  the   blank  Sjiaces 


Fig.  5792. 


stereoty|)e  and  elec- 
otyjie  Jilates.  A  very 
ra|ndly  rotating  cut- 
ter, diiveu  by  belting, 
is  employed.  It  is  in- 
serted in  a  holder 
u)ion  a  jointed  level', 
atlording  means  of  ap- 
ying  it  at  any  part 
III  the  |ilate  A  spring 
ret  ]>revents  the  tool 


ni^  (tnil  Salving  Mac/tine. 


from  touching  the  ]d;ite  until  pressed  down  by  the 
oprriitor. 

Ste're-o-type-saw.  A  circular  saw  used  for 
trimming  the  edges  of  steicotype  plates.  It  is 
mounted  on  a  stand  having  a  tabic,  on  which  the 
plate  is  laid  aud  advanced  by  hand  to  the  Hoe  saw, 
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which  is  driv- 
en by  belt  and 
pulley  connec- 
tion with  the 
other  machin- 
ery, or  with  a 
treadle. . 
Ste're-o-type  Sawr- 
ta'ble.  A  table  provided 
with  a  circular  saw  oper- 
atetl  by  a  treadle,  used 
for  trimming  the  edges  of 
stereotype-plates.  An  ad- 
justable gage  on  the  upper 
part  of  the  table  serves  as 
a  guide  in  presenting  the 
plate  to  the  saw.  A 
pane  a  of  glass, 
held  by  a  crooked 
arm  over  the  table, 
enables  the  oper- 
ator to  view  the 
work  without  being 
struck  by  the  Hying  particles  of  metal.  At  one  end 
of  the  saw-mandi'el  is  a  cutter-head,  with  a  sliding 
table  for  squaring  up  metallic  blucks,  etc. 

Ste're-o-type  Shav'ing-ina-chine'.  A  ma- 
chine for  planing  the  backs  ol  stereotype-plates.  The 
plate  is  laid  face  downward  on  a  tniveling-bed,  and 
is  held  by  a  ledge  nhile  it  is  drawn  forward  under  a 
stationary  knife,  which  takes  olf  a  shaving  of  the 
requisite  thickness.     Jlotion  is  imparted  to  the  bed 

Fig.  5791. 


for  Bibles  and  prayer-books.    These  were  injured  by 
the  jealous  workmen  of  that  day, 
and  were  thrown  aside. 


Stereotype-Saw. 


Stereotype  Shooting- Board. 


Stereotype  Saw-Table. 

by  turning  the  spokc-levers,  which  turn  a  pinion 
gearing  with  a  rack. 

Ste're-o-type  Shoot'ing-board.  The  shoot- 
ing-board used  in  stereotyping  is  a  cast-iron  plate  d 
with  a  planed  Mpper  surface,  having  ledges  for  hold- 
ing a  stereot\-pe-plate  firm  while  its  edges  are  dressed 
otf  with  a  side-plane  c.  The  lower  figures  a  a  show 
the  positions  of  the  stereotype-plates  when  squarimj 
or  brir!in(i  the  edges. 

Ste're-o-typ'ing.  The  art  of  making  solid 
plates  fiMniing  an  exact  fac-simile  of  the  p:ige  of  type 
as  set  up  by  the  compositor,  and  from  which  impres- 
sions are  taken  in  the  usual  manner. 

The  phislcr  process  was  invented  by  AVilliam  Ged, 
a  goldsmith  of  Edinburgh,  who  was.employcd  by  the 
University  of  O.xford  in  1731  to  manufacture  plates 


Stereotype  Shnving-Machiite. 

In  lf)98,  J.  Tan  der  Mey.  in  Iloll.ind.  had  printed  a  quarto 
Bible  and  ?onie  other  books  from  pages  of  type  soldered  together 
at  the  back,  but  this 

was  not  true  stereotyp-  . Fig 

ing- 

About  1779.  Van  der 
5Iev"s  process  was  re- 
vived by  Dr.  >  lex  1  il- 
,  loch  of  Glasgow,  but  it 
still  does  not  seem  to 
have  come  into  penfTal 
use,  as  we  iie.-ir  little  of 
it  until  it  was  t.aken  up 
by  the  French  printers. 
1  Carey's  method  of 
stereotyping,  France, 
1793.  was  as  follows; 
The  form  was  attached  a 
to  a  block  suspended 
face  downward  from  a 
be.am,  and  was  sud- 
denly allowed  to  fall 
upon  a  surface  of  hot 
lead,  just  in  the  act  of  solidifying.  The  matrix  thus  obtained 
wa-s  used  in  a  similar  manner  to  obtiiin  a  relief  cast  or  cameo 
impression,  by  dropping  upon  another  surface  of  hot  lead. 

Didot  (France)  modified  the  plan  by  c.a-sting  his  types  with  a 
harder  alloy,  con.sisting  of  lead  30,  aiitiniony  30,  tin'  3f>.  rop)M>r 
10.  and  a  form  of  such  type  was  pressed  by  a  tly-press  into  a 
surface  of  pure  lead. 

The  matrix  thus  obtained  was  attached  to  the  hammer  of  a 
stamping-press,  on  the  bed  of  which  was  a  paper-frame  inclos- 
ing type-metal  in  a  state  of  fusion.  When  on  the  point  of  set- 
ting, the  metal  was  rolled  up  into  a  mass,  and  the  matrix  of  the 
page  brought  down  upon  it,  flattening  it  out  and  giving  a 
stereotype-plate  suitable  for  printing.  This  plan  was  adopted 
in  Didot's  edition  of  200  vols 

llerhan's  plan  (French)  was  to  set  up  the  form  in  copper 
matrixes,  intaglio,  and  take  a  casting  in  type-metal  therefrom, 
procuring  a  cameo  impression  at  one  operation 

"  The  invention  of  solid  types  by  the  Parisian  printers,  Dldot 
and  tierhan.  is  thought  a  great  improvement  These  types, in- 
stead of  being  detached  characters,  like  the  common,  form  a 
solid  ma.ss  for  each  page,  which,  being  incapable  of  derange- 
ment, fixes  forever  the  purity  of  the  text  .\  great  saving  of 
paper  results,  as  it  is  not  necess.ary  to  takeoff  a  greater  number 
of  impres-sions  than  are  wanted  at  one  time."  —  Monthly  Maga- 
zine^ January,  1799. 

,  Ged's  process  was  stikstantially  the  "plaster" 
process  as  used  at  the  present  day. 

j  In  this  the  type  is  set  up  in  the  usual  way,  except 
that  shoulder-high  sjmccs  and  qundritts  are  employed. 
The  face  of  the  form  is  thinly  and  evenly  oiled  with 
a  brush,  and  it  is  surrounded  by  a  rectangular  frame 
termed  a  flask.     Plaster  of  Paris  mixeil  with  water 

I  is  then  poured  upon  it,  fonning  a  niolil  correspond- 
ing to  the  face  of  the  form.  When  this  has  suffi- 
ciently hardened,  it  is  withdrawn  by  turning  screws 

]  at  the  four  corners  of  the  flask,  and  it  is  afterward 
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diii'il  in  an  oven  until  all  tlie  nioistun^  is  ilriven  nlf. 

The  nioM  is  then 
Fig.  5797.  placed  iaueLlown- 

wari-lupon  a  caht- 
iron  plate, termed 
a   float  ing-pUdc^ 
and  this  is  placed 
within     a     cast- 
iron  tray,  termed 
a     dipping  -pan, 
having      a      lid 
whieli  is  sei'un-d  hy  means  of  a  screw,  and  the  whole 
is  heiiteil  to  about   400    Fahr.,  lilted  by  means  of  a  : 
crane   susiieiidi'd    ovi-r  a   pot   of  molten  metal,   and  , 
gently  lowered  into  the  bath,  where  it  is  immersed  i 
to  near  the  bottom,  the  metal  liowing  in  and  iilliug  j 


l)i/>/iin^i^uii. 


Fi-;,  him. 
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Up  all  the  ciivitii'fi  in  the  f;ice  of  the  mold,  though 
forming  but  a  tlun  iilni  on  the  back.  After  vemain- 
itig  8  or  10  minutes  in  the  metal,  the  arrangement  is 
lifted  therefrom  by  the  crane,  swung  over  the  cool- 
ing-trough, and  lowered  upon  a  stone,  so  that  the 
bottom  part  just  conu's  in  contact  with  the  water  ; 
the  face  part  is  first  cooled,  and  as  shrinkage  takes 
place  it  is  tilled  up  from  behind.  The  pan  is  then 
opiMied,  tile  mold  sejKirated  from  the  cast  by  heating 
with  a  mallet,  and  the  face  examined,  to  see  if  there 
are  any  iri-eniediable  defects  ;  if  not,  the  plate  is 
planed  on  the  hack  and  dressed  on  the  sides,  to  adapt 
it  to  iit  the  lihck  on  which  it  is  jdaced  for  jn-intiug. 
(See  Stkiikotype  Planinc-maciiink;  Steukotype 
SnAvrN(;-^[AriiiNE.)  The  planing  is  effected  by  a 
peculiar  niacliinc,  worked  in  a  manner  analogous  to 
the  engravers'  ]date  ]irinting-press,  and  the  sides  are 
squared  by  a  saw  (see  Strkkotype-saw;  Steueotype 
Sa\v-taiu,e),  and  beveled  hy  a  ]dane  while  held  on 
tlie  shooting-board  (see  Steukotype  Shootinc;- 
BOAKD).  Any  flat  shallow  places  into  Avhich  the 
paper  might  be  pressed  and  gather  ink  are  worked 
deeper  by  the  Stkreotype  Routing -machine 
(which  see). 

Stereotypina  was  introtluced  into  tho  United  States  by  David 
Bruce,  of  New  York,  in  iSlS ;  the  first  work  cast  in  America 
was  the  New  Testament,  in  bonrticoi*,  in  1S14. 

TliG  ejirvin^  of  stereoty]ie-i)hites  to  adapt  them  to  a  rvlindcr 
printin;;-pre^s  w:is  patented  in  EhkI-I"'*  ''.v  Cowpor  in  1815  :  hut 
was  not  practiced  with  any  great  success  until  of  late  yenrs, 
when  it  was  introduced  upon  dailv  newspapers  iu  couucctiou 
with  the  revolvinji  type-cylinder  of  Hoe, 

Clay,  or  Oaij-aud- PI a^ti: r  Proccsa. 

The  form  is  locked  up  with  Iii'ih  furuifarc  and 
shiga,  and  pliiced  on  the  bed  a  of  the  press  shown  in 
Fig.  5701  (Stkp.kotvpk-prfss).  Tlie  face  of  tlie 
type  is  bruslii'd  over  with  ben:iine  or  naphtha,  and 
covered  with  a  cloth  or  paper. 


Stereoii/pins:- Furnace  and 
'  Mtiul-Pot. 


A  detaclinble  plate  is  hinjicd  like  a  tympan  to  the  press-bed. 
On  the  face  of  this  plate  a  mixture  of  e(|ual  parts  ground  pot- 
ter's clfiy  and  gypsum.  moi.->teiied  to  thi-  consistency  of  mortar, 
is  spread  with  a  trowel  to  tin-  lU-pth  of  about  i  nf;in  inch 

The  tympan  is  now  turijed  down  on  the  form,  the  hi-d  runa 
under  the  platen. iinil  a  partial  impression  is  taken,  sufficient  to 
give  the  general  outline  of  the  furm  In  tlie  clay  coating.  The 
press  is  tlien  opened,  the  cloth  removed,  and  also  any  surplus 
material  which  has  been  thrown  up  by  the  first  pressure,  and 
would  be  likely  to  bind.  The  press  is  again  closed,  and  a  com- 
plete impression  taken,  imbedding  the  type  iu  the  plastic  ma- 
terial to  the  desired  extent. 

The  metallic  plate  carrying  this  mold  is  then  removed  from 
the  press,  and  hardened  by  drying. 
When  dry,  it  is  set  atioat  ftiee  up- 
ward in  a  vat  of  melted  type- 
metal,  as  the  most  convenient 
means  of  bringing  mold  and  metal 
to  a  unif()rm  temperature. 

A  wire  bent  like  a  horseshoi'  i- 
then  put  on  tlie  plate,  aronu'l 
three  sides  of  tin?  mold.  The  »iri> 
is  somewhat  thicker  than  a  com- 
pleted stereotype-plate  A  secoml 
sheet  of  metal  is  damped  over  the 
wire,  as  in  a  molder's  Hask.  The 
plate  is  then  put  in  a  rack  or 
trough  with  its  oj'en  etlge  upward, 
and  the  metal  )>oured  in.  The 
cooling  may  be  liastcm-d  by  turn- 
ing water  on  the  outside  of  tho 
flask.  When  the  ciusting  is  re- 
moved the  clay  adheres  to  the 
face  of  the  plate,  and  is  removed 
by  washing.  The  plate  is  then  planed,  trimmed,  and  dressed 
ui>  for  use.  Curved  plates  for  e^  liuders  are  made  from  a  flat 
form  by  using  a  sheet  of  spring  sttel  of  the  desired  curvature, 
for  a  base  plate,  which  is  spread  tiat  on  the  tympan  and  the 
pla.stic  niatenal  is  applied  to  what  is  to  be  the  concave  side. 
After  the  impression  is  taken  the  sheet  is  released,  and  resumes 
its  normal  curvature,  bending  the  plastic  mold  with  it.  Tlie 
face  of  the  plate  is  of  cour.«e  somewhat  distorted,  the  stereotype 
appearing  as  if  taken  from  typo  a  little  more  condensed  one  way 
than  that  actually  employed  in  the  form. 

The  papier-mache  process  was  invented  hy  Wilson, 
in  Scotland,  in  1823.  It  is  a  very  expeditious  pro- 
cess, and  is  generally  used  on  the  (Uiily  imiicrs  of 
large  circulation.  A  paper  matrix  is  formed  by 
spreading  paste  over  a  sheet  of  moderately  thick  un- 
sized paper  and  covering  it  with  successive  sheets  of 
tissue-pajier,  each  carefully  patted  down  smooth,  and 
the  pack  then  saturated. 

The  face  of  the  type  is  oiled,  the  face  of  the  paper  treated 
with  i)owdereil  French  chalk  and  laid  upon 
the  type.  A  linen  rag  is  wetted,  wrung 
out,  l:iid  over  the  paper,  and  then  the 
matrix  dabbed  by  a  beating-brush  from  the 
back,  so  as  to  drive  the  soft  paper  into  all 
the  interstices  between  the  letters  of  the 
f(n'm.  Uemnve  the  cloth,  lay  a  reinforce 
sheet  of  damp  matrix  paper  upon  the  brick 
of  the  matrix,  and  beat  it 
again  wiMiout  Hie  cloth, 
to  perfect  the  impression 
and  esiablish  a  junction. 
For  large  establishments 
a  matrix-rolling  machine 
is  used.  I'ut  a  double 
thickness  of  blanket  upon 
the  matrix,  place  form 
and  matrix  iu  a  pre-^s, 
andsi'rewdown tight  The 
lighted  g!is  heats  the  press 
and  the  form,  and  dries 
the  paper  matrix.  The 
press  is  unscrewed,  tho 
matrix  removed,  its  edges 
prired,  and  it  warmed 
on  the  moliling- press. 
Tlie  matrix  is  then  placed 
in  the  previously  heated  iron  casting-mold;  a  casting-g.-ige  to 
determine  the  thickness  of  the  stereotype  is  placed  round  three 
sides  of  the  matrix,  the  other  side  being  left  open  for  a  gate,  at 
which  the  molten  metal  is  poured  in.  The  cover  is  screwed 
tight,  the  mold  tippi-d  to  bring  tlie  mouth  up,  and  the  metal 
ponred  in.  When  the  metJil  is  set,  the  mold  is  opened  and  the 
matrix  removed.  The  plate  \^  then  trimmed  and  otherwise  pre- 
pared in  the  usual  inaiiner 

Mr.  Mnir,  of  Glasgow,  employed  gutta-percha  slabs  for  form- 
ing stereotype-molds  ;  the  process  consisted  simply  in  ai>pl\ing 
the  slali  while  hot  to  the  form  of  type,  and  subjecting  it  for 
some  15  minutes  to  "the  action  of  a  screw-press.  The  tace  of 
the  mold  being  aflurward  black-leaded,  an  electrotype  cast  was 
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taken.     Ue  also  niaJe  stereotype-plates  from  the  same  sub- 
stance, the  mold  Leijg  obtJiiucd 
in   the  above  manner,   and  tbe 
plate  formed  under  pressure  while 
heated. 

Iron  electrotypes  were  made  by 


Stert-otifp^-jnoiti  Urifittg-Press  {Paper  Process), 

Elein,  a  Russian,  and  the  process  patented  in  the  United  States, 
September  29, 1868.  ?ee  also  "  Scientific  American,"  Novem- 
ber IS  and  November  27, 1S6S. 

In  Joyce's  process  for  obtiuning  plates  in  relief  from  intaglio 
molds,  patented  July  14, 1874,  a  smooth  plate  ot  iron,  such  as 
is  used  in  the  clay  process  of  stereotyping,  is  covered  with  a 
thin  layer  of  suitable  composition,  ordinary  thin  clay  and  pul- 
verized" plaster.  When  dry,  the  design  or  writing  is  cut  into  the 
composition  bv  means  of  pointed  or  sharp-edged  graving-toois, 
so  as  to  expose  the  face  of  the  plate  at  tho.*e  p;irts  which  are 
to  show  black  in  the  print  The  nature  ot  the  ma.'erial  enables 
a  skilled  dnftsman  to  cut  his  design  in  the  matrix  without  the 
necessity  of  previously  making  a  drawing  on  the  surface,  or  of 
transferring  from  a  drawing  on  paper.  In  ca.-;e  a  design  is  to 
be  copied,  the  paper  is  laid  directly  on  the  face  of  the  mold,  and 
the  lines  traced  through  with  a  blunt-pointed  instrument,  the 
composition  being  sufficiently  yielding  to  receive  and  retain  the 
impression  :  its  texture  also  admits  of  erasures  and  corrections 
being  made  When  thedesign  is  finished,  the  plateand  matrix 
are  heated,  and  a  cast  is  made  with  stereotype-metal  in  the 
manner  usual  in  the  clay  process,  a  somewhat  higlier  tempera- 
ture, however,  being  required  to  ensure  the  perfection  of  the 
face  which  is  formed  by  the  mold-plate.  Tbe  stereotype-plate 
thus  formed  is  trimmed,  planed,  and  finished  in  the  usual  way, 
the  depres.-iion3  being  deepened  by  routing,  if  necessary. 

This  process  enables  cuts,  map?,  autographic    or  fjic-simile 

■writings,  etc.,  to  be  produced  in  a  form  suitable  for  workmg  on 

an  ordinary  letter-press  in  a  very  simple  and  expeditious  man-  | 

ner.  I 

ELECTROTYPIXG. 

Ehctrotupinfj  is  an  application  of  the  art  of  electro- 
plating which  originated  with  Volta,  rruick-shauk, 
and  WolUxston,  about  lSOO-1801.  In  1838.  Spencer, 
of  London,  made  casts  nf  coin.s  and  cast  in  intaglio 
from  the  matrixes  thus  formed  ;  in  the  same  year 
Jacobi,  of  Dorpat,  in  Kussia,  made  casts  by  eh-ctro 
deposit,  which  caused  him  to  be  put  iu  charge  of  the 
work  of  gilding  the  dome  of  St.  Isaac,  at  St.  Peters- 
burg. 

Electrotvping  originated  with  Mr.  Joseph  A-  Adams,  a  wood- 
cngniver,  of  New  York,  who  made  casts  (1*39-41)  from  wood- 
cuts, some  engravings  being  printed  from  electrotype-plates  in 
the  latter  year.  Many  improvements  in  detail  have  been  added 
eince  in  the  processes  as  well  as  the  appliances.  Robert  Murray 
introduced  graphite  as  a  coating  for  the  forms  and  molds  He 
first  communicated  his  discovery  to  the  Royal  Industrial  Insti- 
tution of  London,  and  afterward  received  a  silver  medal  from 
the  Society  of  Arts 

The  process  of  electrotvping  is  as  follows  :  The  form  is  locked 
up  very  tightly,  and  is  then  coated  with  a  surface  of  graphite, 
commonly  known  as  black-lead ,  but  it  is  a  misnomer.  This  is 
put  on  with  a  brush ,  and  may  be  done  ver>-  evenly  and  speeiliiv 
by  a  machine  in  which  the  brush  is  reciprocated  over  the  t\  i^ 
by  hand-wheel,  crank,  and  pitman.  A  soft  brush  and  ver- 
finely  powdered  graphite  are  used;  the  suf>erfluous  powder 
being  removed  and  the  face  of  the  type  cleaned  by  the  palm  of 
the  hand. 

A  shallow  pan,  known  as  a  molding-pan,  is  then  filled  with 
melted  yellow  wax,  making  a  smooth,  even  surface,  which  is 
black-leaiJed.  The  pan  is  then  secured  to  the  head  of  the  pre*s, 
and  the  form  placed  on  tbe  beil,  which  is  then  raised,  delivering 
an  impression  of  the  typf  upon  the  wax. 

The  pan  is  removed  from  the  head  of  press,  placed  on  a 
table,  and  then  built-up,  as  it  is  termed-     This  consists  in  run- 


Btuck-Ltading  Machine. 


ning  wax  upon  the  portions  where  large  spaces  occur  between 
type,  iu  order  tliat  corresponiling  portions  in  the  electrotjpe 
may  not  be  ti.uched  by  (he  inking  roller,  or  touched  by  the 
saggina  dO'*u  of  the  p.iper  lu  printing. 

.        Fig.  5S03. 


E'.ectTotype-Press. 

The  wax  molj  being  bttilt  is  ready  for  black-leadinp,  to  give  it 
a  conducting  surface  upon  which  the  metal  may  be  deposited  in 
tlie  bath,  sui'erfiuous  black-lead  being  removed  w  tli  a  bellows. 
IJlack-lead.  being  nearly  pure  carbon,  is  a  poor  conductor,  and 
a  part  of  the  metal  of  tiic  pan  i.s  scraped  clean,  to  form  a  place 
for  the  commencement  of  the  deposit  The  back  of  the  mold- 
ing pan  is  wa.\ed,  to  prevent  deposit  of  copper  thereon,  and  the 
face  of  the  matrix  is  wetted,  to  drive  away  all  tilius  or  liubbles 
of  air  which  may  otherwise  be  attached  to  the  black-leaded  sur- 
face of  the  type 

In  the  muchimproved  wet  process  of  bfark-lfn'/ins,  mvented 
by  Silas  P.  Knight,  of  Harper  Brothers'  estiblishnieut  in  New 
York,  the  wax  mold  is  laid  fac  e  upward  on  the  Hoor  of  an  in- 
closed box, and  a  torrent  of  finely  pulveria>d  graphite  suspended 
in  water  is  poured  upon  it  by  means  of  a  rotary  pump,  a  hose, 
and  a  distributing-nozzle,  which  dashes  the  liquid  equally  over 
the  whole  surface  of  the  mold.  Superfluous  gniphite  is  then 
removed  by  copious  washing,  an  extremely  fine  film  of  graphite 
adhering  to  the  wax.  This  answers  a  triple  purpose  ;  it  coats 
tlie  mold  with  graphite,  wets  It  ready  for  the  bath,  and  expels 
air-bubbles  from  the'lettcrs  This  process  prevents  entirely  the 
circulation  of  black-lead  in  the  air,  which  has  lieretolore  been 
so  objectionable  in  the  proce.ss  of  electrotyping. 

Fig.  5S04. 
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The  nioIJ  is  then  jilacej  in  the  bath,  contiininic  a  solution  of 
sulphjiti;  oC  iiippiT,  iiml  is  inudf  a  part  of  an  eiuctric  tircuit, 
in  wliicli  is  also  imluilfi  the  zinc  elfiiiL-nt  in  thu  sulphuric-jicij 
solution  in  the  other  bath.  A  lihn  of  copper  is  deposited  on 
tlie  hlaek-luad  surface  of  the  mold  ;  and  when  this  sheli  is  suffi- 
ciently thick  it  is  taken  from  the  bath,  the  wax  removed,  the 
sliell  ti-ininied,  the  back  tinned,  slraiijlitencd,  backed  with  iin 
ahoy  ot  type-met  d,  then  shaved  to  u  thickness,  and  mounted 
on  a  block  to  miike  it  ti/f/r-hi^h. 

Adiims'?;  process  consists  in  adding  finely  pulverized  tin  to 
the  grapliile  forfaciu};  the  wax  mold  ;  the  effect  in  the  sulphate- 
of-copper  hath  is  to  cause  a  rapid  deposition  of  copper  by  the 
substitution  of  copper  for  the  tin,  tlie  latter  being  seized  by  the 
oxygen  wliile  the  copper  is  depusited  upon  the  graphite.  Tlie 
film  U  yf.er  increased  by  the  usual  means. 

Knighfs  expeditious  process  consists  in  dusting  fine  iron 
filini^s  upon  the  wet  grapniti*  surface  of  the  wax  mold,  and  then 
pouring  upon  it  a  solution  of  sulphate  of  copper.  Stirring  with 
a  brush  expedites  the  contact, and  a  decomposition  takes  plac-e  ; 
the  acid  leaves  the  copper,  and  forms  with  the  iron  a  sulphate 
solution,  which  floats  otf,  while  the  copper  is  freed  and  de- 
posited in  a  pure  mctillic  form  upon  the  graphite  The  black 
surface  takes  on  a  ruddy  tinge  with  marvelous  rapidity. 

The  electric-connection  grip(XT  is  designed  to  hold  and  sus- 
tain tlie  moliling  pan  and  make  an  electric  connection  with  the 
prepiired  condncting-pan  of  the  tnolil  only,  while  the  metallic 
p.m  ^t^elf  is  out  of  the  current  of  electricity  and  receives  no  de- 
posit. 

The  gilvanoplastic  process  of  M.  Coblence  for  obtaining  elec- 
trot>  pes  of  wood-engi-aviiigs  is  a.s  follows  :  A  frame  is  laid  upon 
a  marble  block,  and  then  covered  with  a  solution  of  wax,  colo- 
phane,  and  turpentine.  This  mixture  on  the  frame,  after  cool- 
ing, lieromes  hanl,  and  presents  a  smooth,  even  surface.  An 
engraved  wooden  block  is  then  placed  upon  the  surface  of  the 
frame  and  suhjeetcd  to  a  strong  pressure.  The  imprint,  or 
matri.t  in  cameo,  having  been  coated  with  graphite,  is  tlieu 
placed  Vertically  in  a  galvannpliisEic  bath,  and  a  cast,  an  exact 
reproduction  of  the  wood-i-ngraving.  is  obtiined.  The  shell  is 
then  backed  with  type-metal  and  finished  in  the  usual  way. 

Ste're-o-typ'ing-ma-chine'.  One  in  which 
typH  are  brou^lil  turwaiil  st-rlatim  to  inipres-s  the 
iiMti'iiul  for  a  inatn.v  troin  whidi  a  ;stt^r(_*otype-i>UUt; 
is  to  be  Ciist.  The  operation  is  similar  to  that  of  a 
type-eomposing  machine,  the  h?tter.s  .spaecs,  punctu- 
ation-inark.s,  etc.,  bein^  oiieiated  by  key.s,  on  a 
niaiuial  hke  a  piaiio-fuite.     See  also  TYPOGUArillc 

ilACIlIXH. 

Nelson's  sterco'ype-macbiiie  was  exhibited  in  New  York  in 
ISiT.  An  apparatus  on  the  same  princip.e  was  also  exhibited 
at  the  I'.iris  Exposition  in  IS  J7  In  this  but  one  type  of  each 
sort  was  used,  whieh  w.is  arranged  at  the  end  of  a  key-lever, 
and  iii)|)rinted  itself  in  the  proper  place  on  abed  of  clay  moving 
annul  itically.  This,  wlien  completed,  was  served  ius  the  ordi- 
narv  pla-*:ereasts  for  s  ercrotvpin^,  the  liquid  metal  being  poured 
ill,  and  in  a  fe.v  nionn'ots  prodm-ing  complete  stereotype-plates. 

Ster-hy-drau'lic  Press.  A  press  in  which  a 
powerliil  liyilrostalic  pressure  is  obtaineil  i)v  intro- 
iluiing  into  the  eylimler  uf  a  hyilranlic  press  already 
iilleil  with  lii[iii"l,  not  an  additional  amount  of  liipiid 
by  .succi'.ssive  impulses,  as  in  the  ca.se  of  the  hy- 
draulic [tress,  but  a  solid  substance,  usually  a  solid 
conl,  by  a  steady,  uninterrui)ted  movement. 

The  cord  n  is  wound  from  an  exterior  pulley  6  on  to  a  pulley 
c,  which  is  inclosed  within  the  apparatus,  wliile  it  is  operated 

Fig  5S05. 
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bv  a  crank  or  a  band-wheel  on  the  outside.  The  pressure  acts 
upon  a  pi-ton  '/,  moving  wa'er-tight  in  a  cylinder  as  usual 

Another  f  »rni,  having  a  vertically  acting  piston,  is  shown  in 
Fig  5S%  This  is  provided  with  a  manometer  e,  to  show  the 
amount  of  pre-^siitc  exerted. 

The  liquid  employed  for  filling  the  chamber  is  oil ;  the  rope, 


about  Vio  i"*"'^  '"^  diameter,  is  of  catgut :  the  parking,  combed 
henip;  this  in  time  beeomcs  conipaci- 
Fig  0806.  eil  10  a  horny  consi>teney,  and   it  is 

stated  that  no  leakage  whati-ver  has 
occurred  from  a  press  in  daily  uee  for 
five  months. 

The  invention  of  this  nppnratus  is 
due  to  MM.  Desgoffe  and  Oilivier. 

Sterling.      {Emjiaefriiuj.) 
See  8TAULING. 

Stern.  (.S7/?;;- 
u-i'iijhtiiuj.)  The 
after  part  of  a 
vessel.  The  rail 
k  around  the  up- 
per edge  is  the 
iatfrnil.        The 

—  sUrn  terminates 

Stcrhydraulic  Pr€$s,  |„,,^,^^.     .^^      ^^^^ 

junction  of  the  stern-post  with  the  keel.     Sterns  are 
round  or  square. 

A  ship  is  said  to  he  down  by  Ihe  stern  when  drawing  more 
water  aft  than  forward. 

Of  the  parts  in  a  vesfel's  stern,  — 
Fig,  5807.  5  is  the  stcru-post. 

A,  keel. 

DT,  dovetail-plates. 

/.  inner  stern-post. 

D,  dead  wood. 

DK,  deadwooj  knee. 

■S'.S,  sternson. 

T,  deck-transom. 

F,  false  keel. 

KS,  keelson. 

Stern-chas'er.     (Xaufi- 
cal.)   A  ;,'un  pointinp;  through 
a  slcru-piirt. 

Stern-fast. 
{Nauticnl.)  A 
warp  mooring 
theafter  part  of 
a  vessel  to  a 
wharf  or  quay. 
Stern-franie. 
{Sliipliiiilding,') 
That  composed 
of  the  stent' 
pasty     transom^ 


Parts  in  a  Vtssers  Sltrn. 


One  uniting  the  stern-post  and 

(XaufiraJ.)      An    opening  in   the 
A  cargo,  light,  air,  ov  gun  jiort,  as 


and  fashion-pieces. 

Stern-knee. 
ke.'l. 

Stern-port. 
stern  of  a  ship, 
tlie  ease  may  be. 

Stern-post.  (Shiphiiildinff.)  A  slightly  raking 
.stiaigbt  iiii'cc,  rising  f!0:u  the  after  end  of  the  keel, 
tu  whieh  it  is  seeuied  by  tenons  and  dovetail-plates. 
See  SiKUN. 

Stern-sheets.  (Nautical.)  That  part  of  a  boat 
whieh  is  included  between  the  stern  and  the  after- 
most thwart. 

It  is  the  place  of  honor  in  the  boats  of  a  govern- 
ment or  otlier  vessel,  and  for  passengers  in  ferry- 
boats and  wherries. 

Stern'son.  {Shipbuilding.)  A  Inuding- piece 
above  the  deadwood  in  the  stern,  and  practically 
forming  an  extension  of  the  keelson,  on  which  the 
stern-post  is  stt'pped. 

Ster'ro-met'al.      An   alloy   inventeil   by  Baron 
Rosthniu  o\'  thr  Imperial  Arsenal,  Vienna,  and  used 
as  a  gnu-metal. 
It  has,— 

Copper 55.04-1         57.03 

Tin (1,83  f      ,    0  15 

Zinc 42  3tJ   i    ^^"^  40.22 

Iron 177  J  186 

It  dilfers  from  ICeirs  mclal,  EuixWsU  patent,  Decem- 
ber 10,  1779,  mainly  in  having  a  small  <[uantity  of  tin. 
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Keir's  metal  is, — 

Copper 100 

Ziuc 75 

Iron 10 

See  Alloy. 

Stet.  (Fn'nfhir/.)  Let  it  stand.  A  marginal 
mark  i-Urecting  attention  to  a  iioitioii  of  the  matter, 
and  countermanding  an  order  to  expunge  it. 

A  series  of  dots  made  below  the  matter  has  tlie 
same  effect. 

Ste-thom'e-ter.  {Surgical.)  An  instrument 
for  measuring  the  exteriuil  movement  in  the  walls  of 
the  ehent  during  respiration,  as  a  means  of  diagnosis 
in  tlioraL'ic  disease. 

la  one  form  a  cnrcl  is  extended  round  the  chest,  find  its  ex- 
tension, as  the  thorax  is  exp mdeii.  works  an  index  flu;;er  on  a 
dial-plate.  It  thus  becomes  a  measure  of  the  expansive  power 
and  capacity  of  the  lun^s. 

The  spirom-'ier  measures  the  quantity  of  air  inhaled,  but  is 
the  me;isure  of  the  (/lorar/'c  and  the  ilinplira^malic  brciitliing  ; 
tlie  latter  is  thxt  of  tranquil  respiration,  known  as  tiitnl  breatii- 
in^;  the  former  comes  in  as  auxiliary,  is  the  result  of  volition, 
or  results  from  the  impedinj^  of  abdominal  expansion,  and  is 
known  iis  complementarij  breathing.  The  atethometer  meas- 
ures the  costal  expansion. 

Tiem  inn'^  stethometer  consists  of  an  outer  case  marked  with 
a  scale  of  three  iuchci  a  b,  within  which  moves  a  slide  c  d  bear- 
Fig.  5803. 


TiemantVs  Slethotneter. 


ing  an  indicator  d.  To  the  end  of  this  slide  is  attached  an  ordi- 
nary measuriug-t;ipe,  the  tirst  three  inches  being  cut  otT,  so  as 
to  render  the  scale  continuous  ;  this  is  passed  aroumt  the  chest 
and  drawn  through  the  catch  at  the  opposite  end  of  tlie  instru- 
ment. As  the  lungs  are  inflated  the  slide  ia  drawn  out,  and  the 
indicator  shows  tlie  exact  amount  of  expansion.  A  hard  rubber 
ring  f,  sliding  easily  over  the  scale,  may  be  used  to  render  the 
stetliometer  setf-regisCering  ;  ^  i?  is  an  elastic  baud  to  draw  the 
two  portions  of  the  instrument  together. 

Dr.  J.  (J.  Draper  states  that  in  ordinary  respiration,  on  mak- 
ing sixteen  respirations  in  the  minute,  and  continuing  the  ex- 
periment for  twenty  minutes,  the  avenge  of  five  diiferent  series 
of  experiments  gives  t.iJ2  cubic  inches  of  air  expired  each  miu- 
ute  (3S  ^  g  at  each  expiration). 

Steth'o-scope.  {SajyicxI.)  An  auscultation- 
instrument,  invented  by  Laennec  for  ex|)Ioring  the 
chest.  It  is  a  hollow  cylinder  of  wood  with  a  fun- 
nel-shaped end,  which  is  placed  upi)n  the  che.t, 
while  the  operator  listens  at  the  other  end  to  the 
audible  murmurs  of  the  thoracic  viscera. 

It  is  variously  constructed  of  cedar  or  metal, with  horn,  hard 
rubber,  or'  ivory  mountings.      Flexible  instruments  of  rubber 


Fig.  5S09. 


Stew-pan.  A  cooking-utensil  for  exposing 
nuMt-i  to  a  inoIongL'd  gentle  lie;it ;  usually  in  well- 
appointed  kiteiiens  a  eliarcoal-tainace  or  steam-bath. 

In  the  example,  the  vessel  or  t.ible  is  made  with 
double  partitioQS,  the  pans  with  covers  beiug  separated 
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are  also  used,  and  are  provided  with  one  or  two  ear-tubes.  In 
the  latter  case,  the  pulsation  or  murmur  beinff  appreciable  by 
both  ears,  a  more  delinite  impression  is  attained.  When  the 
bi'tubular  stethoscope  has  distinct  mouths  and  car-pieces  it 
is  termed  ilitTrrential,  as  the  comparative  conditions  of  the 
respective  sides  of  the  chest  mav  he  exaniincil  thereby,  a  h  c 
( Fi^.  5809)  arc  various  forms,  d  is  Camma's  double-tube  stetho- 
scope. 


by  a  double  jacket,  leavinj^  a  space  for  steam  to  enter  and  pass 
around  a  pipe  in  each  end  at  the  bottom. 

Stib'i-um.  A  name  for  antimony  ore.  Its  nh- 
breviation  Sb  is  used  in  chemistry  as  the  syndiol  for 
metallic  antimony. 

Stic-ca'to.  (Music.)  An  Italian  instniment 
having  bars  of  wood  of  gratlual  size  and  dejith  of 
tone,  suspended  in  a  bo.\  and  played  by  percussion. 
Resembles  a  dulcimer.  The  lapidcon  or  v:ood-har- 
monicon.     See  also  Xylophone. 

Stick.  1.  (ll'ocid-u,n-k-iu(i.}  To  plane  the  mold- 
ings on  sash-bars  and  rails.  See  S.isu-STICKING 
Machixe. 

2.  A  rammer  \ised  in  filling  cartridges. 

3.  (Pyrotechnics.)  The  slat  wdiich  trails  behind  a 
rocket  and  directs  its  flight. 

4.  (Printing.)  a.  A  compositor's  hand-tray  for 
holding  tyiie.  (See  Comi'osixc-.stick.)  A  stick- 
ful is  as  much  as  the  stick  will  hold,  amt  the  mut- 
ter is  tlieu  lifted  and  jilaced  in  the  (jaltnj. 

h.  Furniture  for  locking  up  a  form  in  a  chase  or 
gallej'.  Known  according  to  position  as  luKd-aXxak, 
/(jo/-stick,  Si'rf6'-stick,  or  (/^i^/cr-stick,  the  latter  being 
between  the  pages.  Quoins  driven  urouiid  the  sticks 
lock  the  matter  in  the  chase. 

5.  A  walking-cane.  (See  Caxe,  page  443.)  For 
the  ethics  and   romance   of  the   subject,  see  "The 

'  Story  of  the  Stick  in  all  Ages  and  Lands."  Trans- 
lated and  adapted  from  the  French  of  Antony  lieal 
i  (Fcrnnnd  Micliel).     New  York:  J.  W.  Houton. 

Stick-chim'ney.  One  made  with  sticks  laid 
I  crosswise  anil  ]ila.--tercd  with  clay  inside  and  out. 
!  Common  in  the  West  with  log-caliin.s. 

Stick'er.  (Music.)  A  rod  coniiceting  the  far 
end  of  the  key  of  an  organ-manual  witli  the  lever  by 
which  the  valve  is  ojiened,  to  allow  the  wind  to  pass 
from  the  chest  to  the  appropriate  reed  or  pipe  of  the 
organ. 

Stick'ing.     1.   (Mininr/.)     A  narrow  vein  of  ore. 

2.  (t^rpciitry.)  Ilun^timj  or  striking  a  molding 
witli  a  nioliling-iilaiie. 

Stick'ing-plas'ter.  Two  solutions  are  first  made: 
one,  an  ounce  of  isinglass  in  eight  ounces  of  hot 
water ;  and  the  other,  ol'  two  drachms  of  gum  benzoin 
in  two  ounces  of  rectified  spiiit.s.  These  solutions 
are  to  be  strained  and  mi.xed.  Several  coats  of  tliis 
mixture  kept  fluid  by  a  gentle  heat  are  then  to  be 
applied  with  a  camel's-hair  brush  to  a  |iieci!  of  silk 
stretched  on  a  frame,  each  coat  being  allowed  to  dry 
before  the  next  is  applied.  A  layer  of  a  solution 
composed  of  one  ounce  of  Chian  turpentine  in  two 
ounces  of  tincture  of  benzoin  is  then  to  be  applied 
to  the  other  side  of  the  silk  and  allowed  to  dry. 

Stiff-bit.  (f/arnc.^s.)  A  bit  without  a  joint,  like 
a  snaffle  ;  or  blanches,  like  a  cnrb-bit.  ^ 

It  is  a  stitl'  bar  with  rings  at  the  end  as  cheek-bars 
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to  ket'p  the  ving.s  out  of  the  horse's  mouth.     It  is 
usually  oi'  found  iron. 

UaliiV  i/rifin^-bit,  Soptomber  10,  18ij7,  is  of  round  iron,  and 
is  covered  with  u  rubbi.'r  tiilje. 

Dawson's  <^/7,  Septfuibt-r  24, 1867,  has  a  bar  of  twisted  wire 
witli  a  soft  rubber  covyriuj; 

Arnold's  stijf-hits  Auj^ust  7,  1866,  is  tubular  Metallic  straps  | 
are  passed  arouud  the  bridle-rings  and  are  screwed  iuto  the  euds  j 
of  tlie  bit.  j 

Stiff'en-ing-gird'er.'    A  truss  j^irder  whicli  dis-  ' 
tiilnites  tlie  wiMglit  ut'  the  pUitforui  aud  load  uj)ou 
tin-  sns|i(Misioii-cliaiii  and  prevents  undulations.  j 

Sti'fler.  {Mil itiirn  J^wfincerbiii.^  A  small  mine  | 
made  lor  the  purpusi!  of  interrupting  the  operations  | 
ol'  tlu'  enemy's  luinei's.      A  camonjlct.  \ 

Sti'fle-siioe.      (Farrier;/.)      A  horseshoe   wliieh  . 
has   a  euivcd    har   heneath   it,    ex^iosing  a  rounded 
surface  to  the  ground,  so  as  to  give  it  an  inseeure  | 
foundation.      It  is  plaeed  on  the  toot  ot"  the  hound  j 
leg,    in    order    to   induee   the   animal   to   throw    the  ( 
A'eight  of  the  hind-quarters  upon    the  foot  of  that 
leg  whieh  is  sHjlrd,  that  is,  has  a  luxated  or  weak 
^tijtd-joint. 

Stile.  1.  One  of  the  vertieal  hars  in  a  wooden 
frame,  as  of  a  door  or  sasli.  In  the  former  they  re- 
ceive the  T'lils  and  panels;  in  the  latter,  the  rails 
t\.m\hars.     See  Ddok;  SAsir. 

2.  A  frame  of  l)ars  ami  steps,  whieh  may  be 
climbed  by  a  pedestrian,  but  opposes  the  passage  of 
horses  and  cattle. 

3.  The  (gnomon  of  a  sun-dial. 
Stile-bor'iug  Ma-chiue'.   {JVood-tvorking.)   A 

machine  for  boring  the  eiroular  mortises  to  receive 

the   tenons  on  the    eml   of 

slats  for  Venetian  blinds.  Fig.  5811. 

The  stile  is  hold  agiinst  a  fenre 
on  the  feed-table  by  a  pair  of 
g'lge-whoels  adjustable  to  the 
thickness  of  the  woad.  These 
turn  freely,  permitting  the  stile 
to  be  fed  forivjrd  the  proper  in- 
terval after  eacli  niorjise  is  bored. 
The  auger  is  brought  do. vn  to  tiie 
work  by  pressing  a  treidio  con- 
nei'ted  with  a  rod  attached  to  a 
weig'ited  lever,  wiiiidi  throws  tlie 
auger  up  when  the  pressure  is 
withdrawn 

Sti-lette'.  1.  (Surgical.) 
a.    A  small,    sharp-pointed 
instrument    inelosed 
canimla,  orsheath,  and  useil 
for  making  open- 
ings   for    the    in- 
troiluetiou  of  the 
said    cannula    into 
dropsical    tissues    or 
cavities,  iuto  tumors, 
etc. 

b.  A  wire  plained  in 
a  ilexible  catheter  to 
give  it  the  required 
form  ami  rigidity. 

2.  (Wifipoa.)  A 
dagger.     Slih:(to. 

3.  A  pointed  in- 
strument for  making 
eyelet-holes. 

Still.  In  its  most 
general  sense,  an  ap- 
paratus by  which  the  volatile  matters  whieh  enter 
into  the  composition  of  certain  substances  are  elind- 
nated  hy  means  of  heat,  being  usually  recondensed 
in  their  own  proper  form.  This  includes  apparatus 
for  extracting  tar,  etc.,  from  wooil. 

In  a  more  restricted  sense,  it  is  applied  to  appa- 
ratus for  extfticting  and  condensing  the  more  vola- 
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tile  parts  of  liituids,  as  alcohol  from  saccharine 
solutions  which  have  undergone  the  vinous  fermen- 
tation. 

The  volatilization  and  recondmsatiou  unchanged 
of  such  substances  as  mercury,  sulphur,  or  zinc,  i.s, 
proiierl}'  speaking,  sabliinatiuii. 

Though  the  decomposition  of  sulphuret  of  mercury  by  distil- 
lation, or  rather  sublimation,  is  uientioned  by  Dioseoridei,  yet 
the  lii-st  distillation  of  a  fluid,  that  of  fresh  water  from  sea- 
water,  is  to  be  found  in  theeouuneutary  of  Alexander  of  Aphro- 
disias  in  Oaria,  to  Aristotle  de  Meteond.  Alexander  lived  under 
the  reigns  of  Septiuiius  Sevcrus  and  Caracalla. 

"  Zo^inuIs  the  Pauopolitau''  (about  a  n  4UU)  "  had  described 
in  former  times  the  operation  of  distilbitiun  by  whi<n  wucer 
may  be  purified  ;  the  Arabs  eallcd  the  appanitus  inr  effecting  it 
an  a/cmi/ir."  In  his  treatise,  the  process  is  concealed  in  mythi- 
cal language. 

Djafar  (^tJebir),  who  lived  toward  the  end  of  the  eighth  cen- 
tury, was  the  first  to  describe  nitric  acid  and  aqna  regia.  The 
former  he  obtained  by  distilling  in  a  retort  Cyprus  vitriol,  alum, 
and  saltpeter.  The  latter  made  gold  poluble,  and  no  doubt  in- 
duced the  worthy  Arabian  to  think  that  he  was  on  the  eve  of 
the  discovery  of  the  transmutation  of  metals 

To  ltlia/.(!;4,  born  a.  d.  86U,  physician-in-chief  to  the  great 
hospital  at  Bagdad,  is  due  the  credit  of  the  discovery  of  ahstUule 
alcohol,  which  he  obtained  by  distilling  spirit  of  wine  from 
quicklime,     lie  also  prc()ared  sulphuric  acid 

Achild  Bechil  obtained  phosphorus  by  the  distillation  to- 
gether of  urine,  clay,  lime,  and  powdered  charcoal. 

"The  preparation  of  nitric  acid  and  aqua  regia  by  Djafar 
(whose  proper  name  was  Abu-Mussah-Dschafar,  and  also  known 
as  (iebir)  is  more  than  500  years  anterior  to  Albertus  Magnus 
and  Raymond  Lully,  and  almost  7U0  years  anterior  to  the  Kr- 
furt  monk,  IJasilius  A'alentinus.  Nevertheless,  the  discovery  of 
these  dissolving  acids,  which  constitutes  an  epoch  in  chemical 
knowledge,  was  long  ascribed  to  the  three  last-named  Euro- 
peans. Kespecting  the  rules  given  by  Rhazes,  see  Ilofer,  Hist. 
de  la  Chiniie,  I.  325.  Although  .\lexander  of  Aphrodisias, 
properly  speaking,  only  describes  .circnnisttntially  distillatioa 
from  sea-water,  yet  he  also  indicates  that  wine  may  also  be  dit^- 
tilled.  This  is  the  more  remarkable,  because  Aristotle  had  put 
forward  the  erroneous  opinion  that  iti  natural  evaporation  fresh 
water  only  rose  from  wine,  as  from  the  salt  water  of  the  seas. 

"  The  Arabians  ai"e  to  be  regarded  as  the  proper  founders  of 
the  p/ii/sical  sciences,  in  the  sense  which  we  are  now  accustomed 
to  attach  to  the  tei-m."  —  Humroldt. 

Europe  UTiqiiestioniibly  owes  its  knowledge  of  the  art  of  dis- 
tillation to  the  Arabs.  Arnold  di  Viibi  Nova,  1313,  practiced 
diitillmg  spirits  of  wine.  The  use  of  wincis  and  spirits  being 
prohibited  to  the  Molianimedans, alcoholic  spirit  was  nevercom- 
mon  among  them,  and  we  find  that  long  after  its  introduction 
into  Europe  it  vriis  regarded  rather  as  a  sovereign  remedy, as  its 
Latin  name  aijiia  viUf,  perpetuated  in  the  French  eaa  Ot  vu-, 
implies.  It  wa.'*  originally  di-rived  from  wine  or  the  marc  of 
grajics  ;  the  distillation  from  grain  was  of  later  origin. 

Qniros  distilled  fresh  from  salt  water  on  his  ship  on  a  consid- 
erable scale,  and  thi-;  lias  been  h-eqnently  done  ^ince. 

Perhaps  the  simplest  apparatus  for  this  purpose  is  that  em- 
ployed in  the  Polar  expedition  of  Captain  Phipp.s,  in  1773,  other- 
wise prim  iprdly  noted  from  the  fact  that  Nelson,  then  a  boy,  served 
on  one  of  the  ves.'^els.  It  consisted  simply  of  a  caldron  liaving  a 
sjii)ut,  at  the  end  of  which  a  large  swab  or  bunch  of  rope-yarns 
wjis  suspended  ;  this  condensed  the  vapor  free  from  salt,  the 
w.iler  dripping  into  a  vessel  beiienth.  It  is  said  to  have  fur- 
nished a  sufficient  supply  for  the  ship's  company. 

Hall's  sen-water  stiU  for  the  sujiply  of  fresh  water  to  steam- 
Boiiers,    to   make  good  the 

loss  l)y  the  safety-valve  and  Fig.  5812. 

leakage,  consists  of  a  cast- 
iron  vessel  a  bolted  down 
over  an  aperture  in  the  lop 
of  a  boiler,  and  having  a 
vessel  b  connected  to  it  by 
rods  c  c  and  tubes  d  d,  the 
latter  forming  a  means  of 
communication  between  the 
upper  and  lower  chambers 
a  h.  Sea-waler  enters  by  the 
pipe  k  and  st;mds  in  the 
still  to  the  hight  indicated 
in  the  illustration  ;  the  pipe 
proceeds  from  the  cold-water 
chamber  of  the  condenser. 
(See  SuRp,\CE-coND;:NSEa.) 
*fc  is  a  valve  governed  by  a 
(inat  by  which  the  surface 
of  water  is  kept  at  a  uniforui 
level.  From  the  upper 
part  of  the  chamber 
r/,  a  pipe  7)i  proceeds 
to  the  upper  chamber 
of  the  SuRFACE-eox- 
dens;;h  (which  see), 
aud  a  stop-cock  a  gov- 
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ems  tlie  passage,     p  is  the  blow-off  cock  by  which  the  w.itcr  is 
expelieJ  when  it  h;is  iiltJiineil  ii  ^iven  degree  ot"s;(turation. 

When  tlic  water  in  thf  hoiter  ha?  suuk  below  thetle^iIV^^  level, 
the  engineer  opens  the  cock  n  leading  to  the  refrigerator  of 
the  condenser,  and  the  steam  in  the  i-hamber  a  rushes  through 
the  pipe  in  and  reaches  the  condenser,  where  it  is  condensed 
and  passed  to  the  boiler  along  with  the  water  resulting  from 
the  condensation  of  the  steam  from  the  cylinder.  The  partial 
Tacuuni  in  chamber  a  causes  the  water  to  boil  rapidly,  and  the 
evolution  of  steam  followed  by  its  rondensjition  and  subsequent 
propulsion  to  the  boiler  by  the  action  of  the  air-pnmp,  restores 
the  proper  water-level  in  the  boiler,  which  is  observed  hy  the 
engineer,  and  the  cock  n  closed. 

I  U  the  stop-cock  in  the  water-supply  pipe. 
When  the  salt  water  reaches  the  point  of  s;ituration,  the  rocks 
n  i  are  shut,  and  the  cock  p  opened  ;  the  latter  connects  with  a 
discharge-pipe  passing  through  the  side  of  the  vessel,  and  the 
water  and  sediment  are  driven  out- 

By  means  of  this  still,  fresh  water  evaporated  from  sea- 
water  is  obtained  to  compensate  for  losses  by  leakage  and 
escape.  This  still  was  employed  upon  the 
"Sirius,"  320  horse-power,  which  crossed 
the  Atlantic  in  1838.  The  "  Great  Western  " 
and  *'  Sirius"  were  19  years  behind  the 
steamer  "Savannah,"  which  crossed  east- 
ward in  1819.    See  Steamboat. 

The  common  still  consists  of  a  retort,  or 
Btill  proper,  in  which  the  substance  is  heated, 
and  a  condenser,  called  a  worm,  on  account  of  its  usually 
having  a  spiral  shape.  The  retort  is  generally  made  in  two 
parts;  the  pan  or  capper,  to  which  heat  is  applietj,  and  the 
headf  which  is  removable  (.See  AtEMBir.)  It  is  made  in  some 
cases  of  earthenware,  but  more  generally  of  copper,  plain  or 
electro-phited  with  silver  ;  for  some  special  purpo^esof  pliiiuum, 
and  for  others  it  may  be  of  iron  or  glass. 

Fig.  5813  is  a  simple  form  of  still. 
Fig.  5813.  adapted  for  common  pharmaceuti- 
cal  opei'ations.  including  the  distil- 
lation of  water      This  being  placed 
ia  the  retort  a  and  heat  applied,  the 
vapor  passes  over  and 
is  condensed   in   the 
worm   6,    the    water 
freed  from  it--=  impuri- 
ties being  received  in 
the   vessel    r.       The 
tank  surrounding  the 
worm  is  constant- 
ly  supplied  with 
cool  water,  which 
enters  by  the  pipe 
c/,  having  its  out- 
let near  the  bot- 
tom, and  is   dis- 
charged near  the 
top. 

The  mode  uf 
olitainiii^  tlit* 
attar  of  roses  at  Ghazepove  on  the  Ganges  is  thus  de- 
scribei.l  hy  Hooker,  tiif  naturnlist :  — 

"  The  rose-gardens  surround  the  town  :  they  are  fields,  with 
low  bushes  of  the  plant,  grown  in  rows,  red  with  blossom-;  in 
the  morning,  all  of  which  arc,  however,  plucked  long  before 
midday.  The  petals  are  put  into  clay  stills,  with  twice  their 
weight  of  water,  and  the  produce,  distilled  over,  exposed  to  the 
fre^h  air,  for  a  niglit,  in  open  vessels.  The  attar  is  skimmed 
from  the  exposed  pans,  and  sells  at  £  10  (S  50)  the  rupee  weight 
(silver  coin  wortii  nearly  50  cents).  To  make  this  weight 
twenty  thousand  flowers  are  required.  The  attar  is  frequently 
adulterated  with  sandalwood  oil." 

Continuous  distillation  was  first  carried  out  by 
BagUoli,  and  afterward  much  improved  by  Bhiinen- 
thal  and  Derosne.  See  Muspratt,  page  75,  cf  srqui- 
tnr.  The  process  is  now  very  generally  adopted  for 
distillates  which  are  to  be  produced  in  large  quanti- 
ties, high  and  low  wines,  and  the  various  grades  of 
petroleum  oils  being  procured  from  the  mash  or  wine 
and  from  crude  petroleum  respectively  at  one  opera- 
tion. The  forms  of  apparatus  employed  are  very 
numerous,  many  being  specially  adapted  for  petro- 
leum.     See  PETROLEITM-STILL. 

In  the  manufacture  of  ardent  spirits,  the  alcoholic  liquor  is 
obtained  from  the  fermentation  of  a  saccharine  solution,  de- 
rived generally  from  grain,  potatoes,  grapes,  or  sugar.  The 
alcohol,  being  more  volatile  than  water,  passes  over  first,  but  with 
it  a  large  proportion  of  water  is  always  condensed.  To  separate 
this  water  and  obtain  spirit  of  the  required  strcngtti,  it  is  neces- 
sary to  redistill  the  product  or  return  it  to  Hie  still,  ;inil  jtrnceed 
with  the  operation  until  the  required  stvengtii  is  attained. 
Dorn's  still,  yet  employed  in  Germany,  was  one  of  the  earliest 
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invented  for  this  purpose       Of  the  improvements  on  this,  De- 
rosne's  is  generally  used  in  l-'nince,  while  Coffey's  (Fig   5814)  is 


preferred  in  Kugland 

Fig.  5814. 


In  this  the  saccharine  solution,  or  icos/i, 
is  pumped  from  the 
was  h  -c  ha  rger  a 
through  the  pipe  b 
into  the  worm-tube, 
which  passes  from 
top  to  bottom  of  the 
rectifier  c  ;  in  circu- 
lating through  this 
tube  its  temperature 
is  somewhat  raised, 
and  on  arriving  at 
the  bottom  it  passes 
through  the  pipe  d 
in  at  the  top  of  the 


Fresk-JVaUr  Still. 


Coffey's  sua. 

analyzer  e.  Here  it  falls  successively  from  one  to  another  of  a 
series  of  shelves,  perforated,  and  having  valves  for  the  entry  of 
steam  from  the  boiler  /.  by  which  they  are  heated  As  the 
wa^h  gradually  descends  in  the  analyzer,  it  becomes  rapidly 
weaker,  partly  from  condensation  of  the  steam  which  passes 
into  it,  and  partly  from  the  loss  of  alcohol  either  evaporated  or 
expelled  by  thu  steam,  till  when  it  arrives  at  the  bottom  it  has 
parted  with  all  its  spirit.  At  tiie  same  time,  the  vapor  as  it 
rises  through  each  shelf  of  the  analyzer  becomes  richer  in  alco- 
hol. On  arriving  at  the  top  it  jjasses  through  the  pipe  ^  in  at 
the  bottom  of  the  rectifier;  here  it  a^:cends  in  a  similar  way 
through  the  descending  wash  until  itarrives  at  h,  above  whi<-h 
it  merely  circulates  around  the  upper  convolutions  of  the  wash- 
pipe,  the  low  temperature  of  which  condenses  the  spirit,  which, 
collecting  on  a  shelf,  flows  off  by  a  tube  into  the  finished-spirit 
condenser,  and  is  finally  convened  to  the  receiver. 

In  order  to  economize  heat,  the  water-supply  pipe  of  the 
boiler  is  of  spiral  form,  and  is  immersed  in  a  trough  which  re- 
ceives the  boiling-hot  spent  wash. 

Cellier  Blunienthars  apparatus,  improved  by  Derosne  (Fig. 
5S15),  consists  of  two  stills  a  b,R  first  rectifier  r,  a  second  recti- 
fier fi,  a  warmer  and  dephlegmator  e,  a  condenser/,  a  regulator 
ff,  and  a  contrivance  for  regulating  the  flow  of  wine  from  the 
cistern  above. 

The  stills  a  //are  filled  with  wine,  the  first  acting  as  a  boiler  j 
the  low-wine  vapors   pass   through 
the  pipe  (  to  the  bottom  of  the  still  Fig.  5815. 

A,  and  the  vapors  from  this  on  their 
upward  course  meet  with  a  down- 
ward current  of  wine  trickling 
through  and  among  a  series  of  per- 
forated di.'-ks  in  the  rectifiers  c  1-7,  and 
are  condcn.*;ed  in  a  worm  within  the 
fore-warmerf ;  thosecollecting with- 
in the  first  of  the  coils  are  richer  in 
alcohol  than  the  rest,  and  may,  by 
appropriate  pipes  and  cocks,  be 
drawn  off  separately.  The  remain- 
ing alcoholic  vapors  are  finally  con- 
densed in  the  worm  /  and  collected 
in  the  cistern  I.  _ 

Pistorius's   apparatus  (Fig.  5816) 
consists  of  two  stills  a  b  connected 
by  pipes,  and  each  provided  with 
mash -stirrers.     The  mash 
is  transferred  by  the  pump 
c  from  the  mash-cistern  ft 
to     the    fore  -  warmer    c/', 
whence  it  is  conveyed  suc- 
cessively to  the  stills  b  a. 
The  alcoholic  vapors   pass 
from  the  first  to  the  second 
still,  and  sometimes  to 
a  third,  then  entering 
the  rectifier  f  above  the 
mash  fore-warmer,  and    ^s_ ' 
in     part    being     con-  '^'  '~^~' 
densed  in  the  low-wine 
cistern  /^beneath,  final- 
ly pass  by  the  pipe  s:  in- 
tothecondenser/j.  The 
pipe  I  is  provided  with 
an    inwardly    opening 
safety-valve,  and  con- 
nects with  a  small  cis- 
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tern  Ar,  from  which  samples, 
tion,  may  be  taken. 


showing  the  progress  of  the  opera- 


STILL. 
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STINK-POT. 


Fig.  0810. 


Fig.  581S. 


Pifloniis's  SliU. 

Siemens's  apparatus  {B,  Fig.  5817)  comprises  two  niash-stills 
Bet  in  a  boiler  ami  capable  of  being  altcToarely  used  by  means 
of  thejhree  eiKrks  a  b  c.  il  is  the  boiler;  *■,  one  of  the  mash- 
retorts;  /",  low-wine  receiver;  ^,  fore-waruier  ;  /t,  reservoir  in 
which  the  condensed  water  for  boiler-feed  is  collected;  ,^,  de- 

phlegmator,   or    water- 


.  5817. 


condenser;  /i, reservoir 
for  the  vaporscondensed 
in  g^.  Theniash-warnier 
g  consists  of  an  outer 
cylindrical  portion, 
within  which  is  the 
mash-containing  vessel 
1   f,    supported    by     a 


E,  Siemens's  Scitl.  L\  Lan^ier's  Stiil. 

llanKe  and  provided  with  a  rotary  stirrer  :  it  is  heated  by 
Tapors  entering  tiirou^h  tlie  pipe  k,  which  afterward  pass  into 
the  lower  cylinder  of  the  dephle^iiiator. 

In  Langier's  apparatusf,  tlie  fluid  to  be  distilled  flows  from 
the  tube  It  into  the  funnel  6,  and  thence  into  the  vessel  c.  en- 
tering its  lower  part  and  serving  to  condense  the  alcoholic 
vapor.  From  thence  it  passes  through  another  tube  to  the 
lower  part  of  the  vessel  rf,  whence  it  is  successively  conducted 
to  the  up|)er  ami  lower  stills  f  /;  the  vaporized  portions  return 
through  the  stills  and  condensers  in  a  reverse  direction,  under- 
going a  final  condensation  in  the  worm  c,  and  the  aJcohol  is 
collected  in  the  receiver  ^ 

A  leaden  still  is  used  for  obtaining  fluoric  acid,  from  the  dis- 
tillation of 

Fluoride  of  calcium 1  part. 

Sulphuric  acid 2  parts. 

The  result  of  the  process  is  a  vapor  of  hvdrofluoric  acid  which 
is  condensed  in  the  worm,  sulphate  of  lime  remaining  in  the 
still. 

The  still  or  retort  for  distillation  of  sulphuric  acid  is  maile 
either  of  platiinmi  or  gbiss,  according  to  the  in:uiiicr  in  which 
the  process  is  conducted.     See  SULPUORIC-ACID  APfAaAT[;s. 


Suit  /or  (tisn  ling  Pine  Wuoct. 

Fig-  .'iSlS  is  a  still  for  distilling  tar  from  pine  wood.  The  bil- 
lets of  wood  are  packed  vertically  in  a  box ,  which  is  then  placed 
in  the  retort  ;  the  grale  is  vertically  adjustable,  to  act  first  upon 
the  wood  and  afterward  upon  the  tar. 

Still'age.  A  low  stool  to  ker-p  cloths  oil'  the  floor 
of  n  lilcMchciy. 

Still'ing.     A  stand  for  casks.     A  stillion. 
Stil'lioii.     A  stand   for   casks.     The   rounds  or 
deansdig  vats  of  a  hrewery  stand  on  stilUo}ts  in  a 
trough  wliich  conveys  avay  the  oveiflowiiig  yeast. 

S>i!/iotis  are  also  tised  to  support  articles  of  pot- 
tery ill  the  drying  kiln  to  prepare  them  for  burning. 
Still-'watch'er.      A   device    for   indicating   tlie 
lirogiess  of  a  distillation  liy 
the    density    of    the    liquid 
given    over.       Mohr's   (Fig. 
6819)  receives  the  linuorfrnni 
the    condenser    through    the 
bent  ada]iter  a.      It  accumu- 
lates in  the  vessel  b,  where  its  density 
tjlj  is   tested    by   the    hydrometer,   and 

j  I  I  passes  oil'  througli  tlie  pipe  c. 

'll  Stilt.  ].  {Hi/draulic Engineering.) 

li  One  i>f  a  .set  of  piles  forming  the  back 

for  the  sheet-piling  of  a  utarling. 

'2.  (Pollcry.)  A  little,  pointed 
piece  of  ]iottery,  nsed  to  jilace  be- 
tween ]iieces  of  biscuit  ware  in  the 
siiggar  to  prevent  the  adherence  of 
the  pieces. 

3.  (Husbandry.)  A  term  some- 
times applied  to  the  handles  of  a  plow  ;  the  word 
"handles"  being  confined  to  the  upper  end  of  the 
stilts,  where  they  are  grasped  by  the  Iiands.  The  term 
"  stilts,"  in  this  sense,  is  regarded  liy  Webster  as  an 
English  provincialism.  They  are  usually  termed 
handles  in  this  country. 

4.  A  stave  with  a  foot  support  ;  a  pair  of  them 
being  used  to  raise  a  person  above  the  ground  in 
walking.  In  England  and  the  United  States  stilts 
are  but  a  sport  or  exercise,  but  in  the  Landes,  a 
flat  pasture-country  of  Southwestern  France,  the 
shepherds  use  them  habitually. 

Stink-ball.  A  nasty  pyrotechnic,  which  makes 
a  siiti'ot-ating  smoke  and  otior,  to  be  thrown  among 
working  parties,  or  on  an  enemy's  deck  at  chise 
quarters.  It  is  composed  of  pitch,  rosin,  niter,  gun- 
powder, colophony,  assafcetida,  sulphur,  etc.  Used 
by  tile  rliiiiese  ami  Malay  pirates. 

Stink-pot.  A  vessel  used  by  the  Chinese  and 
JIalay  pirates  to  throw  on  board  a  vessel  to  suHocate 
the  crew. 


STIXK-TRAP. 
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STIRRUP. 


Stink-trap.  A  device  for  preventing  the  passage 
of  nn'["liitic  air  and  gases  from  tlie  receiving  open- 
ings ol  drains.     See  AiK-TKAr  ;  Stench-trap. 

Stint.  {Milling.)  A  given  (iuantity  of  work  to 
be  iimt'onned. 

Stip'ple.  Another  name  for  chalk  engraving  ; 
so  called  because  it  consists  of  dots,  and  resembles 
chalk -drawings  made  upon  rough  paper. 

Dots  are  made  instead  of  lines,  and  these  are  closer,  deeper, 
and  larger,  in  siccordance  with  tlie  depth  of  color  desired. 

The  chalk-iJr;iwin^^s  of  Sir  Thomas  Lawrence  were  much  ad- 
mired, and  the  style  became  fashionable.  This  modi'  of  engrav- 
ing originated  with  Jacob  Bylaert,  of  London,  in  ITGU,  and  was 
practiced  in  France  during  the  early  part  of  last  century,  but 
did  not  arrive  at  the  greatest  excellence  until  early  in  the  pres- 
ent century.  It  does  not  fall  within  the  scope  of  this  work  to 
enumerate  the  masters  in  this  style  of  the  art  of  engraving,  but 
the  softness  and  beauty  of  its  lini:?h  in  representing  flesh  and 
statuary  are  very  admirable.  Bartoh'zzi  is  said  to  have  brought 
it  to  perfection  ;  more  brilliancy  and  vigor  have  been  attained 
by  later  engravers,  but  not  more  grace  and  softness.  It  is 
usual  to  form  the  basis  by  etching  in  the  dots,  but  the  beauty 
of  finish,  rotundity,  and  delicacy  are  the  work  of  the  graver. 

They  are  made  through  a  ^aitti'l  on  the  plate,  and  then  bit'in 
by  acid.  Afterward  they  are  nrnditied,  deei^ened,  ami  enlarged 
by  the  action  of  a  graver,  whose  belltj  is  concave,  so  as  to  present 
the  point  more  vertically  to  the  face  of  the  plate  than  usual  in 
linf  engraving,  where  the  belly  is  slightlj'  convex. 

The  ^OKHrf  is  a  resinous  mixture,  which  is  spread  smoothly 
Upon  the  heated  plate,  and  then  alloweil  to  codI.  When  this 
is  removed  by  the  i-tching-needle,  the  subsequt-nt  action  of  the 
acid  makes  little  pits  in  the  plate,  which  bold  the  ink  when 
printing.    See  Ground  ;  Engraving. 

Stip  'pling  -  ma-chine '.  ( Mda  I-  working. )  A 
machine  or  tool  for  giving  a  roughened  or,  as  it  i.s 
termed,  matted  surface  to  metal  in  order  that  the  dead 
portions  may  form  a  foil  to  the  more  lustrous  ones. 

See  patents  111,086.  January  17, 1871 ;  126,408.  May  7,  1872  ; 
128,290,  June  25,  1872. 

Stir'rer.     A  mechanical  device  to  keep  a  solution 

from  settling. 

The  mechanical   stirrer  for  color-pans  in  a   calico-printing 

works  consists  of  a  brass  rod  bent  into  the  form  shown  at  a 
Two  of  these  are  suspended  in  each 
pan  by  hooks  from  the  shafts  b  b,  col- 
lars c  c  slipping  over  the  joint-*.  The 
shafts  b  b  have  independent  rotation 
by  the  spur-wheels  meshing  with  a 
wheel  on  the  shaft  d,  from  which  they 
both  depend,  and  which  is  itself  ro- 
tated by  bevel  gt-ars  above.  The  stir- 
rers are  thus  revolved  around  the 
pan,  and  rotate  arnund  each  other, so 
as  to  be  brought  in  contact  with  ev- 
ery part  of  fhereolor.  When  the  pro- 
cess is  finished,  the  collars  c  c  may  be 
slid  up  and  the  stirrers  unhooked. 
The  pans  are  supplied  by  pipes  with 
X^c   steam  and  cold  water. 

•^  Stir 'ring-bud 'die. 

{MiiUiKf.)     See    BfUDLE. 

Stlr'rup.  1.  {Manege.) 
A  luu|>  ur  ring  suspended 
fioni  the  saddle  for  the  foot 
of  the  rider. 

Fig.  5821  shows  several  kinds 
of  stirrups. 
a  is  formed  of  a  block  of  wood,  through  which  the  stirrup- 
leather  is  rove,     a'  is  the  block  detached. 

b  has  a  pair  of  branches,  wnich,  if  a  rider  be  thrown  and  the 
foot  catch  in  the  stirrup,  pull  apart  and  release  the  foot  6'  is 
a  spring  which  holds  the  parts  in  uoruial  position,  except  when 
the  strain  occurs  in  case  of  accident. 

c  is  also  a  safety-stirrup,  having  a  pivoted  foot-rest  which 
throws  the  foot  of  a  dismounted  rider  out  of  the  stirrup. 

d  has  a  roller  at  the  top  and  joints  at  the  sides,  to  release  the 
foot 

e  has  a  guard  to  keep  the  foot  from  penetrating  so  far  that  it 
would  be  jammed  in  case  of  accident. 

/is  the  E-igle  stirrup.    It  has  a  bent  wooden  frame,  with  arms 
united  at  top  by  a  ferrule  and  stirrup-strap. 
g  shows  the  frame  detached,    /i  is  the  hood 
The  ancients  mounted  their  horses  in  various  ways:  — 
By  vaulting. 
By  short  ladders. 
By  teaching  their  horses  to  kneel. 
By  horse-blocks. 


Fig.  5821. 


Fig.  5820. 


Stirrups. 

By  grooms,  who  lifted  them  on. 

By  the  hands  or  knees  of  their  servants. 

By  a  step  or  projecting->)ar  on  their  spears. 

No  traces  of  the  stirrup  are  found  in  the  old  Greek  and  Latin 
writings,  coins,  or  statues.  The  celebrated  equestrian  statues  of 
Tnjan  and  Antoninus  are  destitute  of  stirrups,  the  legs  of  the 
riders  hanging  down  without  any  support  whatever.  Xenophon 
does  not  mention  them  in  liis  work  on  horsemanship  and  the 
art  of  riding.     See  S.-\ddle. 

Hippocrates  and  Galen  speak  of  a  disease  among  the  Peythians 
occasioned  by  long  and  frequent  riding,  because  the  legs  hang 
down  without  any  support.  There  is  no  word  in  Greek  or 
Latin,  down  to  the  sixth  century,  which  signifies  the  stirrup  or 
its  use. 

The  first  mention  of  the  stirrup  is  in  the  work  ascribed  to 
the  Emperor  Mauritius,  in  the  sixth  century.  He  .says,  "  The 
horseman  must  liave  at  his  side  two  iron  sml/r."'  Leo  YT.,  in 
his  work  on  tactics,  ninth  century,  uses  the  same  word  and  de- 
scribes the  function  of  the  stirrup.  In  the  twelfth  century  they 
were  common. 

The  Greek  and  Roman  soldiers  were  trained  to  vault  on  to 
horseback,  but  in  some  cases  mounted  by  a  step  on  the  spear 
which  rested  against  the  horse. 

Stirrups  were  introduced  into  England  by  the  Saxons.  Stir- 
rups and  spurs  appear  on  seals  of  the  eleventh  century. 

The  Japanese  stirrups  are  of  iron  or  sappaii  wood,  very  thick 
and  heavy,  not  unlike  the  sole  of  a  boot,  and  open  on  one  side, 
so  that  the  foot  may  be  easily  introduced  or  withdrawn.  The 
stirrup  leathers  are  short,  the  rider's  knees  being  much  bent. 

2.  {Machinenj.)     A  hand  or  strap  which  is  bent 
around  one  object  and  is  secured  to  an- 
other by  its  tangs  or  branches. 

3.  The  iron  loop  or  clevis  by  which 
the  mill -saw  is  suspended  from  the 
muhy-hcad,  or  in  the  sash.  A  .s\//r- 
hiicklc.  The  example  (Fij;.  5823)  shows 
two  forms.  The  saw-lilade  may  be  held 
hy  a  cotter  or  key  which  passes  through 
a  hole  in   the  saw-  and   above   the  bar 

from  which  it  is  suspended;  or  it  may  have  cheek- 
jiieces  riveted  to  it,  which  afford  hold  for  clamping 
devices. 

4.  {Carpentry.)  a.  A  device  for  holding  a  rafter- 
post  or  strut  to  a  tie.  In  wooden  construction  it 
consists  of  a  wrought-iron  loop  secured  by  a  through 
bolt  to  one  piece  and  embracing  the  foot  of  the 
other.  Fig.  5824  shows  that  employed  for  connect- 
ing a  prinoipal  rafter  and  tie-beam.  In  iron  framing 
the  stirrup  is  usually  wrought  on  the  tie. 

b.  An  iron  strap  to  support  a  beam. 

5.  {Nautical.)    A  rope  with  an  eye  at  the  end  for 


Fig.  5822. 
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Fig.  0823.  suriportiiig  a  foot-roi)i:    bfldvv 

its  yarJ. 

6.  (Uliipbuilding.)  A  plate 
wliioh  la]>s  on 
vessel's  dead- 
wood  at  the 
stem  or  stern, 
and  bolts 
throufjli  all. 

Stir'rup- 

bar.      {Sad-     Ka/ter- Stirrup. 

d/cri/.)       The 

part  of  a  saddle  to  wliieli  t!ic 

stiniip-strap  is  attached.  Soinr 

oftlie  ]iatented  styles  arc  called 

spriiif,'-liars. 

Stir'rup-ir^on.  {Sadrllcrii.) 
Tile  ring  suspended  from  a 
saddle  and  iu  which  a  foot  is 

plaerd. 

Stir'rup-leath'er.  (i'arf- 
dlenj.)  The  strap  by  which 
the  stirrup  is  attached  to  the 
saddle. 

Stir'rup-strap.  A  band  by 
which  a  stirrup  is  suspended. 

Stitch.  A  pass  of  \\  needle  1 
in  sewing.  The  mode  of  niak-  | 
ing  the  stitch  and  the  kind  of 
stitch  characterize  the  various  | 
kinds  of  sewing-machines.  See  | 
\  Sewing-machines,  jiages 
\  21-23,  2124,  and  Plate  LVII. 

C      The  amount  of  thread  taken  by  tlie 

dinVrent  kinds  of  stitch  is  about  as 
follows :  — 

Lnek-stitph  lieing        =  1 
Ch:lin-sli>rh  is  =  1.8 

Douljle-thread  chain  =  2.5 

Thread  to  the  yard  of  average  goods, 
depending  on  thickness  of  iiibric  :  — 

Lock-stitch 2  5  to  .3  yards. 

Chain-stitch 4  5  to  5  4  yards. 

Double  chain-stitch  6  25. 

Stitch'iug.  (Bookbinding.) 
Pa.stening  tlie  slieets  of  a  pam- 
]ihlet  or  book  together  by 
threads  passed  through  holes 
simply  slabbed  through  the  pile.  A  cheap  substitute 
for  snriiuf. 

Stitch'ing-clamp.  A  work -holder  much  used  by 
saddlers  and  harness-makers,  and  by  others  stitch- 
ing stiff  material. 

In  Fig.  5825,  the  pivoted  jaw  is  opened  or  closed  by  pressure 

on  the  respective  ends  of  the  toggle  treadle, 

Fig.  5825.        wliich  is  pivoted  to  one  leg,  and  hinged  to  a 

plate  connecting  it  with  ttie  base-piece.     See 

also  STtTCIUNG-UORSE. 

Stitoh'ing- horse.  A  harness- 
maker's  work-lLolder,  having  jaws  o]i- 
erated  liy  treadle  and  cord,  or  similar 
arrangement.  The  term  horst:  is  de- 
rived from  the  fact  that  the  workman 
usually  sits  a.stricle  of  the  seat. 

In  Fig  582(i.  the  clamp-frame  is  bolted  on 
the  seat.  The  moving  jaw  runs  beneath  the 
seat,  and  is  actuated  by  a  strap 
passing  over  a  sheave  to  a  treadle 
In  Fig.  5827,  instead  of  securing 
the  clamp  rigiilly  to  the  frjinie,  it  is 
made  vertically  adjustable,  to  suit 
the  varying  stature  of  persons 
using  it.  The  pin  secures  it  at  the 
requireil  liight  to  plates  depend- 
ing from  the  seat. 

In  Depp's  stitching-horse,  Octo- 
ber 27, 18(18^  the  weight  of  the  workman  closes  the  jaws,  the 
seat  being  connected  thereto  by  lever  and  cord. 


Fig.  6826. 


Fig.  5827. 


Stirrups  for  Mitt-Saws. 


Sewut^-L'tamp. 


Stiultittg- Horse. 


Stitch'ing-raa-chine'.     The  stitching-nnichinfi  _ 
used  for  sewing  together  the  ends  of  pieces  of  cotton 
cloth,   for   bleaching,   wa.shing,   .singeing,    luinting, 
dyeing,   etc.,   was  invented  by  t'harles   Miu-cy,   in 
England,  in  184<J. 

It  has  two  toothed  wheels  a  6,  gearing  with  each  other  and 
rotated  by  a  handle  on  the  Hy-wheel  r ,  the  teeth  of  the  wlieels 
are  cut  away  at  the  center,  so  as  to  form  a  continuous  groove. 


Slitclting'Mn'/iine. 

to  which  the  point  of  the  needle  d  is  presented  ;  this  has  an  eye 
near  its  point,  and  is  kept  to  its  work  by  a  spring  The  cjoth 
is  crimped  by  passing  through  the  rollers,  and  pushed  forward 
against  the  needle,  which  carries  the  thread  through  the  folds. 
When  the  ends  of  the  two  pieces  have  been  joined  in  this  way, 
the  crimps  are  straight- 
ened out  by  pulling  Fig  5829. 
upon  the  edges.  When 
a  fresh  thread  is  to  be 
inserted,  the  needle  is 
drawn  back  by  the  but- 
ton fi  on  the  end  of  the 
holder.  See  SF.\VI^G- 
MACUINE,  Figs.  4852, 
4863. 


Stitt  king-Clamp. 


Stitch-reg'u- 
la'tor.  (."^nriiK/- 
macliiiic.)  A  device 
to  determine  the 
length  of  ,stiteh  ac- 
cording to  tin-  qual- 
ity or  thickness  of 

goods,   or  lor  other  Siitch-Rtgulaior. 

can.se.       Some    de- 
vices  for   tills   purpose   are   shown  under  Sewinc- 
M/\cillNE.     .See  Fig.  4S67. 

The  Willcox  and  Oibbs  machine  has  a  table  on  its  cloth-plate, 
showing  the  pr(»per  relntinn  of  size  of  thre«d  or  silk,  size  of 
needle,  and  length  of  stitch.  The  oscillating  lever  has  a  seg- 
ment of  a  cylinder,  attached  on  the  periphery  of  which  are  the 
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various  numbers  from  12  to  30,  representing  those  numbers  of 
stiti'lies  to  :iu  iucli.  As  tlie  lever  is  a-ljusteil.  each  of  these 
numbers  ise,\poseJ  at  an  opening  in  tlie  ilutli-plate  seen  within 
the  shield.  The  proper  thread  and  appropriate  needle  beiti}^ 
determined,  the  suitable  stitch  is  indicated  and  the  lever  moved 
until  the  determined  number  is  exposed  at  the  opening  in  the 
plate. 

Stitch-rip'per.  An  instrument  for  opening  a 
seam  by  cutting  the  stitches. 

That  shown  is  Wood^s  stitch-ripper,  which  is  a  flat  tool  with 
a  guide  6,  guard  t,  blade  a,  and  e>e  d.     The  ligure  shows  it  in 

Fig.  .5831). 


Fig.  5831. 


Wood's  Lock-Sliick  Uippn.      ' 

three  positions  m  n  p,&nd  above  i.s  one  of  the  instruments  on  a 
larger  .scale.  The  guide  enters  between  the  lolds,  so  as  to  bring 
the  blade  acro.ss  the  line  of  stitching. 

Stitch-'wheel.    (Sadillcri/.)    A  (iricking-tool  for 

marking  out  tlie  site  for  a  row  of  stitclics,  so  as  to 

render  them  uniform.     Tlie  wheels  are 

made  with  S,  10,  12,  or  14  points  to  the 

inch,  and  each  tits  in  the  same  holder. 

Called  also  pricking-ivJiecl,  the  handle 
or  carrier  being  called  a  prickintj-car- 
riiitie. 

Stock.  The  term  is  applied  to  the 
principal  piece,  main  frame,  or  haiiiUe 
of  an  implement  or  arm.  That  to  which 
others  are  attached,  or  in  which  they 
are  inserted,  a.s,  — 

The  barrel  and  lock  to  the  Uoek  of  a  fire-arm. 

The  trail  to  the  stock  of  .a  gun-carriage. 

The  bit  in  the  stock  of  a  brace  or  a  plane. 

The  shank  in  the  stock  of  an  anchor. 

The  anvil  to  its  stock  or  pill.-ir. 

The  screw-cutting  die  in  its  stock,  or  holder. 
Stitck-Wheel.    The  irons  to  the  stock  of  a  plow. 

The  beater  in  a  fulling.mill 
The  wooden  frame  which  supports  the  wheel  and  post  of  a 
spinning-wheel. 
The  post  of  an  anchor. 

1.  (A'aulicah)  The  cross-bar  at  the  upper  end  of 
the  shank  of  an  anchor,  which  cants  the  anchor  and 
turns  a  tiuke  down. 

2.  {i!hipbii,i/diii.cf.)  The  frame  wliicli  supports  a 
Vessel  and  its  cradle  while  building.     See  Laun'CH. 


I'uUmg-Stuck. 


3.  (Buildm;/.)  Red  and  gray  bricks  used  in  party- 
colored  brickwork. 

4.  {Fulling.)     The  beater  of  a  fulling-mill. 

5.  lifushandri/.)  The  part  of  a  plow  or  other  im- 
plement to  which  the  irmis,  dralt,  and  handles  are 
attached. 

6.  That  part  of  a  fire-arm  to  which  the  barrel  and 
lock  are  attached. 

The  stock  of  the  United  States  service  musket      Fig.  5833. 
is  made  of  well-seasoned  black-walnut.      The  , 

different  parts  are  shown  by  their  respective 
letters  in  the  cut. 

a,  butt;  the  enlarged  rear  portion  having  a 
cheek-piece  and  /tetl-plate. 

b,  comb. 

c,  liandle,  hand,  or  small :  its  length  and 
bend  or  crook  determine  tlie/nW  or  drop. 

d,  head,  having  a  brass  side  and  lock  side, 
c,  shoulder  for  lower  baud.     At  this  point  is 

the  tliunble  for  the  ranirnd. 

f,  shoulder  for  middle  band. 

g,  shoulder  for  upper  band. 
A,  shoulder  and  t«non  for  tip. 
t,  bed  for  lock. 

7.  (Joinenj.)  a.  That  arm  of  a 
bevel  which  is  applied  to  the  base  or 
molding  side  ;  the  iuntjtu:  being  ap- 
plied to  ascertain  the  angle  of  the 
meeting  surface,  or  ailju.stable  to  test 
whether  the  proper  bevel  has  been  at- 
tained. 

The  slock  forms  a  case  for  the  tmigue. 

h.  The  Imec  which  holds  a  bit  for 
boring. 

e.  The  block  which  holds  the  plane- 
bit. 

8.  {Machinery.)     The  handle  which 
contains  the  screw-cutting  die.    See  /,   „ 
Fig.  4739. 

9.  Rags  and  material  for  making 
paper.  Said  also  of  other  material 
used  in  business. 

10.  Lumber  of  regular  market  size, 
as  distinguished  from  dimctision  lum- 
ber, which  is  sawn  to  specific  sizes,  to 
order  ;  and  may  be  beams,  scantling, 
boards,  etc.     See  Stock-gang. 

The  stock-saws  of  lumber  regions  are  f;ans- 
saws,  a  number  of  saw-blades  being  arranged 
parallel  in  a  gate  and  ripping  the  log  into  boards 
of  the  usual  sizes.    See  Sladbing-gang  ;  Stock-     Gun-Stock. 

G.\NG. 

11.  Formerly,  that  part  of  the  tally  which  the 
creditor  took  away  as  the  evidence  of  the  king's 
debt.  (See  AB-\cus  ;  Tally.)  The  part  retained 
in  the  Exchequer  was   called   the   counter-foil,   or 

I  coiinlrr-.ilnck. 

Stock'ade.  1.  {Fortification.)  Stout  timbers 
planted  in  the  ground  so  as  to  touch  each  other,  and 
loopholed  for  musketry. 

In  its  most  effective  form  it  is  8  or  9  feet  high,  has 
a  ditch  in  front,  and  a  bnngncttc  in  the  rear. 

2.  {Civil  Engii>ccriii(i.)  A  row  of  piles,  or  a  series 
of  rows  with  brushwood  in  the  intervals,  driven  into 
a  sea  or  river  shore,  to  prevent  the  erosion  of  the 
bank.s.  See  Gr.oix  ;  Sea-wall  ;  Dike  ;  River- 
wall  ;    EMEANKMr.N'T. 

Stock  and  Die.  The  screw-cutting  die  in  its 
holder.      See  r".  Fig.  4739. 

Stock-board.  1.  {jlfiisic.)  The  board  above 
the  ariaiigemeiit  of  register  slitles  by  which  is  regu- 
lated the  access  of  air  to  the  lespective  systems  of 
pipes  or  i-ceds  which  form  the  ."itops  of  an  organ.  The 
stock-board  is  pierccil  with  holes,  in  which  set  the 
lower  ends  or  feet  of  the  pipes. 

2.  {Brick-viaking.)  The  board  over  which  the 
Ijiick-moUl  slips,  and  which  forms  the  bottom  of  the 
latter  while  the  brick  is  molding. 
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Stock-brush.    For  wlutL-uing  and  distemperiug.  i  closed  by  a  door  which  is  counterweighted  or  raised 
Tlie  tults  are  on  each  side  of  a  long  head.  I  by  a  lever. 

Stock'ing.     1 .  A  knit  covering  for  the  foot 

Fig.  5834. 
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Fig.  5836. 


Stock-car.  A  railway- 
car  fur  canying  cattle,  horses, 
sheep,  hogs,  etc.  Some  have 
but  one  deck,  specially  adapt- 
ed furcattleand  horses;  others 
liave  two  decks,  for  smaller 
stock. 

Fig.  5S34  is  an  example  of  a  con- 
vertible car.  The  deck  cou.si.^ts  of 
two  sections,  iiioged  respectively  to 
the  opposite  sije.s  of  the  car.  When 
raised  into  a  horizontal  position 
they  meet  at  the  center,  and  are 
su.slained  by  a  beam  or  beams  inserted  in 
form  a  platform. 

Fig  bH3b  h:us  an  elevated  reservoir  and  -a  pipe  for  leading  wa- 
ter to  the  troughs  to  which  the  animals  have  access.  Partitions 
la  the  reservoir  prevent  the  surging  of  the  water  when  the  train 

5835. 


Fig.  5837, 


ConverlibU  Stock' Car. 
sockets  beneath,  to 


is  in  motion.  A  feed-board  is  used  in 
connection  with  the  troughs,  which 
latter  are  turned  down  out  of  the  way 
when  not  in  use. 

Other  cars  have  arrangements  for 
converting  the  cattle-car  into  one  for 
ordinary  freight,  the  stalls  folding 
away  against  the  roof  and  .sides,  or  un- 
shipping, to  be  laid  on  the  floor. 

Stock'er's-saw.  A  small 
saw,  spcciliially  ciiiistinicted  for 
the  use  of  the  armorer  or  gun- 
stocker. 

Catite.rar  with  Ftetiing     Stock-feed'er.      A   device 

and  IVatering  Trough,  for  automatically  .siipplving  feed 

to  stock  ill  limited  quantities  at 

certain    times.      An   ingenious  but  not  commonly 

ado|ited  ileviee  attached  to  some  mangers. 

Stock-fowl'er.      A  blunderbuss.     A  short  gun 
■Willi  a  lali^'r  hole. 

Stock-gang.  An  arrangement  of  saws  in  a 
gate,  hy  which  a  log  or  lialk  is  reduced  to  boards  at 
one  passage  along  tlie  ways.  The  term  slock  is  as 
distinguished  from  slabhinii ;  the  latter  reducing  the 
log  to  a  ba//c  anil  to  shib-boards.  (See  Sladbing- 
0.\sr,.)  The  slork-gaivi  makes  sfnck-lumbcr,  or  reo-u- 
lar  market  lumber,  as  distinguished  from  dimension 
lumber,  which  is  sawn  to  a  specific  size,  as  ordered. 
Stock-hole.  {Puddlbuj.)  The  opening  through 
■which  the  crude  metal,  or  stuck,  is  inserted.     It  is 


and  leg. 

2.  (Farriery.)  A  device  for  remedying 
injuries  to  the  tendons,  varicose 
veins,  etc.,  occurring  in  the  lower 
part  of  a  horse's  leg.  It  has  upright 
braces,  to  maintain  a  tension  on  the 
part ;  is  perforated,  to  permit  a  cut- 
tain  degree  of  ventilation  ;  and  is 
seemed  by  laces. 

Stock'ing-frame.  The  English 
term  for  a  stocking-knitting  ma- 
chine. The  term  frame  is  there 
common,  as  spinning-frame,  warp- 
iny-framc,  etc. 

The  stocking-frame  was  invented  by  Wil- 
liam Lee,  of  Cambridge,  England,  1589.  In  this  machine 
the  thread  is  first  pushed  down  between  each  alternate 
needle  of  a  set  by  a  series  of  levers  with  plates,  termed 
jnck-sinkers,  which  are  depressed  successively  by  a  sort 
of  carriage  on  rollers, 
the  slur,  operated  by 
the  s/wr-bar.  Another 
series  of  levers  with 
plates,  Killed  lead- 
mnkfr.s,  is  then  de- 
pressed by  a  sinktr- 
bar,  forming  a  loop  between 
each  pair  of  needles.  The 
loops  are  then  pushed  back 
out  of  the  way  of  the  sink- 
ers and  another  set  formed  Stocking-Frame. 
in  the  same  way,  which  are 

then  pushed  iiito  the  opi'n  elastic  hooks  at  the  ends  of  the 
needles  ;  the  points  of  these  hooks  are  then  depressed  by  a 
prr.^»er-bar,  holding  the  loops  between  them,  and  while  thus 
closed  the  loops  tirst  made  are  drawn  over  them,  A  third  set 
of  loops  is  then  formed  and  the  second  set  drawn  through  them, 
and  so  on,  the  whole  fabric  being  knit  by  forming  suicessive 
series  of  loops  and  interlocking  them  with  other  loops  in  this 
way.  tfee  Knitting-macbi.ve. 
Stock'lng-ma-chiue'.     See  SrocKiNG-Fr.AME ; 

KxriTI.Ni;-M,V(lll.NE. 

Stock-lock.  A  lock  adapted  to  be  placed  on  an 
outer  duor.  It  is  inclosed  in  an  outer  wooden  case, 
and  is  o|ieiied  and  lucked  from  the  outside  by  the 
key,  and  liolteil  only  inside. 

Stock-pump.  All  arrangement  iu  which  the 
weight  of  the  animals  coming  to  diiiik  is  made  to 
operate  the  pump. 

In  the  example,  the  animal  seeking  water  steps  upon  the 
pivoted  platform  at  either  side,  and  by  depressing  the  same 

Fig.  5838. 
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raises  the  punip-roj,  together  with  the  bottom  board  of  the 
bellows.  Water  is  thus  t"uri-ed  into  tlie  tub  from  which  nnimuls 
driul;.  The  (iow  eoutinues  until  the  bellows  is  depleted  or  the 
animal  steps  olf  the  pl.itfnrm  ;  in  the  latter  case,  the  idatform 
being  raised  by  the  weight,  and  the  bottom  board  siulving  so  aa 
to  again  tin  the  bellows. 

Stocks.  1.  (Shipwrighlinrf.)  A  flame  of  blocks 
ami  shon.-.s  on  which  a  vessel  is  built.  It  declines 
ilown  toward  tlie  water.  It  is  usually  a  tiuibei- 
frame,  whicli,  as  the  building  in-oeceds,  assumes  the 
fonii  of  a  cradle.  The  cradle  rests  on  ways,  on 
which  it  eventually  slides  when  the  vessel  is 
luunclied.  The  vessel  is  laterally  suiiported  by 
shores  ;  the  cradle  is  held  by  struts  and  chicles.  In 
launching,  the  shores  are  removed,  so  that  the  ves- 
sel rests  altogether  iu  the  eriidle ;  the  icaijs  are 
greased  or  soaped  ;  the  struts  are  knocketl  away  ; 
the  chocks  knocked  out,  and  the  ship  sliiles  down 
the  wiiijs  into  the  w'ater,  where  the  cradle  becomes 
detached  ami  Hoats  away.     See  L.\u.\cil. 

2.  (Furrier  1/  and  Maneije.)  A  frame  in  which  re- 
fractory animals  are  held  for  shoeing  or  veterinary 
Iiurposes. 

In  tlie  example,  the  straps  are  hitched  to  the  limb 
of  the  animal  and  then  attached  to  the  frame  above. 


Farrier^s  Stocks, 


111  Fig.  58-10,  the  horse  is  strapped  to  a  shutter, 
which  is  then  lowered  to  a  horizontal  po.sition,  the 
feet  being  secured  by  bands.  For  treating  broken 
limbs,  thc^  horse  is  slung  by  a  belly-blauket  and 
straps,  which  pass  over  a  roller. 

Fig.  58». 


Vcterinartj  Stocks. 


Stock-sa'w.  A  saw  specifically  used  in  gangs 
for  .sawing  tlie  staple  market  lumli'er.  Those  used 
in  the  Ott.awa  Mills,  Chaudiere  Falls,  are  No.  11 
gage  (Stub's  wiix'-gage),  and  4.^  feet  long. 


Stock-shave.  A  form  of  shave  used  by  block- 
makers. 

Stock-shears.    A  shears  used  in  shearing  cloth. 

Stock-stone.  A  rubbing-tool  used  by  curriers 
on  the  grain  side  of  leather  to  stretch  and  straighten 
it  before  currying. 

Stock-tack'Ie.  (Xaulical.)  A  tackle  applied 
to  the  stock  of  an  anchor,  when  fished,  to  rouse  it 
perpendicular. 

Stock'trail.  This  term  is  ajiplied  to  gun-car- 
riages which  have  a  slock  between  the  cheeks  sup- 
porting the  gun,  and  the  trnil  at  the  end  of  the 
stock  rests  upon  tl^e  giound  when  the  gun  is  in 
position  for  bring.  ^\  lien  limbered  vp,  a  loop  on 
the  extieniity  of  the  trail  is  passed  over  the  pintle- 
hook  of  the  limber. 

Field  and  siege  gun-carriages  are  made  in  this  way 
which  have  been  in  use  since  about  1830,  having 
snper.sedeil  the  Gribeauval  iiattern  (1765),  in  which 
the  checks  rested  on  the  ground,  ami  served  the  pur- 
poses of  the  stock  in  the  stocktrail  carriage. 

Stock-yard.  Aii  inclosuie  for  cattle  on  the 
way  to  or  at  market. 

The  Union  Stock-yard  at  Chicago  connects  with  ten  different 
railways.  It  lies  half  an  hour  hy  rail  from  the  center  of  the 
citv,  contains  34.5  acres  of  land.  ha.s  a  capacity  for  21.000  head 
of'cattle,  75,001  hogs,  and  22,000  sheep,  with  stalls  for  350 
horses,  —  iu  all,  for  118.300  animals.  When  all  the  ground  ia 
covered  with  pens,  it  will  accouiuiodate  210,000  head  of  cattle. 
The  value  of  the  live-stock  received  and  forwarded  during  the 
year  1874  was  nearly  S  80,000,000.  There  arc  now  100  :icres  of 
pens  for  cattle,  all  floored  with  Ihree-inch  plank,  besides  a  great 
area  in  which  the  cattle  stand  on  the  ground.  There  are  50 
miles  of  underdraiuage,  17  miles  of  streets  and  alleys,  all  paved 
with  wood  ;  5  milesof  water-troughs  ;  15  miles  of  feed-troughs ; 
2,300  gates  ;  1,-^00  open  pens  ;  80O  covered  sheds  for  hogs  and 
sheep  ;  22,000,000  feet  of  lumber  were  used  on  these  structures 
and  500,000  pounds  of  nails  ;  17  miles  of  railroad  track,  with  tiO 
switches  and  frogs,  connect  with  the  stork-yard,  by  a  special 
track,  every  railway  which  runs  into  Chicago.  Tlie  water  ia 
supplied  by  two  artesian  well.s,  one  dug  to  the  depth  of  1,032 
feet,  and  another  to  the  depth  of  1.190  feet.  These  send  water 
into  tanks  45  feet  high,  whence  it  is  distributed  in  all  the  pens 
and  sheds,  there  being  a  h3dnint  iu  each  of  these.  The  water 
can  be  shut  otf  from  any  or  all  the  divisions  at  pleasure,  and,  to 
guard  against  loss  by  fire.  14  fire-plugs  are  distributed  over  the 
grounds,  and  1,000  i'eet  of  three-inch  hose  are  at  hand. 

Stoke-hole.  1.  (Furnace.)  a.  Tlie  place  be- 
neath the  level  of  a  boiler  or  oven  where  the  furnace 
fire  is  fed  and  tendeil. 

b.  The  hole  in  a  furnace   at   which  the   poker, 

,  stirrer,   labble,   paddle,   or   other 

tool    is    introduced    to    stir    the 

charge,  as  in  puddling,  calci7iing, 

or  refining. 

2.  (NaMical.)  A  scuttle  in  a 
steamer's  deck  for  the  admission 
of  fuel. 

Stom'ach-piece.  (.S7;  iphuild- 
vi(j.)  A  cunipass-timber  fayed  to 
the  stem  ami  keel.      An  eiproii. 

Stom'ach-pump.  (.Sun/ieal.) 
A  suction  ami  force  pump  for 
withdrawing  the  contents  of  the 
stomach  in  cases  of  poisoning, 
etc.,  and  also  used  as  an  injector. 
A  flexible  suction-pipe  is  attaclied  to 
the  lower  opening  6,  and  by  working 
the  handle  the  contents  of  the  stomach 
are  withdrawn  and  ejected  through  the 
branch  a.  A  quantity  of  w;irni  water 
should  tie  tirst  pumped  into  the  sfomnch. 
a'  c  (I  e  are  tubes  for  niakii*g  injections; 
yis  a  gag  or  nioutli-liie<e,  pliired  between 
the  teeth ,  through  which  the  flexible  pipe 
is  inserted. 

Fig.  5842  is  an  improved  form,  having 
a  lever  g  which  operates  a  valve  closing 
either  the  induction  or  eduction  passages  as  the  instrument  may 
be  required  for  use  as  a  stomach  pump  or  enema-syringe. 

In  the  former  ca.«e  the  flexible  tubo  h  is  ^(  rcwed  to  the 
lower  eud,  and  in  the  latter  to  the  side  branch  of  the  iostru- 
ment. 
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STONE-BOAT. 


The  mouth-piecu  i  is  held  between  the  jaws  of  the  patient, 
the    tube    being    introduced 
Fig.  5841.  throuijU  its  central  opeuiug. 


Sto-mat'o-scope.  (Surgical.)  a.  An  instru- 
ment to  IvLH'ji  the  iiiiHith  open.      A  mouth-speculum. 

b.   An  in.stmment  invented  by  Professor  Burns,  of 
Breslau,  to  make  critical  examinations  of  the  mouth  > 
and  jaws. 

A  platinum  spiral  wire  (inclosed  in  a  boxwood  cup,  to  pre- 
vent the  transmission  of  heut).  brought  to  a  red  heat  by  the 
passage  of  an  electric  current  from  two  of  Middeldorps's  ele- 
ments, is  placed  in  the  mouth  beliind  the  teeth.  The  light 
reflected  by  a  very  small  mirror  is  sufficiently  intense  to  render 
the  jaw  transparent,  so  jls  to  allow  of  the  vessel  proceeding  to 
the  roots  of  the  teeth,  the  smallest  specks  of  caries, etc.,  becom- 
ing visible.  By  reason  of  the  transparency,  even  the  labial 
coronary  artery  may  in  some  subjects  be  seen  at  the  le-vel  of  the 
commissure,  and  its  course  followed. 

Stone,  Ar-ti-fi'cial.  Many  kinds  of  material 
have  been  used  fur  the  jn'oduolion  of  artiheial  stone. 
That  which  has  been  used  on  the  largest  .scale,  and, 
until  a  comparatively  recent  peiiod,  exclu.sively,  was 
cemented  by  a  calcareous  substance,  as  Roman,  or, 
still  better,  Portlaml  cement,  which  hardens  after 
being  mixed  with  water.  Ordinary  concrete  and 
Beton^  (which  see)  ai-e  of  this  class.  Tcrra-cotta^ 
employed  for  architectural  ornaments,  statuary,  etc., 
is  in  the  nature  of  a  fine  brick. 

Cement  stones  have  been  largely  employed  for  constructions 
in  the  sea,  especially  for  harbor  dam^:,  breakwaters,  and  quay 
walling.  \Ve  may  cite  the  moles  of  Dover  and  Aldernevf  in 
England,  of  Port  Vendre,  Cette,  IjiCiotat,  Marseilles,  and  Cher- 
bourg in  France,  Carthageua  in  Spain,  Pola  in  the  Adriatic,  of 
Algiers  and  Port  Said  in  Africa,  and  Cape  Henlopen  at  the 
mouth  of  the  Delaware.  For  the  breakwater  at  Cherbourg  ar- 
tificial stone  blocks  of  712  cubic  feet  each  were  immersed 

The  fortifications  before  Copenhagen  are  made  of  a  concrete 
of  broken  stone  and  hydraulic  mortar.  The  sluice  of  Francis 
Joseph  on  the  Danube,  in  Hungary,  is  built  entirely  of  con- 
crete. This  work  forms  a  reservoir,  the  bottom  and  "the  sides 
of  which  consist  of  one  piece.  Its  length  is  360  feet,  and  width 
30  feet.  Its  construction,  begun  in  1S54,  was  completed  within 
90  days,  the  work  being  pushed  forward  both  night  and  day. 

M.  Coignet's  bi^ton  agglomeni  was  used  in  the  erection  of  the 
aqueduct  of  La  Vanne,  which  now  carries  pure  water  from  the 
river  of  La  Vanne  in  the  department  of  the  Aube  and  of  the 
Yonne  to  the  city  of  Paris  The  distance  from  Paris  to  La 
Vanne  is  over  l:Jo  miles  The  section  which  traver.=es  the  forest 
of  Fontaini'lileau  cninprisps  three  miles  of  arches,  some  of  them 
as  much  as  oil  feet  in  hight,  and  11  miles  of  tunnels,  nearly  all 
constructed  of  the  material  excavated  on  the  spot.  The  mono- 
lithic test-arch  at  St.  Denis,  Paris,  has  a  span  of  196  feet,  and 
an  einvation  of  19  feet.     See  Fig.  666. 

CoigneCa  beton  is  compounded  of  sand  5,  lime  1,  and  say  2-5 
of  hydraulic  cement,  mixed  with  an  unusually  small  cjuantity 
of  water,  considerable  mechanical  exertion,  followed  Viy  heavy 
ramming  when  the  concrete  is  placed  in  the  mold.  The  reduc- 
tion of  the  volume  by  the  ranuning  is  1.7  to  1,  and  the  weight 
of  a  cubic  foot  becomes  140  pounds.  The  blocks  soon  liardon 
in  the  air,  and  the  resistance  to  compression  is  ,'j,nOO  pounds  >o 
the  Sfiuare  inr-h.  An  ordinary  mortar  of  the  same  material  will 
be  crushed  by  a  pressure  of  500  pounds.     See  IJfeiON. 

Kecent  French  inventions  in  this  line  emhract?:  cmnpncting 
the  particle^  of  which  the  stone  is  formed  together  bv  the  action 
of  a  rammer  upon  successive  layers  while  in  a  plastic  state ; 
forming  monolithic  buildings  of  a  stone  paste,  the  heating  and 


ventilating  tlues  and  also  the  gas  and  water  pipes  l»eing  formed 
within  the  mass  by  the  introduction  of  cores,  which  are  after- 
ward withdrawn  ;  a  niuditication  of  this  fur  wharves,  dams, 
abutment  walls,  etc.,  consists  in  making  the  walls  hollow  or 
honeycombed,  and  filling  in  the  spaces  or  cells  with  earth  or 
other  cheap  material ;  iron  scraps  may  be  incorporated  with 
the  material  to  bind  it  together,  or  a  skeleton  metallic  fx'ame- 
work  may  he  imbedded  in  the  walls  while  being  made. 
Orsi's  artificial  lava  consists  of 

Stone  or  grave! 48 

Pulverized  chalk 32 

Tar 16 

Wax 1 

The  solitl  ingredients  are  added  to  the  melted  tar  and  viax, 
and  the  mixture  poured  into  molds. 
ItUlallic  lava  consists  of 

Ground  flint 2 

Broken  marble 3 

llesin 1 

with  small  quantities  of  wax  and  coloring  matter  to  imitate 
stone.  It  is  used  for  tesselated  pavi^ments,  the  slabs  being 
backed  with  concrete. 

Artificial  stone,  having  silica  as  the  cementing  material,  waa 
first  introduced  by  RanJ^onle 

He  originally  made  this  stone  by  boiling  flints,  under  a  press- 
ure of  about  60  pounds  to  the  inch,  in  a  [-olulion  of  soda,  to 
which  lime  was  added  to  render  it  caustic.  The  soluble  glass 
thus  obtained,  about  the  consistency  of  treacle,  was  mixed  in 
the  proporijon  of  about  1  part  to  10  of  .■-and,  1  powdered  flint,  1 
clay  :  forming  a  paste  which  was  molded  into  blocks,  afterward 
dried  in  a  p(eani-bath,  to  prevent  the  formation  of  a  coating  of 
silicate  on  the  outside,  which  would  prevent  the  escape  of  the 
vapor  from  the  interior,  and  afterward  burned  in  a  kiln. 

As  at  present  made,  the  stone  consists  of  clean  sand  and  sili- 
cate ol  lime.  It  resists  boiling,  roasting,  freezing,  pickling  in 
acids,  fumigating  with  gases,  soaking  and  freezing,  heating  to 
redness,  and  tlien  plunging  into  ice-water. 

Flints  are  digested  by  boiling  in  a  caustic  solution  of  soda 
under  pressure,  giving  a  silicate  of  soda  {see  Solible  Glass). 
This  is  added  at  the  rate  of  one  gallon  to  each  bushel  of  well-dried 
sand,  whose  interstices  a;  e  partially  filled  with  dust  of  carbonate 
of  lime.  After  careful  mixing,  the  plastic  mass  is  ranmied  and 
molded.  The  blotk  is  inmiersed  in  a  solution  of  chloride  of 
calcium  A  reaction  takes  place  ;  the  silicate  of  soda  and  the 
chloride  of  calcium  mutually  decompo.^e  each  other  and  reunite 
as  silicate  of  lime  and  chloride  of  sodium,  the  former  practi- 
cally indestructible  in  air,  the  latter,  common  salt,  perftctly 
deliquescent  and  removable  by  washing,  although  the  stone, 
afhr  the  washing,  is  impermeable  to  water. 

The  tensile  strength  of  this,  by  experiment,  was,  for  a  piece 
2i  bore,  from  870  to  1,£00  pounds.  Crushing  strtngth,  cubes 
of  4  inches  square,  44  to  48  tons.  It  has  been  used  for  grind- 
stiuies  with  excellent  efiect.  The  same  process  forms  the  basis 
of  several  United  States  patents. 

A  "  silicious  varnish  '■  (so  called  by  the  narrator)  was  used  to 
give  sharpness  and  permanency  to  the  trilingual  cruciform  in- 
scriptions on  the  scarp  of  a  limestone  mounlaia  at  Hesitun,  on 
the  Tigris.  It  has  been  partially  detached  by  the  action  of  the 
elements  during  23  centuries,  and  lies  in  scales  at  the  foot 
of  the  precipice.  It  was  cut  by  the  orders  of  Darius  H\taspes, 
about  516  B  c,  to  celebrate  a  victory  over  the  Magians.  We 
are  indebted  to  KawUnson  for  the  deciphering  of  the  inscrip- 
tion. 

In  Sorcl's  process,  natur.al  magnesite  —  carbonate  of  magnesia 
—  is  first  calcined,  which  reduces  it  to  the  oxide  of  nuignesiuni. 
In  this  state  it  is  n.ixed  dry  in  the  proper  proporiion,  by 
weight,  with  the  powdered  marble,  quartz,  sand,  or  whatever 
material  forms  the  basis  of  the  stone.  It  is  then  wetted  wilh 
bittern  water,  which  converts  the  oxide  of  magnesium  into  the 
oxychloride.  The  now  semi-plastic  mixture  is  rammed  into 
molds,  where  it  speedily  hardens,  sufficiently  to  be  taken  out 
and  laid  on  skids.  In  two  hours'  time  the  stone  will  resist  rain, 
and  in  two  weeks  the  stones  may  be  used.     See  also  Scagl  ol\ 

Patent  163,676,  May  25,  1875,  proposes  to  render  artificial 
stone  impervious  to  moisture  and  to  prcvi-nt  efflorescence 
thereon  by  mixing  with  the  ordinary  constituents  in  the  process 
of  manufacture  soluble  earthy  or  metallic  sulphates  in  the  form 
of  a  powder,  and  then  a  solution  of  the  fatty  acids. 

McMurtrie  and  Chambers,  May  2.S,  1875,  treat  the  surface  of 
the  stone  with  a  solution  of  earthy  or 
Fig.  5843.  metallic  sulphates,  and  then  with  a  so- 

lution of  the  fatty  acids. 

Stoue-axe.      An   a.\e  with 
two  suiiR'wliat  olituse  edges,  used 

Fig.  5844. 


Stone- Axe.  Sione-B«at. 

in  si'awliiii;  and  hrwini:^  stone. 

Stone-boat.     A  llat-bottomcd  sled  for  hauling 


STONE-BOW. 
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STONE  BRIDGE. 


Fig.  5815. 


heavy  stones  for  short  distances,  as  in  ck^aring  them 
otf  the  sui'tace  of  tillable  ground. 

Planks  are  sawn  from  a  log  having  a  natural  crook, 
and  are  united  by  cleats  and  bolts.  The  rise  in  front 
enables  the  stone-boat  to  ride  over  small  obstacles. 
See  also  Stonk-vessiol. 

Stone-bow.     A  cross-bow  for  shooting  stones. 
Stoue-break'er.      A   machine    for  crushing  or 
ha:iuni-riiig  stone.  *  See  OuK-cia'sHER ;  Ore-mill. 

Stone-break'er's  Ham'mer.     A  hammer  hav- 
ing a  liL-ud  of  an  olilatcly  yplicroidal   form,  with  the 
handle  in  lim^  of  its  axis. 

Stone  Bridge.  Stone  bridges 
appear  to  havt^  originated  among  the 
Romans,  who  were  the  first  to  employ 
the  arch  on  an  extended  scale.  One 
with  six  arches,  commenced  by  Au- 
gustus and  finished  by  Tiberiu.s,  as 
,  its  inscription  indicates,  still  exists 
at  Rimini.  Others,  some  of  which 
are  yet  in  service,  constructed  by  that 
remarkable  people,  are  found,  touched 
to  a  greater  or  less  degree  by  the  hand  of  time,  in  dif- 
ferent parts  of  the  former  Roman  Empire.  Their 
stability,  no  doubt,  was  in  great  part  due  to  the 
massive  character  of  their  foundations,  as  the  build- 
ers, not  employing  the  cotier-dam,  used  immense 
quantities  of  stone.  (See  Coffek-dam.)  Trajan 
(A.  0.  105)  built  a  magnificent  brid^'e  across  the 
Danube  at  Gladova  ;  it  was  4,770  feet  long,  and 
consisted  of  2*2  wooden  arches,  resting  on  23  stone 
piers.  It  was  di'stroyed  by  Hadrian,  to  prevent  the 
incursions  of  the  Dacians.     See  6,  Fig.  'J24. 

The  first  stone  brijge  ia  England  wa3  Bow  Briilire,  built  in 
1118. 
The  bridges  of  the  Middle  Ages  also  possess  great  durability, 


Slonp' Breaker's 
Hatnnia 


as  those  remaining  attest.  Their  piers  were  founded  on  piles, 
the  sp:ic»'s  between  which  were  tilled  in  Mith  stone,  necessitat- 
ing, after  u  time,  the  driving  of  otiier  piles  outside  tlicse,  until 
the  substructure  frequently,  as  in  tlie  case  of  Old  London 
Bridge,  seriously  obstructed  the  water-way  and  impeded  navi- 
gation. 

This  was  built  by  Peter  of  Coleehurch,  117G  -  1200,  with  houses 
on  each  side,  connected  by  arches  of  timber,  wliich  crossed  the 
roadway.  This  was  burned  in  July,  1212,  and  3,000  persons 
perished.  It  was  restored  in  131-H) ;  again  partially  burned  in 
1471,  1632,  and  172.5.  The  houses  were  pulled  down  in  1756, 
and  finally  the  bridge  itself,  to  make  way  for  New  London 
Bridge,  coustructed  by  the  Bennies,  opened  in  1831.  On  this 
occasion  the  original  piles,  mostly  of  elm,  were  found  to  be  but 
partially  decayed,  some  portions  being  even  used  for  making 
articles  of  utility  or  curiosity.  The  new  bridge  cost  £  506,000. 
The  daily  tnivel  in  1859  was  about  20,408  vehicles,  carrying 
60,83tj  persons,  and  107,074  foot-pRsscng('rs.  This  is  the  spot 
from  which  Macaulay's  "  New-Zealander "  is  supposed  to  view 
the  ruins  of  the  old  city  once  known  as  London. 

At  a  later,  though  conipanitively  recent  period,  the  plan  of 
sinking  caissons  (a  kind  of  wooden  case  filled  with  stune)  to 
form  pier  foundations,  was  introduced.  The  cofferdam  suc- 
ceeded these,  to  be  itself  succeeded  by  the  pneumatic  cai.-son,  a 
vast  improvement  on  the  unwieldy  structure  formerly  used. 
See  Caisson. 

In  the  construction  of  a  stone  bridge,  when  the  coffer-dam  or 
the  pneumatic  caisson  is  used,  the  river-bed  is  excavated  until 
firm,  hard  bottom  is  reached,  the  abutments  and  piei-s  of  ma- 
sonry are  built  up  to  the  springing  points  of  the  arches,  which 
are  then  turned  upon  the  wooden  centerings,  which  at  once 
serve  as  a  former  for  the  arch  and  a  support  for  its  weight  un- 
til the  keystone  course  is  laid.  They  thus  perform  a  function 
of  great  importance,  and  great  care  and  skill  are  required  in 
their  construction.  Wlien  the  masonry  is  complete,  the  center- 
ings are  removed,  and  the  amount  of  subsidence,  when  this  is 
done,  affords  a  test  of  the  skill  of  the  architect  and  the  faithful- 
ness of  the  workmanship  If  the  piers  have  been  solidly  built 
on  a  firm  foundation,  and  the  arch-work  accurately  and  strongly 
laid,  there  should  be  little  or  no  subsidence,  the  bridge  of 
Neuilly,  by  Perronet,  settled  two  feet ;  Waterloo  Bridge  but  five 
inches.  The  spandrels  are  afterward  built  up,  the  spaces  be- 
tween the  arches  filled  in,  the  roadway  and  parapet  completed. 
See  Arch  ;  Centering  ;  Bridge. 

The  following  table  embodies  some  facts  in  relation  to  a  num- 
ber of  the  most  remarkable  stone  bridges  in  the  world. 


Name. 


River. 


Washington  Aqueduct. 

Chester 

Vielle  Brionde 

Ulm 

Castle  Vecchio , 

Lavour 

London 

Olaix 

Alma 

Pont  y  Prydd 

Neuilly 

Mantes 

Waterloo 

Blackfriars  (Oldj 

Rialto 

Jena 

Pontfi  Molo 


Cabin  John  Creek . 

Dee 

Allier 

Danube 

Adige 

Agoiit 

Thames 

Drac 

Seine 

Taaf 

Seine 

Seine 

Thames 

Thames , 

Canal , 

Seine 

Tiber , 


Place. 


S  j- 

•^  ft 


Maryland.. .. 

Chester 

Brionde 

Ulm 

Verona 

Lavour 

London 

Grenoble  . . . . 

Paris 

Glamorgan  . . 
Near  Paris.. . 

Mantes 

London 

London 

Venice 

Paris 

Rome 


Widest  Arch. 


Span. 

Ft.  In. 
220  0 
200  0 
383  3 
181  2 
159  10 
159  10 
152  0 
150  2 
141  0 
140  0 
127  10 
127  10 
120  0 
100  0 
9fi  10 
91    6 


Rise. 

FtTln. 

90  0 
42  0 
70  3 
22  3 
55  3 
64  8 
29  6 
62  3 
28  0 
35    0 

31  10 
38    3 

32  0 
41  6 
20  7 
10  9 
38  10 


Curve. 


Segment .  I 
Segment  ,1 
Segment  . 
Segment  . 
Ellipse  - . . 
Ellipse  . . . 
Ellipse  . . . 
Segment  . 
Ellipse... 
Segment . 
Ellipse  . . . 
Ellipse  .. 
Ellipse... 
Ellipse  ... 
Segment  . 
Segment  . 
Semicircle 


Meigs , 

Harrison 

Grennier 

Wiebeking 

Unknown 

Sager , . . 

Rennie 

Unknown   

De  la  Gourniere  .. 

Edwards 

Peroniiet 

Peronnet 

Rennie 

Mylne 

Antonin  del  Ponte 

Lantande. 

Unknown 


IRBl 

1820 
1454 

1806 
1354 
1775 
1832 
1611 
1857 
1755 
1774 
1765 
1816 
1771 
It  91 
1815 
100b  c 


Fig.  5846. 


Diagram  of  European 


Forms  and  Proportions  of  Arckti. 


1.  Vielle  Brionde,  over  the  AlHer. 

2.  Holy  Trinity,  over  the  Arno. 

3.  Pont-y-Pr.vdd.  over  the  Taaf. 

4.  Mantes,  over  the  Seine. 
B    Blackfriars,  over  the  Thames. 

6.  St  Mascence,  over  the  Oise. 

7.  Waterloo,  over  the  Thames. 

8.  Gloucester,  over  the  Severn. 

9.  London,  over  the  Thames, 
ester,  over  the  Dee. 
eat   Western   Railway,    over 
the  Thauies  at  Maidenhead. 

A  remarkable  bridge  (3) 
was  built  in  1751  across  the 
Taaf,    in    Glamorganshire, 
Wales,    by    William     Ed- 
wards, a   country  mason. 
He  had  proviouslv  erect- 
ed   two    bridges  on  the 
same  spot :  the  first  was 
carried  away  by  a  sudden 
and  extraordinary  flood ; 
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the  second  by  the  crowding  up  of  the  crown  of  the  arch  by  over- 
loadiiit^  it*  iiuuiiches  befory  tlie  parapL-t  was  flnished.  Peroniiet 
could  liiivu  t^iu^ht  liiui  better,  but  Kdwurds  was  a  skillful  and 
perseverin*;  nmii,  and  ultimately  succeeded. 

The  present  bridj^e  ha.'*  a.  spau  of  140  feet,  rise  of  35  feet,  and 
is  a  setjuient  of  a  circle  175  teet  in  dixniefer.  To  avoid  the  sub- 
sidence of  the  haunches,  Edwards  made  cylindrical  openings 
through  them,  3  in  each  haunch,  the  lower  openiiif;  being  9 
feet  hi  diameter,  the  next  U,  and  the  upper  one  3  feet.  The 
bridge  is  widest  at  its  abutments  by  the  amount  of  1  foot  9 
iu<-hes.     The  width  of  the  bridge  at  the  crown  is  11  feet. 

The  longest  bridRe  in  England  is  that  built  by  Bernard  Abbot 
of  liurton,  over  t!ie  Trent  at  liurton,iu  the  twelfth  century.  It 
in  all  of  squared  freestone,  is  strong  and  lofty,  is  1,545  feet  in 
lengt'ti,  and  consists  of  34  arches 

Hloat'of  the  339  bridges  of  Venice  are  of  stone. 

The  "  Union  Arch  "  of  the  Washington  Aqueduct  over  Cabin 
John  Creek  has  220  feet  sp:ui,  is  45U  feet  long,  2U  feet  4  inches 
wide  ;  the  elevation  of  the  roadway  above  the  bed  of  the  stream 
U  lUO  feet.     Cost  to  May,  1872,  ^237,000. 

Stone-cem'ent.  A  hard  tioinposition  of  the  na- 
ture o{'  iiioftar,  which  will  liardeii  ami  form  a  watur- 
ti;j;lit  joint. 

A  mineral  compound  for  uniting  stone  and  resisting  water  is 
made  by  mixing  I'J  lbs.  of  sulphur  with  42  lbs.  of  powdered 
glass  or  stone  ware  Over  a  gentle 
heat  the  sulphur  melts,  and  the  whole 
is  stirred  till  a  homogeneous  ma>s  is 
obtained,  when  it  may  be  run  into 
niold^.  It  melts  at  24S'  Fah.,  and 
becomes  hard  as  stoue,  aud  will  resist 
boiling  at  23J°  Fah.  It  may  be  re- 
formed indefinitely  by  renielting.  See 
Hydraulic  Cement,  pige  1144;  Moa- 
T  VR,  b,  pages  1477,  1478 ;  and  other 
com  positions  under  vjirious  sub-heids : 
A'tifjusler,  Granite,  Hijtlrattlic,  Marble, 
Masiic,  Mortar,  ^Utie,  Stone,  article 
Cemsnt,  pages  507,  508.  See  aU-o 
ARriFiciAL  SroNfi,  where  a  number  of 
compositions  are  cited  which  form  good 
uiortars  and  <-enients. 


Fig.  5849. 


Fig  5847, 


Stoue-chau'nel-ing  Ma- 
chine'. A  iriacliine  for  cutting 
gains  or  grooves  in  stone,  usual- 
ly in  the  (juarry,  hut  also  appli- 
cable to  (Uviiling  large  hlocks. 

The  gang  of  chi.sels  is  ojier- 
ate<l  by  .steam,  ami  moves  aiilo- 
niatically  on  a  track  over  the 
rock  to  be  chanueleii. 

Fig.  5847  shows  the  g.ang  of  chisels, 
and  also,  ou  an  enlarged  scale,  one  of 
the  points. 

Fig.  5848  shows  the  machine  with 
its  gang  of  chisels  in  place.  A  gmg 
of  cutters  is  applied  on  e.ich  side  of  the 
frame  of  the  machine,  outside  the 
track  on  which  it  moves,  in  such  a  manner  that  thecuttersmay 
be  inclined  at  any  angle.  There  are  devices  fbr  feeding  the 
machine  up  toits  workat  any  desired  degree 
of  speed,  for  stopping  and  starting  the  ma- 
chine, for  moving  the  macliine  without 
Operating  thecuctcrs, and  also  for  elevating 
and  suppjrting  the  gangs  of  cutters  when 
detiched  from  their  working-beams.  See 
also  Fig.  3054. 

Stoue-crush'er. 

grimliiig  stone  or  ore. 
cKUbUEii ;  Oke-mill. 


Ganii:  nf  Stnne-Chan- 
7teling  CAiseis. 


Slone-Ckaiin-linn  Machnie. 


Hitchcock's  quartz-crusher  (Fig.  .5849)  is  on  the  principle  of 
the  Chilian  mill,  but  has  three  wheeU  instead  of  two,  traveling 
around  in  an  annular  trough.  At  the  top  of  the  frame  is  a 
hopper  for  reteiving  rock  or  other  heavy  material,   to  give  i 


Hitchcock's  Quartz- Crusher. 

increased  weight  to  the  machine-  The  rotiitive  power  is  applied 
outj^ide  of  the  machiue  instead  of  at  its  center,  a-s  has  always 
been  the  case  in  mills  of  this  class,  adding  greatly  to  the  crush- 
ing force,  which  may  be  developed  by  the  application  of  an 
equal  |)ower. 

Stone-cut'ter.  A  machine  for  working  a  face 
on  a  stone  or  ashlar  ;  in  other  words,  a  mailiine  for 
shaping  stone.  It  (Jitters  from  the  sto)ie-drcsser, 
wliieli  may  be  said  to  begin  its  duty  after  the  sur- 
face is  fairly  flattened,  or  brought  approximately  to 
sliajje.  The  duty  of  the  sfonc-pollshcr  then  com- 
mences, being  to  jiolish  the  fair  surface  left  by  the 
stonc-drcsscr  or  griiider.  The  operations  are  suc- 
cessive, and  some  machines  may  be  adapted  to  sev- 
eral, according  to  the  character  of  the  tool  employed, 
or  the  relative  coarseness  or  fineness  of  the  abradant. 
In  ])oint  of  mechanical  construction,  the  di.stiuction 
cannot  always  be  maintained  between  the  stone 
DuF.ssEU.s,  Gkinhkiis,  Tlaners,  aud  PobisHKns 
(which  see).     See  also  figurcii  on  pages  1391,  13y2. 

Vig  58-50  is  a  machine  for  cutting  the  molding  edge  of  man- 
tels, tablets,  etc.  The  cutter  D  has  the  converse  td"  the  molding 
required,  and  revolves  with  its 
vertical  shaft  £  operating  upon 
the  edge  of  the  slab  C,  which 
moves  with  its  sliding  bed  B. 

Fig,  5851  is  for  circular  and 
other  curved  work.  The  aiijust- 
able  spindle,  carrying  tlie  cut- 
ting-tool, is  arranged  so  as  to 
operate  on  any  part  of  the  top  or 
sides  of  the  scone.  A-jminter  is 
attached  to  the  slide  which  car- 
ries the  spindle,  and  a  grooved 
pattern  to  the  rotiting  portion  of 
the  table,  by  which  the  move- 
ment of  the  tool  is  directed,  ijee 
also  Fig.  3055. 

The  earliest  buildings  of  stone 
to  which  we  can  assign  a  date 
are  the  pyramids  of  Uhizeh. 

Few  of  the  memorials  of  by- 
gone ages  have  excited  more  sur- 
prise or  given  rise  to  more  debate  than  the  obelisks,  monoliths, 
and  colossi  of  ancient  Egypt.  How  were  they  carved  out  of 
the  mountain  ;  how  transported  ;  and  how  erected  !  Our  pred- 
ecessors ofl8  centuries  since,  an  interval  which  spans  half  the 
time  separating  us  from  Osertasen  and  Joseph,  were  as  much  at 
fault  as  we;  and  Herodotus,  who  flourished  23  centuries  ago, 
says  that  the  art  was  ap|>arent]y  understood  in  Kgypt  10,000 
years  ago  as  well  as  at  the  time  he  wrote. 

The  early  indications  of  the  use  of  iron  are  glanced  nt  under 
that  caption  in  this  work  (see  Iron)  ;  and  a  cluster  of  authori- 
ties, Egyptian,  Syrian,  and  Greek,  cite  periods  between  13j0 
and  lam  B.  c. ;  but  hr)w  was  the  colossus  of  Osymandyas  cut  ? 
(2100  B.  c.  Lenglet,  L'sher  )  Iron  and  steel  were  known,  but 
the  inference  and  the  balance  of  authorities  are  in  fivor  of  the 
more  general  u*e  of  a  liard  and  tou^h  alloy  of  copper  and  tin  ; 
bronze  tools  of  this  kind  are  found  among  the  clippings  and 
rubbish  of  the  quarries,  and  are  shown  to  have  been  used  by 
the  masons  of  that  day. 

^\'ilkinson  is  of  opinion  that  the  action  of  cutting  and  grind- 
ing the  faces  and  making  the  ornaments  in  relief  or  intaglio 
was  with  emery ;  for  which  purpose  a  softer  metal  than  steel 
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would  answer  better,  as  the  emery  would  imbed  itself  iu  the 
tool  and  become  more  efficient.  lie, 
however,  says  that  the  tool  he  found 
in  the  rubbish  of  the  quarry  was 
sharpened  like  a  cold  chisL-l,  and  the 
head  battered  by  hammering.  It  is  9i 
iuches  long  ;  1  inch  in  diameter  at  the 
summit ;  the  edge  '  j,,  of  an  inch  wide  ; 
the  weight  IJ  pounds ;  the  material 
bronze. 

Fig.  5851. 


zi^n^ 


Fig.  5S53. 


Stone-Cutting  Machine. 

The  obelisks  transported  from  the  quarries  of  Syene.  at  the 
first  cataracts,  to  Tliebes  and  Ileliopolis,  vary  from  70  to  93 
feet  in  lemith.  Wilkinson  calculates  the  larjrest  monolithic 
obelisk  in  Kgypt.  that  at  Karnak,  at  297  tons  This  was  brought 
13S  miles,  from  its  quaiTy  to  its  site,  and  tho^e  at  Ileliopulis 
were  tnnsported  over  800  miles.  The  statues  of  .\munoph  III 
are  47  feet  in  hight,  and  each  made  of  a  single  stone,  transported 
from  it.s  native  quarry.  Thatofltemeses  IT.,  when  entire,  weighed 
over  887  tons,  and  was  brought  from  E'Sooan  to  Thebes,  13S 
miles  The  pedestal  of  Peter  the  Great's  statue  in  St  Peters- 
burg is  estimated  to  weigh  1,200  tons.  Ilerodotus  describes  a 
block  of  stone  brought  from  Elephantine  to  Sats  by  Amasis. 
The  exterior  dimensions,  ob  stated  bv  him,  and,  converted  into 
our  terms,  are  3U  feet  X  22  feet  x  12  feet.  Its  interior  meas- 
ured 28i  X  18  X  7i  feet  Herodotus  gives  the  dimensions  of 
another  which  would  fig- 
ure out  5,0<)0  tons  ;  every-  Fig.  5852. 
body  feels  bound  to  no. 
tice  it.  but  the  remarks 
are  always  given 
with  a  reserve, 
and  often   with 


The    annexed 
representation 
from    paintings 
at  Thebes  illus- 
trate the  opera- 
tions of  leveling, 
squaring,   and  chiseling 
stone    Tlie  straight-edge 
seems  to  be  a  taut  cord ; 
the  chi'aels  and  mallets 
much  like  our  own.     In 
a  tomb  at  Thebes  work- 
men     are      represented 
mounted  on   scafl'olding 
and  working  at  a  sitting 
Colossus  of  granite    The 
men   are    polishing    the 
figure. 

In  the  large  platform 
of  the  temple  of  Baalbec, 
the  first  tier  of  stone-*  ia 
32V  feet  thick,  and  the 
same  in  width,  the 
length  being  much  great- 
er. In  the  next  tier  are 
three  stones,  respective- 
ly 64  fept,   63  feet  8   inch&s 


Egyptian  Sculptors. 

at  the  quarr>%  about  a  mile  distint ;  it  is  14  by  17  feet,  and  69 
feet  long.  These  stones  are  fitted  so  that  a  knife-blade  cannot 
be  thrust  between.  Dts.  Kobinson  and  Thompson  carefully 
measured  these  monsters.     See  page  1404. 

Stone-dress 'ing  Ma-chine'.  A  machine  for 
redui'ing  to  sliajte  or  uoikiii<^  the  surfnce  of  the  stone 
ready  for  the  tinal  operations  of  giiiidijig  and  polish- 
lug. 

In  Fig.  5854,  the  cutters  are  attached  to  a  rotating-wheel, 
and  act  upon  the  face  of  the  stone,  which  rests  upon  a  travers- 
ing-table,  and  is  fed  along  to  the  cutters  by  gearing  from  the 
main  driving  shaft. 

In  another  machine,  a  frame  travels  over  the  stone,  being 
carried  on  wheels  with  rubbtT  tires,  and  maybe  moved  by  a 
hand-crank,  which  is  connect«^d  to  either  the  moving  or  dre';s- 
ing  devices  The  cutters  areclampid  at  the  lower  end  of  a  rod, 
which  has  adjustable  springs  to  limit  its  action,  and  is  raised  by 
radial  revolving  arms,  which  engage  a  lever  that  comes  in  con- 
tact with  its  tappet. 

A  machine  for  working  moldings,  figures,  or  ornamental  de- 
vices upon  stone  is  shnwn  in  Fig  5855.  A  circular  tool  carry- 
ing a  number  of  diamond  points  is  employed  This  is  journaled 
vertically  in  a  pivoted  frame,  admitting  a  movement  of  transla- 
tion in  any  desired  direction,  and  ha.-*  rapid  rotation  by  pulleys 
and  belting.  The  work,  with  the  model  or  pattern,  is  clamped 
upon  a  table  beneath,  which  may  be  raised  or  lowered,  and 
held  at  any  hight,  and  the  tool  is,  by  means  of  handles,  elevated 
or  depressed,  as  required,  to  suit  the  inequalities  of  the  work, 
while  a  jet  of  water  is  conveyed  to  the  point  where  it  is  acting. 

Fig.  5856  is  a  machine  for  facing  grindstones.  The  carriage 
slides  on  horizontal  w.ays,  carrying  a  bar  of  iron  at  right  angles 
to  its  path  of  movement,  the  alternating  movements  and  feed- 
ing being  effected  by  bevel  gears  and  a  screw.  The  turning  of 
the  crank  causes  the  tool  to  traverse  from  right  to  left  across 


Fig.  5854. 


Stone- Catting  Machine. 
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I  the  periphery  of  the  stone,  and  vice  versa.     The  carriage  is  ad- 
and  63    feet   long;    the    hight    vanceii  by  a  "sliding  tubular  shaft, 
about  13  feet,  and  the  width  no  less.    One  of  the  same  class  lies  j      In  Fig.  5857,  the  cutter-wheel  is  placed  ia  a  case  which  only 
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allows  a  sej^ment  to  protrude,  and  excludes  grit.  The  traverse 
sliding  suriiw'es  mill  tlie  loiij^  jouriial-beiirinj^s are  also  eiicu.sed. 
The  rests  of  the  jouruul  are  adjiistiible  toward  and  Iruiii  the 
stone,  while  the  travt-rs)-  is  ftllTird  by  raek  and  pinion. 

In  Fif;.  5858,  the  beil  ('  is  Mipported  upon  friction  rollers, 
and  has  a  rot.iry  reiipr(ic;itiii;,'  motion  beneath  the  stones 
above,  which  ai-e  secured  in  a  frame  which  has  a  lou;;itudiual 
reciprocation. 


Fig.  5S58. 


A  maoliiiie   for 


Stone-drilFing  Ma-chiiie. 

drilliii^:;  hnlcs  in  stuiK-. 

Fij?.  5859  .«howa  a  hand-machine  with  one  drill.  The  frame 
has  adjustment  on  tlie  erank-shaft  a-s  a  center,  and  i*;  held  in 
position  by  the  side  plates,  which  have  trunnion  bi*ariugs  for 
the  shaft  and  curved  slots  as  guide-»ay8  fur  the  feet  of  the 
frame.  The  drill-rod  is  raised  by  anti-friction  rollers  upon 
Btuds  projectini;  from  the  Hy-wheels;  and  is  adjustable  by  a 
screw-sleeve,  which  is  turned  upou  it  by  a  hand-wheel.  The 
anti-frictioQ  rollers  act  upon  the  conuuetiug-bars,  each   of 


Fig.  5855. 


^lone-Fdciitg  JMachine. 

columns  of  the  State  Capitol  at  Columbus,  Ohio,  the  immense 
pillars  in  their  polid  state  being  considered  too  heiivy  for  the 
fiiiiiid;itions.  By  the  use  of  this  annular  drill  strnta  can  bo 
priHtntted  800 'to  1,000  feet  throufih  .«olid  rock,  verticiilly  or 
iKiri/.i.ntally,  and  perfect  samples  of  ore  or  niiuerul  takeu  out 
the  entire  depth. 

Fig.  5859, 


Gear  Stone- Dressing  Machine. 

which  is  pivoted  at  one  end  to  the  sleeve,  and  at  the  other  end 
has  a  cross-pin  sliding  in  the  horizontal  slot  of  a  fixed  frame. 

The  application  of  steam  to  stone-drilling  has  worked  a  revo- 
lution in  these  machines,  as  in  other  departments  of  work 

The  drill  is  now  usually  placed  on  the  end  of  the  piston-rod, 
■which  is  recii>ropafed  by  steam  or  compressed  air,  as  in  Fig. 
58ti0  See  Rock-drill,  pages  1956-1958.  See  also  Diamond- 
LBILL,  page  09". 

Fig  58til  is  a  gang  drill.     The  drills  are  raised  suc- 
cessively by  the  cauis  which  are  set  spirally  on  the  rotary- 


Fig.  6857 


Grin/Isrone- Dresser. 


Stone-Drilling  Machine. 

Stone  Fou-gasse'.    (Mih'timj  Engineering.)    A 
mini'  coverall  with  stniu's. 

Stone-gath'er-er.     A   machiiu'  for  picking  up 
loo.se  -surlhcfi  stones  in  fiflils. 

Fig  5862  has  a  rectangular  frame  mounted  on  rollers  near 

the  front  end  of  the  fr.nnie      At  about  the  center  of  the  frame  is 

a  cross-bar,  hnving  journals  which  have  their  bearings  in  the 

shaft.    On  a  lower  bar  are  a  series  of  water-cans,  whose  eontents    side  pieces  of  the  frame.    Curved  teeth  are  secured  to  this  cro-cp- 

triclcle  through  a  spout  to  the  drill-bars,     When  not  in  use  or    bar,  and  run  upon  the  ground  for  the  purpose  of  gathering  the 

moving,  a  supporting  plate  is  slipped  W-neath  each  drill-bar.  stones.     When  the  teeth  are  loaded,  they  nre  thrown  back  by 

The  American    Diamond    Rock-Boring  Company,  of   Provi-    means  of  a  lever,  and  the  stones  deposited  upou  a  platform  m 

dence,  lately  finished  the  job  of  taking  a  24-iDch  core  out  of  the     the  rear. 
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fig.  5863  has  a  reTolviDg  toothed  cylinder  and  an  endless 
aprou.eomiected  withastone- 


receiviuj;  box  suspended  from 
a  mounted  frame  and  pro- 
vided Mith  a  hiuyed  tail- 
board aud  hinged  bottom, 
with  fd?t«iiing  op- 
erated Irom  the 
driver's  seat. 


Fig.  5860. 


Stoue-grind'ing 
Ma-chine'.  Uiiu  m 
■whicli  the  action  is  due 
to  an  abiiulant  or  mutual 
attrition,  usually  with 
sand  or  other  grit  be- 
,*-=//«--    M  [M^tTiraw  tween  the  two  suri'aees. 

/'^^  j/.Li:=llnm    T^Nv.       Only        distinguishable 
from  the  stone-polishing 
'  machine  by  the  greater 
fineness  of  the  abradant 
used  in  the  latter,   and 
the  smoother  (juality  of  the  resulting  surface. 

Fig.  5S*>1  is  a  hand-machine  which  ba?  a  horizontal  disk, 
whicn,  with  it'*  holder  and  standard,  is  pushed  about  over  the 
surface  of  the  stone.  The  hollow  standard  has  a  chamber  iu  which 


fig.  5863. 


Sleam  Stone-Drill. 


S(on€  Gan^-Dritl. 

is  a  beveled  pinion.  In  the  standard  is  a  shafl  having  a  universal 
joiut  at  its  lower  end  for  connecting  with  a  rubbing  disk  or  a 
circular  saw.  The  machine  is  pushed  over  the  face  of  the  stone 
as  the  work  progresses,  the  operator  turning  the  crank  with 
one  hand. 

In  Fi^   58fi5  an  eccentric  motion  is  obtained  by  placing  the 
grinder  .11  and  carriage  A  on  different  centei-s,  gearing  moving 


Stone-  Gatherer. 


the-carriage  along  longitudinally,  so  as  to  expose  dilTerent  por- 
tions of  the  length  of  the  stone  to  the  action  of  the  rubber  M. 

In  Fig.  5866,  the  upper  and  lower  stones  are  made  to  dress 
each  other  by  a  system  of  gearing  by  which  the  upper  stones  re- 
ceive a  rotary  and  the  lower  one  a  longitudinal  movement. 

The  details  of  the  invention  have  reference  to  the  arr:inge- 


Stone- Gatherer. 

plane  "surface ;  the  method  of  supplying  sand  and  water ;  "% 
peculiarly  shaped  scroll-grinder;  u  self-adjusting  frame,  and 
manner  of  raising  and  lowering  the  same  at  will  ;  and  an  ar- 
rangement for  relieving  the  grinders  of  all  weight  iu  excess  of 
that  required  for  grind- 


ing purposes 

In  TuUoch's  machine 
(Fig.  5867),  the  slab  of 
stone  is  placed  horizon- 
tally upon  a  moving 
bed,  and  ground  with 
sand  and  water  by  the 
action  of  a  large  flat 
plate  of  iron  resting  on 
the  surface  of  the  slab. 

The  bed  is  recipro- 
cated longitudinally  by 
a  rack  and  pinion  be- 
neath. The  grinding 
plate  is  suspended  from 
four  chains  at  the  end 
of  a  lever,  by  which  it 
may  be  lifted  from  the 
work,  and  receives  a 
movement  of  rotation 
from  two  crank  arms  at 


Fig.  586i. 


Stone- Scouring  Machine. 


the  lower  extremities  of  two  shafts  rotated  in  opposite  directions 
by  spur  gears  at  their  upper  ends  engaging  with  an  intermediate 
wheel.  This,  combined  with  the  reciprocating  motion  of  the 
bed,  causes  different  parts  of  the  two  surfaces  to  be  brought  in 


Fig.  5865. 


Stont'  Grinding  Machine. 


ment  for  adjusting  the  stones  to  be  dressed  so  as  to  hold  them     contact  at  every  instant,  and  ensures  the  equal  grinding  of  the 
steadily  in  the  proper  relative  position  to  ensure  a  perfectly  i  stone.     See  also  Fig.  3056. 
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Fig.  5866. 


Machine/or  Grinding  Stone. 


Stone-ham'mer.  A  cliipping  hammer  used  by 
sloiie-masons  in  rough -ilressiiig  stone.  See  Stone- 
ax  i:. 

Tlie  aciscuNs  or  stone-liammer  of  the  Romans  had 
a  rounding'  licad,  like  an  adze  {ascia) ;  a  sfjuare  face 
and  pointed  prm. 

Stone  Har-mon'i-con.  A  musical  instrument 
consisting;  uf  a  miiiilx'r  ot"  bars  or  slabs  of  stone,  sup- 
ported on  strips,  bundles  ot"  straw,  or  what  not,  and 
played  like  the  dulcimer.  See  page  760  ;  see  also 
LaI'IDEdx,  pages  12.'>3,  1254. 

Among  the  ancient  musical  instruments  of  the  Chinese  is  the 
pifn  km:;,  wliirh  is  an  assortment  of  sixteen  stones  arranged  un 
Btring^  in  two  series  of  eight  each,  one  above  the  other,  anil 
each  giving  out,  when  struck  successively,  a  system  of  sounds 
employed  hy  the  ancient  Chinese  in  their  music.  The  size  and 
sh-.ipi!  of  these  stones  have  beeu  very  carefully  determined  by 

Fig  588". 


or  another  stone,  gave  out  sounds  of  very  different  pitch,  and 
with  eiglit  of  which  it  would  be  possible  to  attain  a  very  dis- 
tinct octave.     See  also  Xylophone  ;  Sticcato. 

Stone'head.  {Minimj.)  TIil-  roek  immediately 
Iil^Kpw  tin-  iilliivial  deposit. 

Stoue-mill.  A  machine  for  breaking  or  rrusli- 
iiig  stone.     Set!  SrnNE-t'ursHEr. ;  Oue-chusheu. 

A  maidane  lor  lacing  stone.  See  Stune-cutteh; 
Sthnk-cimndki;  ;  t*ti-. 

Stoue-mold'iug  Ma-chine'.  A  machine  em- 
ployed fur  working  moldings  in  stone.  Us  general 
constrnction  is  that  of  one  form  of  stone-saw,  except 
that  the  frame  carrying  the  revidving  grinders  may 
lie  adjusted  by  a  screw  beneath,  to  adjust  it  to  tlie 
thickness  of  the  slab  being  worked. 

The  grinders  n  h  r  (Fig  5868)  are  turned  from  solid  cylinders 
of  cjist-iron  to  the  desin-d  shapes.     Each  lias  a  central   hole  fit- 
ted to  the  axis  of  the  driviug-puUey,  and  is  secured  thereto  by- 
Fig.  5868. 


Stone- Molding  Marhine. 

a  key  or  a  side-screw.  The  grimier  is  made  to  revolve,  so  as  to 
cut  upward  toward  the  surfaic,  and  is  kept  constantly  siipphed 
with  moist  Biuid.  Moldings  oa  the  edgt-s  of  narrow  slijis  are 
sometimes  wrought  in  pairs,  the  two  pieces  being  cement<Hl  to- 
gether at  their  sides,  as  shown  at  r  bee  Stone-cutter  ;  Stone- 
PLAM.vG  MAOiiiNE,    See  also  Fig.  3U55. 

Stone  Pipe.  Stone  pipes  have  been  made  by 
annular  drills,  being  made  in  concentric  nests.  The 
water-pi]ics  of  the  Flavian  amphitheater  were  hewn 
from  stone  blocks. 

What  are  now  usually  known  as  stone  )iipes  are 
made  of  concrete  or  some  other  form  of  aitihcial 
stone. 

Stone-pipe  Ma-chine'. 

Fig.  5861)  illustrates  a  stone-pipe  machine.  It  has  a  rotary- 
mixer  A  and  tampiug-machiue  £! employed  in  making  artifitial 


Tulloch's  Stone- Grinding  Machine. 


them  after  a  minute  analysis  of  the  sovinds  peculiar  to  each 
one.  In  order  to  render  the  sound  graver,  the  thickness  of  the 
stone  is  diminished  to  the  right  amount,  and  to  render  it  nmre 
acuti',  something  is  cut  o(T  from  the  length.  The  stones  thus 
arranged  reniiiid  one  ii".  elTect  of  a  series  of  steel  bars,  as  exhib- 
ited in  acoustic  apparatus  to  illustrate  the  fact  that  vibrations 
above  a  certain  pitch  are  inaudible  to  the  human  car.  Frequent 
endeavors  liave  been  made  to  decide  what  kind  of  stones  are  em- 
ployed in  the  labrication  of  the  pien  king,  since  they  were  eus- 
tomarilv  piid  a-*  tribute-monov  more  than  two  thousand  years 
before  Christ  by  cert;iin  provinces  of  China.  Certain  authors 
have  thought  "that  they  recognized  in  them  a  kind  of  black 
marble,  jind  the  editor  of  the  works  of  Father  Aniioti*  asserts 
that  the  king  or  musical  stone  constructed  in  France  with  the 
black  m!iri>le  of  Fbitiders  was  quite  as  sonorous  as  those  of 
China,  Latvly  a  di>!Covery  was  made  at  Kendal,  in  Kngland,  of 
some  musical  stones,  which,  when  struck  with  a  piece  of  iron 


Mixing  and  Tamping  Machines. 

stone  pipe.  The  cement  and  sand  are  incorporated  together  iu 
the  former  and  transferred  tea  two-part  circuhir  mold,  having 
a  core ,  at  the  lower  part  of  the  latter.  As  each  layer  of  the  mix- 
ture is  placed  in  the  latter,  it  is  compacted  by  blows  from  a 
rammer  carried  by  an  arm  on  a  vertical  rod,  which  has  a  rotary 
motion  and  is  gradually  lifted  as  the  formation  of  the  pipe  pro- 
gresses. 

Stone-plan'ing  Ma-chine'.  A  machine  in 
which  the  suiiacc  of  a  stone  slab  or  block  is  cut  or 
dressed  by  tools  which  act  upon  it  while  the  stone 
passes  beneath  it  on  a  reciprocating  bed. 

Fig.  5870  has  a  series  of  cutters  arranged  upon  a  hollow  re- 
volving cylinder,  which  latter  i's  provided  with  small  perfora- 
tions, opening  near  each  cutter,  and  also  with  a  stuffing  box 
and  pipe,  through  which  hot  or  cold  water,  or  steam,  may  be 
conducted  to  (he  stone,  which  traverses  on  a  table  beneatli,  in 
the  manner  of  u  pUining-uiiiehine 

Iu  Fig.  5871,  the  cutting  or  dressing  wheel  has  slits  across  its 
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Stone-Planing  Machine. 


ppriphery  to  hold  sand,  which  nets  as  a  cutter  upon  the  stones 
dogi^d  to  the  bed  which  traverses  beneath. 

Stone-pol'ish-iug  Ma-chiue'.  A  machine  for 
giving  tlie  tinal  Uix'ssing  and  glcss  to  thu  siuface  of 
stone.     It  diliers 


flowers  composed  of  lampis,  lazuli,  jasper,  heliotrope,  chalced- 
ony, cnrnelian,  etc.,  so  that  to  make  one  of  the  hundivds  of 
these  bouiiuets  a  hundrel  stones  art  required.  The  Florence 
mc^aic  work  does  not  surpass  it. 

The  father  of  the  builder  of  the  Taj,  Jehanghir.  was  the  first 
ruler  in  ladia  who  received  an  ambassador  from  England,  Sir 
Thomas  Roe,  in  the  reign  of  James  I.  Jehanghir  married  a 
famous  beauty,  Niher-ul-Ni'^sa,  the  widow  of  Sher  Afgan,  who 
four  years  previously,  had  been  assassinated  by  this  same  Jehan- 
ghir' Her  name  was  clianged  first  into  Noor  Mahal,  "the  light 
of  the  harem,'"  —  celebrated  by  Moore  in  his  "  l.a,lia  Rookh," 
—  and  afterward  to  Noor  Jehan,  ''the  light  of  the  world  "" 
Jehanghir,  it  may  be  mentioned,  had  im jmU fl  e\ght  hundred  of 
the  race  of  Timour,  who  were  in  his  way  to  the  throne. 

Shah  Jehan  succeeded  hint,  having  murdered  his  own  brother 
in  order  to  do  so.  He  married  Arzumund  Banco,  the  niece  of 
the  "  light  of  the  harem."  the  daughter  of  her  brother.  She 
was  a  good  wife,  and  brought  to  her  huj^band  si-veral  children, 
among  whom  was  Aurungzebe,  who  was  the  la^t  ruler  of  the 
united  empire  of  the  great  Akbar,  his  grandfiither.  After  20 
years  of  married  life,  and  burying  his  wife  in  the  Taj,  Shah. 


from  the  grinder 
in  that  the  abra- 
dant is  of  a  finer 
grain,  and  the  re- 
sult consei[uent- 
ly  smoother. 

This  machine  con- 
sists of  a  tJible,  upon 
which  the  slab  is 
laid ;  a  swing-frame 
a,  consisting  of  two 
rods  rocking  on  ccn- 


Fig.  5871. 


Stone- Cutting  Mac'nne.  \ 

ters  above,  and  operated  by  a  rod  connecte-l  to  a  crank  on  the 
fly-wheel  b.  At  the  lower  end  of  the  swing  frame  is  a  horizontal 
bar  extending  the  width  of  the  table,  and  having  attached  a 

number  of  rod's  c. 
Fig.  5S72,  carrying  flat  rub- 

bers of  wood  cov- 
ered with  fc^lt. 
The  attJichments 
of  the  connecting- 
rols  to  the  crank 
and  recking- frame 
are  adjustable,  to 
vary  the  length  of 
stroke.  See  also 
pase  1393 

Perhaps  the 
most  perfectly 
polished  piece 
ofarchitecture 
in  the  world  is 
the  Taj,  on  the 
we^t  bank  of 
the  Jumna,  nbout  3  miles  from  .\ffra.  The  building'*  of  the  Taj 
are  erecteil  on  a  platform  about  20  feet  high,  and  occupy  a  space 
of  about  3i0  feet  squ:ire  They  con.Mst  of  the  tomb  it.'^elf.  which 
ji  .in  octagon,  surmounted  hv  an  egg-shaped  dome  of  about  "0 
feet  in  circumference,  and  of  four  minarets,  about  loO  feet  high, 
which  shoot  up  like  columns  of  light  into  the  blue  sky.  One 
peculiar  fe:xture  is  its  perfect  purity,  for  all  portions  of  the  Taj 
—  the  platform,  the  minarets,  the  building  proper  —  are  of  pure 
white  marble.  The  only  exception  is  the  beautiful  ornamented 
work,  of  an  exquisit*'  flower  pattern,  which  wreathes  the  doors 
and  wanders  toward  the  dome,  —  one  huge  mosaic  of  inlaid 
stones  of  different  colors. 

The  screen  of  the  tombs  is  divided  into  several  compartments 
and  pinels  :  it  sweeps  around  marble  cenotaphs  thnt  lie  within 
it,  and  repre.«ent  the  real  tombs  seen  in  the  vault  beneath.  It 
\<  of  purest  marble,  so  pierced  and  carved  as  to  look  like  a  high 
fence  of  exquisite  lace-work,  but  is  reiUy  far  more  refined  anil 
beautiful ;  for  everywhere  along  those  panels  are  wreaths  of 


Stone- Quarrying  Maclune. 

Jehan  became  a  miserable  debauchee,    lie  was  buried  beside 
Arzumund  IJanoo,  beneath  the  marble  dome. 

The  cost  of  the  Taj  was  upward  of  three  millions  of  pounds 
sterling  Thousands  of  workmen  were  engaged  upon  it  for 
years. 

Stone,  Pres-er-va'tion  of.  A  process  or  corn- 
position  for  facing  stone  or  inipreirnating  it,  to  pre- 
vent its  destruction  hy  atmospheric  influences. 

Szerelmcy's  plan  is  to  saturate  with  a  silicate  and  apply  as- 
phaltum  varnish  It  has  been  adopted  on  the  new  Parliament 
Uouses  of  London. 

Fig.  5874. 


S'one-Poli shins  Machine. 


Ransome's  is  to  saturate  with  silicate  of  soda  and  then  with 
chloride  of  calcium.  The  chemical  reaction  produces  insoluble 
silicate  of  lime,  and  chloride  of  sodium  which  washes  out. 
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nibble's  pliia  is  to  pnint  with  a  compound  of  ground   lime, 
turpuutiiic,  Hax-ifed  oil,  silicate  of  lead,  aud  burnt  i-oppcras. 

D.ivii.'S  propi>:iua  sulphur  and  Haxseed  oil* 

UirlTaiid  SuUivan:  treatment  witU  alumina,  carboaate  of 
zim\  and  .silicate  ofpotasli. 

il  irdwicke  :  potash,  alum,  fish-oil,  aud  flaxseed  oil, 

Quirm  :   oil. 

lJcrti;i,v.s  •  Huo-silicic  acid,  washed  with  alkaline  solution. 

Rutit  and  Modsop :  solution  of  caustic  barytes,  washed  with 
fluii->ilicic  acid. 

Gro-s  :  a  paint  of  was  10,  oil  31.),  litharge  1,  heated  to  212=  fah. 

Spiller;  superphosphate  of  lime,  followed   by  ammonia  (for 
maj;iie.-*i.m  limestone) 

Urookes:  fuller's  earth  in  a  dilute  solution  of  hydrofluoric 
acid. 

Fi--.  5875. 


of  Caria,  described  by  Vitrnvius  This  was  erected  350  b  c. 
Accordinj;  to  one  authority,  Cnu-wus  was  the  tii>t  Itciman  who 
embflli.-ihed  his  house  with  marble,  about  ifU  u  c,  but  it  .'^oou 
afterward  became  common,  and  several  of  the  p.ilaccs  uf  the 
Caesars  wore  made  of  it.  Cornelius  Ncpos  states  that  Maniurra 
(ar,  a  little  later  date)  was  tile  first  to  use  marble  in  this  way. 
Artemisia  of  Caria  antedates  both  of  them  several  hundred 
i»ears. 

In  the  time  of  Henry  I.  the  choir  of  Canterbury  Cathedral 
was  paved  with  marble  In  the  sixteenth  century  marble  be- 
came common  in  English  architecture 

Pliny  gives  an  account  of  cutting  marble  with  the  saw,  and 
stales  the  different  kinds  of  sand  used;  "for  it  is  the  sand," 


SCone-Saw. 

Stone-quar'ry-ing  Ma-chine'.  A  machine  for 
chaiiiii'iiiig  fitiiiie  in  tin-  i|U;iiiy,  iiiakiui^  vertiriil  mits 
ami  ^nouVL'S,  which  will  ouiihlc  it  to  be  split  oif  iu 
layiM-.s. 

Fig.  5873  has  a  reciprocating  saw,  armed  with  diamond  points, 
so  formed  as  to  cut  from  the  terminal  holes  formed  by  the 
drills,  both  saw  and  drills  operating  simultaneously.  See 
Stone-cha.nnelinq  Machine. 

Stone-sa"w.  Si*sorthiis  was  called  Asclepias  by  | 
tlu'  Ki;yi'ti;uiJ^,  on  account  of  his  medicinal  skill.  ] 
The  Oreeks  derived  the  name  and  attrilmtes  of  their  i 
^.sculapiuy  from  him.  According  to  JIanetho,  Se-  | 
sortliu-s  introduced  the  art  of  building  with  hewn  ! 
stone.  Heavy  masonry,  previous  to  his  tini'*,  is  ])re-  i 
suined  to  have  been  (.'yclopean  ;  that  is,  the  heavy 
blocks  were  fitted  together  by  adapting  to  each  other  ' 
iu  the  wall  such  faces  as  they  already  possessed. 

After  Sesorthus,  if  indeed  we  make  this  e.vception 
the  Phoenicians  are  entitled  to  the  credit  of  the  use 
of  the   stone-saw,  for   these  skillful  navigators  and' 
mechanics  erected  the  temple  of  Solomon  of  stone 
.sawed  within  and  without.    This  was  iu  advance  of 
the  instances  which  we  find  described  by  classic 
autliors. 

Pliny  informs  us  that  he  knew  of  no  building  faced  with 
marble  of  greater  antiquity  than  the  palace  of  Mausolus.  king 

Fig.  5876. 


Stone-Saws  {Plan). 


says  ho,  "  that  does  the  work,  ami  not  the  saw."  The  blocks 
were  cut  from  the  marble  iiuarric'*  of  P;iros  by  means  of  saws. 
Such  is  indicated  by  the  sharpness  of  the  edges. 

The  fir.'5t  account  of  staining  marble  to  imitate  the  varie- 
gated varieties  is  by  Kircher.  The  ancients  admired  the  white, 
and  regarded  the  veins  as  a  detriment. 

Oliver  Kvans  of  Philadelphia,  in  1803,  hnd  a  double-acting 
high-pn-ssure  .«team-engine  at  work  grinding  plaster  and  sawing 
stone  lie  drove  with  it  "  twelve  saws  in  heavy  frames,  sawing 
at  the  rate  ot  one  hundred  feet  of  marble  in  twelve  houi-s." 

The  common  stone-saw  (Fig-  5875)  has  a  blade  a  of  soft  iron, 
1  „  to  1  ,;  of  an  inch  thick,  having  a  hole  at  each  end  for  the  re- 
ception of  pins,  which  fit  into  notches  at  the  ends  of  the  heads 


Fig.  5S78. 
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Stone-Satvs  {Elei-atton 

b  b  :  these  are  kept  asunder  by  the  pole  c.  which  rests  at  each 
end  against  a  loose  block  of  wood  termed  the  bolstt-r.  The  blade 
is  strained  by  a  chain  d,  which  is  in  two  parts  con- 
nected by  a  rod  having  a  right  and  a  left  hand  screw- 
Fig  5879. 


Tullock's  Stone-Saw. 


Stone  Circular- Saio. 

thread  cut  upon  it.  which  enter  the  hollow  screws  tn  the  nuts 
f  e.     The  screw  has  holes,  into  which  a  lever  may  be  inserted 
in  order  to  tighten  the  clniin. 
Tulloch's  stone-saw  (English)  has  a  framework  of  iron :  the 
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uprights  a  a  have  grooves  in  which  the  frumcs  6  b  slide  ;  these 
carry  rollers  at  their  lower  cuds,  upon  wiiicii  tlie  tr.ime  c  cou- 
taiiiiug  the  saws  rest-*      The  saws  ure  held  between  clamps, 
hiivitig  hooks,  by  which 
they  are  attached  to  the 
frauie      b  ;       they      are 
stnined  by  wedge^,  and 
kept  equijistantly  apirt 
by    iroa    blocks    of    the 
exact   thickness   of    tlie 
slabs  to  be  sawn.    The 
saw-frame    is    traver-eJ 
byajoUited  connecting- 
rod,  attached  by  an  ad- 
justable loop  to  a  long 
vibrating  pendulum 
kept   in   motion    by 
a  pair  of  connecting- 
rods,  one  above  the 
other,  leading  from 
two  cranks  driven 
by  the  engine 

The  frames  b  b  are 
suspended  by  chains,  and  are  counterpoised,  they  and  the  saw- 
frames  having  sufficient  preponderance  to  descend  as  the  cut- 


passing  under  and  over 
pulleys.  The  saw-spin- 
dle is  rotated  by  baud 


^^c; 


ting  proceeds.  The  trough  ^/contains  water,  which  flows  through 
a  number  of  apertures  into  the  sand-box  e,  where  it  is  con- 


!iiid  pulley  in  sucli  a 
direction  that  the  sa«s 
may  have  an  upwai'd 
cut,  acting  against  the 
end  of  the  stone  a-*  it  is 
pressed  against  them 
by  the  forward  move- 
ment of  the  carriage. 

For  circular  work, 
such  as  the  tops  of  cir- 
cular tables,  disks  for 
bosses  or  ornaments, 
lamp-bases,  etc.,  a  cyl- 
indrical saw  is  cm- 
ployed,  similar  in  prin- 
ciple to  the  crown-saw. 
For  small  work,  hollow 
cylinders  of  .^^heet-iron 
a  are  employed.  For 
large  circles,  segmented 
cutters, adjustably  fixed 
upon  the  arms  of  a 
cross  piece,  are  used. 
In  either  case,  the  ver-  Gilmore^s  Millstone  Saw-Drill. 
tical  spindle  c  is  ro- 
tated by  a  belt  and  pulley,  the  weight  of  tbc  spindle  and  pul- 


Marb!t--Saic. 

ducted  through  curved  channel.'?  conveying  the  sand  to 
openings,  whence  it  may  drop  into  the  kerfs  made  by  the 
saws. 

In  Figs  5S77,  5878,  the  saws  are  arranged  in 
gangs,  being  adjustable  as  to  distance  according 
to  the  thickness  of  slabs  required.  Each  saw  is 
strained  between  stirrups  at  the  respective  ends, 
attuched  to  the  frame,  which  is  suspended  by 
rod'*  in  such  a  manner  as  to  admit  of  a  free 
horizontal  reciprocation.  The  saw-frame  is  at- 
tached to  a  cast-iron  box,  which  is  movable 
upon  a  vertical  post,  from  whence  it  receives  ita 
reciprocating  motion.  Two  sets  of  saws  are 
shown  in  the  illustration,  moved  hy  means  of  a 
crank  through  the  intervention  of  a  swinging 
fran>c  To  the  same  frame  are  attached  two 
pnlisliing  blocks,  which  reciprocate*  upon  the 
tables,  to  wliich  is  imparted  a  motion  in  a  direc- 
tion at  right  angles  to  the  former  This  prevents 
the  iCf>rA>^r  from  weiring  the  marble  into  grooves. 
The  saws  are  guided  between  vertical  posts,  and 
receive  sand  and  water  from  a  reservoir  and 
apron  above 

Fig  5S71t  -shows  a  gang  of  circular  stone-saws 
mounted  on  a  bench  having  rails,  upon  which 
a  carriage  is  traversed  by  a  iroight   and  cord 
151 
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the  furrows  in  buhr-stones,  dressing  building-stones,  fluting 
columns,  jind  making  moldings.  The  view  shows  side  uud  end 
I'lrviitions. 

Diamond  drills  are  described  in  Ilerniann's  French  patent, 
March  31.  18o5.    See  Diamond-drill. 

Fit;  5HS3  sliows  a  stone-^awinj;  machine  having  n  circular 
blade  in  u  frame,  which  may  he  raised  or  lowered,  to  brinp  the 
saw  to  cut  at  the  required  depth.  The  stone  is  dojjged  u)ion  a 
reciprocating  bed  beneath,  in  themanner  of  a  planing  machine. 
The  various  adjustments  will  be  easily  understood  from  the 
'  figure 

Fig  5SS4  shows  a  number  of  ways  of  fastening  the  black 
diamonds  to  the  steel  blade. 

rt  shows  Drake's  patent,  April  11, 18^5. 
i      b  b'  are  Young's  patent,  June  8, 18H9. 

c  c\  Young's  patent,  October  12,  1861). 

(J  (/'  fl'.  Young's  patent,  February  1,  1S70. 

e.  Young's  patent,  September  'J.~\  1870.  Thi.s  has  a  recipro- 
cating motion. 

f.  Young's  patent,  October  18.  1870.     This  also  reciprocates. 
V,  Gear's  patent,  April  16,1872.     This  is  a  gig-saw,  having 

vertical  reciprocation. 

/(  h' ,  Emerson's  saw,  April  25, 1871. 

/  /',  Emerson's,  June  4,  1K72. 

jyj  \  Smith's,  May  27, 1H73. 

/c,  Husbands's,  January  20,  1874. 

I  /',  Emerson's,  for  circular  and  .straight  saw.<i  respectively. 

J7i,  Husbands's,  January  20, 1874. 

«,  Branch's,  March  3, 1874. 

a.  Emerson's,  May  26,  1874. 

/',  Husbands's,  June  2,  1874. 

q,  Emer.-ion's 

/■,  ilu.sbands's,  June  23, 1874. 

.-i,  Emerson's 

t,  Dickinson's,  August  11, 1874. 

It  will  be  perceived  that  some  of  these  imbed  the  diamond  in 
the  saw  by  sockets,  rings,  or  solder;  others  grasp  it  by  fingers 
which  are  clamped  in  sockets;  others  grasp  it  by  wedges  in  the 
slot,  or  by  clamps  which  are  themselves  jammed  by  wedges, 
etc. 

Stone-sep'a-ra'tor.  A  niudiine  for  soparating 
.stuiu's  IVoni  L'lay  or  sand  ;  for  concrete  or  briek- 
inaking. 

Fig.  5885  shows  a  dry-clay  pulverizer  and  stone-separator,  in 
which  the  ground  clay  from  the  mill  at  the  right  is  carried  into 

Fig  5835. 


MoUrs  of  Fa.itfTtin^  Diamonds  in  or  to  Stone-Saws. 

ley  being  relied  on  to  keep  the  saw  to  its  work,  and  a  cord  and 
lever  are  employed  to  lift  it  when  required. 

The  machine,  Fig.  5881,  is  designed  for  sawing  taper  slabs  by 
means  of  two  sets  of  saws  operated  from  a  single  crank. 

The  .saws  a  a  a  a'  are  secured  to  the  fender- 
bars  b  b  b"  b',  and  those  of  the  one  set  are  ad- 
justed at  any  angle  with  those  of  the  other  by 
the  lateral   movement  of  the   fender-bars   cor- 
responding to  the  relative  inclinations   of  the 
guides  c  c  c'c',  which  mny   be  secured  in    the 
required  position  hy  bolts  near  their  ends  passing 
through  slots  in  the  rails  ft  <l .     The  two  set*  of  ^ 
fender-bars  are  connected  by  links  e  ee'  e',  so  that   -z^  ■ 
the  adjustment  of  one  determines  that  of  the    "^ 
other,  and  at  the  same  time  motion  is  imparted 
to  both  by  the  connection  of  the  crank  with  a 
post  f  attached  to  the  first  set  offender-bars. 

Stone-sawing  machines  of  the  highe-^t  rlass  are  made  hy  fur- 
nishing the  blade  with  ('arbompoints  (which  seel.  These  saws 
are  usually  circular,  but  some  are  miide  reciprocating. 

J.'imes  t.  Gilmore  of  Painesville,  Ohio,  No  38,670.  May  20, 
18fi3,  has  a  circular  revolving  plate  or  di«k.  armed  with 
diamonds  or  other  hard  cutting-points,  and  u.^ed  for  dressing 
millstones  A  portion  of  the  machine  is  shown  in  Fig  5SS2.  It 
is  described  as  adapted  to  leveling  the  suriuce  of,  and  cutting 


Ciay-Puherizer  and  Stone- Separator. 


a  revolving  screen,  in  which  is  a  shaft  with  stirrers  rotating  at 
a  different  speed.  While  material  of  a  given  fineness  passes 
through  the  holes  in  the  .screen,  the  stones  are  discharged  at  an 
end  spout. 

rig.  5886. 


Stone-Sorting  Machine. 


Stone-sort'ing  Ma-chine'.  A  machine  having 
an  inclined  iron  cylinder  }icrforat(*d  to  allow  stones  of 
given  sizes  to  escape.  The  machine  has  three  .sec- 
tions of  varying  fineness  of  niesli,  tlie  crn.slu-d  stone 
lit'ing  fed  in  at  the  fnic  end,  in  the  manner  of  a  Ilov.r- 
bolt,   and  sorts  into  three  sizes  the  pieces  not  too 
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lax<*e  to  fall  through.  These  larger  pieces  pass  all  the  I 
way  thi'ough,  and  are  discharged  at  the  end  of  the  i 
cylinder. 

Stone-ves'sel.  The  breakwater  of  Cherbourg,  | 
France,  was  commenced  in  1786,  and  was  never  com-  ] 
pleted  according  to  the  original  design  by  De  Ces-  j 
sart,  but  during  the  nine  following  years,  100,000.000  ' 
cubic  feet  of  stone  had  been  di_'[iositeil  in  and  around 
the  18  timber  cones  which  formed  the  nuclei  for  the 
stone  piles.  | 

De  Cessart's  machine  for  throwing  large  stonea  into  the  sea 
consisted  of  a  pon- 
toon carryinj^an  in-  Fig, 
dined  plane   made                            ^ 
at  an  angle  of  22'^. 
The  deck  liad  a  level 
platform   G   feet  in 
width,  to  carry  tlie 
etone.     In  the  floor 
of  the  platform  were 
3  rollers,  6   inches 
in    diameter,    and 
hooped   with  iron. 


De  Cessart^s  Utone-Boat. 

A  gib,  mnvini;  on  a  pivot  and  fnrnished  with  hoisting-tackle, 
was  enipioyed  to  hoi:*t  the  stones  from  the  lighter  which  carried 
them  to  tlie  spot.  Two  wheuls  and  axles  worked  the  rope.  Tlie 
wheels  were  12  feet  in  diameter,  the  axles  1. 

Iron  grapplers  and  chains  first  lifted  the  stone  from  the 
lighter,  and  when  the  necessary  bight  w:is  obtained,  the  gib 
was  swung  back  into  the  posilion  shown  in  dotted  lines.  By 
ioosening  the  tackle  a  little,  the  stone  was  deposited  on  the 
platform  rollers,  along  wliich  it  traveled  until  it  reai;hed  the 
discharging  chute,  which  precipitated  it  into  the  sea. 

In  transporting  and  depositing  the  stones  used  in  making 
the  Plymouth  Breakwater,  vessels  were  employed  having  a  pair 


Fig.  5883. 


Plymouth  ^'Stone-Buat. 


of  longitudinal  tracks  on  each  side  of  the  ship,  on  each  deck. 
On  these  tracks  were  trucks  which  hfld  the  stone,  which  were 
dumped  at  the  stern,  to  wliich  the  trucks  were  cnn'Uicted,  one 
at  a  time,  and  tilted  by  tackle.  At  the  stern  of  the  boat  was  an 
inclined  plane,  by  which  the  loaded  trucks  re.ached  the  lower 
de<.-k,  and  another  inclinel  plane  led  from  the  upper  deck  to 
the  opening  in  the  stern,  which  wasexpo-i^ed  when  the  shutters 
were  lowered  These  shutters  were  supported  by  chains,  and 
formed  chutes. 

Stone'ware.  A  grade  of  ceramic  ware  of  great 
hardness  and  value. 

The  stoneware  of  London  is  made  of  pipe-clay  from  Borset- 
shire  and  Devonshire,  calcined  and  ground  flint  from  Stiifford- 
shire,  and  san'l  from  Woolwich  and  Charlton  The  dry  clay  is 
pulverized  and  .'^ifted.  The  ingredients  are  compounded  In  dif- 
ferent proportions,  according  to  the  fineness  of  the  ware,  its 
size,  and  purpose.  The  round  articles  are  turned  on  a  wheel, 
dried,  and  shaved  in  a  l:ithe.  Articles  of  other  sh-ipes  are 
molded  The  articles  are  then  stacked  in  the  kiln,  with  pieces 
of  well  sandi'd  clav  placed  between  them,  to  prevent  their  ad- 
hering. A  slow  fire  dissipates  the  moisture,  and  the  heat  is 
then  raised  uuril  the  fl^inie  and  ware  have  the  same  color 

The  glaze  i^  then  added  by  pourin;;  20  or  30  ladlefuls  of  com- 
mon salt  into  the  top  of  the  kiln.  This  is  volatilized  by  heat, 
becomes  att;iched  to  the  surface  of  the  wire,  and  is  decom- 
posed, the  muriatic  ;u:id  tlyingoff  and  leaving  the  soda  behind 


it  to  form  a  fine  thin  glaze  on  the  ware,  which  resists  ordinary 
acids. 

The  labors  of  Wedgwood  date  from  abont  1762, 
and  the  art  attained  g'reat  excellence  under  his  fos- 
tering care,  ingenuity,  and  taste.  We  tiuote  from 
Aiken  :  — 

"  With  a  liberal  ambition  far  above  the  mere  love  of  gain,  hia 
ruling  object  was  to  carry  the  art  that  he  practiced  to  the  ut- 
most perfection  of  which  it  was  capable.  For  this  he  spared 
neither  time,  nor  labor,  nor  expense  ;  and  his  splendid  success, 
inciting  others  to  follow  in  the  same  track,  has  secured  to  his 
country  a  most  important  branch  of  internal  and  foreign  com- 
merce, and  has  placed  his  name  forever  among  the  worthies  of 
the  British  nation 

"  He  perceived  that  the  defects  of  the  delft-ware,  at  that  time 
the  only  species  of  pottery  employed  for  common  domestic  pur- 
poses, were  the  softness  and  looseness  of  texture  of  its  body, 
which  obliged   the  potter  to  make  it  thick  and  clumsy  and 
heavy,  in  order  to  ensure  to  it  a  moderate  durability  ;  and  that 
its  porousness,  as  well  as  its  dirty  gray  color,  required  a  thick 
coating  of  white  enamel,  which  added  still  farther  to  its  bulk 
and  weight,  and  which,  containing  a  large  proportion  both  of 
lejid  and  arsenic,  wa.s  hardly  sjife  for  culinary  use.     He  began, 
therefore,  by  inventing  a  body  for  earthenware,  which  at  the 
Bame  time  should  be  white  and  capable  of  enduring  a  very  high 
degree  of  heat  without  fusion,  well  knowing  that  the  hardness 
of  the  ware  depended  upon  the  high  firing  to  which  it 
had  been  subjected.     For  this  purpose,  rejecting  the 
conunon  clays  of  bis  neighborhood,  he  sent  as  far  as 
Dorsetshire  and  Devonshire  for  the  whiter  and  purer 
pipe  clays   of  those   counties.      For   the  silicious   in- 
gredient of  his  composition,  he  made  choice  of  chalk- 
tiints  calcined  and  ground  to  powder. 

"  It  might  be  supposed  that  white  sand  would  have 
answered  his  purpose  equally  well  and  have  been 
cheaper ;  but  being  determined  to  give  the  body  of  his 
ware  as  great  a  degree  of  compactness  as  possible,  it 
was  necessary  that  the  materials  should  be  reduced  to 
the  state  almost  of  an  impalpable  powder ;  and  calcined 
flints  are  much  more  easily  brought  to  this  state  by 
grindint;  than  sand  would  be.  The  perfect  and  equable  niix- 
tur^  of  these  two  ingredients  being  a  point  of  great  importance, 
he  did  not  choose  to  trust  merely  to  the  ordinary  mode  of  tread- 
ing them  together  when  moist,  but  having  ground  them  be- 
tween stones  separately  with  water  to  the  consistence  of  cream, 
he  mixed  them  together  in  this  state  by  measure,  and  then 
evaporating  the  superfluous  water  by  boiling  in  large  cisterns, 
he  obfaineU  a  composition  of  the  most  perfect  uniformity  in 
everv  part.  By  the  combination  of  these  and  other  ingredients 
in  different  proportions,  and  exposed  to  difierent  degrees  of 
heat,  he  obtained  all  the  variety  of  texture  required,  from  the 
bibulous  ware  employed  for  glazed  articles,  such  as  common 

plates  and  dishes,  to 
the  compact  ware 
not  requiring  glaz- 
ing, of  which  he  made 
mortars  and  other 
similar  articles. 

"  The   almost   in- 
fusible nature  of  the 
body    allowed    him 
also     to    employ    a 
thinner  and  less  fusi- 
ble glaze,  that  is,  one 
in  which   no   more 
lead  entered  than  in 
conunon  fiint-glass, 
and  therefore  incapable  of  being  affected  by  any  articles  of  food 
contained  or  prepared  in  such  ves.^els.      With  these  materials, 
cither  in  their  natural  white  or  variously 
colored,  —  black  by  manganese,  blue  by 
cobalt,  brown  and  buff  by  iron,  — he  pro- 
duced imitations  of  the  Etruscan  vases  and 
of  various  other  works  of  ancient  art,  such 
as  the  world  had  never  before  seen,  such 
j  as  no  subsequent  artist  had  ever  uttempt- 
!  ed  to  rival. 

I      "  In  table  ware,  for  many  years  he  led 
'  the  way  almost  without  a  rival ;   but  the 
immense  demands  occasioned  by  the  suc- 
cessive improvements  of  this  article.which 
first  put  down  the  u.<*  of  delft,  and  then 
of  pewter,    gave  ample    room   to  men  of 
[  capital  and  skill  to  enter  tlie  field  of  profit 
\  and  competition.     Much  cond  has  hence 
resulted :     many    subordinate    improve- 
ments have  been  effected  and  are  almost 
daily  making:  but  it  is  to  be  regretted  1 
that  many  of  the  most  modern  ones  have 
I  reference  rather  to  cheapening  the  price 
j  th m  improving  the  quality  of  the  ware  or 
even  keeping  it  up  to  the  original  stand* 
ard  " 

Stone'ware  Fil'ter.    A  sim-    stoneioare  Fitter. 


Fig,  r,S89. 
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pie  filter  consists  mainly  of  two  stoneware  vessels, 
the  one  being  pluoed  on  the  other,  and  the  lower 
on  a  stand  or  table.  The  water  is  placed  in  tlie 
vessel  «,  and  thenf  e  percolates  through  the  sponge  ^, 
which  detains  large  inipnrities,  thence  through  a 
perforated  earthenware  plate,  6  inches  of  charcoal, 
and  a  second  plate,  reaching  the  lower  vessel,  whence 
it  is  drawn  as  reiiuired,  by  means  of  the  faucet. 

Stone-work'ing  Tools. 

Figs.  5890,  5891,  show  groups  of  stone-workers'  tools. 

a,  square  etching  needle. 

fc,  niartelinechisel, 

c,  toothed  chisel. 

d,  marteline-chisel.  ^ 

e,  puncheon. 

/,  g,  scrapers  for  sinking  flutings- 

A,  I,  etching-needles,  called  hoti^uetles,  partly  flattened,  and 
sharp. 
j,  hook  for  leveling  cavities. 
k,  round-nose  chisel,  for  leveling  cavities. 
/,  sharp-edged  notched  scraper,  for  sinking  flutings. 
TTt,  half-vound  rasp, 
n,  round  file. 
o.  Hat  file. 

p^  German  half-round  rasp. 
g,  r,  safe-side  ra.sps. 
.1,  (,  marU'line-chisels. 
w,  I',  puncheons 

IT,  T,  y,  p)ar ting- tools,  with  curved  ends  in  rasp  or  file, 
z,  a',  gravers  and  burins 
b\  c',  houguettes,  or  etching- needles. 


fi'  e',  gravers  and  burins, 
f ,  parting-tool,  with  curved  rasps. 
s'  to  (',  molding-chisels  and  scrapers  having  edges 
of  varying  patterns. 
«',  wimble,  for  drilling. 
V  ,  stone-worker's  bench 
m'x',  marteline-hanin»ers. 
y',  Square. 
z',  triiingle. 
a' ,  bevel. 

&"  c"  f/",  rules  and  straight-edges, 
e''  f"  s'  1  saws  of  variou.-*  sizes  and  construction. 
h"  i"  f  k",  compasses  of  various  sizes  and  forms. 
/",  stbilin,  or  wooden  bowl  for  holding  sand  and  water. 
«) ',  hand  saw. 
)i",  level, 
o'',  mallet 
p"  t/'\  sledges. 

r"  s''  t '  u  ',  chisels  of  various  sizes. 
v'\  ladle  for  feeding  sand  and  water  to  the  saw. 
lo''  x",  hand-saws. 


Stock.  {Husbandry.)  A  collection  of  .sheaves 
set  np  togetlier  so  as  to  be  mutually  supporting.  The 
more  usual  word  in  the  United  States  is  a  shock. 
See  Shock. 

StooL  1.  (FicniUurc.)  A  kind  of  seat;  iisually 
a  circular  block  supported  on  three  or  four  legs. 

Stools  are  known  by  construction,  as  folding ;  or 
by  j>urpose,  as  camp,  night,  foot',  piano,  etc. 

2.   {Agriculture,)     A  frame  of  four  growing  corn- 


StoncWorkiit^  Tool*. 
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stalks,  tied  together  to  I'onu  a  support  for  a  corn- 
shock. 

3.  (Shij)btcilding.)  a.  (pi.)  Chocks  beneath  the 
transoms  for  tin*  attachment  of  the  fayhion-pieces. 

b.  A  piece  nf  plank  fastened  to  a  ship's  side  to  re- 
ceive the  boltini;  of  the  gallery. 

c.  A  small  ciiaiinel  on  a  ship's  side  for  containing 
the  (leail-eycs  of  the  back-stays. 

4.  The  sill  of  a  window. 

5.  A  decoy-bird. 

Stop.  1.  (Musk.)  a.  A  device  for  changing 
the  tone  of  a  wiml-in.strument  by  directing  the  wind 
to  certain  optional  series  of  pipes  or  reeds  of  diHer- 
ent  tones;  such  as  priiicipal,  Jlittej  diapasim,  etc. 

b.  A  set  of  pipes  in  an  organ,  of  given  quality  and 
embracing  all  the  tones  and  semitones  within  the 
range  for  which  they  are  constructed.  By  means  of 
a  variety  of  stops  the  organist  can  change  the  qual- 
ity of  tone,  the  power  of  sound,  and  the  compass  of 
the  instrument. 

Stops,  so  calleJ,  were  first  introduced  into  harpsichords  about 
the  middle  nf  the  eighteentli  centurj.  They  were  worked  by 
pi'dals,  and  known  as  the  forte,  soft,  and  bn/f.  The  first  lifttrd 
the  dampers  ;  the  second  partly  stopped  the  vibnifious  of  the 
sti'ing^  ;  tiie  tliird  interposed  a  piece  of  clotli  or  t;'_/rieather  be- 
tween the  strings  and  the  jacks.  This  was  apparently  the  origin 
of  pcdils. 

The  stnpx  of  an  organ  are  mouth  and  reed.  The  moHM-stops 
are  divided  into  foundation  or  oc^afe  stops  and  viutatian-s,io^s. 
The  foundation-stopf^  are  open  or  dosfd;  the  latter,  called  bour- 
dons, are  an  ocluve  above  the  open  pipes  of  the  same  size. 

The  m«/a//rtH-8top3  have  this  pecuUarity  that  they  give  above 
each  sound  its  third,  its  fifth,  its  tenth,  in  such  a  way  as  to 
represent  by  the  action  of  several  small  pipes  the  aliquot  parts 
or  harmonics  of  the  larj^e  pipe 

The  names  of  the  stops  of  each  class,  mouth  and  reed,  and 
their  sub-classes,  are  numerous.  See  Uimbault,  ''  On  the  Or- 
gan "' 

As  dilTerent  stops  vary  in  pilch  and  in  timbre^  a  key  will  ; 
Bound  dilTerent  notes  and  tones  according  as  different  stops  are  ■ 
drawn.  ^    ! 

The  stops  which  sound  the  fundamental  note  are  denomi-  I 
nated  nn  .-^on,  and  agree  in  pitch,  although  they  iliffer  in  ttmbre.  I 

Stop^  soundinj^  an  octave  above  the  unison  are 
termed  octnre,  and  those  sounding  an  octave  below 
it  are  called  double ,  as  diapason,  double  diapason, 
etc. 

Stops  with  open  or  closed  pipes  are  so  denomi-  A- 

nated,  as  open  diapason,  dosed  diapason. 

Principal  is  a  stop  wiio-e  name  indicates  that  it 
is  the  first  stop  tuned,  the  other  stops  being  tuned 
from  it 

Dinpa-on-^top*  extend  through  the  whole  scale 
of  the  instrument,  as  the  name  implies 

Some  stops  are  known  by  the  interval  whii'h  any 
note  of  the  given  stop  makes  with  the  fundamental  note  cor- 
responding to  the  key  struck,  as  twe/fh,  (iftrenlh,  etc. 

The  following  stops  are  those  in  common  u^e:  -^ 

1.  Open  diapason:  has  metallic  mouth-pipes,  open  at  the 
upper  end- 

2.  Stopped  diapason-  wooden  mouth-pipes,  in  unison  with 
1,  and  hiiving  touipions  in  the  upper  end 

3.  Douhl'  iltapa-ion:  wooden  mouth-pipes,  open,  pitched  an 
octave  lower  than  1 

4.  Pnnopal:  metallic  mouth-pipes,  pitched  an  octave  higher 
than  1 

a.  Dnlriana  '  an  open  metallic  mouth-pipe,  tuned  in  unison 
with  1,  and  having  relatively  long  and  narrow  pipes. 

6.  TivelfXk  :  metallic  mouth-pipe,  tuned  a  twelfth  above  1- 

7.  Fifteenth:  metallic  mouth-pipe,  tuned  an  octave  above 
principal. 

8.  Flute :  wood  or  metal  mouth-pipes,  in  unison  v:\\.\x  principal. 

9.  Ti-umpel  ■  reed  jiipes  of  metal  in  unison  with  1. 

10-  Canon,  also  called  octave-trumpet:  metallic  reed-pipes, 
tuned  an  octave  higher  than  trmnpet. 

11.-  Bassoon  :  ree  1-pipes  in  unison  with  1,  but  extending 
only  a  part  of  the  scale. 

12    Cremona  (krumhom):  reed-pipes  in  unison  with  1. 

13-   Oboe:  n-ed-pipes  in  unison  with  1. 

14.    Vor  hitmana:  reed-pipes  in  unison  with  1. 

Many  othtTs  might  be  mentioned  of  peculiar  tone,  as  clarinet, 
cornel,  ror  rrleste,  etc. 

Ciimponnd  stops  consist  of  several  sets  of  stops  aggregated  to 
form  harmonic  combinations.  Such  are  the  sestfutalttra,  cor- 
nel, mi, reft. 

It  will  be  noticed  that  a  number  of  the  above  nre  described 
as  reed-pipes  in  unison  with  1  The  cans**  of  the  difference  in 
timbre^  or  quality  of  tone,  may  be  partially  in  the  tongue,  luit 
is  mainly  protluced  by  varying  the  form  of  the  tube.  The 
tubes    have   varying   lengthJs  and   proportions,   more   or   less 


elongated,  with  swells  and  other  peculiarities  which  aflect  the 
character  of  the  tone  emitted- 

Some  large  church-organs  have  numerous  stops  not  here 
enumerated,  such  as  the  ((frc€,  larigot,  nineteenth,  ticenti/-seC' 
ond,  ticmttj-sixth,  licenty-ninth,  thtriy-thtrd,  tuned  at  these 
intervals  above  open  diapason 

The  organ  of  the  church  of  S  Alessandro,  in  Colonna  at  Ber- 
gamo, built  by  Serassi  in  17S2,  has  100  stops  and  4  banks  of 
keys.    The  Boston  organ  ha^i  120  stops.     See  Organ 

2.  {Nautical.)  A  projection  at  tlie  upper  part  of 
a  mast,  outside  of  the  cheeks. 

3.  {Optics.)  A  perforated  diaphragm  between  two 
lenses,  to  intercept  the  extreme  rays  that  might  dis- 
turb the  jH-rfection  of  the  image. 

Stop-cock.    A  faucet  in  a  pipe,  to  open  or  close 
the  passage. 
Fig  5S92.  q'Jie  stop-valves  of  water- 

mains  usually  slide  against 
their  seats,  the  operative 
device  being  a  screw,  tiu'ned 


Stop-  Valve. 

» 

by  a  handle.  A  turnkey  inserted  from  above  fits  over 
the  square  of  the  .screw,  who.^e  thread  traverses  in  a 
nut  formed  by  a  projecting  ilange  on  the  back  of  the 
valve.     See  Stop-valve. 


A,  Gland  Bib-Cock.     B.  G'and  Stop-Cock. 
C,  S7}iilh  and  Rowe's  Patent   Stop-Cock. 

Stop-cyl'in-der  Press.  (Printing.)  One  in 
which  the  impression-cylimler  is  stationary  during 
the  return  of  the  bed.  AVhile  the  bed  returns  the 
next  sheet  is  adjusted.  See  Cylinder-press  j  also 
LiTMOGKAPHic  Press,  Fig.  2977. 

Stope.  (Mining.)  A  horizontal  bed.  To  stope  ; 
to  cxravnte  horizontally  layer  after  layer. 

Stop-fin'ger.  A  device  in  a  silk-doubling  ma- 
chine for  stopping  the  motion  of  the  bobbin  if  the 
thread  break.     See  Fallkr-wire. 

Stop-mo'tion.  An  arrangement  in  a  machine 
by  which  tlie  breakage  of  material  in  transitu,  or 
the  failure  of  supply  of  the  material  under  treat- 
ment, causes  an  arre.st  of  tbe  motion. 

Such,  for  instance,  is  the  attachment  in  power-looms  and 
knitting-machines,  designed  instantly  to  arrest  the  movement, 
if  at  any  time  the  spool  become  exhausted  in  the  shuttle,  or  the 
yarn  happen  to  break.  A  delicate  metallic  finger  feels  for  the 
yarn  at  the  very  instant  the  shuttle  completes  its  course-  If 
the  yarn  is  in  its  place  it  rests  there,  and  tbe  work  goes  on  :  if 
not,  it  makes  an  electric  contact,  and  the  power  is  pai-alyzed  in 
an  instant  In  pattern  work  the  advantage  of  such  an  attach- 
ment will  easily  be  understood.  No  tinje  is  lost  in  studying  to 
find  where  tbe  pattern  heg;in  to  be  interrupted,  and  no  trouble 
is  neces«arv  to  set  backward  the  .Incijuard  guides. 
Fig  5804  is  a  stop-motion  for  warps  of  Inoms 
It  has  a  series  of  pivoti-d  wings  A"  K  from  which  warp-sup- 
porting rods  or  threads  are  suspended  So  long  as  the  warp- 
supporting  rods  or  threads  are  kept  tense  by  the  warp-thread, 
they  hold  the  wings  in  such  a  position  that  the  same  do  not  in- 


STOP-MOTION. 
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STOPPER. 


Fig.  5894. 


E! 


^^ 


Warp'  Thread  Stop  -Motion  for  Looms. 

terfere  with  the  motion  of  a  risinjr  and  falling  flat  board  ;  but 
as  soon  as  a  warp-thread  breaks,  it  will  cause  the  release  of  a 
■varp-supporting  rod  or  cord,  whereupon  the  wing  from  which 
the  same  is  suspended  will  swing  upon  its  pivot,  so  as  to  arrest 
the  downward  motion  of  the  -__ 
flat  board.     The  stopping  of   ^  Fig.  5895. 

the  flat  board  causes  u  Terti- 
cally  moving  shaft  to  o.«rillate 
and  thus  impart  motion  to  a 
lever,  which,  by  means  of 
cords,  a  sliding-frame,  a  stop 
and  bell-crank  lever,  is  con- 
nected   with    a    sliding  -  rod 


The  stop-motion  of  /^/r^ic/Ms-machineR  is  contrived  to  arrest 
tiie  motion  of  the  machine  when  a  siiver  breaks.  This  is  ac- 
complislied  by  tausing  ihe  slivers  from  the  finishing  carding- 
engine  to  pass  over  weighted  guide-levers,  tern.cd  sjmnns, 
mcunted  so  as  to  be  capable  of  tunuug  upon  centers,  and  kept 
in  a  cerCiiu  position  by  the  tension  of  the  fibers  while  being 
dniwn.  Should  one  of  the  slivers  break,  or  a  can  become 
empty,  the  spoon  fall.'*,  and  a  part  projecting  from  its  under 
side  intercept-s  the  motion  of  a  vibrating  bar,  and  this  acts  upon 
other  apparatus  which  shifts  the  driving  strap  from  the  fast  to 
the  loose  pulley.    See  Stopping  Mecii.\Nlsm. 

The  electric  stop-motion  lor  fabric  machines  is  so  arranged 
that,  on  the  breaking  of  a  single  thread,  the 
emptying  of  a  bobbin,  the  accidental  bending      Fig.  5S96. 
of  a  needle,  or  on  holes  being  causi  d  in  the 
work  by  the  knotting  or  thinning  out  of  a  ^  , 

thread, an  electric  circuit  is  completed,  whidi,  ^-^ 
passing  through  an  eiectro-magnet,  causes  it  ^J  ^ 
to  attnict  an  armature,  and  so  releases  a  lever, 
which,  actuated  by  a  strong  spring,  withdraws 
a  clutch  through  which  niotinn  is  communi- 
cated to  the  loom,  and  thematdiine  is  instantly 
stopped 

Fig. 5896  is  a  stop  motion  for  steam-engines, 
to  come  into  action  automatically  in  ciu«e  of 
the  fnilure  or  breakage  of  the  governor.    Ccmi-  - 

bini'd  with  the  governor  is  a  coupling-sleeve  Q^ff 
with  a  dcg  let  in  crosswise  of  the  same,  and  a 
supporting-spring  and  button  in  such  a  man- 
ner that  when  the  engine  runs  at  its  regular 
speed  and  the  balls  occupy  their  normal  |»osi- 
tion,  the  ionnection  between  the  valve  and 
governor  rod  is  not  disturbed,  and  the  valve 
remains  open  ;  but  if  from  any  cause  the  balls 
drop  down,  the  dog  will  strike  the  button  so 
that  it  is  thrown  back,  and  the  sictve  is  liber- 
ated from  the  rod  of  ihi'  governor,  allowing 
the  same  to  follow  the  action  of  thespringatd 
close  the  valve,  and  thus  stop  the  mo- 
tion of  the  engine.  ^_ 


Weft-Thread  Stop-Motion  for  Looms. 

which  operates  the  belt-shifting  lever.  As  soon  as  the  rod  is  re- 
leased by  the  withdrawal  of  the  stop,  it  is  moved  by  the  action 
of  a  spring,  so  a*"  to  shift  the  belt  to  a  loose  pulley  and  thus 
utop  the  loom,  the  batten  being  simultaneously  arrested  by  a 
stop  on  said  rod. 

Fig.  5895  shows  a  set  of  devices  designed  to  stop  the  loom 
when  the  weft-thread  breaks  or  gives  out;  in  thiscnse  the  bars 
of  the  grid  on  the  lay  are  allowed  to  pass  the  weft-fnrk.  and  a 
lever  is  thus  allowed  to  drop  so  low  a.s  to  be  struck  bv  the 
wiper  K,  which  pushes  it  and  the  bar  forward  until  the  shoulder 
Strikes  a  lever,  and  by  the  intervention  of  another  lever  unlocks 
the  shipper. 

Stop-motions  are  aisn  used  in  roving^  spinning,  and  working 
machinery.     See  Fig.  5900. 

Fig. 
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Stop'per.    1.  (Xiiulical.)   A 
slioit    jiic'ce  of  rope    liavinij    a 
knot  at  one  end,  with  a  hn'inn]  Siap-Motion/or Engine 
under    the    knot  ;    ajiplied    to 
shi'ouds,  caliles,  etc.,  lor  varioii.s  pnrjio.ses. 

(».  Of  llic  anchor  ;  a  rope  attached  to  the  catliead, 
and,  after  passing  through  the  anchor-ring,  made 
fast  to  a  timber-head. 

b.  Of  the  cithlc  ;  a.  deck-stopper  \s  a  rope  attached 
to  a  ring  on  the  deck,  and  lashed  to  the  calile  to 
prevent  the  veering  of  the  latter.  The  cahle-sto]iper 
h.as  a  hook  and  thimble  at  one  end,  and  a  laniard  at 
the  other. 

A  dof/stoppcr  is  clinched  around  the  mainmast 
and  secured  to  the  caljle. 

A  wiiiei-stoppcr  is  clinched  to  a  beam. 

A  plamp  or  stopper  is  used  to  serure  a  eable  while  fltelinq  it 
on  tlie  capstan,  especially  in  lioislinp  licavy  vveiKlifs. 

Tlie  illustration  shows  the  stopper  hv  wliich  the  rope  was 
cliiniped  when  hoisting  the  chtiins  of  tlie  Menai  .^uj^pension 
BridKP-  One  end  of  the  chain  was  carrieil  over  the  strait,  and 
attached  to  that  "-hich  liun-r  perpendicularly  from  the  opposite 
pier.  The  hoisting  power  was  4  e.Tp- tans,  each  worked  by  32 
men,  and  assisted  by  powerfnl  tinkle  I'ljich  cliain  weitrhcd 
242,299  pounds,  over  121  tons.  As  the  rope  coiled  upon  the 
capstan,  it  was  necessary  to  Jteel  it  back  every  3  rounds,  and 
the  stopper  was  to  prevent  the  fall  of  the  rope  from  surging 
back.     See  also  CABLE-STOPPEa. 

c.  Of  ricifiiwi ;  a  rigging-stopper  secured  to  stand- 
ing rigging  above  and  below  an  injureil  part,  so  as  to 
make  the  piece  secure.  It  may  be  done  by  lashing 
dead-eyes  to  each  part,  and  then  hauling  taut  by 
laniards. 

d.  A  piece  of  rope  with  a  knot  at  one  end  and  a 
hook  at  the  other,  for  various  purposes  about  the 
deck. 
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STOPPER-BOLT. 
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STOP-VALVE. 
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2.  (Railway  Enr/inccrinri.)  A  trailing- brake 
formerly  u.sed  on  inclined  planes.  It  was  in  the 
tear  of  the  last  wagon  in  ascending,  and  was  thrown 
into  action  liy  the  pressuie 
of  the  cars,  if  the  rope 
broke.  It  penetrated  the 
ground  and  stopped  the 
descent.  Also  called  a 
trailer  or  cow. 

3.  A  plug  to  condense 
tobacco  in  a  pipe.  Fig. 
5S9S  shows  a  stopper  at- 
tached to  a  spring-rod. 

4.  A  cork  or  plug  for 
clo.sing  a  bottle.  Many 
materials  and  forms  have 
been  used.  See  Bottle- 
STOPPKR  ;  FnuiT-JAn. 

Fig.  5S93  is  Matthews's  bottle-stopper  for  aerated  liquids. 
It  is'of  gb.ss,  with  a  gasket  of  caoutchouc,  and  w.as  perliaps  the 
first  gravitating  stopper  longer  than  the  internal  diameter  of 
the  bottle,  so  that  it  cannot  tip  over. 

The  gasket  may  be  compressed  in  one  direction,  but  not  in 
the  other,  so  that  it  may  be  forced  iu,  but  not  blown  out. 

Stop'per-bolt.  {yaulical.)  A  large  ring-bolt 
driven  in  the  deck  of  a«ship  before  the  main-hatch, 
for  securing  the  stoppers  to. 

Stop'per-hole.  {PiuM/hig.)  A  hole  in  the 
door  of  the  furnacK  through  which  the  iron  is  stirred, 
and  the  operation  oli.served  ;  it  is  sometimes  stopped 
witli  rlav  :  hence  the  name. 

Stop'ping.  1.  (^fi>lUlfJ.)  a.  A  door  in  a  drift 
or  gallery  which  stops  the  passage  of  air  at  a  certain 
point,  being  a  part  of  the  artificial  ventilation  sys- 
tem of  a  mine. 

b.  Cutting  down  mineral  grnniid  with  a  pick. 

2.  (Dcit/dl  Sarcicri/.)  Material  for  rtlling  carious 
teeth.  The  holes  are  cleaieil  of  carious  matter  by 
instrunii'iits  calh'd  hiirs,  cxcncalors,  drills,  chisels, 
etc.     Among  tlie  filling  materials  may  be  cited :  — 

Gold. 

Silver. 

Tin 

Amalgams  of  silver,  tin.  or  cadmium 

Os  artifici.il:  oxychloride  of  ziuc  uu.iced  with  a  liquid. 

Foil :  gold  or  tin. 

Hill's  stopping  ;  india-rubber  and  silei. 

3.  (EngraviiH/.)  Covering  with  varni.sh  such  parts 
of  an  etched  plate  as  may  have  been  sulticiently  bit- 
ten ill  with  acid  ;  the  remaining  portions  are  then 
again  e.vposed  to  acid  to  deepen  the  lines.  See 
ErcHlNO. 

4.  Patching  incomplete  work  with  cement,  such 
as  gaps  made  l>y  the  spalling  of  marble  or  stone,  of 
veneer,  etc.      Biulirfcoti. 

5.  (Farriery.)  A  pad  or  ball  occupying  the  space 
within  the  inner  edge  of  the  shoe,  around  the  //-o;/ 
and  against  the  sole.  Its  object  is  to  keep  the  parts 
in  a  moist  condition,  similar  to  tliat  which  they  pos- 
sess in  a  state  of  nature,  where  the  hoof  is  not  lifted 
clear  of  the  ground  by  a  shoe,  but  the  sole  and  froij 
come  iu  contact  with  the  damp  earth  and  verdure. 

Dickenson's  English  patent,  .some  50  years  since,  consisted  in 
placing  a  piece  of  stout  leather  over  the  wliole  bottom  of  the 
foot,  and  nailing  the  shoe  thereupon.  An  angular  pl.ate  of 
iron  is  riveted  to  the  outer  surface  of  the  leather,  over  tlie  frog, 
who-e  form  it  imitates.  Deneath  the  leather  is  packed  a  quan- 
tity of  spon.ge  which  absorbs  and  retjiins  moisture. 

A  conmion  practice  with  horses  habitually  stabled,  and  whore 
grvat  care  is  enercised,  is  to  stop  the  feet  .titer  coming  from 
work,  a  composition  of  cow-dung  ard  clay  being  used  Several 
devices  for  stoftpitts:  the  feet  of  horses  have  been  suggested,  and 
a  number  patented.  Puds  of  india-rubber,  felt,  sponge,  cork, 
etc. 

Stop 'ping-brush.  1.  (ITat-makiiui.)  A  brush 
used  by  hat-niak'Ms  wlien  working  at  the  batteri/,  to 
sprinkle  boiling  hut  water  upon  the  napping  and  the 


hat  body  to  assist  in  uniting  them  as  they  are  worked, 
pressed,  and  rolled  by  the  hand,  the  glove,  and  the 
rolling-pin. 

2.  (Engraving.)  A  eamel's-hair  bru.sh,  used  by 
engravers  in  stojiinng  out  portions  of  etched  plates. 
See  Etc  lit  NO,. 

Stop'ping-knife.     The  glazier's  putty-knife. 

Stop'ping-mech'an-ism.  An  automatic  de- 
vice in  nuichinery  by  wliich  the  motion  is  stopped  if 
a  thread  (for  instance)  should  break.  Automatic 
stopping-mechanisms  are  applied  to  looms  to  arrest 
the  motion  of  the  machine  if  the  weft-yarn  break 
or  the  shuttle  be  emptied  ;  to  ,'i|iiiiniiig-macliinery, 
if  the  roving  or  thread  should  break.  See  Srop- 
.Moriiiy. 

Fig.  .5900  is  a  stop-mechanism  for  niilway-heads  of  spinning- 
machines,  designed  to  shift  the  belt  and  stop  the  machine  when 


Fig.  5900. 


Stop-I\Techanis77i  for  Spintiing-Macliines. 

the  sliver  passing  between  the  condensing  or  delivering  rolls  is 
above  or  below  a  given  thickness.  A  rise  or  fall  of  the  upper 
roller  above  or  below  a  cert,ain  point  moves  a  lever  and  raises  a 
tripping-dog  into  contact  with  a  ratchet-wheel. 

Stop'ping-off.  (Foundiyig.)  A  term  aiiplied  to 
the  filling  up  witli  sand  of  a  portion  of  a  mold,  when 
the  casting  is  desired  to  be  smaller  than  the  ]>attern 
fioni  which  the  mold  is  formed.  It  is  in  opposition 
to  cutting  out,  wlien  a  portion  of  sand  is  removed, 
.so  as  to  enlarge  the  mold  to  represent  an  addition  to 
the  size  of  the  pattern. 

Stop'ping-out.  (Engraving.)  Covering  with 
varnish  any  pnrtion  of  an  etched  plate  which  has 
been  corrodeil  to  a  .sufficient  e.xtent  ;  after  the  slop- 
ping-out,  farther  portions  are  deepened  by  a  repeti- 
tion of  the  process  calleil  hiting-in.     See  Etching. 

Stop'ping-up  Pie'ces.  (Sliipbuilding.)  Tim- 
bers jilaced  on  the  niiiUUe  part  of  the  hilgr-way^,  to 
meet  and  support  the  bottom  of  the  ship.  They 
form  a  part  of  the  erndJc. 

Stop-plank.  (Hydraulic  Engineering.)  One  of 
a  set  of  ]>lanks  to  occupy  vertical  grooves  iu  the  wing 
wales  of  a  lock  or  weir,  to  hold  back  water  in  case  of 
temporary  disorder  of  the  lock-gates. 

Stop'ple.  A  stopper,  cork,  or  bung,  for  a  bottle, 
jar,  keg,  or  ca.sk.     See  STni'PKP.  ;  P.ciTTi.E-.sroppER. 

Stops.  (Xautical.)  The  si^nare  )U'OJections  or 
shoulders  left  on  the  outsides  of  the  cheeks  at  the 
u}i]ier  ]iarts  of  the  hounds. 

Stop-valve.  1.  (Hydranlioi.)  A  valve  which 
closes  a  J'ipe  against  the  passage  of  fluid.  The  large 
valve  used  in  water-mains  is  known  by  this  name. 
It  is  usually  a  disk  which  occupies  a  chamber  above 
the  ]>ipe  when  tiie  ]iassage-way  through  the  latter  is 
open,  and  is  driven  down  by  a  sciew  to  slop  the 
aperture,  its  face  being  presseil  against  the  seat  by 
the   contact  of  the  rear  with  wedging  abutments. 
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The  smaller  devicn,  with  a  sjiigot,  is  calluil  a  Stoi"- 
COCK  (which  scf).     Si-e  also  Thuke-way  Valve. 
In  Kcirney's  stop-valve  for  water-mains  (Figr  5901),  the  cas- 
ing a  lias  a  cirrular  opening 


Fig.  5901. 


for  the  ends  of  the  supply 
pipe  'j  b.     c  is  the  valve,  which 
is  rii-'id  or  lowered  by  means 
of  the  vcrew  tt.    \Vhen  open,  it 
fli  ks  nito  the  chamber  at  the 
1  nttom  of  the  easintr,  leaving 
tilt   «  I  til -way  clear ;  in  order 
to  open  it  the  worm  f  is 
tliiown   into  gear  with 
the  worm-wheel y,  and 
hen  it  is   started  tlie 
\orni  may  he   thrown 
ut  of  gear  and  power 
pplied  directly  to  the 
screw.    This  lessens 
the  labor  of  open- 
ing and  closing  the 

Fig.  5902. 


c<ilion-va\\i's,   are   fitted  in   the   steam-pipes  where 
tliey   leave  the   several  boilers, 
and  in  the  connecting-pipes  be-  F'g-  5903. 

twcen  the  boiler.s,  in  such  a 
manner  that  any  boiler  or  boil- 
ers may  be  shut  oil'  from  the 
other.s,  and  from  the  engines. 

In  Fig.  5905,  it  is  designed  that  tho 
bore  of  the  p  pc,  chamber,  and  open- 
ing in  the   vjilve-scat 
shall  be  the  same. 

Stop-'wratch. 

A  watch  in  which 
the  works  (or  a 
part  of  them)  may 
lie  stoppttd  by 
pressing     in     an 

exterior 

pin.  Used 

in  timing 

races,  etc 


Slop -Valve  for  Steam-Enginery. 


The  most  improved  form  is  the 
inde])endent-secoiids  watch.    See  Indepkn- 

DENT-srcdNIls  W.-VrCH. 

Stop-work.     A    device    attached   to 


McCUUniiirs  .••liiji-Vulve, 


Talve  under  great  pressure,  and  the  opening  being  effected  very 
gradually  at  first,  avoids  tliedanger  of  bursting  the  pipe  by  sud- 
den pressure,     g  is  a  cock  for  drawing  off  or  forcing  out  any 


5903. 
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foreign  matters  which  may  collect  at  the  bottom  of  the  valve- 

ca.sing. 

Fig.  6903  i«  the  IMcClelland  valve.     It  is  a  hollow  cone,  the 

hollow  being  of  a  diameter  greater  than  the  hore  of  the  pipes. 

The  body  of  the   valve  is  cast  upon  and  within  bronze  rings 
which  serve  for  bearings. 
F'S-  5904.  Fig  5903,  y),  B.  The  gate 

when  raised  is  received  in 
'  a  box  above  the  pipe-jnint 
6.  In  A,  the  .screw  which 
operates  the  gate  is  turned 
by  a  hand-wheel,  and  an 
indicator  ii  shows  its  posi- 
tion in  the  pipe.  B  has  a 
double  gate,  shown  at  C, 
with  one  of  the  faces  re- 
movetl ;  when  tho  gate  is 
shut  down,  wedges  within 
the  casing  b  enter  between 
the  two  wedges  c  i\  forcing 
the  two  fices  against  their 
proper  hearing  surfaces,  to 
prevent  leakage. 
Fig  5904,  D.  E.  A  per- 
Stop-Vulci'.  Bpeetive  and   section   of  a 

small   stop-valve   having  a 

wedge-shaped  valve,  who.se  form  renders  it  self-packing. 


the  barrel  of  a 
\\'atch,  musical- 
box,  or  spring- 
clock,  to  regu- 
late the  whiding 
of  thes|uingand 
prevent  over- 
winding. The 
middle  turns  of  the  spring 
are  most  equably  elficicnt, 


Fig.  5906. 


Engtisk  Slop.  Swiss  Slop. 


a.    A   painted  can- 
Fig.  6907. 


and  it  is  better  to  .so  organize  the  .stop  that  tho 
strongest  and  weakest  powers  of  the  spring  be  re- 
jecteil.  This  is  particularly  necessary  in  watches 
destitute  of  the  fusee,  which  is  a  conical  wheel, 
whose  office  is  to  regulate  the  action  of  the  spring 
on  tho  trnin. 

Storm-druni.     A  signal, 
vas  ilriini,  distended  by 
hoops. 

b.   A  semaphoric  de-  ] 
vice  of  Admiral  Fitzrny, 
consisting  of  a  hollo"' 
cylinder,andcone,eithi 
of  whicli,  or  both  sinuil-  | 
taneonsly,  may  be  sus- 
pended from  a  mast  or 
staff;     their    positions 
denoting  the    probable 
dire(Uion  of  the  \\iiid  in 
an  a]iproaching  storm. 
Thus  :  Cone  point  uji- 
ward,    to  the   right   of 
the  stall',  northerly  gale. 

Cone  ]joint  downward,  Admiral  Fitzroy's  Slorm-Signal. 
to  the  left  of  the  stall; 

southerly  gale.  Cylinder  above  :  expect  dangerous 
winds  from  both  quarters  successively.  Upright 
cone  above  cylimlcr  :  dangerous  wind  expecterl  from 
north.  Reversed  cone  below  cylinder  :  dangerous 
wind  exjiected  from  south. 

It  took  some  time  to  inspire  the  sailors  with  confidence  in 
the  storm-signals  of  .\dtniral  Fit7,roy,but  in  1864  it  was  found  in 
England  that  tifty  per  cent,  at  least,  of  all  the  storm-warnings 
had  proved  correct,  and  in  1865  that  seventy-three  per  cent  had 
been  fully  verified-  In  France,  during  the  years  1865,1866.  out 
of  one  hundred  warnings  .sent,  seventy-one  were  realized  tho 
first  year,  and  seventy-six  in  the  second  ye.ar;  and  out  of  one 
hundred  storms  which  occurred,  eightv-nino  were  signaled  dur- 
ing the  first  winter,  and  ninety-four  during  the  second.  The 
North  flerman  "  Seewartc"  mentions  that  out  of  thirty  storm- 
warnings  hoisted  at  Hamburg,  ninety-four  per  cent  were  cor- 
The  system  in  the  United  Stjite's  is  gaining  the  confidence 


9     CW,.n.,>  <.,>„;., ..,.,•;,.«  s    ut  1  ■      "<^''      ine  system  in  tnelinuea  stjites  IS  g,auilng  the  confidence 

^.   {^ittam-emjiHuiing.)    Stop-valves,  or  commnni-  ,  of  navigators,  and  is  yearly  growing  more  correct     A  number 
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of  disastrous  storms  have  been   predicteJ  with  marvelous  pre- 

cHon  Irom  Washington,  and  our  d.iily  weather -forecasts  very 

seldom  fail  to  expre-s  the  general  atmospheric  conditions,  imd 

usuiilly  fore-announte  the*  changes  to  within 

Fig.  590S.         an  hour  or  two  of  their  occurrence. 

Storm-glass.    A  tuhe  coutnining 
a  lii[uut  huliliiig  a  solution  wliich  is 
sensible  to  atinosjiherie  changes.     In  j 
clear  weather  tlie  substance  is   said 
to  settle  near  the  bottom  ot"  the  tube, 
the  li'juiil  remaining    comparatively 
clear;  previous  to  a  storm  the  sub- 
stance rises,   causing   the   liipiid    to 
present  a  turbid  and  Ilocculent  ap- 
pearance.    It  is  sometimes,  as  in  the  I 
illustration,  mounteil  on  a  back  and  j 
associated  with  a  thermometer.      A  | 
thin  bladder  is  tied  over  the  top.  i 

The  solution  is: —  j 

Camphor 2    dr.  i 

Niter I.V  dr.  | 

Sal.  am,     l'  dr. 

Proof  spirit 21  fluid  oz. 

Storm-kite.     A  contrivance  for 
sending  a  ro[)e  from  a  stranded  ves-  | 
sel  to  the  sliore.     An  anchor-ball  is  | 
IVequently  useil  from  the  shove  to  the  i 
vessel.     See  Anchou-ball.  I 

Storm-Glass.        Stotm-pane.     A  supplementary,  1 
framed     .sheet     of    glass,    to     sultsti- 
tute,  in  an  emergency,  for  a  broken  pane  in  a  light- 
house. 

Storm-pave 'ment.     {Hydraulic   Engineering.) 
The  .sloping  stone  paving  which  lines  the  sea-face  of  ■ 
piers  and  l)reakwaters.      The  breakwater  glacis.  | 

Storm-sail.     (yatUical.)     A  sail  of  reduced  di-  ' 
mensions  and  extra  heavy  canvas,  for  heavy  weather. 
Thus  we  speak  of  a  storm-jib^  storni-trijsull,  etc.  I 

Storm-sig'nal.     See  Storm-drum.  i 

Sto'ry.     {Architecture.)     The  space  between  two  ' 
floors  of  a  building. 

Sto'ry-post.    {Building.)    One  occupied  in  sup- 
porting the  brcss-suviincr  when  a  window  occupies  i 
the  whole  front  of  the  ground  tloor.  ! 

Sto'ry-rod.  {Baikluuj.)  A  rod  equal  in  length 
to  the  hight  of  the  floor,  and  having  the  hights  of 
the  several  steps  of  the  stairs  marked  upon  it.  i 

Stove.     1.  A  close  fireplace  for  warmth  or  cook-  , 
ing. 

In  Asia  and  some  parts  of  Europe  stoves  are  made 
of  brick,  or  even  of  clay.     In  Germany  they  are  fre- 
quently of  tile,  which  is  but  a  form  of  brick.      In  ; 
England  and  in  the  United  States  iron  is  preferred,  i 
though  steatite  (soapstone)  is  sometimes  used.      For  | 
burning  hard  coal,  stoves  are  lined  with  fire-brick.      I 

Stoves  are  made  specilically  for  wood  or  for  coal ;  \ 
they  are  also  heated  by  charcoal,  coal-oil  lamps,  or 
hy  gas,  the  construction  being  agreeable  thereto. 
See  Heatixg-appauatus  ;  Hi^ating-stove  ;  FuR- 
KACE  ;  and  also  under  the  various  heads  in  the  fol- 
lowing list  of  stoves  and  heating  appliances  :  — 


Andiron. 

Air- heater. 

Air-stove. 

Arnott's  stove. 

Asbestus-stove. 

Ash-pit. 

A  than  or. 

Autoclave 

Bago-'^se-dryer. 

Baker. 

B.ilneum. 

B:inking-up. 

Bark -stove. 

Barrel -dryer. 

Base-burner. 

Basu-burning  furnace. 

Base-burning  range. 

Base-burning  stove. 


Bath-furnnce. 

Bath-heater. 

Battery. 

Blower. 

Blow-up  pan. 

Boiler.     Domestic 

Boiler.     Steam 

Boilery- 

Bone  hlark  retort. 

Bookbinder- s  stove. 

Brazier. 

Broiler. 

Calcination. 

Caliduct. 

Oalorifere. 

Calorimeter. 

Calorimotor. 

Camp-stove. 


Car- heater. 

Car-stove. 

Carving-table. 

Censer. 

Chafer. 

Chafing-dish. 

Charcoal  furnace. 

Check-bridge. 

Chimney. 

Chimnej-cap. 

Chimney-juck. 

Chimney-valve. 

Cliokerbar. 

Co:il-oil  stove. 

Ccal-stove. 

Cockle. 

Coffee-pot. 

Coffee- roaster. 

Comb-pot. 

Condenser. 

Confection-pan. 

Cooking-range. 

Cooking-stove. 

Corn-popper. 

Coving. 

Cowl. 

Cresset. 

Cross- bearer. 

Crucible. 

Cucurbit. 

Cupel. 

Cupola. 

Curiiiig-iron. 

Damper. 

Dead  plate. 

Di'Hagmtor. 

Dij;ester. 

Dish-heater. 

Dnift, 

Drum-stove. 

Dryer. 

Drying-houFC. 

Dr\  ing-machine. 

Drj -stove. 

Du(ch-oven. 

Eocalobioa. 

Egg-bniler. 

Electrical  heater. 

Elevated  ovea. 

Eva  pom  ting-cone. 

Evaporating-fumaee. 

Evaporating-pan. 

Evaporator. 

Feather -renovator. 

Fender. 

Fire -back. 

Fire-bar. 

Firc-ba>ket. 

Fire  box  for  locomotives. 

Fire-brink. 

Fire-bridge. 

Fire- cage. 

Fire-dog. 

Fire  guard. 

Fireplace-grate. 

Fire-pot. 

Fire-screen. 

Fire-top. 

Fire-tube. 

Firing-iron. 

Flat-iron  heater. 

Flue. 

Flue-brush. 

Flue-cleaner. 

Fluting-machine. 

Foot-stove. 

Foot-warmer. 

Fruit -dryer. 

Frying-pan. 

Fumigator. 

Funnel. 

Furnace. 

Furnace-prate, 

Galley. 

Gas  blow-pipe. 

Ga.s-heated  furnace. 

Gas-heater. 

Gas-retort. 

Ga.<5-stove. 

Gauffer  ing-machine. 

Glue-boiler. 

Glue-pot. 

Goose. 

Grain-dryer. 

Grate. 

Grate-bar. 


Grid. 
Griddlei 

Gum-pot. 

Ilastener. 

Hearth. 

Heat-engine. 

Heating-apparatu3. 

Heating  furnace. 

Hciiting-pipe. 

Hcating-.-tove. 

Heat-regulator. 

Hob. 

Hot-air  apparatus. 

Hot-air  furnace. 

Hot-air  stove. 

Hot-flua 

Hot-house. 

Hot-press. 

Hot-wall. 

Hot-water  heating-apparatus. 

Hot- water  pump. 

Hot- well. 

Hydrocarbon-furnace. 

H.\  drocarbon-stove. 

Hypocaust. 

Incubator. 

Ironing-machine. 

Kettle. 

Kindler. 

Lamp-stove. 

Lard-boiler. 

Laundry-stove. 

Lumber-dryer. 

Lumber-kiln. 

Magnzine. 

Magazine-stove. 

Malt-kiln. 

Mfinure-de.^icrator. 

Mercurial  heater. 

Mume. 

Norwegiiin  stove. 

Nursery-lamp. 

Nut-roaster. 

Oast. 

Offal-dryer. 

Oven. 

Paint-burner. 

Pan. 

Petroleum-burner. 

I'ctroleuni-stove. 

Plate-warmer. 

Popper 

Portable  boiler  and  furnace. 

Portable  furnace. 

Portable  i^tove. 

P>  routeter. 

Pyroscope. 

K:i  ilia  tor. 

Hallway  car-heater. 

llailway  car-stove. 

Kange. 

Hange-stove. 

Kccl-oven. 

Ki-tiectnr 

Itegencnttor. 

Register. 

Rendering-apparatus, 

Reredop. 

Reservoir-stove. 

Retort. 

Retort-stand. 

Sad-iron. 

Sad  iron  heater. 

Salamander. 

Saltern. 

Sand-bath, 

Set-pot. 

Shovel, 

Skillet. 

Skimmer. 

Slice- 

Smoke-consuming  furnace. 

Smoke-house. 

Smoke-stack. 

Smoothing-iron. 

Smoothing-iron  heater. 

Soap-boiler. 

Soap-kettle. 

Sorghum  evaporator. 

Spark-arrester. 

Spider. 

Stick. 

Stalk. 

Steam -chest. 

Steam-cooking  apparatus. 

Steamer. 
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steam-heating  apparatus. 

Stenui  kettle. 

bt«uin-paa. 

Steatite-jstoTe. 

Still 

Stove 

Stove  ilr urn. 

Stovi-  Liuk. 

Stow, 

Sugar-pau. 

TeikL'ttlc. 

'IVst      Fire 

Thermal  motor. 

Tlieriiial  unit 

Thi-TMictrograph. 

Taurnio  b.irometer. 

Tiieniio  electric  pile. 

Taermoi^raph. 

Thunuometcr 

ThLTinouietric  alarm. 

Tiieruioinutric  ventilator. 


¥is.  5939. 


Thermo-multiplier 

Theruioscope. 

Tnermo'tat. 

Theriiiotjpe. 

Tliimble. 

Tinner's  stove. 

Tire-heater. 

Toaster. 

Unit. 

Uptake. 

Urn. 

Vapor-burner. 

Viipor  burning  ^tove. 

Ve.Jtilator. 

Vulcanizing  Uask. 

Wanning, 

AViiruiiug-pan. 

Wiitor-back 

W'atei-- heater. 

Wuoii-stove 

Woul-ilryiug  apparatus. 

The  lacoiticum,  or  heating-stove,  used  by  the  Romans  in  the  f 
fourth  apartment  of  their  Taeruue,  was  so  called  because  intro- 
duced from  Laconia,  It  sent  forth  a  dry  he  it,  and  was  of  a 
cylindrical  shape  It  was  placed  in  one  of  the  angles  of  the 
apartment,  and  was  heated  by  the  flames  of  the  hi/pocniistinn 
beneath.  It  had  a  cupola,  open  at  top,  and  the  he.it  admitted 
from  the  hypncatistum  was  regulated  by  a  brazen  damper  in  the 
fihape  of  a  shield,  according  to  Vitruvius,  but  of  a  globular 
shape  in  some  cases,  as  in  the  baths  of  Titus,  erected  after  the 
deith  of  that  useful  compiler 

The  uparlm  ^nt  in  which  it  was  used  was  frequently  called  the 
laconicnm,  after  the  name  of  the  stove. 

The  bathers  here  took  their  sweit,  and  then,  after  oiling 
themselves,  plunged  into  the  coll  bath  of  the  atljicent  frisrj. 
tiarium  The  he  it  of  the  stove  modified  the  temperature  of  the 
ajjacent  ifpidaiium. 

r'lo  tacotiicum^  in  some  cases,  was  provided  with  niches, 
wliioii  were  occupied  by  tliose  requiri^ig  a  dry  bith.  These 
iiidie-t  were  kno.vn  as  sut/'itmnrs,  or  s'.vea^ing- places. 

Stoves  on  tlie  Continent  of  Europe  have  a  double  casing 
whica  surround-s  the  fuel-chamber.  Into  the  interval  between 
the  casings  air  is  iidmitted  from  the 
outside  of  the  building,  and  from  this 
space  the  heated  air  is  conducted  to 
the  room  The  stoves  are  generally  of 
earthen  wire,  being  made  round  or 
pqu.ire,  and  are  frequently  constructed 
uij-inly  of  tiles.  Some  of  them  are  lilce 
a  small  h'/inicuuslttin,  in  which  the 
ceiling  of  tht  fuel-chamber  is  supported 
by  eari:hen  pWe-,  which  conduct  air  to 
the  chamber  above  The  fire  is  made 
i  around  tliese  pipes,  heating  their  con- 
tents as  Well  as  the  ceiling  above  it. 

In  the  stove  shown  in  section  (Fig 
90U),  the  b.ick  and  top  of  the  fire  and 
smoke  chamber  are  surrounded   by  a 
metallic  drum.      T;ie  fire-chamber   is 
open  in  front,  at  once  radiating  heat 
directly  into  the  apartment  and  admit- 
ting the  air  to  support  combustion.  Tlie 
products  of  combustion,  after  passing 
over  a  bridge  a,  are  dutlected   down- 
ward and  Carrie  I  away  by  a  Hue  pass- 
ing  through   the   b.ack   of  the  drum 
[■    from    the   apartment  enters    the 
drum  through  an  opening  b  in  its 
boUii  Ji,  and,  becoming   heiited,  is 
-again  returned  tlirough  iipertures 
in  it'i  top      Tliu  combustion-cham- 
ber should,  of  course,  be  made  per- 
fectly fire  and  smoke  tight. 

The  stove.  Fig  51^10,  has  a  roasting-chamber  at  front,  pro- 
vided with  doors,  by  opening  which  the  meat  may  be  exposed 
directly  to  the  rays  of  the  fire.  Doors  above  allow  the  heated 
air  from  tliis  chamber  to  pass  into  the  flue. 

The  magazine-stove  has  been  considered  under  several  heads. 
The  Atii.\nor  (page  175)  is  the  earliest  on  record,  having  been 
used  by  the  alchemists  of  the  MidiHe  Ages  to  keep  up  a  con- 
stant fire,  the  fuel  in  the  elevated  chamber  Fettling  into  the  fire 
as  that  in  the  gra^e  was  consumed  It  was  thus  a  base-burner, 
though  it*  magizine  w;is  not  central,  like  the  modern  A  base- 
burner  stove  {n)  was  shown  in  16%  at  the  fair  of  St.  Germ:dn, 
in  France,  by  M.  Dehisme  ( Fig  5011).  See  pages  242  and  2225, 
The  first  magizine  and  base  bur- ing  stove  of  modern  form 
was  th;itof  Divid  lliz,  KngH-h  patent  of  April  28,  1770.  It  is 
shown  at 'y,  Fig.  5012  The  fuel-re-ervoir  has  a  cover,  the  stove 
is  self-feeding,  the  grate  is  archeil,  the  bottom  layer  of  fuel  only 
being  permiUo  1  to  burn.  The  heated  pro  lucts  pass  up  outside 
the  fuol-ch  imber  to  the  chimney.  Between  this  up-ca.«t  space 
and  t'le  out  ide  of  the  stove  is  a  chamber  in  which  air  is  heated. 
The  fael  is  preventer!,  by  the  grated  side  of  the  fuel-chamber, 
from  spreading  laterally. 

This  latter  feature  is  shown  in  Walker's  English  stove,  1842 
(c,  Fig.  5912),  and  Littlefleld's,  lSo3,  1S54  (Fig  5913). 


Fig.  5rt]n 


Roasting- Stove. 

Next  to  Riz  may  be  cited  the  Watt  patent  of  1785  for  a  fuel- 
reservoir  steam-boiler  furnace,  in  which  the  base  ui"  the  fuel 
only   W!is    directly 

Fig 


exposed  to  combus- 
tion (Fig.  5914). 

The  first  illumi- 
nated stoveit  would 
be  difficult  to  de- 
termine, that  is, 
one  with  mica  win- 
dows, to  eniihle 
the  fire  to  shine 
through  The  uses 
of  mica  are  very 
ancient,  the  Inpis 
Hfient'nris  of  I'iiny 
being  probably 
shcet-niica 

The  first  instance 
at  hand  occurs  in 
the  English  patent 
of  P(.ltnk.lS(J7(Fig  5915) 


-  5911. 


Delasme^s  Ease-Burner  (1G86). 


Stove. 


It  is  shown  in  two  forms  ;  one  as  a 
projecting  door  to  an  outstnnding  stove,  and  one  as  a  fireplace- 
stove,  wjtii  tliree  mica  windows 

Strafton,  1S17  and  1822  (Fig.  r.91fi),  are  other  instances  ;  the 
latter  being  nuich  like  .lames  AVatr's  device. 

Kliphalet  Nott's  stove,  Schenectady,  New  York,  in  use  before 
183h,  is  shown  at 
f.   Fig.  5917,      It 
was  known  as  tlie 
f'firnefnic    ^nlf^ 
probal)ly  in  refer- 
ence to  the  Atha 
nor,     or     akhc 
mist's  sto\i 
which     has     i    t 
pas-^ed      (Mitii   l\ 
out    of     kn(     I 
edge,      althouga 
the     writer     Ins 
failed  to  find    m 
illustration  of  it 
Even    the    ui  h 
nary  dictionariis 
recognize  it,  and 
it  is  described  in 
Ilebert's  *'  Engi- 
neer's   Cyclopae- 
dia," London , 
1850,  Vol.  T.  p.  109 
ton's  Dictionary,  5 
Art    " 


Base-Burning 
(Riz,  1110.) 


Stni-rs. 
[Walker,  1842.) 


Francis's  *'  Dictionary  of  Arts'" ;  Parting- 
vols. ;   Wealc's   "  Dictionary  of  Terms    iu 

The  Nott  stove  was  patented  in  England  in  IPSO,  1P31.  It  is 
a  bii^e  burning  illuminated  stove,  without  an  interual  fuel- 
chamber 

The  Mott  strive  is  .<!hown  at ;,  Fig.  5917,  and  had  asu.=pendcd 
maga/.ioe,  and  mica  iloors  to  fie  fire-cbaniber. 

The  llarpernnd  \yalUer  stove  (<•.  Fig  5917.  English>of  1)^39  is 
a  magizine  l).a.su-hurher,  with  a  mica  door  to  the  fire-chamber. 

The  Walker  stove  nf  1842  had  a  tall  central  magazine  with 
grated  openings  at  its  lower  portion. 

The  Cantelo'  stove  (English  patent)  of  1840  (/,  Fig.  591^)  was 
made  for  keeping  a  constant  heat  in  the  inventor's  incubator. 
It  had  a  central  magazine  with  lid. 


STOVE. 
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STOVE. 


Walker's  French  patent  of  1849 (m,  Fig  5918)  has  the  central  i 
mag^tziue  anil  iiiicu  tloor. 
Fig  5913.  Gi-dofs  Eng.i.^h  patent,  18.50  (Fig    I 

5919),  has    tue   magazine    projecting 
into  tile  fireplace  I 

Liddel  in  1832  (o.  Fig  6920)  shows  a 
bulged  couibustioU'Cbauiber,a  tiariiig 
fire  pot,  a  sheet-iron  outer  cvlinder, 
and  a  central  niugaziuu  base-bumer.  < 


Fig.  5920. 


Masnz  in^- Stove. 
{LilHrJi^lil ,  18.53.) 


Base-Eiirning  Furnace. 
(»•<«(,  1783.) 


^Iii'i- Front  Stove 
{Pollok,  ISOT.) 


Masazinr-Ftrrnnrrs. 
{Stratlon,  1S17  and  1822.) 


Sexton,  in  1836  (/),  Fig.  5920),  had  a  covered  fuel-cylinder  in 
the  fire-chamber. 

Cantelo's  U.  S.  patent  in  1859  (Fig.  5921)  shows  a  petticoat 
fuel-cylinder  projecting  downward  mto  the  fire-pot. 

Fig  5917. 


(LWd<(,  1852.) 


^Magazine-  Staff  s. 


{Sixlon,  1856.) 


lie  was  the  first  to  Tentilate  his  magazines  on  top  by  allowing 
the  irises  to  e.-*capL*  into  the  chimney 

I.ittlefield,  in  1853  (Fig  5913).  had  a  grated  fire-pot  at  the 
lower  part  of  the  magazine-cylinder. 

Fig  5915. 


^fnsazinr-  .^tove. 
(Caa/e/o,  1859.) 


Grated  Fire-  Pot  .^toi'e. 
{Honeij,  1861.) 


(Noll,  1830  ) 


Magazine- Staffs 
{Moll)  {Harper  and  n'alkir,lS39.) 


Roney,  in  1861  (Fig.  5922),  had  a  grated  firepot  of  larger 
diameter  than  his  magazine. 


Fig.  5918. 


There  are  in  the  Tnited  States  about  350  foundries  engaged 
in  the  manufacture  of  stoves  and  furnaces,  using  annually 
500,OL10  tons  of  iron.  Of  stoves  alone  it  is  estimated  that  the 
27.5  foundries  en- 
gaged in  the  Fig.  6921.  Fig.  5922. 
business  in  1871 
produced  2.200- 
200sloves.  This, 
of  course,  does 
not  include  heat- 
ing-furnaces In 
l>-30,  the  esti- 
mated number  of 
stoves  made  in 
this  countrv  was 
25.000:  in'l840, 
ir.O.IHlO:  in  1.S50, 
375  000 ;  in  1860, 
I.IJOO.OCO  .  i  n 
1870,  2.100,000, 
—  valued  at 
S  37,600,000.  The 
value  of  heating-furnaces  annuall3-  made  in  the  country  will 
amount  to  §20,000,000. 

2.  A  room  artiticially  heati-tl  to  a  ]iigli  degree, 
as,  — 

The  room  in  which  scoured  rig  6923. 

cloths  are  dried  before  burl 
ing  And/iil/itig. 

The  room  in  which  pack 
aged  starch  is  dried. 

In  many  trades,  articles 
are  artiKcially  dried  hy  a 
high  heat,  as  bent  wooden 
stulf  ;  figures  of  plastic  clay  ; 
crucibles  ;  enameled  or  var- 
nished metal-work,  etc. 

3.  (Foimiling.)  The  usual 
contraction  for  the  di-i/ing- 
stoft:  for  cores  and  molds. 

4.  The  hol-kousc  of  the 
florist.  The  furnace  which  ^ 
heats  X\m  forcing-Jiousc. 

5.  {Pliariimcy.)  A  cham- 
ber used  in  drying  plants, 
extracts,  etc. 

6.  (Surgical.)  A  heated 
dry-air    bath.      The    la- 

coviciim  or  caiidaritim  of  the  Romans. 

A  vapor  bath.     The  tcpidariam  or  vaporarium  of 
the  Romans. 

7.  (Bookbinding.)     A   small   gas-stove   used    for 
Fi2.  5924. 


Bookbinder's  ^tove. 


Masazine-Stnves  H'l^'-B  irner 

{ Canlelo,  1846  )       (  Walker,  1849.)  ( Grant,  1850.) 


Bunsen  riimers. 


STOVE-BURNER. 
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Fig.  6925.  ^ 


Eiinsen  Burners. 


heatin.i^  the  tools  with  which  the  covers  of  books  are 
letteitnl  find  onnimenteii  (Fig.  5923). 

Stove-buni'er.  A  gas-burner  specially  ar- 
rangi'd  for  hi'ating.  The  Bunscn  burner  is  prcterreil, 
as  it  gives  a  blue,  smokeless  tianie,  with  great  heat. 
Us  due  perlbrmance  depends  upon  tlie  projier  ad- 
mixture of  gas  and  air.  If  gas  be  in  excess,  the 
flame  gives  light  and  smoke  and  little  heat.  If  air 
be  iu  excess,  the  mixture  explodes,  and  the  gas  takes 


Fig.  6926. 


Bunsen  Burners. 

fire  within  the  tube.  See  Griffin's  "Chemical  Handi- 
craft," London,  1866,  pages  96,  97.  See  also  "  Die 
Spectralanalyse,"  Schellen,  Braunschweig,  1870, 
page  IS. 

Fijs,  5924.  5925.  592fi.  5927,  show  the  mode  of  application, 
and  several  forms  of  the  device. 
a,  from  Griilln. 
6,  Ro.<L'tte-hnrner  (Griffin) 

c,  Uosette-burner  i,Griffiu), 

d,  Bo-^art,  1S67. 

e,  Allen  ;  pitent,  September  7.  1SG9. 
/,  BraiUev.  ISiJo 

g,  McGlensey,  pUent.  .Tune  19.  1S60. 

A,  Osmond  :  parent,  March  14,  1S65. 

Y,  Griswold,  IHilS 

j,  Bloxam's  "  Clieniistrv  " 

i,  Wehb  and  Parkin,  1871. 

I,  Lazear  and  Sharp,  1868. 

771,  Ilamilton  .  patent,  April  26, 1870. 

n,  Bogart,  18lJ6. 


Fig.  5927. 


Fig.  5928  shows  a  hinged  dimper  applied  to  the  draft-hole  of 
a  furnace.      The   iu-ruphiug  air 
tends  to  close  it,  the  gravity  of  Fig  5929. 

the  damper  and  the  slip-weight 
to  open  it.  By  adjusting  the 
position  of  the  slip-weight,  the 
quantity  of  uir  admitted  to  the 
lire  i'uu  be  regulated. 

Stove-drum.  A  cham- 
ber aliovf  ;i  stnvc  in  which 
the  heated  products  are  dis- 

Fig.  5928. 


Furnace-Damper. 


seminated,  in  order  that  their  heat  may  be  more  iier- 
fet'tly  abstracted. 

In  Fig.  6929,  the  caloric  current  is  deflected  by  domed  plate«, 
each  alternate  one  having  an  aperture  in  the  apex,  and  all  hav- 

Fig.  5930. 


Stove-datnp'er.  A  shutter  or  valve  to  rofru- 
late  the  size  of  an  openin.^  at  which  air  is  admitted 
to  a  stove,  or  at  which  smoke  passes  off.  See  Damp- 
er. 


Shaking  Stove  -  Grate. 

inp  pas-sapes  aronnd  their  sides-  The  side  passages  of  the  cen- 
trally perforated  detiectors  are  governed  by  an  annular  register- 
damper.     See  Drum. 

Stove-grate.   The  grid  or  series  of  bars  on  which 
the  fuel  rests  in  a  stove. 

Fig.  5930  shows  a  shaking  grate  in  which  the  bed-plate  rests 

on  balls  moving  in 
slots  in  the  base  of 
the  stove. 

A  lugextends  down 
on   one   side    of   the 
bed  plate,   to    which 
one  end  of 
the    prate 
i-s  pivoted, 
while    the 
other   is 
supported 
by  an   ar- 
bor   in    a 
loop  on  the 
opposite    side,   "by 
w  h  i  c  li  the    b  e  d  - 
plate  i^  rotated  and  prate 
revolved.      See    Grate, 
page  1013. 

Fig.  5931  is  a  grate 
which  may  he  shaken 
horizontally  about  its 
axis  to  remove  the  ashe.'!, 
or  may  be  tilted  into  n 
vertical  position  todump 
the  spout  fuel  into  tho 
ash-pit. 

Stove-plate 
Dr  essin  g-ma- 
chine'.  A  niachino 
for  dressing  ort'  the 
edges  of  stove-plato 
castings,  so  as  to 
form    tight    joints, 


Dumping  Stove- Grate. 


STOVE-SHELF. 
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smoothing  out  the  interior  of  the  holes,  etc.     The 
operation  i.s  far  neater  and  more  rapid  than  tiling. 

The  casting:  is  pliced  upon  the  table  a,  which  is  adjusteil  to 
the  proper  UigUt  by  means  of 


this  wheel  carries  two 
cams  /,  which  bear 
against  studs  on  the 
uprijjhts  of  the  tible, 
and  by  engi^iilg  the 
dog  e  with  the  piuion 
turning  it  upon  the 
axis  h  h  to  the  desired 
inclination  anj  se- 
curing th"m  by 
two  thumb -nuts, 
the  table  is  held  in 
the  required  po- 
sition. The 
plate  is  then 
carried  _-: 
around  f 
■with  its  - 
interior  -'_ 
edge  in 
contact  with  the 
emery  ■  wheel  g, 
rapidly  rotated 
by  a  pulley  on  its  upright  .shaft,  polishing  this  part  of  the  plate. 
For  dressing  the  out«i  Je  edijes,  an  additional  ubie  a'  secured  to 
the  IroDt  of  the  main  table  is  used.  The  plate  is  laid  upon 
a  former  placed  upon  this 
I  table,  and  presented  to  the 
wheel  as  before.  By  using 
shorter   spindle  and  cup- 


t>.o[-e- 


Drfssni^-  Machiru 


Stave-Shelf. 

shaped  wheel,  the  machine  may  be  employed  for  surface-grind- 
ing. 

Stove-shelf.    An  attachment  to  a  stove  to  hold 
vessels,  cloths,  and  what  not.      It  has  a  collar  en- 


Fig.  5934 


circling  the  stove-pipe,  and  is  hinged,  so  as  to  pro- 
ject in  any  desired  ilirection. 

Stove-tank.    A  reservoir  attached  to  a  stove. 
See  also  Figs.  4268,  4269. 

Stove-truck.  (Foundinri.)  A  truck 
ciiilplcyeil  ill  cniiiion-roundiies  for  mov- 
ing |>ii'i-cs  of  ordnance. 

Stov'ing.       1.    (^Vincgar-mal-ing.) 

|l]  Exposure  ol  malt-wash  {gy'e)  in  ca.sks, 

■  to  an  artificial   heat  in  closed  rooms. 

E.xposure  in   the   ojieii  air   is  termed 

Jicldiufi. 

2.  The  exposure  of  printed  fabrics 
in  a  healed  room  to  fix  the  color. 

Sto'w.    A  raised  structure  coiitain- 

ii'.L'  ilie  lurnaee  and  set  of  pots  used  in 

manufacture  of  tin-plate.    The  pots 

^  are  arranged  in  a  series  of  five, 

"f3  —  liii-pot,    vash-pot,    grcasc-pot, 

^  pail,  lisi-)Kil.     See  Tin-plate. 

-^j^       Sto^'b^ard.     A  place  into 

^^'     which  ruljlnsli  is  put. 

Stowce.  {Milling.)  a.  The 
drawing -slawce  is  a  small  wind- 
lass. 

6.  Slouxes.  Pieces  of  wood  of 
particular  forms  and  constructions  placed  together, 
liy  which  the  jiossession  of  mines  is  marked;  a  |iair 
oi'  stouxe.1  possess  a  mcar  of  ground. 

StoTv'ing.  (Miniiiri.)  I{ubbislHa«?c)  put  into  old 
wuikiiigs  (i/off/s)  to  till  them  up. 
Stra-bis'mus-for'ceps.     A 
pincliers,  with  tine  rat-tnuth  ex- 
tremities for  holding  tlie  mus- 
cles to  be  divided  in  correcting 
strabismus. 

The  operation  for  .etmbismus  was 
first  perfonr.ed  by  Diffenbjich  in  1S39, 
by  dividing  one  of  the  six  small  mus- 
cles which  rotate  the  eye. 

Stra-bis'mus-in'stru- 
ments.    {Sunjiail.) 

a,  half-curved  strabismus-hook. 
by  strabismus  double-hook. 
e,  straight  strabismus  forceps, 
rf,  curved  strabismus-forfeps. 
e,  strnbometer.     See  also  Scissors. 

Stra-bis'mus-scis'sors. 

Scis.sors  with  straiglit  or  curved     StrabUmus-Forcfps. 
blades,   for  dividing   the   con- 
tracted muscles*  causing  strabismus. 

Stra-bom'e-ter.  (Suryical.)  An  instrument 
for  measuring  the  want  of  concordance  of  the  optic 
axes.     See  e,  Fig.  5936. 

Fig   5936. 


straight  or  curved 
I      Fig.  5935. 


Store-  ranJ;, 


Tiemann's  Sirabismus-Instntments. 

Stra'bo-tome.  (Surgical.)  A  knife  for  operat- 
ing tor  stralasiinis. 

Strad'dle-pipe.  (Gns.)  A  bridge-jiipe  connect- 
ing the  retort  with  the  hydraulic  main.  The  lower 
figure  shows  one  usual  form,  in  which  the  eduction 
end  of  the  pipe  dips  below  the  surface  of  the  water  in 
the  hvdraulic  main.     See  Dip-pipe. 


STRADDLE-PLOW. 
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Tlie  uiipei-  figiiie 


SlrabisiH  us-  Scixsors 

two  rircles  in  til 
Strag'glius- 
worlciiig 

Fig.  5033. 


is  an  improved  fonn,  in  which 
the  trap  is  lomn'il  in  the 
licatl  of  tlie  jiipc  with- 
out the  iiecf.>>.sity  of  car- 
ryiiig  its  e.\it  aiierture 
clown  into  the  hydranlic 
main. 

Strad'dle-plow.  A 
plow  with  two  triangu- 
lar,   parallel    shares,    a 
little  ilistaiiee  apart,  and 
u.sed  for  running  on  caeh 
side  of  a  row  of  dropped 
corn,  tf)  cover  the  sceil, 
Strad'dling.      (/'c- 
hicJc.)      Ajiplied    to 
spokes    when    th(!y    are 
arranged  alternately  in 
hull.      Also  said  to  he  stai/ricrcd. 
{Sialic- work bifj.)      The   process  of 
iloivn  the  face  of  a  grindstone  to  a  regular 
shape,  or  of  removing  me- 
tallic particles  which  have 
liecome  imliedded  therein. 
The  grindstone  is  turned 
as   usual,   while   a   ^-ineh 
square  piece  of  soft  iiou  is 
applied  to  it  as  a  turning- 
tool,  a  roi.'king  or  wr-iggling 
motion  hcing  imparted  to 
the  iron,   which  causes  it 
to    liite   upon    the    stone. 
Also  known  as  riifi'iimj. 

Straight-arch.  (Ar- 
chiln-lnre.)  \  kind  u.sed 
for  the  heads  of  doorways 
anil  windows.  It  is  formed 
of  roitssuirs,  hut  has  a  level 
infriul  »s\ 

Straight-arm  Pul'ley. 
One  with  radial  arms  or 
S[)okcs,  like  in-  I  n.  Fig. 
3UU1),  page  1819,  and  not 
curved  like  that  at  i',  same 
figure. 


The  .'?tr.iight-armp(l  put- 
ley  can  be  made  with   the 
lea.st  possible  metal  and  the 
tireate-st    possible    strength 
for  the  metil      Its  form  i.s 
tlie   best   able   to    transmit 
th  •  peculiar  s'rains  brought 
to  bear  upon  it.  ami  at  the 
same   time  it  is  the  moat 
pleusing  form  to  the  eye. 
Pulley.**   must  be  high   on  face  for  a  belt  not  shifting,  ami 
straight  on  fice  for  a  shifting  belt      A  pair  of  fist  and  loose 
pulley.s  reiiuire  that  both   pulleys    should  have  faces  high  in 
center. 


.if^^ii-. 

>!55=5j^ 

f        1 

^  -_   -_      —  . 

\~  -—--^ 

^™^ 

■; 

9 

x^s^ 

wire  ;    or  the  buckle,   out 
of  plates. 

Fit;.  59i0  is  n.  railway-rail^ 
strai;^htL'm;r.  It  consists  of  i 
suite  of  thri-*y  or  more  pairs  of 
rolls,  i-ach  puirbtv.ng  groovcij  to 
corrt'.-:pond  in  size  and  sliHpe 
with  the  iviil  to  he  strai^litened. 
The  roll3  lire  so  nrranj;ed  tluit 
the  grooves  of  the  sevend  pairs  are  perfectly  in  line,  by  means 
of  which  the  rail,  after  having  entered  the  groove  of  one  p;ur, 
will  be  dniwn  through  iind  made  to  enter  successively  the 
grooves  of  the  second  and  third  pairs. 


Straiglit-Eff^f. 


Fig.  5941. 


Strarl'He-Pipe. 


Machine  for  Straightenitii 

In  Fig  5941,  the  sliding  press-drop  C  is  operated  by  a  tocple- 
joint  r,  whose  central  pin  is  connected  to  a  crank  by  wliicli  it  is 
actuated,  'i'he  toggle-joint  crank  i.s  operated  by  gear-wheel  F 
and  pinion  G,  driven  by  pulley  //;  /  is  a  tiy-wheel.  The  rail 
is  ^u|i|inrted  (ui  rolls  upon 
the  vibratable  tables  K  K, 
which  are  moved  out  of  the 
way  to  allow  the  rail  to  rest 
upon  intermediate  liear- 
intis  in  straightening  short  '? 
bends. 

Fig.  5942  ha.'s  grooved  ver- 
tical rollers  /'  Z- fittint;  the 
head  of  the  rail,   and  flat 
rollers  corresponding  to  its 
bottom  :    horizontal  rollers 
above  and  beloware  grooved 
to  correspond  with  its  sides. 
As  it   pa.-^sis 
b  e  t  w  e  e  n 
these  its  cur- 
vatures    are 
rectified 

See  also 
patents :  — 
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Drop- Press /or  Strnii^lttriiiiii^  liaiiroaif-tinils. 


Downing,.Tan.l9. 1869. 
Whiter/  nl. 

March  111,  1R72. 
Knizel,  Jlarch  2l),  1H72. 


Straight-edge.  A  strip  of  metal  or  wood  of 
proved  rectitude,  used  to  test  the  llatness  of  a  sur- 
face or  the  straightness  of  an  edge. 

liy  a  comhination  of  3  straight-edges,  their  abso- 
lute  truth  or  incorrectness  may  be  established  ; 
being  tried    in    three   binary    comlnmitions    and 
shifted  end  for  end  and  top  and  bottom,  no  fault 
common  to  them  all  can  escape  notice. 

Tn  Fig.  5939,  a  b  is  an  elevation  and  top  view  of  one  of 
AVhitworth's  loag  srraight-e  Iges;  these  are  from 
6  to  10  feet  or  more  in  length,  made  of  ciust-iron, 
nirl  rihbei  at  the  back  to  prevent  liexure  of  the 
flduci  il  edge 

f  is  a  surf  ice. plate,  for  verifying  plane-surficea.  See 
PL\N£-suKF\n;;,  page  172'j. 

S  traight'eii-ing -  ma-chine'.  (Mil.ul- 
■workiiiij.)  Uni'  for  t;iking  the  twist  or  bend 
out  of  rails,  shafting,  bars,  rods,  and  tubes  ; 
or  the  kink  and  bend  out  of  hoop-iron  or 


Anderson,  Au  29,1S4S.      8-),!117 
31,'!7C..  Bolton,   Helit    Vn,l'(K!     124,S67 
47,'.ill«.  .lohnston  Apr  II.IRIK. 
62,6159.  Nelson,  March  5,  1S67.   125,0.^)5 

Fig  .">9t3  is  for  straightening  shafts  or  bending  iron  of  round 
or  other  scc'ion.  Tlie  shaft  is  supporteil  on  two  rests,  and 
pressure  applied  by  niean.s  of  a  lever  and  screw  mounted  on  a 
carriage,  which  may  he  tfiiversed  on  the  bed  of  the  machine,  so 

a.s  to  act  at  either  extremity  a.s  well  jus  in  the  center. 
Fig    5944  is  for  straightening  and  rounding  .shaftfl. 

The  shaft  is  inserted  between  the  tapering  ends  of  a  set 


D@C3  (Z)  C3^ 


^^\nj\rJ^Machi: 


ne  for  Straightening  Railroad- Bars. 


STRAIGHT-JOINT. 


2415 


STRAINING-SILL, 


of  guido-rolls  r,  13  fed  forward  by  the  obliquely  arranged  feed- 
rolls  a'  b    c,  journaled  ia 


pieces///,  a-Jjustable  by 
screws,  aod  p:i.<-es  betweL-a 
the  liirjie  roils  B  E,  which 
straij;hten  and  rouud  it, 
to  avoid  the  necessity  of 
turning  it  afterward. 

Sec  also  patents  for 
Btniigh  toning  shafting 
rods  and  bars :  — 


Fig.  5943. 


41.306.  Lauth.... Tan.  19,1864.  93,256  Warr.-.Aug  3,1869 

42  0J1.  Sellers.. Mar.  22, 18)4.  102,916.  Cheney,  May  10, 1870. 

60,260.  Safely....  Dec.  4,  1866.  128,330.  Tasker,.Iune25, 1872. 

65,242.  Linder..May  28,  1867.  149,065.  Itobertson, 

65,832.  Reese.-.JunelS,  18G7.  March  31.1874. 

76  781.  Lafarge  el  a'.  155,760.  Seaman,  Oct.  6,  1874. 
April  14, 1868. 

The  straightening  of  metallic  plates  i.s  performed  with  the 
hammer  or  by  rolling.     In  the  former  ca<ie  the  work  is  the  re- 
verse of  that  of  raising. 
Fig  59i4.  in   which    the   plate   is 

stretched  at  the  center 
and  caused  to  assume 
a  concave  form.  In 
straii^htcning.  each 
cockle  or  protuberance 
is  treated  as  a  rise, 
.  which  is  to  be  obliter- 
=  U  ated  by  an  eijual  ten- 
sion upon  or  stretching 
of  all  other  parL^,  re- 
sulting in  a  plane 

In   straightening  by 
the  roller,   the  plate  is 
parsed     twice     between 
the  rollers,  each  side  al- 
ternately   upward,   and 
is  bent  in  each  trip  to 
the  limit  of  its  elastici- 
-Tj  ty  ;    the   result,    under 
-'  favorable      circumstan- 
ces,    is    to   reduce    all 
outlying     irregularities 
and  reduce  it  to  a  pbine 
This  is  similar  in  prin- 
ciple  to    tlie   ai^tiou   in 
JB  wire  straightening 
-^      The    prac t ice    as    to 
thick   ami   thin    plates 
ditTers,  as  it  is  possible, 
Machine  for  Serni^hleri'ns:  ar^d  Roum/- w\th   a    thick   plate,   to 
irtg  Ska/lilts.  stretch  the  concave  side 

of    a    protuberance    to 
such  an  extent  as  to  balance  the  tension  or  stn;tched  condition 
of  the  convex  side,  and  thus  make  a  plane.     The  blows  of  the 
hammer  are  delivered  inside  the  concavity. 
See  also  patents  :  — 

40,899,  Bell,  December  15,  1863  (angle-iron  and  bars). 

3'1,322.  Hughes,  October  9,  1860  (hoop-iron). 
111,941,  Hunter,  Fehruarv  21. 1871  (bolts) 
12i.S92.  Himmer.  April  23.  1872  (cvlinders) 
125,996.  U'alkin,  April  23,  l'^72  (tubing  ami  bars). 
152,095,  Scofield,  June  30,  1874  (tubing  and  bars). 

See  also  WiaE-STR.VIGHTENER. 

Straight-joint.  1.  A  joint  wliieh  does  not 
curve  or  depart  fVoin  a  straight  lino. 

2.  Said  of  the  junction  line  of  flooring;,'  boards 
when  the  joints  at  the  butting  ends  of  tlie  boards 
form  a  continuous  line. 

Straight-line  Chuck.  A  peculiar  ehuck  fitted 
to  a  ro>ie-en^ine  when  the  patterns  are  reipuieil  to 
follow  a  straight  instead  of  a  curved  dircetion. 

Straight  -  of  -breadth.  {Shipb u  ikliiifi. )  That 
part  of  a  ve.ssel  where  her  cross-sections  are  vertical 
at  tlie  sides. 

Straight-stall.    {Mini-ng.)  An  excavation  made 


into  the  thick  coal,  having  the  solid  coal  left  on 
three  sides  of  it. 

Strain'er.  A  device  ]'artalving  of  the 
charactL-r  of  a  sieve  or  of  a  Jidcr.  The 
domestic  strainer  is  like  the  lormer  ;  the 
pharmaceutical,  like  the  hitter. 

Fig.  5945  shows  a  domestic   filter  for  pressing 

juice  from  fruit,  water  from  vppttable.=  ,  etc.     'J'hc 

strainer  rests  upoti  a  grating  in  the  bottom 

_^ s_        of  a  casing,  and  articles  are  pressed  by  a 

^^U^^^"^        follower  operated  by  a  lever.     See  Fh.ter. 

.: — 'k^"^^.,  —  — .1^^      Kig.  5946  is  a  viiff^liraaw-sirnhitr,  foaxWcd 

ni  its  torni      It  fcrews  on  to  the  end  of 

■  suction-pipe  of  the  pump.     I'rnm  the 

hiih   rhe  water  enters,   it   is  de- 

cantid.  as  it  were,  not  di-^turb- 

ing    the    fcdiment   ou   a    lower 

level. 

The  Hippocrate-'*  sieve  is  a  sim- 
ple and   very  amient  torm   of 
filter.     It  may  be  urnde  by  fold- 
ing diiigoually  a  f-quare  of  llan- 
nel  or  muslin  and  sewing  it  along  the  meeting  edges,  so  as  to 
make  it  of  a  funnel  shape. 

Another  form  is  a  pouch,  made  by   uuitiug  the  opposite 
angles  of  a  square  piece  of  cloth. 

Fig.  5945. 


The  Komans 
strained  tluir  wine 
through  n  bag  or 
.sack  [>ncrus)  \Ve  re- 
tain the  word.  In 
faet,  it  is  about  the 
same  in  all  lan- 
guages. See  Sack. 
Strain'- 


Press  and  Strainer, 


ift^  ing.     {.Sad- 
^^-^3   dlcry.) 


A 

piece     of 
canvas  or 
leather,  wliich,   being   drawn  tiglitly  over  the  tree, 
forms  the  foundation  for  the  scat  of  the  saddle. 

Tliis  is  covered  hy  cross-straining,  the  rf  round  seat, 
the  set  ov  fiUinqy  and  the 
latter  by  the  top-scat.  Fig.  5946. 

It  is  called  the  strain- 
ing, because  the  stretch  is 
taken  out  of  it  by  repeated 
u'cflings  and  strdchiuffs. 

Strain'ing-beam. 
Tiie  piece  situated  be- 
tween the  upper  end  nl 
the  queens  of  a  frame  t^  __. 

resist  the  thrust  of  tlie     =  ^^  '"_    _::^- 

rafters.        See     KoOF;  '       '  ...■.--^*^-- 

Qt'EEX-POST.  Suaion-l'ij'i    ."il/amer. 

The  strainivg-sill  is 
at  the  feet  of  the  queen-posts. 

Strain'ing-fork.  {Saddlery.)  A  tool  used  in 
stiaining  the  webbing  over  saddle-trees.  The  prongs 
pass  through  the  webbing  and  catch  against  the  tree, 
the  tool  being  used 

as  a  lever  to  strain  Fig-  5947.  Fig.  5948, 

the  damp  webbing 
a.s  tightly  as  pios- 
sible  while  it  is  se- 
cured by  tacks. 

Strain'ing- 
leath'er.       {Sad- 
dlery.)   A  kind  of 
web     forming    t\\(t stminins- 
seat   of    a    hussar-    Fork. 
saddle. 

Strain'ing-reel.  {SaddJcrj/.)  A  tool  for  taking 
the  stretch  out  of  webbing  before  putting  it  on  the 
tree,  as  a  foundation  for  tlie  saddle-seat. 

Strain^lng-sill.     {Carpentry.)  A  piece  of  timber 


STRAKE. 
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on  the  lic-lcam,  between  tile  feet  of  the  qucai-jMSis, 
to  lioUl  tliem  against  the  thrust  of  tlie  struts.  Sec 
Qur.EN-rusr. 

Strake.  1.  (Shijihtdhlinr/.)  A  continnoiis  line 
of  plaiikinn;  or  ^ilates  on  a  vessel's  side  ;  reaching 
fl-oni  stiMU  to  stern. 

IVafef.  m  merchant-ves5cls,  nre  stmkesi  below  the  sheer-strnkea. 

5/Ver-strake.s  lire  thosu  between  tlie  main-deck  ports  and  the 
plniyk-sltefr .  whiidi  rests  on  the  top  timbers  of  the  frame. 

Clinnnet-n'aU$  {in  two-il'cke'f  skills  of  li'ar)  are  tlie  strakes 
between  the  ports  of  tlie  lower  and  main  decks.  In  three- 
deckers,  they  are  those  between  the  middle  and  main-deck  ports. 

Mi'l'ltf-ivnUs  [in  Ihrre-it^rkers)  are  the  strakcs  between  the 
gun-deck  ports  and  those  of  the  middle  deck. 

The  planking  between  the  ports,  fore  and  aft,  is  called  sliort- 

stuff- 

The  viain-wa'es  are  four  strakcs  of  planking,  or  tlie  corre- 
sponding breadth  of  plating  ininiediately  below  tlle6/flc^--strake. 

The  6;a(X--.stnike  is  the  one  next  below  the  lower  or  gun-deck 
ports. 

The  6i7ffc-strakea  are  upon  the  broad  and  flatter  portion  of 
the  vessel's  bottom. 

The  ^'ic6ortr//-strake  is  next  to  the  keel. 

The  //mi^r-sti"akes  are  a  pirt  of  the  inner  skin,  and  are  next 
to  the  keelson,  from  which  tliey  art?  separated  by  spaces  called 
the  timbers,  which  are  passages  for  bilge-water,  and  covered  by 
movable  boards. 

Tlie  other  portions  of  the  inside  skin  are  the  ceiling  or  /oot- 
watin^. 

The  strakes  immediately  below  the  shelf-pieces  vi'tiic^i  support 
each  tier  of  deck-beams  are  called  clatft/is. 

A  6i/K//Hg.strako  U  a  longitudinal  plank  half  notched  into 
the  beams  of  a  ship.     Sonietimcs  called  a  lettin^-fhiwn  strake. 

A  .ViciT-sti-ake  (in  a  boat)  has  its  upper  edge  Hush  with  the 
top  of  the  gunwale,  and  its  lower  edge  overlapping  the  landing- 
strake 

A  /an'/ijiff-strake  is  that  immediately  below  the  gunwale. 

The  fe/ii'//ii^-strake  is  next  below  the  /n/i//(H^-strake. 

A  ic/i.v/t-strake  is  above  the  gunwale,  and  is  removable. 

Strakes  are  divided  by  seams. 

The  joints  formed  by  planks  in  a  strake  are  called  bntts. 

2.  (Minin;/.)  An  inulined  trough  for  separating 
grmnul  ore  according  to  gravity,  by  means  of  a  How 
of  water.    A  launder.   The  process  is  known  as  lijinij. 

Z.  {Vehicle.)  A  hand  on  the  fellies ;  ill  sections, 
and  not  continuous  like  a  tire. 

Straud.  An  assemblage  of  several  twisted  yarns 
wound  together.  Hemp  is  twisted  into  a  yarn; 
and  several  of  the  latter  are  twisted  together,  or, 
as  it  is  called,  laid  up  into  a  roiie.  Three  .strands 
thus  laid  are  said  to  be  hawsr.r-lnid,  the  twist  being 
the  reverse  of  the  individual  yarns.  Four  strands 
thus  twisted  constitute  the  .^hrund  liawser-Jaid. 
Strap.     A   baiiil   of  leather  or  metal  forming  a 

fastening. 
Fig..W9.         1.  (Nautical.)     rt.   One  of  the  rudder 
bands,  which  also  holds  a  pintle,  which 
hooks  into  an  eye  on  a  brace  bolted  to 
the  stern-post. 

h.   A  band  of  rope  or 
Fig.  6950.      metal  around  the  shell  of 
a  taekle-block,   by  which 
its  hook,  eye,  or  tail  is  at- 
tached thereto. 

2.  {Carpenlri/.)   A  band 
of  iron  around  a  beam  at 
a  scarf-joint  or  elsewhere. 
See  some  of  the  instances 
in  Fig.  4060,  Scakf. 

3.  (Machinery.)  A  hand  over  the  end  of  a  rod  to 
liold  a  connecting-pin  or  wrist. 
The  exainjile  has  a  key  and 
wedge  to  tighten  the  parts  to- 
gether. 

4.  (Vehicle.)  a.  A  plate  on 
the  upper  side  of  the  tongue 
and  resting  upon   the   donlile- 


Block- Strap. 


Strap. 
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a,  Ko'l-Strap. 

b,  Mamtner- Strap. 


tree,   to  assist  in  holding  the 


Bpnnj 


wagon-hammer. 

b.    A    clip,    such    as    that 
which  holds  the  spring  to  the 
bar  or  to  the  axle. 


c.  The  slirrup-shaped  piece  of  a  clevis. 

5.  (Ifarncfis.)  A  leathern  thong,  provided  with  a 
buckle,  by  which  separate  parts  of  a  set  of  harness 
are  connected  together. 

0.  (IVcnr.)  A  sli])  of  leather  or  cloth  to  fa.sten  a 
boot,  a  valise,  or  trunk  ;  used  in  conneitinn  with  a 
buckle.  A  girth  or  band  around  a  trunk  or  lock- 
age, such  as  a  rolled  shawl,  blanket,  or 
coat. 

7.  A  piece  of  leather  with  fine  emery 
or  poli.shing-powder,  to  sharpen  a  razor  or 
knife.      A  .stroji. 

Strap-block.  (Xetuticnl.)  A  block 
with  a  strap  around  it,  and  an  eye  worked 
at  the  lower  end  for  attachment  to  a  hook 
upon  deck  for  a  purchase. 

Strap-clamp.     A   device  to  hold  a  strap-Block. 
hitching-stiiip.     The  cam,  being  free  to 
turn   uiiou   its   pivot,  bites  the  strap  and   holds  it 
firmly  when   it   is  pulled  upon  in  either  direction, 
liy  holding  tlie  cam  in  its 
middle   position,   the   strap  F'B'  6953. 

may    be   inserted   or    with- 
drawn. 

Strap-head.  (Machin- 
ery.) A  journal-box  secured 
by  a  strap  to  a  connecting- 
rod.      Si'e  Sl'liAP,  3. 

Strap-hinge.   One 
with     long    hap.s,     by 
which  it   is  secured  to   the 
door  and  post. 

Fig.    5'.I53   has  .strengthening- 
lijis,  ami  a  .spring  on  the  pintle. 

Strap  -  j  oint.      (Much  inery. ) 
A  coiini'ctiuii  by  strap,  key, 
and  gil),  as  on  the   end  of 
a  pitman.      See  Si'liAl'. 

Strap'ping-plate.  strap-ciamp. 

(Minimi.)  One  of  the  straps 

or  bands  which  bind  the  connecting  rods  to   each 
other  at  the  point.s  where  they  are  scarfed  together. 

Strass.  1.  (0/ass.)  ¥v.  SIrassc.  Kamed  from 
its  German  inventor.     A  pellucid  glass  used  in  the 


Slrap-Hinge. 

manufacture  of  artificial  gems.  It  contains  a  large 
quantity  of  oxide  and  borate  of  lead.  It  is  easily 
I'used,  is  soft  and  very  refractive. 

2.  (Silk.)  The  refuse  of  silk  in  the  process  of 
working  into  skeins. 

Stra-tom'e-ter.  An  instrument  for  determining 
in  what  manner  geological  strata  press  upon  each 
other.      Mayne. 

Stra'w.  ].  The  stalk  of  wheat  or  other  small 
grain  ;  or  of  some  dcscrijitions  of  grass.  The  ]irin- 
cipal  use  of  this  material  in  the  industries  of  this 
country  and  Europe  is  in  tltatching,  2>laitintj,  and 
2tapcr-makinrf. 

2.  (MiniHfi.)  A  fine  straw  filled  with  powder, 
and  used  as  a  fuse. 

Stra-w-board.  Thick  paper-board  made  alto- 
gether or  principally  from  straw  ;  usually  that  of 
wheat  or  rye. 

The  first  process  consists  in  boiling  the  straw  with  quicklime, 
in  a  woodea  digestor,  which  takes  steam  from  a  boiler.     The 
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Straw  is  packe<l  in  layers  witU  Hinc  Iietwteu  them,  Jind  the  whole 
boiled  for  from  lot"  12  hours, at'cordiii^;  tocircuui^t;mre.*.  (See 
FuLP-DiGEsPER.)  Straw  is  compo-ed  ol  a  tube  of  woody  fiber 
and  cellular  tissue,  haviu!;  upou  it^i  outer  surface  a  cuticle  com- 
posed of  silicates  of  potuj-s;i  and  soda  wiih  some  free  silica. 
The  woody  fiber  also  contains  some  silica.  To  the  silicious 
cuticle  the  straw  of  graia  or  gniss  owes  in  grvat  part  it.-:  strength. 
la  the  boiling  process,  the  lime  and  the  silica  couibine,  which 
iL-ave--*  the  straw  in  a  soft  and  pulpy  state.  The  majis  is  now 
ground  into  pulp,  and  then  drawn  into  a  vat,  which  contains 
water,  and  kept  constantly  agitated  by  a  series  of  revolving 
arms.  A  wire-gauze  cylinder  is  so  adjusted  that  it  will  revolve 
partially  beneath  the  surface  of  the  Huid  mass.  The  pulp  ad- 
heres to  the  gauze,  and  is  carried  around  to  another  cylinder, 
around  which  an  endless  belt  of  felt  runs.  The  latter  cylinder 
presses  upon  the  gauze,  and  by  this  means  the  pulp  is  made  to 
adhere  to  the  felt,  and  condensed  so  as  to  give  it  enough  con- 
sistency to  be  taken  up  by  another  cylinder,  called  the  funning 
cylinder.  This  is  one  of  a  pair  made  of  polished  metal,  and  by 
them  the  pulp  is  strongly  compressed.  The  pulp  is  wound 
around  the /nrmer  until  tile  proper  thickness  is  reached  ;  this 
U  determined  by  an  indicator.  Along  the  forming  cylinder 
there  is  a  groove  planed  out,  through  whicii  the  operator  now 
rapidly  passes  a  wooden  knife,  thus  severing  the  soft  board  ; 
and  at  the  same  time  he  unwinds  the  sheet  and  removes  it. 
These  sheets  are  cut  so  as  to  form  other  sizes,  and  then  diied, 
which  completes  the  process.  Woolen  rags  are  sometimes 
ground  and  mixed  with  the  straw  pulp.  This  mrikes  a  much 
darker  colored  and  heavier  board,  which  is  worth  considerably 
more  than  the  pure  straw-board.  The  boards,  as  thus  manu- 
factured, are  applicable  to  a  great  variety  of  ust-ful  purposes, 
among  which  book-binding,  button-maliing,  and  p.ipcr-box 
mauutacture  are  most  prominent 

Until  lately,  the  white  lining  of  these  boards  wis  pasted  on  by 
hand,  but  now  the  white  paper  is  put  on  by  a  mu-hine  at  the 
rate  of  20  sheets  a  minute.  This  machine  is  automatic  in  its 
utovemeuts  ;  it  pastes  the  boards,  lays  on  the  white  p  iper  from 
a  continuous  roll,  dries,  presses,  and  calenders  them,  so  that 
when  the  boai'ds  leave  the  machine  they  are  immediately  ready 
for  tiie  box-manuricturer. 

Straw^-boil'er.  A  vessel  for  macerating  straw 
to  torin  i>aper-stock.  See  Figs.  4008,  4001),  and 
I'nIIowinfi  cuts. 


Straw^-braid. 

Rye-straw  is  commonly  used  for  braid  in  this  country.  It 
should  be  cut  when  the  grain  is  in  the  milk,  tied  up  in  small 
bundles,  the  heads  cut  off,  and  the  straw  dipped  in  boiling 
water.  It  is  then  dried  in  the  sun,  being  taken  in  at  night  tx) 
avoid  exposure  to  dew.  For  hats  the  whole  straw  is  used.  For 
bonnets  it  is  split,  and  the  part  under  the  husk  removed.  The 
tool  used  for  splitting  straw  is  a  piece  of  wood  five  inches  long, 
having  a  series  of  sharp  spurs  near  the  end,  and  a  wooden  or 
nietjil  spring  at  one  side  to  press  down  the  straws  as  they  are 
dniwn  through.  The  straw  is  wetted  previous  to  braiding  to 
make  it  pliable 

A  nicer  method  of  splitting,  practiced  in  Europe,  is  by  means 
of  a  wire  having  four,  si.'C.or  ei,/br  sharp  edges,  which  is  pushed 
up  the  hollow  of  the  stri.v,  dividing  it  into  an  equal  number  of 
parts.  The  varieties  of  braid  are  very  numerous,  depending  on 
the  size  and  kind  of  straw,  whether  split  or  whole,  and  the  pat- 
terns formed  by  the  different  methotls  of  interweaving. 

The  Leghorn,  or  Itilian  straw-braid  is  made  from  a  variety 
of  wheat  cultivated  for  this  purpose.  The  straw  is  harvested  in 
the  mountainous  regions  of  Pi-ato,  Empoli.  etc.,  where  the  vege- 
tation is  poor  and  stunted,  the  soil  being  light  auil  s^mdy.  , 

The  fields  are  worked  anl  weeded  by  hand.  14  bushels  of  i 
seed  are  usually  sown  to  the  acre  ;  two  bushels  being  "  broad- 
cast "  at  each  time,  and  each  sowing  made  at  a  different  angle 
to  the  first.  The  effect  of  this  is  to  produce  a  very  close,  com- 
pact growth,  aud  only  one  elongated  stem  rises  from  each  seed 
sown. 

The  straw  is  harvested  while  green,  and  before  the  ear  is  fully 
developed.  It  is  gathered  into  small  sheaves,  weighing  about 
half  .a  pound  each,  which  are  at  first  placed  upright  in  the  field 
to  dry,  one  acre  bearing  about  three  thousand  of  them.  Nest 
day  these  bundles  of  straw  are  spread  out  over  rocks  and  pebbles 
in  the  dry  bed  of  water-courses,  where  they  are  submitted  to 
the  action  of  sun  and  dew.  At  night  they  are  covered  up  to 
protect  them  from  rain.  The  straw  is  then  bleached  by  means 
of  snlphuric-acid  gas. 

The  ear  is  next  taken  below  the  first  joint,  the  lower  useless 
portion  separated,  and  the  straw  cut  into  lengths  of  four  inches. 
Each  blade  of  straw  usually  furnishes  three  such  lengths.  It  is 
then  bleached  again. 

At  this  point  the  straws  are  sorted  according  to  their  various 
sizes,  —  an  operation  performed  by  women  who  acquire,  through 
long  habit,  a  most  remarkable  tact  in  distinguishing  (he  small- 
est variation  in  diameters,  as  ra-iy  be  inferred  from  the  fact  that 
in  front  of  each  operator  are  placed  goblets  numbered  from  3(_l 
to  130,  each  of  which  is  the  receptable  for  a  special  size  of  straw. 

The  braids  are  plaited  with  from  11  to  1-3  straws  each.    Their 
length  Ls  from  3lH^  to  32i»  fcpt,  their  width  and  the  quantity  of 
atnw  entering  into  tiiem  varying  according  to  quaHty.     VV'ith 
1'j2 


No  3<J  straw  the  braid  is  coarse  aud  wide,  and  weighs  two 
pounds  and  a  half.  It  takes,  however,  a  whole  month  to  plait 
a  single  bonnet  from  such  straw.  With  Nos.  120  to  ISO  it  takes 
about  one  pound  and  a  half  of  straw  to  a  braid.  With  extra 
straw  (No,  18U)  the  braids  are  not  more  than  0.039  of  an  inch 
in  width,  and  it  takes  sis  mouths'  labor  to  make  a  sufficiency 
for  a  single  bonnet  lor  a  lady. 

The  braids  are  cleaned,  exposed  to  the  sun  for  a  short  time, 
and  then  sent  to  the  manufacturer  to  be  sewn  into  shape.  This 
last  operation  is  performed  with  the  very  greatest  cure,  the 
stitches  being  nearly  invisible  and  yet  strong,  and  not  liable  to 
unravel  during  the  pressure  to  which  the  hats  are  often  sub- 
jected after  being  sized. 

The  hats  are  "  ungreased,"'  ami  any  bumps  or  protuberances 
on  their  surface  are  effaced  by  rubbing  one  portion  of  the  tissue 
agjiinst  another,  or  by  means  of  friction  with  a  dog-skin  glove. 

Stravir-car'xi-er.  1.  An  endless  apron  in  a 
thrashing-iuachiue  to  ]it"t  the  straw  as  it  comes  tVom 
the  cylinder,  and  discharge  it  at  the  tail  of  the  ma- 
chine. The  carrier  being  of  open  work,  the  grain 
and  chaff  are  sifted  out  on  the  way.  See  Thrash- 
ing-machine. 

2.  A  straw-elevator  at  the  end  of  the  thrasher  to 
lift  the  straw  on  to  the  rack. 

Stxaiw-cut'ter.  CuUing-hoxcs  or  machines  for 
I  reducing  long  feed,  such  as  straw,  hay,  or  corn- 
;  stalks,  to  chaff  are  very  numerous  and  varied. 

They  may  be  classed  raider  certain  heads. 
i      I,   The    guillotine-knife,  oijerating  in  a   straight 
line  upou  the  straw  which  issues  at  a  throat.       The 
kn  ife  reciprocates. 

II.  The  radial  or  curved  knife,  attached  to  a 
wheel  revolving  on  an  axis  parallel  to  the  direction 
of  the  feed,  and  thus  cutting  olf  the  straw  as  it  issues 
IVom  the  throat  of  tlie  machine.  The  knife  revolves 
ill  the  plane  of  its  length. 

III.  The  cutting  roller  or  pair  of  rollers  with 
knives,  between  which  the  straw  passes.  Tlie  knives 
are  across  tfie  throat  of  the  machine. 

rig.  5955. 


TV.  Cutting  knives 
revolving  in  the  phwie 
of  tlie  direction  of  the 
feed,  and  cultviuf  across 
the  month  of  the  box. 

V.  Straw-grinders. 

The  Hebrews  cut  straw 
and  grain  in  the  sheaf  for 
food- 

Ilohlfield,  of  ?axony,  ^_# 
1711-1771,  invented  a  ^^^J 
straw-chopper,  while  in   the 
service  of  the  Prn.ssian  minis- 
ter,  Count    de    Podenils,   at 
Gu.sow.   We  are  not  informed 
as  to  its  construction      This 
inventor  •  also    produced    a 
thrashing-machine,  an 
odometer,  a  pedometer, 
a     loom     for     figured 
fabrics, a  harpsichord, 
and  sevei-al   other  iu- 
genious  machines. 

The  chaff-cutter  of  the  last  century  was  a  trough  in  which 
the  straw  or  hay  was  pushed  along  by  a  fork,  so  as  to  be  ex- 
posed at  the  end  of  the  trough  to  a  knife  which  was  pivoted  at 
one  end,  and  oscillated  by  hand- 


Guilhtine-Cutter  Cfiaff-Box. 


STRAW-CUTTER. 
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STIUW-CUTTER. 


I.  Of  the  guillotine  knives,  some  make  a  simple 
straight  cut,  otlii-rs  an  obliiiue  cut,  others  a  ilraw  cut. 

a.  The  ptruight  cut  is  when  (he  whole  eil^e  of  the  knife  is 
brought  into  contact  at  once  with  the  body  of  stniw.  This  is 
60  interior  in  its  results  that  it  needs  not  to  be  illustrated. 

b.  Tile  knife  is  piesuuted  ubiiiiuely  so  as  to  eonmience  at  one 
comer  of  the  throat  aud  terminate  at  the  disigouaily  opposite 
corner. 

This  form  is  seen  in  the  early  patents  of  llotchkiss,  August  2 
180H,  and  January  18,  1817. 

Fig.  5!Jo5  may  be  given  as  a  sample.  The  knife  F  moves  in 
vertical  guides,  the  draw  of 

the    cut    being    due    to    its  Fig.  5057. 

obliciue  position  relatively  to 
it.s  line  of  motion.  The  niaia 
shaft  is  placed   beneath    the 


V-Kni/e  Straw-  Cutler. 

box  and  operates  the  knife-gate  by  a  wrist-pin.  A  cam  oft  the 
shaft  also  operates  the  lever  which  actuates  the  ratchet  feed- 
wheels  by  means  of  connectiog-rods. 

Modifications  are  seen  in  machines 
with  V-shaped  cutters,  presenting  the 
concavity  of  the  blade,  as  in  Fig. 
6956  This  form  is  shown  in  Hall's 
patent,  November  7, 1S35. 

Fig.  5957  use3  the  convex  edge  of 
the  knife. 

The  guillotine-machine  (Fig  5958) 
may  be  taken  as  an  example  of  the 
present  state  of  English  niachnies  of 
its  kind.     F:aeh  revolution  of  the  fly- 
wheel     and 
crank  gives 
an  effective  ^^ 
cut    to   the     _^ 
oblique    "v  L  l,„    , 
gu  illotine- 

knife.  The  feed-motiou 
is  derived  by  bevel-gear- 
ing from  the  crank- 
shaft, a  long  pinion  al- 
lowing the  upper  roller 
to  Pise  or  fall  without 
riskinga  disengagement. 

c.    The   drmo  cut    is 
when  the  knife  receives 
a  positive  endwise  mo- 
mMtiffident'*^"  "^^  ^^  descending  motion.    The  latter  is  the 
Fig.  6959. 


Guillotine  Cha^- Cutter. 


Draw- Cut  Straw- Cutter, 


In  Fig.  5959,  the  knife  has  cutting  edges  above  and  below,  and 
is  reciprocated  iu  inclined  guides,  wliich  give  it  a  positive  end- 
wise motion. 
Fig.  5960.  Fig.  596U  is  a  machine  in  which 

the  kuiie  is  also  doublf-edged. 
The  ends  of  the  knife  are  attached 
tb  separate  co- acting  cranks, 
which  give  a  downward  and 
lengthwise  motion  to  the  knife. 

In  Fig.  59til,  one  end  of  the 
'  knife  is  operated  by  a  crank, 
while  the  other  depends  from  a 
swinging  arm. 

Class  II.  Knife  cutt:np;in 
a  plane  at  right  angU-s  to 
the  iced. 

The  knife  is  curved,  so  as  to 
act  diagonally  across  the  body  of 
straw,  moving  with  the  edge  in 
advance.     The  feed  is  by  a  worm 
on  the  axis  of  the  cutter-wheel, 
=i^pA  acting  on  wheels  upon  the  axes  of 
=^o  t\^^^  feed-rollers.    The  feed  is  con- 
Fig.  5961. 


Doublt-Eiiged  Straw- Cutter. 


Strmv-  Cutter. 


tinuous,  the  straw  advancing  the  length  of  the  chaff  between 
each  cut. 

Lester's  machine,  patented  in  England  in  1800,  had  a  knife 
attached  to  a  fly-wheel,  and  cutting  transversely  across  the 


Corners  Omff-Cittter. 

throat.    The  earliest  feed  was  an  endless  web  of  cloth  passing 

over  two  rollers  ;  but  Heppenstall's  improvement,  patented  in 

1818,  substituted  a  worm  to  turn  two  feeding-wheels  to  convey 

the  straw  to  the  knives 

attached  to  two  arms  Fig.  5963. 

of  thd  fly-wheel. 

Corne's  straw-cutter 
(English)  is  a  modern 
form  of  the  same  gen- 
eral design. 

It  has  capacity  for 
adjustment  to  cut 
chaff  from  ^  inch  to 
4  inches  long 

Fig.  5963  has  three 
knives,  which  are 
pivoted  to  the  wheel- 
arms  aud  governed 
by  an  eccentric ,  so  as 
to  have  a  rocking 
motion  as  they  pass 
the  throat,  givingthem 
a  draw  cut. 

Class    III.    has 
several  varieties : 


Straw-  Cutter. 


STRAW-CUTTER. 
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STRAW-FABRIC    LOOM. 


Fig.  5965 


a.  Radial  knWes  mutually  iuterlocking,  as  in  the  Sanford  i 
pat«ut.  October  12,  1843. 

b.  Kuives  cutting  against  a  flat- 
&ced  roller,  u-^ually  uiaUe  of  leather 
or  raw-hide  disks  on  :i  mandrel. 

Fig.  59l>4  has  i^piral  knives,  with 
roller. 

In  Fig.  5965.  the  edi^es  of  the  .«piral 
knives  cut  against  corresponding  sur- 
faces of  comparatively  soft  metal 
which  are  clamped  in  the  arms  of  the 
cylinder  above. 

Fig.  5964. 


U 


=  j 


J — DO      -^ 

Spiral- Knife   Strata- Cutter. 


c.  In  Fig.  5966,  one  roller  has  spiral  knives  and  the  other 
spiral  abutment  corrugations,  whose  iutervals  are  entered  by 
the  knives. 

The  furze-cutter  of  England  has  interlocking  spiral  knives, 
like  that  just  de^icribed.     See  Fig,  9AG,  page  392. 

*/.  KoUers  with  spiral  flanges  mutually  interlocking,  as  in  the 
Macomber  patent,  November  5,  1850. 

Fig.  5967  is  an  illustration  of  a  machine  iu  which  the  flanges 
make  a  shear-cut  past  each  other. 

IV.  Cutting-knives  upon  a  cylinder  on  a  horizon- 
tal axis  in  front  of  tlie  throat,  and  cutting  toward 
the  opening. 

Salmon  of  M'obnm,  England,  about  70  years  since,  introduced 
the  oblique   knife   attached,   cylinder  fashion,    between    two 

Fig.  5966. 


Fig.  596: 


the  machine,  thistles 
being  the  nearest 
approximation ,  the 
machine  might  be 
u^fiil  in  the  United 
States  for  bruising 
sheaf  oats  for  feed. 

In  the  furze-bruis- 
er, the  plant 
broken  by 
hammers  and 
then  ground 
between  roll- 
ers, which 
break  and 
mash  it  W'e 
should  d  i  s- 
pense  with  the 
hammers   and 

be    content     Straic- Cutter  icitk  Spiral  Flanged  Cylinders. 
with  a   mash- 
ing action  which  would  break   the  kernel  and  scatter  flour 
enough  over  the. straw  to  make  the  whole  mass  palatable. 

The  peasants  of  Brittany  use  a  more  primitive  mode  of  pro- 
ducing the  same  effect :  a  pair  of  pestles  suspended  firom  the 


Fig.  5968 


Spiral-Knife  Straw-Cutter 


wheels  and  cutting  toward  the  throat  of  the  straw-box ;  revolv- 
ing in  the  same  plane  of  motion  as  the  straw  i.s  moved- 

The  feature  is  also  seen  in  United  States  patents,  Eastman, 
January  29.  1822  ;  Denson,  May  2, 1835. 

In  Fig.  5968,  the  cutters  extend  diagonally  along  the  cylin- 
der, being  secured  at  their  ends  to  the  rims  of  the  cylinder- 
heads.      A  sheet-iron   band    forms  the  periphery  of    the 
cylinder. 

In  Fig.  5969,  the  hay,  after  being  cut,  is  crushed 
between  rollers,  and  winnowed  to  expel  the  dust. 

V.   Feed-grinders. 

Fig.  5970  has  a  series  of  circular  cutters  Con  a 
horizontal  shaft.  The  knives  work  against  an 
apron  /,  and  the  spaces  between  the  knives  are 
kept  clear  by  the  fingers  L. 

Fig.  5971  has  a  serie*  of  circular  saws  on  two 
shafts.  The  teeth  of  the  larger  saws  are  designed 
to  split  or  divide  the  stalks,  and  are  aided  by 
the  smaller  saws  to  crush  the  articles  to  be  cut. 
Notched  and  forked  plates  pass  between  the  saws, 
to  clear  them. 

Supplementary  to  the  subject  of  machines  for 
cutting  straw,  hay,  etc. ,  into  chaff  for  feed,  may  be 
mentioned  a  machine  used  in  England  for  griud-; 
ing  the  furze  [Ulex  Eiirop<Ptis,  also  called  ^orsej 
or  whin).  See  Fig.  946  Tbis  is  a  thorny,  ever- 
green, succulent  plant,  which  covers  square  mile^ 
of  country,  making  the  landscape  yellow  with  its 

beautiful  yellow  blossoms     It  is  cut  with  bill-hooks,  and  handled  J  56.493.  Free July  17,  '66, 

with  leather  mitts.     It  is  relished  by  cuttle  when  hruisei.1  so  as  ,  57,898.  Hasecoster,  Sep.  11, '66 


ends  of  a  bar,  which  is  oscillated  by  the  feet  of  a  man  standing 
thereon. 

Stra*v7-draia.  {Husbandry.)  A  drain  filled 
with  straw. 

Stra-w-fab'ric  Loom.  A  loom  for  making 
goods  the  weft  of  whirli  is  of  straw.  Each  piece  of 
filling  is  laid  in  separately,  and  looms  of  this  charac- 
ter are  made  to  work  with  straiVy  slats^  spliiUSy 
wands,  willowSy  anie,  rattan,  palm-leaf,  splints, 
u-kahbone,  and  what  not.  See  Slat-weavixg  Loom, 
page  2203. 

See  also  following  patents :  — 

37,138, 


Perrin Dec.  9,  "62. 

37,409.  Perrin.... Jan.  13,  '63. 

45.115.  Baker Nov.  15,  '64. 

64,061.  Anderson, May  15, '66. 

Fig.  5969. 


Preparing  Short-Citt  Straw  for  Feed. 


to  mash  the  spines  with  which  it  is  so  plentifully  covered. 
Although  we  have  nothing  Uke  the  furse  to  run  through 


69.309.  Brown. 

70.072.  Brown. 
65^266.  Perrin ....  May  28,  "67.  70.318.  Brown . 
68»695.  Brown.... Sep.  10,  "67.    70,945.  Angell. 


■  Oct.  1, 

'67. 

Oct.  29, 

'67. 

Oct.  29, 

'67. 

Dec.  10, 

'67. 

STRAW-HAT  MAKING. 
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STREET-CAR. 


Fig.  B970. 


Straw-  Cutter. 


71,852. 

75,600. 

79,>J23. 
100,477. 
111,313. 


Chimdler,  Dec.in,'t57. 
Walkius,  Miir.  10,  '08. 
Smith... July  U,  'Ij8. 

Fitte Aug.  lU,  '70. 

lia»tiDgs,  J  uue  31  ,'71. 


127,318.  DevoI....May 
133,;33'J.  Muiphv.NoT. 
135,427.  IIa.stings,  Feb 
153,417.  Balilwiu,  July 


28, '72. 
2ti,  '72, 
.  4,  '73. 
28, '74. 


latter  to  get  out  of  the  eddy  in  the  ship's  wake  he- 
tore  turning  the  ghi.ss.  Wlieii  tlie  drdy-mark  is 
reached,  the  gla.ss  is  turned,  and  counting  com- 
nioncos.     See  Log. 

Streak.  \.  (Shijncririhting.)  A  course  of  plank- 
ing on  a  vessel's  side.     See  SxiiAKE. 

'2.  Tlie  color  of  a  mineral,  when  scratched  to  de- 
toi-t  till'  niijifarance  of  ore. 

Stream-an'chor.  {Nautica/.)  An  anchor  of  a 
grade  between  the  hoircr,  or  huge  anchor,  and  the 
hedge.  Used  in  warjiing  ;  or  mooring  in  a  place  but 
slightly  exposed. 

Stream-ca'ble.  (Navtieal .)  One  smaller  than 
the  lalilc  ut  the  bowers,  and  used  in  mooring  or  rid- 
ing liy  till'  stream-anchor. 

Stream'er.     A  pennon.     See  Flac. 

Stream-tin.  (MlniiKj.)  Tin  ore  found  in  lumps 
in  <lilu\i;d  torniations. 

Stream-Twheel.     An  vndershnt  or  current 


Cturin^-Mdchiiie  for  Hay,  Straw,  and  Vegetables. 

Stravsr-hat  Mak'iiig.  Tuscan  straw  is  prepared 
by  pulling  tlie  wheat  wliile  the  ear  is  in  a  milky 
state.  The  wheat  is  sown  very  close,  so  that  tlie 
straw  is  thin  and  short.  The  straw  is  spread  out 
upon  the  grounil  for  three  or  four  days  in  fine  hot 
weather  to  dry.  It  is  then  tied  up  in  bundles  and 
stacked,  to  complete  the  drying.  Alter  remaining 
in  the  mow  for  about  a  month,  it  is  removed  to  a 
meadow  and  spread  out,  tliat  the  dew,  sun,  and  air 
may  bleach  it.  During  this  process  it  is  frequently 
turned.  The  first  bleacliiug  being  comjjlete,  the 
root  an<l  lower  joint  are  pulled  otf,  the  straw  is  then 
steamed,  ami  afterward  fumigated  with  sulphur  to 
complete  the  )>i'Ocess.      See  Sri;\w-BUAID. 

Straw-pa'per. 

Straw  is  cut  into  .small  piece3  by  a  chafT-cutting  machine  or 
printltT  (.see  Fig.  4015),  ani.1  then  subjected  to  the  action  of  a 
boiling  solution  of  hydrate  of  soda  or  potash.  It  is  then  put 
into  a  ves.sel  with  a  perforated  false  bottom,  and  a  pipe  com- 
municates from  this  to  a  close  iron  vessel  containing  alkaline 
solution,  which  is  kept  boiling  by  sleam  heat.  (See  PuLP-Dl- 
«f.»t.;r,  pages  1821-1823)  The  pressure  of  steam  in  this 
vessel  lirives  the  alkaline  solution  through  the  pipe,  and  it 
fiills  in  streams  upon  the  cut  straw.  From  30  to  40  gallons  of 
the  solution  are  used  to  each  100  pounds  of  straw.  The  litpior 
is  caused  to  circulate  through  the  straw  for  8  or  10  hours,  when 
the  liquor  is  drawn  off,  and  water  is  run  through  the  straw  un- 
til it  runs  off  clear.  The  straw  is  then  put  into  a  bath  of  hypo- 
chlorite of  alumina,  in  order  that  it  mav  be  bleached  and  its 
fibers  disaggregated.  There  it  remains  12  or  13  hours,  being 
stirred  from  time  to  time.  The  straw  is  by  this  time  ri-duced  to 
/e(//-.«i</f  of  good  color,  when  the  liquor  is  strained  off,  and  the 
pulp  well  washed  with  boiling  water.  It  is  then  carried  to  the 
beating-engine,  and  made  into  paper.  It  is  customary  to  use  a 
portion  of  rag-pnlp  whore  a  good  quality  of  paper  is  desired. 
Sec  Figs.  4008  -  4112,  and  pages  1821  - 1823. 

Stray-line.  (Nautical.)  A  portion  of  the  log- 
line,  .'^ay  10  fathoms,  between  the  log-chip  and  the 
first  knot,  and  left  unmarked  in  order  to  allow  the 


Stream-work.      (Mhiinr).)     "Work  on  al- 
vial  mcliillifc'riais  dejiosits;  of  tin,  for  instance. 
Street-car.     The  street-railway   was   a 
lowth  from  the  Irnin-road  system  vhieh 
as  in  use  in  the  English  collieries  as  nnuh 
275  years  ago.      The  tramways  at  liist 
ere  Hat  hoards,   balks,   or   paving-stones, 
so  as  to  allow  the  wheels  of  Ihe 
trams  (wagons)  to  roll  more  easily, 
and  prevent  the  road  wearing  into 
cliiuk-holes.       This  is  a  very  au- 
nt devii'c,   as  old  as  the  moving  of 
the  obelisks  and  iishlars  of  Egypt  and 
Syria  upon  rollers  running  on  a  teni|io- 
raiy  track  of  timbers.     See  Tkamway  ; 
Kailway. 

To  this  succeeded  rails  of  wood, 
which  are  described,  in  a  publication 
of  1676,  as  being  shaped  so  that  the 
"four  rolleis "  of  the  wagon  "fitted"  to  them. 
They  were  laid  on  transverse  sleepers  and  secured 
by  wooden  pegs.  It  may  be  said  with  trath'that 
these  tram-roads  were  the  precursors  of  our  street- 
railways,  as  they  united  the  cities  with  the  suburbs. 

Wooden  rails  with  malleable  iron  caps  were  used  in  1716. 

Cast-iron  rails  in  1767. 

L-shaped  rails  in  177G. 

liolled  rails  in  1820.    See  E.ui,,  pages  1857,  1858, 

The  railways  originated  in  the  collieries  of  the  North  of  Eng- 
land, and  the  iron  district  of  Shropshire. 

They  were  at  first  used  entirely  for  freight.  When  rails  were 
invented  it  was  a  century  and  a  half  before  steam-cars  were 
made  to  run  upon  them.  On  the  early  railways  of  England 
horses  were  employed  for  150  years.  The  Milton  and  Quincy, 
Mass  ,  Railway,  182B  ;  the  lialtimorc  and  Ohio,  1?30  ;  the  Jl'o- 
hawk  and  Hudson,  N.  Y,,  1830,  were  all  worked  by  horses  at 
the  first.  See  Railway,  page  1861.  The  steam-car  was  at  first 
made  for  common  roads,  as  the  steamboat  was  first  made  for 
canals.     The  early  steam-carriages  were  those  of 

Cugnot  (French) 1769    Evans  (American) 1787 

Ilornblower  (Englishl  ....  1769    Medburst  (English) 1800 

S.vmiiigton  (Scotch) 1770    Bompns  (English) 1828 

Murdoch  (English) 1784       See  Steam-carriage. 

The  locomotive,  considering  the  term  as  referring  to  a  strnm- 
rnr  on  rails,  originated  in  Wales.  The  list  of  early  inventors  is 
about  as  follows  ;  — 


Trcv.thickl  Wales) 

I!l(TiKiii>op  (England). 

Blackcit  (England) 

Hcdley  (England) 

Stephenson  (England). 


.  .1802  Stephenson  (England) . . .  .1825 

.  .1811     Stephenson  (England) 1829 

..1812     Ihiekworth  (England) 1829 

.  1813  Braithcwaitc  and  Ericsson 

.  .1815         (England) 1829 


Tlie  three  latter  were  contestants  at  the  great  trial 
on  the  Liverpool  and  Manchester  Kailway,  in  1829. 
See  Locomotive,  pages  1343-  1347. 

For  other  forms  of  steam-moved  vehicles,  see 
KoAi)-noi,LEK  ;  Steam-plow;  PoiiTAnLE   E.ngine; 

TnACTION-ENGINE. 

Beginning  with  horses,  and  then  using  stationary  engines  to 
raise  or  lower  the  wagons  on  grades,  and  to  the  stait/is  wheuco 
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Fig.  5972. 


Steam  Street- Car. 

they  discharged  by  chutes  into  the  collier.*!,  the  contest  for  some 
years  previous  to  IS'29  had  been  between  stationary  and  loco- 
motive engines.  Stephenson  threw  the  weight  of  his  influence 
in  favor  of  the  latter,  and  the  trial  on  the  Liverpool  and  Man- 
chester Railway  was  to  encourage  invention  ou  the  latter  plan. 
The  London  and  Blaefcwall  Railway  of  6i  miles  was  opened  in 
1S41,  and  the  cars  were  drawn  by  a  wire  rope  passing  over 
drums  driven  by  steam-engines  at  each  end.  These  were  re- 
tained for  several  years,  but  eventually  locomotives  were  sub- 
stituted.    See  RoPE-RAiLWAr. 

Wire  ropes  and  stationary  engines  are  still  used  on  grades,  a-s 
at  the  Ghauts  al>ove  Bombay;  at  Madison,  Indiana,  in  climb 
ing  the  river  hill :  at  Mauch  Chunk  and  other  steep  places  m 
Pennsylvania  ;  in  the  mines  where  a  gradual  slo]>e  forms  the 
upcast  .'ihaft;  on  the  Morris  and  Es.^ex  Canal,  X.  .1.  ;  and  else- 
where.    The  Portage  Railway  of  Pennsylvania  had  formtrly 

Fig.  5973 


Truck  and  Maehinenj  of  the  Baxter  Steam-Car. 


ten  inclined  planes  overcoming  an  elev.Ttion  of  about  1,400  feet, 
going  west.  The  western  terminal  of  the  railway  is  about  1.173 
feet  below  the  summit  level-  See  Inclined  Plane,  pages  1174- 
1177 

Rope  railways  are  also  used  in  overcoming  special  elevations, 
8uch  as  the  passenger  elevators  at  Niagara,  i.'incinnati,  ami 
Pittsburgh  :  a  verticS  elevator  for  cars  is  used  at  Iloboken,  X.  .1. 

Street-railways  for  passenger  cars  were  fir.-*t  established  in  the 
United  States  "about  1^50,  and  in  England  about  ten  years 
afterward.  The  Boston  and 
Cambridge  Railway,  com- 
menced in  the  fall  of  1858, 
was  the  first  ia  New  Eng- 
land. 

Street -cars  are  usually 
drawn  by  horses,  but  many 
attempts  have  been  made  to 
drive  them  by  machinery. 
Steam -engines,  known  asdum- 
tni/  engines,  have  been  used 
with  success,  but  the  fire  and 
the  noise  of  escaping  steam 
arc  considered  objectionable. 

Fig.  5972  is  a  view  of  the 
Baxter  .stvam-car ;  Fig  5973, 
the  truck  and  machinery  of 
the  same. 

The  boiler  is  upright,  and  is 
placed  on  the  front  platform  ; 
a  uon  -conducting  partition 
prevents  heat  from  enterins 
the  car. 

The  engine  is  bejow  the 
platform.  It  is  compound  and 
double-acting.  In  ordinary 
use,    the    steam    from     the 


smaller  cylinder  exhausts  into  the  larger; 

but  in  ascending  grddes,  the  full  pre-^^sure 

steam  may  Ik;  made  available  in  both 

cylinders,  greatly  incpea^iog   the 

power. 

Fig-  5974  is  the  Enapp  car;  B 
an  elevation,  aud  C  a  plan  of  the 
motive  apparatus. 

o  is  the  furnace,  supplied  with 

coal   from  the   platform   through 

the  chute  6;    c,  the  boiler; 

d  (/,  the  cylinders.    The  ex- 

__^  haust  steam  is  condensed  by 

^^     a  blast  of  cold  air  from  the 

fan-blower  /;  ^  is  a  smoke- 

piV>e,  terminating  in  a  re.'^r- 

voir/i  containingmilk  of  lluie, 

to  remove  the  carbonic  acid 

from  the  smoke ;  this  also  acts 

as  a  spurk  and  dust  arrester, 

so  that  the  gas,  which  finally 

__      issues  from  tlie  pipe  ',  is  in- 

— -  Wsihlc.  and  causes  no  Jncon- 

--     venience  to  the  passengers  or 

others. 

The  car,  Fig.  5975,  has  a 
circular  cab  B,  which  con- 
tains tiie  dummy  engine  and 
boiler,  and  is  supported  on  a  circular  platform  /  resting  upon 
the  fore  truck  V,  and  is  provided  with  anti-friction  rollers  h  i, 
upon  which  the  front  of  the  car  body  A  rests  ;  the  shell  of  the 
cab  also  bears  against  vertical  anti-friction  rollers  tn  tn .  A  reach 
and  center  pin  f  connect  the  body  aud  fort:  truck  of  the  car, 
and  the  body  is  supported  on  a  similar  pivoted  truck,  provided 
with  anti-friction  rollers, enabling 
the  two  parts  to  turn  independent- 
ly of  ejich  other.  The  front  and 
rear  axles  of  the  fore  truck  are 
coupled  bj-  connecting-rods  jV, 
and  the  rear  axle  J,  which  is 
cranked,  is  worked  as  a  driver  by 
a  pair  of  o.'<'inating  engines.  See 
also  Stlam-car. 

The  following  statement  in- 
cludes a  number  of  applications 
of  condensed  air  to  the  driving  of 
street-cars  :  — 

A  British  form  of  steam-loco- 
motive, in  which  the  engine  car- 
ries no  boiler,  but  a  supply  of 
steam  snfficiyiit  for  a  trip,  is 
termed  the  Fireless  Locomotive. 

Todd's  combined  dummy  and 
car  has  a  main  lower  frame  22  feet 
6  inches  long  over  tiie  buffers,  7 
feet  wide  over  all,  and  3  feet  high 
from  the  rail  to  the  top ;  and  on 
this  frame  is  placed  the  14-feet 
body  of  an  ordinary  car.  In 
the  "center  of  the  frame  are  two 
receivers,  each  cont^iining  30  cubic  feet  of  water.  Below  the 
buffer-beams  are  screw-couplings  and  stop-valves  with  per- 
forated pipes  running  right  through  the  receivers.  The  wheels 
are  24  inches  diameter,  placed  4  feet  6  inches  between  centers. 
Cylinders,  9  inches  diameter  and  8  inches  stroke,  surrounded 
with  large  jackets  opt-n  to  the  water  of  the  receivers.  At  each 
end  of  the  car,  outside  the  dash-plate,  is  placed  a  brake-handle, 
and  on  either  side  of  this  a  regulator  and  reversing  handle,  all 
arranged  as  shown.   These  latter  handles  fit  into  spring  sockets, 
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Enapp  Steam  Street- Car. 
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so  as  to  be  changed  from  one  end  to 
the  other,  principally  to  prevent  any 
one  from    behiuU   moving    the   ear. 


Dummy  Street-Car. 

There  are  four  sand-boxes,  with  handles  brouRht  to  the  foot- 
boards. There  are  two  exhaust-pipes,  the  end  of  each  projecting 
Blightly  upw.ard  from  the  edges  of  the  curtains  over  the  foot- 
boards'; and  by  a  cock  the  waste  steam  is  turned  into  whichever 
pipe  happens  for  tlie  time  to  be  at  the  rear  end  of  the 
car.  All  the  working  motion  is  quite  protected  from 
dirt  by  light  boxes  which  have  hinged  doors  at  the 
sides.  The  engine  is  started  on  its  journey  with  an 
initial  pressure  of  200  lbs.  to  the  inch  ;  and  owing  to 
the  jacketing  of  the  cylinders,  the  loss  by  radiation 
is  said  not  to  exceed  5  lbs.  pressure  per  hour,  allow 
ing  the  engine  to  run  40  miles  on  level  lines  at  one 
charging  of  the  boiler. 

The  upper  figure  is  a  longitudinal  section  of  the 
car,  and  the  lower  is  an  exterior  elevation,  alsi 
showing  the  stationary  boiler  from  which  the  appa- 
ratus is  charged.  * 

Medhurst,  English  patent,  August  2,  1800,  pro 
posed  to  propel  carriages  by  means  of  compressed 
air  carried  in  a  reservoir,  using  a  singlecylinder 
engine,  or  a  double-cylinder  engine  with  compound 
beam,  according  to  the  amount  of  power  required 

Bompas,  April  29,  1828,   patented  a  method  of 
propelling  carriages  or  boats  by  means  of  air  com 
pressed  by  pumps  in  cylindrical  iron  vessels,  with 
hemispherical  ends  placed  in  one  or  more  rows  un 
dcrncath  and  behind  the  carriage.    Fixed  reservoirs 
to  be  located  at  appropriate  stations,  to  repleni  h 
the  air  as  the  pressure  becomes  diminished  in  the 
cylinders ;    the  compression 
to  be  from  30  to  150  pounds 
or  upward.    He  preferred  to 
use  two  cylinders,  working 
expansively,  if  desired.  The 
use  of  air  or  gas,  condensed 
by  being  di-sengaged  chemi- 
cally from  substances  with 
which  it  is  in  combination 
in  a  confined  space,  is  also 
mentioned. 

Wright,  April, 1S28.  Com- 
pressed air,  contained  in 
metallic  cylinders  beneath 
the  car  and  charged  from  a 
stationary  reservoir  or  by 
means  of  air-pumps,  was  ad- 
mitted by  appropriate  pipes 
with  valves  to  a  third  cylin- 
der, where,  by  means  of  a 


furnace  beneath,  it  was  heated,  and  its  expansive  force  in- 
creased before  entering  the  working  cylinders  ;  or  steam  gener- 
ated by  the  furuace  might  be  mingled  with  the  compressed  air 
when  it  entered  this  third  cylinder.  He  also  proposed  to  use  an 
eccentric  on  the  driving-shaft  to  work  a  pump  for  compressing 
air  into  either  of  the  cylinders  when  the  carriage  was  grang 
down  hill,  and  to  serve  as  a  brake  in  descending. 

Mann  J  une  1, 1829.  Application  of  air  condensed  by  steam- 
engines,  wind  or  water  mills,  or  other  mechanical  power,  as  a 
motor  for  vessels  or  carriages.  The  air  to  be  condensed  in 
portable  reservoirs,  to  be  carried  on  the  carriages,  condensed  by 
steam-engines  at  the  different  stations  along  the  route,  or  pref- 
erably conveyed  along  the  line  by  pipes.  Various  other  appli- 
cations are  pointed  out.  . 

Surrey,  September  1, 1866.  Compressed  air,  to  be  carried  in 
portable  vessels  or  supplied  to  the  carriage  at  suitable  points 
on  the  route  by  a  tube  from  the  main  reservoir  at  the  principal 
depot  In  the  former  case,  several  small  vessels  prelerred  to 
one  large  one,  as  the  air  from  those  which  have  become  par- 
tially depleted  may  be  employed  in  descending  grades,  or  where 
less  power  is  required,  and  the  full  vessels  reserved  lor  use  on 
up  grades  or  for  high  speeds.  ,     .    ,  .j  ,    ,       »i, 

Pinkus,  March  1, 18a4.  A  pneumatic  tube  is  laid  below  the 
railway,  and  has  section  valves  at  suitable  intervals,  dividing 
the  tube  into  compartments,  which  are  separately  exhausted  by 
engines  at  each  of  these  stations. 

The  piston  is  attached  to  a  frame  or  carriage  traveling  on  two 
wheels,  one  in  front,  and  the  other  behind,  and  having  circum- 
ferential grooves  fitting  a  contiuuous  rib  on  the  interior  ot  the 
tubing.  An  arm  projecting  upwardly  from  the  piston-carnage 
passes  through  a  slit  in  the  upper  part  of  the  tube,  and  is  con- 
nected to  the  car,  or  the  first  of  a  series  of  cars  on  the  railway. 
The  slit  is  closed  by  a  flexible  valve  arrangement,  kept  closed  in 
front  of  the  "  dynamic  traveler  "  by  atmospheric  pressure,  but 
pushed  aside  as  this  advances,  to  admit  air  behind  the  piston. 
The  section  valves  are  opened  to  permit  the  passage  ot  the 
traveler,  and  each  may  be  closed  after  it  has  passed  enabling 
the  work  of  exhaustion  in  the  preceding  section  to  be  recom- 
menced     See  Atmospuehic  R.MLWAT,  pagesli9-181. 

Pinkus  August  26, 1839.  Propelling  boats  or  cars  by  ga,s- 
explosive  engines.  The  engine  has  double-acting  gas  and  air 
pumps,  two  piston-cylinders  connected  with  two  globular 
explosive  chambers  having  igniting  slides  and  safety-valves. 
Arrangements  may  be  made  for  enabling  the  engine  to  take  gas 
from  the  main  without  stopping.  In  this  case  the  engine  is 
provided  with  a  flat  pipe  or  tongue  suspended  by  a  ball  and 
socket  joint,  and  made  so  as  to  form  an  air-tight  joint  with  the 
main  or  valie.  The  tongue  is  also  furnished  with  a  valve  which 
shuts  when  it  leaves  the  main  or  valve.        . ,      , 

Count  de  Kontainemorean,  June  21,  1844.  Locomotive-en- 
gines, either  reciprocating  or  rotary,  are  put  in  motion  by  either 

Fig.  5976. 


Ta'Ws  Fhdess  Loco7notivc  { British). 


STREET-CAR. 


2423 


STREET-CAR. 


compressed  or  rarefied  air  deriTed  from  a  tube  along  the  road- 
way. Above  the  tube  are  fixed  di s I ributi tig-boxes,  having  a 
Talve  at  bottom,  and  other  valves  at  top,  which  are  opened  by  a 
slide  carried  along  with  the  locomotive  and  runuiog  iu  a  groove 
at  the  top  of  the  box,  having  a  strip  of  sheet-iron  on  one  side, 
and  a  leathern  strip  on  the  other  ;  the  valves  automatically 
clo^e  after  the  slide  passes  over  theui. 

Parsey,  October  17, 1844.  Employs  a  receiver  and  a  regulat- 
ing-chamber, where  the  density  of  the  air  is  reduced,  and  from 
which  it  passes  to  the  valve-box  of  the  cylinder.  After  doing 
its  work,  it  may  be  allowed  to  escape,  or  it  oiay  be  forced  back 
into  the  receiver  by  two  air-pumps  contained  within  it  and 
communicating  with  the  two  ends  of  the  working  cylinder. 
See  pages  6U3,  604,  Vol-  I. 

Anderson,  June  29,  1846.  Using  gun-cotton  or  yam  as 
means  of  propulsion.  The  locomotive  has  two  cylinders,  en- 
larged at  their  outer  extremitie.^,  having  pistons  connected  to- 
getlier  bv  side-rods,  and  each  furnished  with  a  valve  to  allow 
escape  of  gas  during  the  down  stroke.  The  cotton  or  yarn  is 
fed  by  rollers  alternately  in  the  narrow  extremity  of  each  cyl- 
inder through  a  small  slit,  and  is  exploded  by  wires  from  a 
galvanic  battery. 

Fell,  October  7,  1347.  Employs  rarefied  or  compressed  air. 
The  latter  is  conveyed  by  a  main  or  pipe  placed  centrally  be- 
tween the  rails  to  reservoirs  at  equal  distances  along  the  line. 
These  are  located  below  the  main,  and  have  valved  pipes  pass- 
ing through  it,  and  flush  with  its  upper  surface.  The  main  is 
partially  embraced  by  a  long  slider  attached  to  the  engine,  con- 
nected by  a  pipe  with  its  air-chamber,  and  as  the  engine  passes 
over  each  reservoir,  levers  connected  with  the  valves  of  the 
pipes  leading  therefrom  are  struck  by  a  bar  attached  to  the 
engine  opening  the  valves,  and  air  passes  from  the  reservoirs 
through  the  slider  and  tube  into  the  air-chamber  of  the  eDgine, 
whence  valves  preveut  its  escape. 


>i/iiiii's  Pneumatic  Engine  for  Street-Cars. 


A  different  arrangement  of  valve  is  employed  if  rarefied  air  is 
used. 

Van  Rathen,  November  2,  1847.  High-pressure  air  from  a 
reservoir  is  made  to  enter  a  set  of  expanding  and  warming 
tubes,  by  which  its  pressure  is  reduced  fmm  about  50  to  5  at- 
mospheres, while  retaining  its  heat  and  elasticity,  and  thence  a 
moderator  or  chamber  provided  with  a  piston  which  is  forced 
into  the  chamber  by  the  action  of  a  regulating  spring  or  weight, 
and  raised  by  the  pressure  of  the  air.  From  the  moderator  the 
air  passes  to  the  propelling  machinery. 

Johnson,  June  26, 1856.  Proposed  to  carry  a  small  steam- 
engine  and  boiler  for  working  two  or  more  double-action  air- 
pumps  to  compress  the  air  into  a  receiver,  whence  it  was  to  be 
delivered  to  the  main  actuating  cylinders  of  the  engine. 


Smith  and  De  Coppet^s  Street-Car. 

Rarsauti  and  Matteucci,  June  12,  1857.  Apparatus  for  ob- 
(aining  motive  power  by  the  expIi)sion  of  hydrogen  or  other 
Inflammable  gas  mi.^ed  with  atmospheric  air.     In  one  method 


the  vacuum  produced  beneath  the  piston  by  the  explosion  is 
alone  availed  of,  two  alternately  acting  cylinders  being  em- 
ployed. In  a  second  plan  both  the  force  of  the  explosion  and 
tfte  vacuum  are  utilized.  Four  cylinders  are  employed,  one  on 
each  of  two  pairs  of  driving-wheels.  The  locomotive  carries  a 
reservoir  of  gas  with  regulating  apparatus  to  give  a  uniform 
supply.  The  charge  is  exploddl  by  a  cylindrical  circuit-breaker 
rubbing  against  a  steel  spring  and  rotated  by  band  and  pulley 
connection  with  the  fly-wheel  shaft. 

Crever  and  Keeney,  September,  1859,  proposed  the  use  of  a 
stationary  steam-engine  at  one  of  the  termini,  for  compressing 
air  into  a  large  air-holder  A  main  connected  with  this  reser- 
voir leads  along  the  track,  and  is  provided  at  intervals  with 
ascending  branches  having  valves,  which  may  be  opened  by 
contrivances  under  the  control  of  the  conductor,  in  order  to 
replenish  a  compressed  air-tank  carried  beneath  the  car. 

Liquid  carbonic-acid  gas  exerts  a  pressure  of  ab«>ut  690 
pounds  per  square  inch  at  42"^  Fah.,  855  pounds  at  60"*  Fah  . 
and  1,20*3  pounds  at  86*  Fah.  One  pound  of  the  liquid  expands 
so  as  to  form  rather  more  than  eight  cubic  feet  of  gas.  It  may 
be  kept  in  tanks  made  of  several  thicknesses  of  sheet-steel  rolled 
together  in  the  form  of  a  scroll  and  unit<?d  by  a  solder  of  pure 
tin  run  in  between  the  layers.  (Mathews's  patent.)  Tanks 
made  of  a  single  thickness  i  ,„  inch  of  sheet-steel,  lapped  four 
inches  at  the  edge,  and  soldered  in  this  way,  may  be  trusted  to 
sustain  a  pressure  of  300  pounds  to  the  inch,  the  bursting 
pressure  being  7'!HI  lbs.  One  of  the  thicker  kind  above  men- 
tioned, tested  by  hydraulic  pressure  at  the  Newport  torpedo- 
station,  withstood  strains  up  to  3,132  lbs.  per  square  inch  before 
rupture. 

Barbour,  March  14. 18(>5  The  car  carries  a  supply  of  liquid 
carbonic-acid  stored  in  a  tank  beneath  This  is  admitted  in 
regulated  quantities  to  the  cylinder,  where  it  expands,  and 
after  doing  its  work,  the  gas  is  ex- 
hausted into  a  reservoir  over  the  car, 
having  a  capacity  450  times  that  of 
the  tank  in  which  it  is  contained  in 
the  liquid  stale.  It  is  recondensed 
by  appropriate  machinery  at  the  sta- 
tions, and  again  used. 

Smith,  Augusts,  1871.  Compressed 
air,  contained  in  a  large  tank  on  the 
body  of  the  car,  is  admitted  to  a  gov- 
ernor or  regulator  a',  and  thence 
passes  to  a  small  auxiliar)'  tank  b  un- 
derneath ;  this  is  connected  with  the 
cylinder  valve-chest  c'  by  two  pipes, 
one  of  which  d  is  open  and  the  other 
I  €  closed  wbile  the  car  is  in  motion,  but  on  stopping  the  car  the 
[  latter  is  opened  and  the  former  closed,  causing  the  compressed 
air  in  the  cylinder  c  to  be  pumped  back  into  the  auxiliary  tank, 
I  where  it  is  stored  up  to  assist  in  starting  again.  The  illustra- 
'    tion  (Fig.  5977)  shows  thec.ir-bed  and  lower  works. 

Smith  and  De  Coppet,  July  29,  1873  (Fig.  5978).  Liquid  am- 
monia,  stored  in  a  resei^oir  a,  is  withdrawn  and  injected  by  a 
pump  b  into  a  vaporiatr  c,  heated  by  a  lamp  beneath.  The  gas 
is  conducted  to  the  engine  d  by  a  pipe,  and  is  exhausted  into  a 
condenser  e,  where  it  is  liquefied  by  a  shower  of  spray  falling 
through  a  perforated  plate,  the  water  being  supplied  by  tanks 
/,  one  at  each  side  of  the  car,  and  withdrawn  therefrom  by  a 
pump.  A  third  pump  removes  the  anmionia  from  the  condenser 
and  forces  it  into  a  tank  g  beneath  the  car,  where  it  is  retained 
for  farther  use.  Chains  communicate  motion  from  pulleys  on 
the  engine  crank-shaft  to  pulleys  on  the  driving-wheel  shaft. 

Bowen,  September  2, 1S73  (Fig.  5979).    The  car  has  under  the 
seats  tanks  for  compressed  air,  divided  into  compartments  by 
partitions.    The  compartments  communicate  with  each  other  by 
valves,  which  allow  the  air  to  pass  from  one  to 
the  other  when  they  are  charged  at  the  end  of 
the  route,  but  prevent  its  passing  in  the  oppo- 
site direction  when  the  compartment  first  drawn  on  has  a 
less  pre.-^sure  than  that  which  remains  intact.   Each  compart- 
ment has  a  separate  pipe  communicating  with  the  working- 
tank  d,  and  valves  controlling  these  are  successively  opened 
as  the  pressure  becomes  reduced  in  the  compartments  first 
drawn  upon. 

Turnbull  (Fig.  5980)  employs  a  cut-off  which 
automatically  varies  the  bulk  of  air  admitted  to 
the  working- cylinder  in  proportion  to  the  de- 
gree of  compression,  e  e  are  air-holders  ;  /, 
cylinder  ;  /,  slide-valve,  working  in  chest  p  and 
operated  from  eccentric  fti  by  lever  h  an<l  rod  o 
secured  to  pivoted  sleeve  6,  rendering  the  length 
of  stroke  adjustable;  q  is  an  air-chest,  from 
which  the  chest  p  is  supplied.  The  compressed 
air  issues  ftom  the  air-holders,  which  are  con- 
nected by  a  pipe,  through  a  valved  pipe  com- 
municating with  the  dome  t,  and  presses  against 
the  diaphragm  f,  having  a  stem  tt  connected 
with  the  helical  spring  g  and  pivoted  to  the 
lever  V.  When,  as  at  starting,  the  air  in  the 
tanks  is  highly  compressed,  the  diaphragm  _/" 
depresses  the  stem  u  in  opposition  to  the  spring 
^  and  the  lever  r,  through  the  medium  of  k  I'  m,  causes 
the  valve  d  in  chest  tf  to  cut  off  at  short  stroke;  but  as  the 
pressure  becomes  reduced,  the  spring  ^,  overcoming  the  resist- 
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ance  of  the  diaphragm,  raises  the  stem  ?/,  and  allows  the  yalve  rf 
to  hiive  a  longer  niui^e,  so  as  to  lulniit  a  tjreater  volume  of  air  to 
the  clie-st /;.  WlK-n  the  pressure  in  tlu;  tanks  has  become  re- 
duced to  a  certain  amount,  the  Talve  d  ceases  to  operate.  2»i8 
a  pipe  conveying  air  from  drum  (  to  the  chest  ij  ;  i,  connecting- 
rod,  and  Jt,  crank  to  drivinjj-axle  c. 

The  Scott-MoncreitV  system  is  used  iu  Scotland. 

A  United  States  patent  has  beeu  tjrnnted  for  a  method  of 
using  the  elastic  foi-cc  of  rubber  as  a  uiotur  for  street-cars  and 
for  other  purposes.  Two  rubber  bands,  2k  inehes  in  diameter 
and  56  feet  long,  are  stretched  to  10  tiines  that  length  upon 
two  drums,  on  which  they  are  coiled.  The  unwinding  of  each 
coil  is  calculated  to  propel  the  car  a  distance  of  over  two  miles. 
When  the  first  has  beiMi  unwound,  the  second  is  brought  into 
requisition,  and  while  it  is  propelling  the  car,  the  first  m  to  be 
again  wound  up  by  the  devices  used  for  stopping  and  control- 
ling the  car. 

Stilt  another  mode  of  operating  street-cars  is  by  means  of 
steel  springs.  This  form  is  the  subject  of  a  Fi-euch  patent  by 
iM,  Leveaux. 

The  winding-up  of  the  spring  barrels,  which  are  ctrried  un- 
der the  car,  is  ufTected  by  engine  puwer,  placed  at  suitable  in- 
tervals along  the  track,  as  may  be  convenient  for  the  run.  The 
stationary  engine  drives  by  belt  the  horizontal  shaft,  carried  in 
bearings,  inclosed  in  a  nu-tallie  tube  or  ciLsing,  beneath  tlic 
roadway,  and  extending  across  the  track ;  close  alongside  which 
is  a  covered  box,  sunk  in  the  roadway  and  inclosing  a  wheel,  so 
shaped  as  to  connect  with  the  winding  axle  of  the  tramway  car, 

Fig.  5979. 


Soicen's  Street- Car. 

and  thus  give  the  requisite  motion  thoatto.  On  the  arrival  of 
a  car  at  any  station,  the  spring  barrels  are  wound  up  by  the 
engine. 

It  has  been  computed  that  the  actual  tractive  force,  requisite 
to  overcome  the  resistance  of  a  street-car  weighing  gros.-^  5  tons, 
is  GO  pounds  on  the  driving-wheels,  corresponding  to  72U  pounds 
on  the  periphery  of  the  spi-ing  barrel ;  24  pounds  and  288 
pounds  respectively  correspond  to  a  gross  weight  of  2  tons  ;  and 
in  like  proportions  for  intermediate  weights,  So  far  as  previous 
experience  goes,  a  spring  G  pounds  in  weight,  exerting  a  direct 
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pressure  of  105  pound.f ,  may  be  taken  to  represent  the  maximum 
in  fize  and  power  of  such  steel  springs.  Stei-l  manufacturers 
are  now  turning  out  springs  50  to  fiO  feet  long,  capalile,  when 
duly  coiled,  of  exerting  a  pressure  of  800  pounds  to'JOO  pounds, 
without  pcrriianont  sot. 

In  a  inntlifiration,  in  place  of  one  .^spring,  wound  up  at  inter- 
vals along  the  road  by  means  of  stationary  engines,  a  number 


of  springs,  each  properly  wound  up,  are  taken  on  at  the  begin- 
ning of  the  route,  and  as  f;ist  a*  one  expends  its  energy  in  mov- 
ing the  car,  another  is  brouglit  into  play,  and  the  trip  is  con- 
tinued till  all  are  exhausted,  or  tl;e  run  is  made. 

Street-lamp.  One  imblicly  exposed  on  the 
stn'ft.  Tilt;  ligiiting  ot"  streets  on  occa.sion.s  of  re- 
joicinfj.s,  processions,  grand  entries,  and  leeeptions 
has  always  been  an  ateepted  Oriental  device  for 
(gracing  such  occasions.  The  feast  of  the  dedication 
was  sucli  anioiif?  tlie  Jews.  The  Roman  forniii  wa.s 
lighteil  when  night-games  were  celebrated.  Caligula 
once  lighted  the  vhole  city.  Constautine  lighted 
u])  the  city  of  the  Hosphorus  on  Easter  eve. 

The  streets  of  Antioch  and  Edessa  were  lighted  in  the  fourth 
and  lifth  centuries.  The  lights  were  lamps  suspended  by  ropes. 
The  really  comfortable  lighting  of  some  Eistern  cities  nien- 
tioned  by  Jerome,  Libanius,  BiL'^ilins,  and  others  during  the 
fourth  century  wa^i  far  ahead  of  any  attempts  in  that  line  in 
Greece  or  Home,  where  people,  venturing  out  after  dark,  wero/ 
attended  by  lantern  or  torch  bearers. 

The  iinblic  lighting  of  streets  became  large  and  regular  ser- 
vice among  the  Saracens.     In  Cordova  (Ar.  Korttubnh),  under 
the  Arabs,  a  person  might  walk  after  sunset  for  a  distance  ol 
10  miles  in  a  straight  line  by  the  light  of  the  public  lamps  and 
upon  well-piived  streets.     At  ]\lak- 
kari's    "History    of  the    Moham- 
medan Dynasties  in  Spain. '^    This 
was   500  years  before  any    public 
lamp  service  in  London  or  Paris, 

The   priority  of  lighting  streets 
is  contested  between    London  and 
Paris.        In    London    it     appears 
that  in  1417,  Sir  Henry  Barton,  Jlayor,  ordered 
"  Liinterns  with  lights  to  W  hanged  out  on   the 
winter  evenings,  between  Ilallowtide  and  Candle-, 
masse." —  Stowe. 
In  1GG8,  householders  were  reminded  that  they 
should  hang  out  lanterns  duly  at  the 
accustomed  time,  and  in  lli'JO  this  or- 
der was  renewed,  and  these  lights  were 
required   to    be    kept    burning    from 
dark  till  midnight  every  night  between 
J  Michaelmas  and  Lady  Day. 

In  171G,  farther  ordinances  for  the 
better  lighting  of  the  city  were  made 
by  the  city  authorities,  but  the 
duty  still  rested  upon  tlie  people, 
and  its  execution  was  not  a  muni- 
cipal act.  The  Common  Council 
ordered  that  "  all  householders 
whose  houses  front  any  street, 
lane,  or  public  passage  shall,  in  every  dark  night,  that  is, 
every  night  between  the  second  night  after  every  full  moou 
till  the  7th  night  every  new  moon,  set  or  hang  out  one  or 
more  lights,  with  sufficient  cotton  wicks,  that  .>;hall  continue  to 
burn  from  G  o'clock  at  night  till  11  o'clock  of  the  same  niglit, 
under  the  penalty  of  one  shilling."  The  rest  of  the  night  might 
take  care  of  itself,  and  even  these  regulations  were  evaded  and 
disregarded. 

The  streets  were  subsequently  lighted  by  contract  for  117 
nights  in  the  year.  This  proving  unsatisfactory,  an  act  of  Par- 
liament was  passed  in  1736,  which  authorized  the  corporation 
to  establish  glass  lamps  to  be  lighted  from  sunset  to  sunrise  all 
the  year  round,  and  the  number  was  increased  to  5,000  within 
the  bounds  of  the  city  proper  ;  probably  15,000  within  the 
group  of  municipalities  known  as  London.  In  1744,  the  light- 
ing of  the  eity  was  still  farther  regulated  by  act  of  Parliament, 
and  at  a  somewhat  later  period  Oxford  Street  alone  was  Siiid  to 
contain  more  lamps  than  all  Paris. 

Misson.  the  celebrated   traveler,  who  visited  England  about 

1680,  states  that  in  the  streets  of  London,  "  instead  of  lanterns, 

they  set  up  lamps  which,  by  means  of  a  very  thick  convex 

glass,  throw  out  great  rays  of  light  which  illuminate  the  path 

I  for  people  that  go  on  foot  tolerably  well."    These  lamps  were 

at  every  tenth  house.    They  fell  info  disuse,  and 

lanterns  were  substituted.    Thes^e  bu/l's-eyes  were 

again  introduced  in  London  in  1709- 

"  Master  Kennning  "  is  noted  as  the  enterpris- 
ing establisher  of  public  lamps  in  London.  His 
oil  lamps  eventually  gave  way  to  Murdoek"s  g;is- 
lamps,  1708  ;  and  Wiusor,  1803. 

An  order  was  issued  in  Paris,  in  the  year  1524, 
that  the  inhabitints  should  keep  lightji  burning, 
afternine  in  thoevening.  before  the  windows  of  all 
houses  which  fronted  Hie  stncts;  and  in  October, 
1558,  large  vases  filled  \^  ith  pitch,  resin, and  otlier 
!  combustibles  were  placed  at  the  corners  of  the  streets,  or  nearer 
'  together  if  necessary.  These,  in  the  next  month  of  the  same 
:  year,  were  superseded  by  lanterns. 

I      The  lighting  arrangements  of  the  streets,  however,  still  con- 
I  tinned  for  many  years  on  a  very  imperfect  footing,  and  travelers 
still  found  it  advisable  to  employ  men  bearing  liuks  or  lanterns, 
'  when  going  abroad  after  nightfall. 
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Fig.  5981. 


Street-Lamp. 


Fig.  59  a. 


In  1037  the  lighting  and  police  arrangements  of  Paris  were 
improved  ;  the  projet-t  wji;;  that  of  the  Ahhe  Laudiiti,  and  was 
legalized  in  1662.  In  lUTI  the  lamps  were  ordered  to  be  lighted 
from  the  2Uth  of  Octolii-r  to  the  end  of  March,  having  pre- 
viousl}'  been  kept  lighted  only  during  the  four  winter  mouths  ; 
at  thi.^  time  the  lamps  were  kept  burning  on  moonlight  nights 
as  well  as  others.  Their  number  in  1771  was  estimated  at  6.232. 
Amsterdam  had  street  lanterns  in  1669  ;  The  Uague,  1678 ; 
Copenhagen,  16S1 ;  Hamburg,  1675;  Berlin,  1682;  Vienna, 
17(.4  ;  Birmingham,  England,  1733. 
For  lighting  byga?,  see  Gas. 

In  the  example,  the  glass  is  in  a  single 
piece,  flaring  at  top,  and  having  an  opening 
at  the  bottom  to  receive  the  burner  The 
cover,  to  which  it  is  attached,  is  conical  in 
shape,  is  supported  by  four  rods  affixed  to 
the  top  of  the  lamp-post,  and  is  capped  by  a 
perforated  hood- 

.lames  L.  Ewin's  street-lamp  ha<  a  sup- 
pis'  of  naphtha  or  other  oil  .sufficient  to 
last  far  a  week  or  longer,  contained  with- 
in a  reservoir  located  in  or  bt-neatli  the 
pivement.  Water  under  pres.-;ure  from  the 
.•^treet-main  or  a  scrvice-pipt'  is  applied  to 
tile  oil  by  a  pipe,  and  t;ie  oil  i^  conducted 
to  the  burner  by  another  pipe,  the  flow  being 
regulated  by  stopcocks  at  the  burner  and 
in  the  water-pipe.  The  reservoir  is  fur- 
nished with  a  removable  bucket  inclosed 
by  a  hinged  oil-tight  lid,  as  means  for  dis- 
chai-ging  the  water  and  refilling  the  rtiser- 
voir  with  oil.  A  single  pidlock  secures  the  lid  and  the  water- 
supply  cock.  In  this  general  form  the  oil-supply  apparatus  is 
used  in  connection  with  an  ordinary  g.ts-Ianip  post.  In  an- 
other form,  an  enlargement  in  the  post 
constitutes  the  reservoir,  and  a  simple 
cock  provides  for  discharging  tlie  water-  In 
some  forms  provision  is  made  arainst  the 
esca])e  of  the  water  or  oil  through  the  out- 
let of  the  other.  The  lamp-lighter  simply 
turns  on  the  oil  at  the  burner,  and  the 
water-pressure  keeps  the  tlame  supplied 
continuously  until  the  flow  is  stopped  or 
the  oil  is  exhausted. 

Street-lo'co-mo'tive.     1.  An 

engine  (usually  steam)  Jor  use  on 
ortlinarv  road  or  paveint-nt.  Seti  Road- 
LocoMonvE ;  Tkaction-kngink. 

2.  A  small  ooni|iact  engine  for  use 
on  board  a  street-car,  as  a  substitute 
for  horses.  A  duniniy- engine  (Fig, 
5983).     See  SruKicr-CAU. 

Street -rail'way.  See  Street- 
car ;    STF.AM-iAUiaA'lK. 

street-sprinkler.     A    cask    or 

water-hox  on  wlietds,  with  a  rose  at 
the  rear  to  sprinkle  water  upon  the 
street.  Kinds  and  capacities  are  va- 
rious. They  are  usually  filled  from 
the  public  hydrant  or  iire-plug,  and 
have  means  by  which  the  driver  can 
control  the  i.syue  of  water. 

Street-sweep'ing  Ma-chine'.  A 
wagon  i>rovided  with  scraper.s  and 
brushes  for  gather- 
ing up  street-dust 
and  nnid  and  de- 
positing it  in  the 
wagon-bed. 

Boase's  stroet-sweep- 
ins  machine  (England, 
1831)  had  5  rows  of 
brushes  spirally  ar- 
ranged on  an  axis  which 
is  rotited  by  bevel-gear 
from  the  main  axle.  It 
delivers  the  sweeping  in  a  ridge  at  the  off-sidt?  of  the  machine. 

The  street-sweeping  machine  adopted  in  the  municipal  ser- 
vice of  Paris  has  a  broom  attafhtvl  to  the  rear  of  a  two-wheeled 
vehicle,  by  means  of  a  fr.imework,  which  is  so  hingeil  to  the 
axle  of  the  vehicle  as  to  enable  the  conductor  upon  the  box  in 
front  to  raise  it  oat  of  contact  with  the  pivement,  or  to  depre.*s 
it  for  service  at  pleasure. 

Upon  one  of  the  wheels  of  the  vehicle  is  fixed  a  conical  gear- 
wheel, which  drive.-  a  pinion  running  on  an  axis  incline!  about 
20  degrees  to  the  axis  of  the  vehicle  ;  and  this  axis  is  connected 
with  the  axis  of  the  broom  by  a  chain  working  in  a  pair  of  rag- 


wheels.  The  axis  of  the  broom  itself  is  inclined  so  as  to  be 
parallel  to  the  axis  of  the  pinion  just  mentioned,  and  therefore 
oblique  to  the  direction  of  movement.  When  the  broom  is  ap- 
plied to  the  pavement  the  rag-chain  gives  it  a  rotation  opposite 
to  that  of  the  wheels  of  the  vehicle ; 
and  the  dust  or  mud  of  the  sti-eet  is 
swept  on  before  it  and  turned  aside, 

so  as  to  form  a  continuous  heap  paral-^ ^ 

lei  with  the  axis  of  the  road.  \  '^ 


Dummy. 

The  broom  is  armed  with  stout  splints,  and  is  2  feet  in  di- 
ameter. In  length  it  is  about  6  feet  It  leaves  a  track  cleanly 
swept  behind  it  of  nearly  this  breadth.  The  dust  is  left  in  a 
ridge,  or,  as  we  should  say,  in  wind-row,  and  is  removed  by 
shovels  and  carts  as  usual. 

Fig.  5985  is  a  side  sectional  view  of  Fig.  59S4. 

a   machine  in  which  the  cylindrical 
brush  is  worked   by   gearing  from  a 
spur-wheel  on  the  rotating  axle  of  the  j 
machine.    The  driving  spur-wheels 
engage   pinions   turning  loosely 
on     the    counter-shaft,    but 
clutched  thereto  by  spring 
ratchet-clutches,  which 
allow  free  backward 
rotation.       This 
shaft   is    con- 
nec  te 
chain  gearing 


Etvin's  Street-Lamp  for  Coal~Oil. 


with  the  rotary 
brushes  that 
throw  the  mud 
into  the  dumping- 
receiver. 

5i*l^6  is  a  top  view 

another    machine,    in 

[•h    the    mnd  is  swept 

the  roller-brush  H  in- 

an    inclined   scoop    E, 

by  traveling  brushes 

an   endless   >ielt.   and 

Sire  ft- Sprinkler  dfpo.=ited    in   the   box    /. 

Eroni  thence  ir  is  dumped 

when  the  machine  has  b<-en  driven  to  the  place  of  deposit. 

FiiT  5987  is  a  machine  for  removing  the  dirt  from  close  to  the 
curbstone,  and  leaving  it  where  an  ordinarj-  machine  may 
reach  it.  The  brooms  and  brushes  are  so  connected  by  shafts 
and  gearing  with  the  ground-wheels  as  to  revolve  in  a  direction 
at  ris;ht  angles  to  the  direction  cf  motion  of  the  machine. 
Fig.  5988  shows,  by  a  longitudinal  section,  a  machine  having 
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Fig.  5985. 


^trift- Sweeper. 

an  t^ii'lless  belt  with  brushes.    The  belt  is  moved  by  gear  con- 
nectiou  with  the  ground-whet-Is. 

Fig.  5989  has  a  pair  of  oblique  brushes  to  gather  a  wide 
swath  of  dirt  iuto  a  position  to  be  swept  up  by  the  succeed- 
ing eylitnlrioal  brush. 

Ancient  Uonie  had  its  cloacae,  and  so  had  its  beautiful  col- 
ony Aug-*burg;  but  the  cleaning  of  streets,  except  in  exceptional 
cases,  as  in  the  splendid  capital  of  the  Spanish  Caliphs,  Oor- 
doTa,  was  in  a  beastly  stiite  ofiuefficiency. 

In  Paris,  in  1285,  under  Philip  the  Hold,  an  order  wa-s  issued  ' 
that  each  citizen  should  keep  the  street  clean  in 
front  of  his  own  house.    In  1348  and  1388  strin-  r  ii  rr  f  i 
gent  pemiltii'S  were  enacted  against  the  remiss,  '  i 

and  a  dirt  and  garbage  cart  {un  tomberenu)  was 
estiibli'^lied.  About  the  end  of  the  fourteenth 
century  the  scavenger  business  liecame  a  regu- 
lar trade.  The  government  took,  charge  of  it  in 
l(i09,  letting  it  out  in  contracts. 

The  work  has  changed  somewhat  in  its  char- 
acter by  the  introduction  of  Sewers  (which  see) 
and  by  other  sanitary  regulations  and  arrangement'. 

Without  descending  to  the  full  particulars,  we  may  state  that 
every  kind  of  filth  was  habitually  thrown  into  the  street  until 
comparatively  modt-rn  times.  Swine  were  forbidden  to  run 
loose  in  Paris  iu  1131,  in  consequence  of  the  death  of  the  young 
King  Philip  by  a  fall,  owing  to  one  of  these  auimals  running 


Fig.  5986, 


lengths  of  road  with  important  and  incidental  advantagen, 
exclusive  of  the  enormous  saving  in  witter  and  labor.  Ap- 
parently a  sort  of  conci"ete  is  furnied  of  the  detritus  of  the 
road  surface  and  the  chemicals  employed  in  the  solution  ;  for, 
although  a  road  watered  on  this  system  may  appear  at  first 
sight  to  be  perfectly  dry,  upon  closer  inspection  it  will  be 

seen   that  the  dust  is  concreted  together  in  masses  too 

large  to  be  blown  about  by  the  «ind. 

it  is  stated  that  the  chemicals  employed  in  the  above 

solution  have  proved  very  destructive  to  the  hoofs  and 

feet  of  horses.      Quien  sabe 

Strength  of  Ma-te'ri-als.    The  strength 
of  materials  is  determined  in  three  ways,  — by 
their   resistance  to   a  crushing  force,   a  tensile 
foi'ce,  or  by  a  tortional  force.     Of  the.se  tests, 
the  former  two  posses.s  the  most  general  utility,  as 

Fig.  5987. 


EH 


street' Sweeping  Machine. 


between  the  legs  of  liis  liorse.  By  an  oniinance  of  1395  the 
throwinj;  of  tilth  into  the  streets  was  prohibited  in  Paris  It 
is  only  120  years  since  this  filthy  practice  was  in  fnU  vogue  in 
Kdinburgh. 

Street-wash'er.     A  name  sometimes  given  to  a 
liyiliaiit  Of  fire-plug  from  which   the  street  may  be 
sprinkled  or  washed,  by  a  jet 
from  hose  and  nozzle. 

An  invention  for  this  purpose  was 
introduceil  into  GlasRow,  in  April, 
18S8,  by  Mr.  Sim.     On  one  silc  of 
the   roadway,   pipes  were  laid 
next  the  pavement,  and   con 
nected   with    the  water-main. 
The    pipes   were   drilled    with 
holes  one  tenth  of  an  inch  in 

diameter.  On  turning  the 

water  on  from  the  main,I~ 

it    squirteil    across    the 

street,  eotnpletely  and  speedily  waterini 

and,  if  required,  washing  the  roadway 

"  Engineering"  describes  a  new  process  for 
"  laying  the  dust "'  in  streets,  devised  by  a  Mr. 
Cooper,  who,  amongst  other  contracts,  undertook 
the  watering  for  the  parish  of  Marylebone,  one  of  th( 
largest  in  London,  at  a  reduction  of  some  (ifly  per  cent 
on  the  other  tenders.     Mr.  Cooper's  system  of  watering 
is  ba.sed   upon  the  principle  of  utilizing  the  moisture 
always  susjiended  iu  the  atmosphere,  by  saturating  the 
ro'ids  with  a  solution  of  deliquescent  .salts.      Upwards  of  one 


Street- Sweeping  Machine. 

compressive  or  tensile  strains  are  those  to  wliioh 
materials  are  most  frequently  subjected  iu  struc- 
tures of  any  kind. 

The  reader  is  referred  to  Barlow,  "On  the  Strength 
of  Materials."  Consult,  also, 
"  Ordnance  Manual,"  ed. 
1861,  and  technical  works 
on  building,  civil  engineer- 
ing, iron  working  and  manu- 
facture, etc.     See  Tesmng- 

M.MlllNE. 

Stretch'er.  1.  (Brkk- 
/iii/ini/.)  A  brick  whose 
length  is  laid  in  the  direc- 
tion of  the  length  of  the 
wall. 

2.  One  of  the  extension- 
vodsof  an  umbrella,  attached 
at  one  end  to  the  sleeve 
which  slides  on  the  handle, 
and  at  the  other  end  to  a  rib  of  the  frame.  ' 

3.  (Carpentry.)     A  tie-timber  in  a  frame. 

4.  A  round  rail  joining  the  legs  of  a  chair.     A 

round. 

5.    (Vehicle.)      A  jointed 
rod  by  whose  extension  the 
carriage  bows  are    sepa- 
rated and  exjianded,  so 
'nil  the  cnn- 
hood. 
Nautical.) 
le  foot-rest 
a  rower  at 


Fig.  5988. 


the  bottom 
of  a  boat. 


Street-Sweeping  Machine, 
h.  A  cross-piece  to  keep  the  sides  of  a  boat  dis- 


uiillion  gallons  of  the  solution  have  been  distributed  over  various  1  tended  when  slung  to  get  on  board  or  overboard. 
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Rond-Swerpin^  Machine 

7.  A  tool  for  exi»;iniliiig  gloves. 

8.  {Shoemakimj.)    An  ex[i.iiiding  last  foi-  distend- 
ing shoes. 

9.  {Fine  Arts.)     a.  A  frame  for  expanding  a  can- 
vas for  painting.  ^ 

b.  A  corner-piece  for  distending  a  vy 
canvas  fi'anie. 

10.  A  litter  or  hand-barrow  for  car- 
rying J  wounded,  sick,  or  disorderly 
person. 

Fig.  5990. 


(a> 


Fig.  5991. 


Boot  and  Shoe  Stretcher. 

It  is  in  ^eat  request  at  the  front  during  an  arfion,  for  carry- 
ing o.T  the  wounded  to  the  rear,  to  a  field  hospital,  or  to  amhu- 
lance.s  for  transportation  farther  to  the  rear.     It  is  usually  lilie 
a  hand  barrow,  with  a 
bottom  made  of  saclt- 
ing.    naiied      to      the 
frame.  Some  have  legs, 
and  some  have  none. 
Those  with  folding-lej^ 
pack  more  compactly 
for  transportation. 

.K  number  were  pat- 
ented during  our  late 
war.     Fig  5992  shows 
*  one    whicil    may    be 
folded  for  transporta- 
k^lretcher  for       tion,    is    mounted  on 
Painters^  Canvas,  wheelsand  springs  and 
on    folding  logs,     and 
its  bed  portions  ai^  adaptable  to  the  neces- 
sities of  varying  cases. 

Stretchers  are  also  used  for  conveying 
dangerous  persons  to  a  place  of  safety  : 
mad.  drunk,  or  ferocious,  to  asylum,  jail, 
police-station,  nr  guard-house.  See  Liiteb; 

UlEU;    H  IND-UARROW. 

Stretch'er-mule.  {CoUon-man- 
u/ndure.)       A    nnile    adapted    to 
stretch  and  twist  fine  rovings  of  cotton,   liringing 
tliem  forward  another  stage  in  respect  of  attenuation 
anil  twisting.     See  Mi'le. 

Stretch'ing -course.  (Mnsonry.)  A  conrse  of 
stones  or  bricks  laid  witli  their  longest  dimensions  in 
the  direction  uf  the  length  of  the  wall.      See  BoNI). 

Stretch'iug-frame.  (Collon-innimfacture.)  a. 
A  machine  in  wliirh  rovings  are  stretched  in  the 
proce.ss  of  converting  them  into  yarn. 

b.  A  long  frame  on  wliich  starched  muslins  are 
stretched  and  exposed  in  a  warm  room  to  drv.  It 
is  the  substitute  for  the  cylinder  drying-machine, 
which  is  used  uj>on  heavier  cla^sses  of  goods. 


To  give  the  palfnt  finish,  the  sides  of  the  frame 
are  moved  l>ackward  and  forward,  so  as  to  give 
a  diagonal  stretch  in  alternate  directions  to  the 
cloth  This  is  continued  until  dry,  and  the  effect 
is  a  soft  and  elastic  finish,  resembling  clear-starch- 
ing. 

Stretch'ing  -  ir'on.  (LcKthcr-  icork- 
iiiij. )  A  currier's  tool,  resembling  a  slicker, 
consisting  of  a  Hat  piece  of  metal  or  stone 
fixed  in  a  handle  and  used  to  scrape  the 
surface  of  curried  leather,  to  stretch  it, 
reduce  inequalities,  and  raise  the  bloom, — 
a  certain  powdery  appearance  which  marks 
the  surface  of  well-tanned  leather. 

Stretch'ing-ma-chine'.  A  machine 
for  stretching  textile  fabrics  so  as  to  lay 
their  warp  and  woof  yarns  in  truly  paral- 
lel p  sitions. 

An  ingenious  and  effective  machine  for 
this  purpose,  patented  by  Moraud  of  Man- 
chester, is  described  in  JJewton's  "Lon- 
don  Journal  of  Arts   and  Science"  for  December, 
183.5.     See  also  Tenteuing->i.\chixe. 

Striae-de-tect'or.  An  instrument  invented  by 
Profes-sor  Tbpler  of  Riga  for  detecting  the  streaks  or 
stria",  in  glass-disks,  caused  by  irregularities  of  den- 
sity. These  are  sometimes  of  sufficient  magnitude  to 
be  'visible  on  simple  inspection,  but  when  not  so, 
they  render  the  glass  unfit  for  optical  )iurposes. 

The  instrument  consists  of  a  lamp  before  which  is  placed  an 
opaque  disk  having  apertures  of  various  dimensions,  enabling 
the  observer  to  vary  the  size  of  the  radiant  at  pleasure.  The 
light  is  thrown  on  a  large  lens  of  short  focus,  and  pa.sses  through 
the  glass  to  be  examined.  Es.actly  at  the  focal  point  is  placed 
an  opaque  disk  of  the  exact  size  of  the  image  there  formed.  If 
the  lens  to  be  tested  is  perfect,  a  complete  eclip.se  will  take 
place,  but  if  irregularities  exist  they  will  cause  the  rays  falling 
on  them  to  deviate  from  the  focal  point,  and  will  produce  an 
image  of  their  figure  apparently  more  or  less  bright  upon  a  dark 
ground. 

Strick.  A  handful  or 
bunch    of    luickhd    amV 
sorted  fiax,  ready  for  con- 
version   into    slivers  by 


General  ToJtipfctns  s  cylrttcner. 


A  cwt.  (112  lbs.)  of  flax  makes  300  to  400  siricks. 

Strickle.      1.    (Carpentry   and  Masmiry.)      A 
pattern  or  templet. 

2.   {Foandinij.)     a.  A  semicircular  piece  of  wood 
used  in  sntoothing  molds  of  loam  to  form  cores  for 
curved  and  crooked  pijies;  also  for  spreading  upon  the 
coresa  thickness  of  loam  answering  to 
therequiredthicknessof  the  pipe.  The       Fig.  5993. 
core  and  its  envelope  form  a  model  in 
the  sand-fla.sk,  and  are  then  removed  ; 
the    outer  thickness    of   loam   is  re- 
moved, exposing    the    core  ;    this    is 
jilaced    in     the     mold,     resting     on  Siretehing-hon. 
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jirints  ;  the.  mold  is  closed,  clamped,  and  the  metal 
lioured. 

h.  A  strai^^lit-edge  of  wood  with  which  to  remove 
siiperlliioiis  sand  I'lom  a  llask  after  ramniing  up. 

2.  {Clotli-s/ii'iiriiifj  Machines.)  A  straight-edge 
fed  with  emery  and  employed  to  grind  the  eilges  of  a 
series  of  knive.s  arranged  spirally  on  a  cylinder. 

3.  A  straight-edge  to  strike  gi-ain  to  a  level  with 
the  ujiper  edge  of  the  measure.     A  strike. 

4.  An  instrument  lor  whetting  .scythes.     A  rijie. 

5.  (Fld.r.)    A  stritcc  or  sword  used  in  dressing  lla.x. 
Strict'ure-cut'ter.    An  instrument  for  dividing 

contractions  of  the  urethra.     A  catheter  concealing 


V. 


C^^iW 


Tietnann^s  Stricltire-  Cutters. 

a  knife,  which  may  he  pushed  out  at  the  proper 
time,  dividing  the  stricture  without  injuring  any 
other  jKU't  of  tlu>  >irctlira. 

a  13  Peterti'a  instrument,  h.avmg  a  lancet  concealed  in  the 
catheter  and  projected  by  a  piston. 


Fig.  5995. 


tS^ 


=^ 


Strirtltre-  Dilators. 


b  is  Civialle"8,  having  spoon-shaped  terminals  concealing  tUa 
knife. 

c  i.-i  (jouley's.     c',  an  enlarged  view  of  a  portion. 

(/ is  another  of  (juuley's.  (/',  an  enlarged  view,  showing  the 
lancet  projecled  from  the  sheath. 

t  t'  r"  are  Volimier's  ilistrumenta. 

/ r ,  Martin's  iiistiument. 

Strict'ure-di-lat'or.  An  instniinent  fur  reliev- 
ing coiitraetions  in  the  urethra,  by  Ixdriitii. 

a  ti  lire  views  of  .Miner's  instrument,  one  showing  the  probe 
projected. 

Circe  are  Holt's  instruments,  of  different  diameters,  for  con- 
secutive use  in  exp:indiiig  tlie  walls  <if  tlic  urethra 

il  il  is  Humste;id's  dilator. 

e  shows  dilatoi's  of  varying  forms,  with  whalebone  guide. 

f  is  till  expansible  bifurcated  inhtriuiieut. 

g-.  Sir  Henry  Thompson's  instrument,  with  expansible  stem 
section. 

Strig'il.      1.    An    instrument   formerly   u.sed    in 
baths  for  scraping  olf  the  sweat, 
but   more   specilically  useful  in  Fib'-  5990. 

exciting  the  action  of  the  .skin 
and  tissues  beneath. 

2.  A  tlesh-brush. 
Strike.      1.    {Brick-maiinij.) 

A  .small  piece  of  wood  about 
IJ  in.  X  A  in.,  and  10  inches 
long,  used  to  remove  the  super- 
lluous  clay  from  the  mold. 

"2.   A  similar  strip  is  used  in 
niciisuring  grain,  and  hence  the  Strigils. 

term  struck  measure   as  distin- 
guished  from  heaped  mea.s«i;e.       Customs  vary    in 
this  respect,  and  the  practice  of  selling  by  weight  is 
superseding  the  old  mode.     See  Stiucklk. 

3.  (Foundinxj.)  a.  A  hook  in  a  foundry  to  hoist 
the  metal. 

b.  A  paddle  or  straight-edge.     See  S'ruiciii.E. 

4.  (Melal-imrking.)  A  puddler's stirrer.    Knthhle. 

5.  (Flax-ivorldng.)  A  handful  of  tlax  that  may 
be  struck  at  once. 

6.  {Sugar-7naking.)  The  quantity  of  sirup,  the 
contents  of  the  last-pan,  emptied  at  once  into  the 
coolers. 

7.  An  iron  pale  or  -standard  in  a  gate  or  fence. 

8.  (Milling.)  a.  The  prolongation  or  extension 
of  a  stratum  in  a  direction  at  right  angles  to  the  flip. 
The  strike  is  also  called  the  line  of  betirinij.  II  a 
stratum  dip  to  the  N.,  the  strike  is  E.  and  W. 

Of  the  horizontal  drifts  of  a  mine,  one  set  follows  the  strike 
of  the  vein  and  the  other  is  at  rijrht  angles  t«  it.  The  former 
are  for  working  the  vein,  the  latter  for  removing  the  ore  and 
draining  the  mine. 

b.  The  intersection  of  a  vein  with  the  surface. 
The  place  where  the  vein  crops  out. 

Strike-or-si'lent.  (Horology.)  A  piece  in  a 
clock  which  sets  the  striking  parts  in  or  out  of 
action.  In  the  latter  case,  it  pushes  the  warning 
piece  clear  of  the  pin  in  the  hour-wheel,  .so  that  the 
latter,  the  prime  agent  in  the  striking,  is  allowed 
to  revolve  without  setting  in  motion  the  train  of 
parts  which  atl'ect  and  regulate  the  striking. 

In  the  strike  position,  the  pin  on  the  hour-wheel 
is  effective  in  mo\-ing  the  warning-piece,  so  that  the 
clock  strikes  tlie  hour  regulated  liy  the  snail. 

Strik'er.  1.  (Forging.)  A  species  of  steam- 
hammer,  striking  in  a  manner  .similar  to  the  trip- 
hammer, but  operated  directly  from  the  engine,  the 
cam-wheel  being  dispensed  with.  It  may  be  ad- 
justed to  strike  cither  vertically,  or  horizontally,  or 
at  any  angle,  and  is  designed  as  a  siib.stitute  for 
the  blacksmith's  assistant,  known  as  the  striker,  ou 
heavy  work. 

Pig.  5997.    Position  for  vertical  itlows. 

Fig.  5998.  n  shows  it  in  position  for  vpscttini;,  d<-Iivering 
horizontal  blows. 

b.  Position  for  lilows  at  an  angle  of  45'^,  for  bemliiig  angle- 
iron  and  T-8titTeners. 
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Fig.  5997. 


Fig.  5999. 


SlrUcer. 

The  operator  can  regulate  the  force,  direction,  or  rapidity  of 
blows  by  actuating  a  foot-valve  prtijecting  through  the  floor, 
nwar  the  anvil.  They  can  be  arranged  for  working  by  com- 
presised  air  or  water-pressure,  but  are  usually  worked  by  steam. 

2.  A  haidcue<l  moM  or  former  upon  which  a 
softened  steel  biock  is  struck,  to  receive  a  concave 


Fig.  5993. 


Ditein's  Striker. 

impre.ssion  from  the  striker.  Sicnges  are  made  in 
this  way,  the  two  portions  receiving  their  grooves 
from  a  striker  between  them.     See  S\v.\ge. 

3.    .\  linrpoon. 

Strik'ing.  1.  (Architecture.)  The  removal  of  a 
center  upon  wliich  an  arch  has  been  built.  It  is 
done  by  striking  the  wedges  on  which  the  ribs  rest. 
See  CuNTEr.lSG. 

2.  (Joitierij.)  Kunning  a  molding  with  a  molding- 
plane, 

Strik'ing-knife.  Wlien  hides  are  taken  from 
the  lasst  pit  of  tauning-lit^uor  they  are  washed  and 
dripped,  being  occasionally  placed  m)on  a  long  cy- 
lindrical horse  and  striici:  or  smoothed  with  a  tri- 
angular steel  knife,  which  brings  a  bloom  to  the 
surface. 

Strik'uig-ma-chme'.      1.  {Lcatlier.)     One  for 


Striking- ihiddnt  for  Utraping  Hidts. 

scraping  hides.  The  hiile,  being  laiil  upon  the  lower 
of  two  rollers,  is  gradually  alluwed  to  pass  beneath 
the  upper  roller,  which  carries  a  sharp-etlged  spiral 
knife.  The  lower  roller,  being  suiiported  on  springs, 
maintains  a  uniform  but  yielding  ])ressure,  and 
adapts  itself  to  the  varying  thickness  of  the  hitle, 
the  knife  in  the  mean  time  scniping  out  the  bloom  ou 
the  hide. 

2.  (Metal-working.)  A  machine  for  staniiung 
metals.     See  Stkiking-up  Prkss. 

Strik'ing-plate.  (Carpentry.)  The  device  by 
which  the  wooden  centeiing  of  an  arch  is  lowered 
when  the  arch  is  completed. 

The  upper  plate  a,  notched  on  the  lower  side,  serves  as  a  base 
for  the  framing  of  the  center,  and  the 
lower  plate  6,  notched  on  the  upper  Fig.  6000. 

side,  rest*  on  the  pier  or  posts  which 
support  the  whole.  The  two  are  sep- 
arated by  the  compound  wedge  c, 
which  is  secured  by  keys.  When  these 
keys  are  driven  out,  the  wedge  c  is  Striking  Platts  and 
free  to  slide  backward   allowing  the  U'erfgM. 

plate  a  and  superposed  framing  to 
descend,  leaving  the  voussoirs  unsupported. 

Strik'ing-up  Press.  (Shect-mctal  Woiking.) 
A  press  fur  striking-up  or  raisiny  sheet-metal  in 
making  dislies,  pots,  pans,  cups,  etc.  See  also 
Dkop-fress. 

In  that  illustrated,  the  dUk  to  be  Fig.  6001. 

shaped  is  laid  on  the  upper  face  of 
the  bellow  die  ir.  the  upward  move- 
ment of  which  clamps  it  against  the 
collar  y.  while  the  cameo-die  a-  de- 
scends and  forms  the  object,  which 
is  afterward  ejected  from  the  matrix 
by  a  follower.  The  movements  of 
both  dies  are  derived  from  a  rocking 
cam  5,  actuated  from  the  fly-wheel  , 
d  through  gears/g- 

See  STAMPX>G-3t-\CHINE.  : 

Strik'ing  -  ■snatch.      One  ; 
which   indicates   the   time  of  ■ 
day  either  automatically  or  in  ; 
response  to  the  pushing  in  of  a 
knob.     A  Eepe.\ter. 

The  watches  of  the  time  of 
Charles  Y.  and  Louis  XI.  had 
striking  arrangements,  and  on 
two  occasions  mentioned  in  the 
chronicles  of  the  times,  thieves 

with  the  booty  on  their  per-  i  | — 1|^ . 

sons    were    detected    by   the  LJ      PH       L 
striking  of  the  watches.  Striking-Macltine  for 

String.    1.  A  cord  of  small  Metals. 

diameter. 

2.  (JIusie.)  The  cord  of  fiber  or  metal  whose  vi- 
brations produce  the  notes  in  instruments  of  the 
stringed  class.     See  Misical  Instuuments. 

'*  The  following  four  laws  govern  the  vibration  of  strings :  The 
rate  of  vibration  is  inverselj'  proportional  to  the  length:  it  is 
inversely  proportional  to  the  diameter :    it  is  directly  propor- 
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tional  to  the  square  root  of  the  stretching  weight  or  tension ; 
anil  it  is  inversely  proportional  to  the  square  root  of  the  density 
of  the  string.  When  strings  of  different  diameters  and  densi- 
ties are  compared,  the  law  is,  that  the  rate  of  vibration  is  in- 
versely proportional  to  the  square  root  of  the  diameter  of  the 
string".  The  amount  of  motion  coniniunieated  by  a  vibrating 
string  to  the  air  is  too  small  to  be  perceived  as  sound,  even  at 
a  small  distance  from  the  string.  Hence,  when  strings  are  em- 
ployed as  sources  of  musical  sounds,  they  must  be  jissociated 
with  surfaces  which  take  up  their  vibrations,  and  transfer  them 
to  the  surrounding  air.  Thus  the  tone  of  a  harp,  a  piano,  a 
guitar,  or  a  violin  depends  mainly  upon  the  sound-board  of 
the  instrument. 

"  When  a  string  vibrates  as  a  whole,  it  usually  divides  at  the 
same  time  into  its  aliquot  parts.  Smaller  vibrations  are  super- 
posed upon  the  larger,  the  tones  corresponding  to  the  smaller 
vibrations,  which  are  known  as  overtones,  mingling  at  the 
same  lime  with  the  fundamental  note  of  the  string.  It  is  the 
addition  of  such  overtones  in  different  proportions  to  funda- 
mental tones  of  the  same  pitch,  which  enables  the  listener  to 
distinguish  the  sound  of  a  clarinet  from  that  of  a  tiute,  and 
the  sound  of  a  violin  from  both.  Could  the  pure  fundamental 
tones  of  these  instruments  be  detached,  they  would  be  undis- 
tingnishable  from  eacli  otlicr ;  but  the  different  admixture  of 
overtones  in  the  different  instruments  renders  their ///ntre.s  di- 
verse, and  therefore  distinguishable.  When  a  stretched  string 
is  plucked  aside,  or  agitated  by  a  bow,  all  the  overtones  whicli 
require  the  point  agitated  for  a  node  vanish  from  the  clang  of 
the  string.  The  point  struck  by  the  hammer  of  a  piano  is  from 
one  seventh  to  one  ninth  of  the  length  of  the  string  from  its 
end  ;  by  striking  this  point,  the  notes  which  require  it  as  a 
node  cannot  be  produced,  a  source  of  dissonance  being  thus 
avoided."  —  TVNDALL. 

Pythagoras  appears  to  have  understood  the  relation  of  musi- 
cal "intervals,  and  is  said  to  have  stretched  musical  strings  of 
equal  lengths  by  weigllts  having  such  proportion  as  to  produce 
fourths,  fifths,  and  octaves. 

2.  {Miitiiuj.)  A  small  vein  of  ore,  divaricating 
froTii  till'  main  vein  and  passing  oft'  into  the  rock. 
Still  smaller  veins  are  called  threads. 

3.  (Shipwrighting.)  The  uppermost  row  of  planks 
in  a  ship's  ceiling,  or  that  between  the  upper  edge 
of  the  upper  deck-ports  and  the  gunwale. 

4.  A  projecting  course  of  bricks  or  stones  in  a 
wall.      A  slriiKi-nncrse. 

String-block.  (Music.)  A  block  in  the  wooden- 
frame  piuiii.i-luite  into  which  were  driven  the  studs 
upon  which  the  strings  were  looped. 

it  is  now  superseded  by  a  slring-platc,  which  has 
the  same  function,  but  has  the  advantage  of  metallic 
rigidity,  as  a  consei[uence  of  which  the  strings  re- 
main longer  in  tune. 

String-board.  {Carpentry.)  One  of  the  slant- 
ing pieces  of  stairs  into  which  the  steps  are  notched. 

String-course.  (.Masonry.)  A  course  of  brick 
or  .stone  projecting  slightly  from  the  face  of  the  wall 
and  forming  a  horizontal  line.  It  may  be  flat, 
molded,  or  c'liriched. 

Stringed  In'stru-ment.  (Music.)  An  instru- 
ment whose  tones  are  ]iroilnced  by  the  vibration  of 
strings.     See  Muslc.\L  Instruments. 

The  ancient  Egyptian  karps  had  4,  6,  7,  to  22  strings,  and 
were  elegantly  made.  Their  guitar  had  3  strings:  lyres,  6,  7, 
10,  and  18.  See  Musical  Instruments,  pages  1499,  1500;  list 
of  musical  instruments,  page  1501  ;  classification  of  instru- 
ments, pages  1.51)0, 1501 ;  tiible  of  compass  of  instruments,  page 
149S  ;  II.xKP  ;  Piano  ;  Violin  ;  etc. 

String'er.     1.  (Carpentry.)    A  horizontal  timber 
connei-ting  posts  in  a  frame  ;  as,  — 
A  tie-timber  of  a  truss  bridge. 
A  horizontal  tie  in  a  floor  framing. 

2.  (Railway  Eniiiiucring.)  A  longitudinal  balk 
or  tintber  on  which  a  railway  rail  is  fastened,  and 
whicli  rests  on  tr.ansverse  sleepers. 

3.  (Shipwriyhtlng.)  An  inside  strake  of  plank 
or  of  plates,  secured  to  the  ribs  and  supporting  the 
ends  of  the  beams.      A  shelf-piece. 

String-piece.  (Carpentry.)  a.  A  horizontal 
connecting  striji  or  plank  of  a  frame. 

h.  The  timber  beneath  a  staircase  which  forms  the 
soffit  or  ceiling. 

c.  A  timber  in  a  floor  framing. 


String-plate.  (Music. )  An  iron  bar  in  a  [liano- 
forte  IVanie  into  which  are  inserted  the  studs  to 
which  tlie  strings  are  secured. 

Strip.  1.  (Mining.)  An  inclined  troitgh  in 
which  ores  are  separated  by  being  distnrbc'd  while 
covered  by  a  stream  of  water  descending  the  strip. 

2.  (Machinery.)     To  tear  the  thread  ofl'  a  screw. 

3.  A  narrow  piece  of  board  nailed  over  a  crack  or 
joint  between  planks. 

Stripe.  (Weaving.)  A  pattern  produced  by 
arranging  the  warp-threads  in  sets  of  alternating 
colors  ;  or,  — 

In  sets  of  varying  fineness,  of  the  same  color  ;  or. 

By  drawing  bunches  of  warp-threads  through  the  eyes  of 
some  of  the  heddles  ;  or, 

By  passing  several  heddlesful  through  the  same  intervals  of 
the  reed. 

A  ive/l  stripe  crossing  the  warp  stripe  constitutes  a  rkecic 
pattern. 

Strip'per.     1.  See  FiLE-sruiprER. 

2.  (Carding.)  A  device  for  lilting  the  top  flats 
from  the  i-arding-cylinder. 

Strip'ping.  1.  (Carding.)  The  operation  of 
ideaning  or  removing  the  short  fibers  from  between 
the  teeth  of  the  various  cylinders  and  top  flats. 

Some  machines  are  self-stripping  ;  every  other 
[  flat  being  moved  in  one  motion  of  the  strip|iiug 
;  mechanism,  the  second  motion  taking  the  alternate 
flats. 

2.  (File-making.)  The  process  of  cross-filing  and 
then  draw-filing  file  blanks  to  prepare  them  for 
grinding  or  cutting. 

3.  Kemoving  the  wings  of  the  tobacco  leaf  from 
the  stems.  The  loings  are  piled  and  pressed,  and 
form  a  hook. 

Strip'ping-knife.  (Husbandry.)  A  tool  for 
removing  the  blades  of  sorghum  from  the  stalks, 
previous  to  grinding.     See  Fig.  ]  062,  page  444. 

Strob'o-scope.  A  toy  defiending  for  its  efl'ects 
upon  the  persistence  of  visual  impressions,  like 
the  thaumatrope  and  anorlhoscope ;  zoetrope.  See 
Phenakistoscope. 

Strock'le.  (Glass-making.)  A  shovel  for  frit, 
sand,  etc.  It  has  turned-up  edges  to  increase  its 
holding  capacity. 

Stroke.  1.  The  length  of  rectilinear  motion  of 
a  piston,  pump-rod,  plunger,  etc. 

With  a  stationary  engine,  the  motion  of  the  piston- 
rod  outward  is  the  front  stroke,  the  reverse  is  the 
back  stroke.  The  iip  and  down  result  from  the  posi- 
tion of  the  cylinder. 

With  a  locomotive  the  front  stroke  is  toward  the 
front  of  the  engine,  and  conversely. 

The  stroke  of  a  valve  is  called  its  travel  or  throw. 

The  throu!  of  a  crank  is  the  diameter  of  its  circle 
of  revolution  ;  twice  its  radius. 

The  term  excursion  is  applied  in  some  cases  ;  in 
others,  the  term  range. 

Strong-sand.  (Founding.)  That  which  con- 
tains a  large  quantity  of  clay,  and  is  therefore 
tenacious. 

Stron'ti-um.  Equivalent,  44 ;  symbol,  Sr.  ; 
specific  gravity,  2.54.  This  is  a  white,  malleable 
metal,  of  but  little  importance  in  a  mechanical  point 
of  view,  but  its  salts  are  used  in  pyrotechnics  to  give 
a  red  glare. 

Strop.  1.  (Mope-inaking.)  A  rope  with  an  eye 
at  each  end,  used  in  twisting  strands. 

2.  (Nautical.)  A  ro|ie  spliced  into  a  circular 
wreath  to  seize  around  a  block  for  hanging  it. 

3.  Another  name  for  strap,  as  razor-strop. 
Stroud.     (Fabric.)     A  coarse  blanket-stuff",  used 

in  trading  with  the  Indians. 

Struu^tain.  (Fabric.)  A  coarse,  narrow  worsted 
braid. 
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Struse.  (Nautical.)  A  river-craft  of  Russia  for 
carryinji  produce  and  goods. 

Strut.  A  bar  in  a  I'nime  liaving  equal  and  oppo- 
site forces  applied  to  its  ends,  acting  inward  and 
producing  upon  it  a  .state  of  compression.  A  tie  is 
a  bar  differently  applied,  its  function  being  tensile. 
A  bar  applied  to  a  strut  to  prevent  lateral  deviation 
is  a  stay.    See  Tiiu.ss  ;  Roof  ;  etc. 

Specijically .  a  A  diagonal  timber  which  acts  as  a  post  or 
brace  to  support  a  principal  rafter  or  purlin.  Its  lower  end  is 
stepped  into  a  tif-benfn,OT  on  a  shoulder  of  a  ^^?l^  or  queen  post. 
See  King-post  Truss. 


Fig.  6002. 
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Gate  wiUt  Diagonal  Struts. 

d  rf,  in  Fig  G002,  show  struts  to  prevent  the  sagging  of  the 
gate. 
6.  Braces  between  joists.    See  Strutting. 

Strut'ting.  (Carpentry.)  Diagonal  braces  be- 
tween joists  to  prevent  side  deflection.     See  Cni.M- 

NEY. 

When  the  pieces  are  crossed  alternately,  it  is 
called  herrinij-hone  struttimj. 

Stub.  1.  An  old  horseshoe  nail.  Iron  formed 
tiierefroiu.     Stidi-iron. 

Stub-iron  is  used  especially  for  gun-ban'els  of  superior  quality . 
The  stubs  ar»>  put  into  a  tumbling-box  to  brighten  them,  re- 
moving all  rust  and  dirt.  They  are  then  combined  witli  from 
12  to  50  per  cent  of  steel  in  blocks  of  the  same  size  as  the  stubs. 
The  combined  metals  are  pudtiled,  hammeR^d,  heated,  tilted, 
and  rolled  into  ribbons,  to  be  wound  in  coils  around  mandrels, 
heated  to  a  welding  \via.t,juinpeil,  ViuA  finished  by  a  hammer 
on  the  anvil.    See  &un-barrel  ;  Twist. 

2.  (Locks  iiitliiiiij.)  A  station.ary  stuil  in  a  lock 
which  acts  as  a  detent  for  the  tumblers  .when  tlieir 
slots  are  in  engagement  therewith. 

Stub-ax'le.  A  short  axle  attached  on  the  end 
of  a  principal  a.xle-tree.  It  is  variou.sly  made  ami 
secured.  .Sometimes  it  is  a  sort  of  jury  axle,  made 
as  a  temporary  expedient  when  the  arm  of  an  axle 
has  broken  off.  It  occurs  frequently  on  horse  hay- 
rakes  and  some  other  kinds  of  agricultural  imple- 
ments. 

Stub'ble-plo'w.  (ITusbandnj.)  One  for  plow- 
ing olii  grountl,  so  called  ;  laud  which  was  lately  in 
small  grain,  not  in  grass.  In  con- 
tradistiuction  to  sod-plow. 

Fig.  6003. 


Stubble-  Turner. 


Stub'ble-rake.  (Husbandry.)  A  r.ake  for  glean- 
ing lately  reaped  fields  of  small  grain  ;  wheat,  rye, 
oats,  or  barley. 

StubTDle-turu'er.  An  attachment  to  a  plow  to 
turn  over  stubble  and  trash  before  the  principal  plow 
reaches  it.  In  the  example,  the  stubble-turner  is  at- 
tached to  the  point  of  the  coulter  and  curves  over  in 
front  of  the  mold-board. 


Stub-end.  (Machinery.)  The  enlarged  end  of 
a  loniH'ctiug-rod,  in  which  the  boxes  are  confined  by 
the  strap. 

Stub-mor'tise.  (Carpentry.)  A  mortise  which 
does  not  pass  through  the  object  in  which  it  is 
made  ;  not  a  thronyh  mortise. 

Stub-nail.     A  short  thick  nail. 

Stub-short;  Stub-shot.  1.  The  unsawed 
portion  of  a  jilank  where  it  is  split  from  the  bolt  or 
log.  The  .saw-kerf  reai-lies  nearly  to  the  end  of  the 
log,  in  tjiij-back  saws  ;  the  ]ilank  is  then  .s]ilit  off  the 
remainder  of  the  distance  :  this  remainder  forms  a 
short  stub. 

"2.  (Turning.)  The  portion  by  which  an  oliject  to 
be  turned  is  gras]ied  or  chucked.  It  projects  beyond 
the  ultimate  surface  of  the  oliject,  and  is  cut  off 
when  tlie  shaping  is  finished. 

Stub-ten'on.     (Carpentry. ) 
the  foot  of  an  upright, 


A 


hort  tenon   at 
Fig.  6004. 
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Stub-Tenon. 


such  as  the  scantling 
or  studding  of  a  par- 
tition or  a  llnor-ljcarer. 

Stub-twist.  A 
gun-barrel  made  of  a 
ribbon  of  combined 
iron  and  steel,  the 
iron  being  derived 
from  stubs  (old  liorse- 
.shoe  nails.)  See  Stub. 

Stuc'co.  (Plas- 
tering.) a.  Plaster  for 
coating   walls.      It    is 

usually  made  of  pure  lime  slaked  aud  settled,  mixed 
with  clean  sand. 

Stucco  varies  in  quality  and  composition  with  the 
purpose  for  which  it  is  intemlcil.  t!y[isum  and 
jiounded  marble  sometimes  cuter  into  its  composi- 
ti(m,  as  well  as  gelatine  or  glue  in  solution. 

One  recipe  gives  3  to  4  volumes  of  white  sand,  and  1  volume 
of  fine  stuff  or  lime  putty. 

b.  The  third  coat  of  plastering  when  prepared  lor 
painting. 

Trotc'led  stucco  is  of  the  best  description. 

Bftsiartl  is  a  coarser  kind. 

Knu^h  stucco  is  the  coarsest  kind  prepared  for  painting. 

Stiick-fur'nace.     (Mctallureiy. ) 

The  stuck  furnace  or  Wolfs  oven  is  a  furnace  for  the  reduc- 
tion of  iron,  at  one  time  common  in  Europe,  now  little  em- 
ployed. The  interior  of  this  furnace  has  the  form  of  two  cones 
united  at  their  bases  :  it  is  usually  from  10  to  16  feet  high,  24 
inches  wide  at  bottom  and  top,  and  .5  fwX  at  the  center.  There 
are  generally  two  tuyeres,  both  on  the  same  side.  The  opening 
called  the  breast  is  closed  after  the  furnace  is  heated,  after 
which  charcoal  and  ore  are  thrown  in,  and  the  blast  introduced. 
As  soon  as  the  ore  passes  the  tuyere,  iron  is  deposited  at  the 
bottom  of  the  hearth  ;  when  this  amounts  to  a  ton,  the  blast  is 
stopped,  the  breast-wall  removed,  and  the  metal  lifted  out  in  a 
solid  mass,  or  stucic,  wulf,  as  it  is  called  by  the  Germans. 

Stuck-on.  (Carpentry.)  A  term  indicating  a 
molding  worked  on  the  edge  of  a  frame  ;  in  contra- 
distinction to  one  worked  out  of  a  detached  strip. 

a,  stuek-OH. 

b,  laid-on. 

The  operation  of  shaving  down  the  arris  is  called 
sticking,  striking,  or  running  the  molding. 

Fig.  6006. 


Stucic-  On.  Studs. 

Stud.     1.  (Machinery.)     A  boss  or  protuberance 
designed  to  hold  an  attached  object  in  place. 
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2.  (Carpentry.)     An  upright  scantling. 

3.  (ll'^car.)     A  button  with  a  sliank  uiiJ  disk. 

4.  A  nail  with  a  large  head. 

5.  {Nautical .)  A  cast-iron  brace  across  the  minor 
diamrtcr  of  a  I'aMc  link,  to  iirevent  colla|ise. 

Stud'ding-sail.  {Xaatkal.)  An  additional 
sail  spread  Ity  the  aid  of  light  booms  beyoml  the 
hcrlb  of  a  siiuare  sail  ;  in  order  to  extend  the  area 
liorizoiitally,  in  light  winds.  They  may  be  added 
on  both  leeches  of  a  square  sail. 

The  prolongation  of  the  yard  by  which  a  studdiiuj- 
sail  is  e.vtendcd  is  a  studding-sail  boom,  wliich  is 
supported  by  hoops  on  the  yard  called  qiMrler-iruns 
and  i/anl-iirm  irons.     See  Yard. 

It  is  rii/ijcd-out  by  a  twofold  purchase  called  a 
booiii-Jiijijr. 

Stud'ding-sail  Yard.  A  spar  rigged  out  from 
the  enil  of  a  yard,  to  stretch  a  studding-sail. 

Stu'deiit's  Lamp.     A   form  of  argaud-burner 
lamp,  with  an  elevate.d  self- 
llowing  reservoir. 

When  the  oil-chamber  L 
is  lifted,  the  ball-valve  closes 
the  aperture.  As  the  oil 
burns  away,  bubbles  of  air 
ent(M'  the  reservoir  at  the 
hole  /and  allow  oil  to  escape 
in  limited  quantities. 

Fig.  0007. 


Fig  6008. 


Student^s  Lamp. 


Stud-work.  (Buildinr/.)  Brickwork  between 
studs.  An  old  form  of  building  once  connnon  in 
England  and  latcdy  introcbiced  into  the  United 
States  liy  aihnirers  of  the  ancient  and  pieturesipie. 

Stuff.  1.  {Nautical.)  A  melted  mass  of  turpen- 
tine, tallow,  etc.,  with  whicli  the  masts,  sides,  and 
bottom  of  a  ship  are  smeared. 

2.  {Paper.)  Paper-stock,  ground  ready  for  use. 
When  half  ground  it  is  known  as  half-stuff. 

3.  {Fabric.)  An  all-wool  plain  dress-goods  for 
ladies. 

4.  {Miniwj.)     Attle  or  rubbish. 

5.  {Leather.)  A  composition  of  fish-oil  and  tallow 
for  lining  the  ]>ores  of  leather.     Dabbing. 

Stuff-chest.  {Paper-making.)  The  vat  where 
the  pulps  from  the  engines  are  nu.xed  and  combined 
pre|iaralory  to  molding  by  hand  or  machinery. 

Stuff-en'gine.  {Paper-making.)  A  pulp-grinder. 
See  Kigs.  4015  "4020. 

Stuff'er.     A  machine  for  packing  or  filling  ;  as, 

1.  A  machine  for  stuffing  horse-coU.irs. 

2.  A  S.\i's.\GE-STirKFEU  (which  .see).  In  Fig.  6008,' 
the  sau.sage-reservoir  is  fi.Ked  to  a  block  let  into  a 
recess  of  the  table,  so  that  it  can  be  easily  slipped 
out  and  the  lard-vessel  be  substituted  in  its  place. 

3.  A  machine  for  saturating  leather  with  didibimf 
in  oni'  |iart  of  the  o])eration  of  leather-ilressing. 

Stuff'iug.  1.  (Leather.)  A  mi.xture  of  lish-oil 
and  tallow  which  is  lubbed  into  leather  after  bcin" 


Sausage- Staffer  and  Lard-Press, 

shaved  by  the  currier's  knife,  and  previous  to  the 
boarding  or  graining.  The  tool  used  is  called  a 
sluffer. 

2.  (Fiber.)     Filling  for  cushions  and  mattresses, 

consisting    of    cotton,    flocking,    liair,    wool,    cork, 

sponge,  hay,  straw,  tow,  Ha.\,  moss,  curled  shreds 

of  Wiioil  (F.eerh-inr),  etc. 

Stuff'ing-box.  (Machinery.)  a.  A  bo.\  with 
an  anmilar  recess  around  a  piston-rod,  and  pro- 
vided with  a  follower  and  bolts,  whereby  the 
packing  may  be  screwed  down. 

The  invention  of  Sir  Samuel  Morland,  an  ex- 
perimenter who  lived  in  the  interval  between 
Newcomen  and  Watt,  1710-1761. 

Two  notable  instances  are  :  — - 

Around  tlie  pistou-rod  where  it  passes  through  the  cylin- 
der-cover ;  and 

Around  the  screw-shafl  of  a 
steam-vessel  where  it  passes 
through  the  steru  beneath  the 
water. 

b.   A  sleeve  adapted  to ' 
press  a  collar  of  hem[)  around 
a  piston-rod.     A  gland. 

In  Fig.  6009,  the  paclting  space 
is   made  elliptical,  and  the 
follower   is    perforated    for  ^^^^^^^  ^ 
casting  in  soft  alloy  as  pack-  tfffffff-m-'^'rA 
ing. 

Ill    Fig.    6010,    a   spring 
presses  against  the  conical 
follower  and  drives  the  pack-  Melallic  Paclcing  for  Piston-Hotls. 
ing-rings  against  the  piston. 

The  stutling-boxes  in  a  locomotive-engine  are  recesses  for  ad- 
mitting some  soft  material,  such  as  white  spun-yarn,  to  render 
steam-tight    any   rod    work- 
ing through  this  stuffing  or  Fig.  6010. 
packing.      The   piston-rods, 
slide-valve    rods,   regulator- 
rods,  and  pump-plunger,  all 
work  through  stuffing-boxes 
of  this  ik'scription. 

Stuff-shov'el.    The 

jiaper-niaker's  shovel  for 
handling  niaterial.s. 

Stull.  (Mining.) 
Timber  ]>laced  in  the 
back  of  a  level  and  cov- 
ered with  boards  or  small 
pedes  to  su|iport  rubbish. 

Stump.  1.  (Locks.) 
A  iirojection,  generally 
stationary,  variously  em- 
ployed as  a  support  for  a  dog,  fence,  or  tumbler,  as 
an  obstruction  to  prevent  the  improper  retraction  of 
the  bolt,  or  as  a  guide  for  any  of  the  moving  parts. 

2.  An  artist's  soft  rubber,  for  blending  or  scum- 
bling. 

Stump-ex-tract'or.  1.  (Agriculture.)  A  tool 
or  machine  for  pulling  the  stumps  of  trees  from  the 
grouml,  in  order  to  remove  them  from  interference 
with  cultivation. 


Pblon-Rod  Packing. 
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Fig.  6012. 


Tackle  Sump-Extractor. 


Fig.  6013. 


lecture  are  known,  in  contradistinction  to  the  Grecian 
and  Roman  orders. 

2.  A  hard  jwint  for  tracing,  in  manifold  writing. 
See  Pen. 

3.  The  gnomon  of  a  sun-diaL 


Lever  and  daw  Stump-Kxtrartor. 

There  are  many  varieties,  of  whicli  six  may  be  mentioned  as 
typical :  —  I 

1.  The  leoer  artd  claw.     In  the  example  of  this,  the  lever  is 
mounted  on  strong  wheels,  which  act  as  a  fulcrum  for  the  lever. 
The  cluw  is  cauj;ht  over  the  stump,  in  man- 
ner of  a  cant-hook,  and  the  pulling  over  of 
the  lever  by  a  rope  and  team  tips  the  stump 
over  and  litis  it  free  of  the  ground. 

2.  Taekte.  This  is  mounted  on  a  frame 
erected  over  the  stump.  The  bitch  is  short- 
ened or  lengthened  by  means  of  the  bar  c. 
The  team  is  hitched  to  the  fall  of  the  rope. 

3.  Tousle.  This  also  has 
frame  over  the  stump  :  the  up- 
right hoisting-bar  and  the  lev- 
ers are  arranged  thereon  and 
operated  by  chains  and  ropes 

4.  Windlass.     The   drum, 
gearing,    and     horse  ■  sweep 
are  arranged  on  a  frame, 
around   which  the  horse 
walks     in     a     circular 
path. 

5.  Screw.  Fig.  6)15 
shows  an  appltc:ition 
of  a    screw   hoist, 
moun  ted    on     a 
wagon. 

6.     Capstan. 
The  capstan  is 
anchored   to    a 
firmer  stump  than  the 
one   to  be  pulled,  and 
the  chain  wound  upon 
the  barrel  as  the  lever 
revolves  by  team  or  by 
band. 

i.  A  dentist's  in- 
strument for  remov- 
ing the  stumps  and 
roots  of  decayed  teeth.     They  are  of  various  forms. 
The  acreio  is  driven  into  the  nerve  cavity,  and 
serves     to    withdraw    the 
root. 

Other  tools  are  gmigcs 
and  elevators,  which  act  as 
levers  to  pry  out  the  stump 
or  root. 

The  hook  is  another 
form. 

The  punch  operates, 
its    name    indi- 
ates,  by  the  blow  of  a 
mallet. 
Stump-mast.  {Nau- 
tical.)     A     lower    mast 
without  tops.     Common 
'a   those    steam-vefsels 
which    never    depend 
wholly  upon  sails. 

Stu'pa.  (Surgical.) 
Tow  used  as  a  pledget, 
compress,  or  as  a  wad 
in  fomentations. 
Style.   1.  (Archi- 
Ti'ggU  Stump-Extractor.  lecture.)   A 

name     by 
which  the  more  modem  svstems  of  archi- 
153 


Windlass  Stump-Extractor. 

Sty 'let;  Stylus.     1.  X  probe. 

2.  A  pencil  or  marker. 

Sty'lo-bate.  (Architecture.)  A  continuous  base- 
ment beneath  a  row  of  columns  or  fai;ades.  It  has  3 
members,  a  base,  die, 
and  cornice.  9     B         f'g-  6015. 

Sty-lom'e-ter. 
{Architecture.)  An 
instrument  for  meas- 
uring columns. 


Screw  Stump-Extractor, 

Stythe.  {Mining.)  Choke-damp,  or  carbonic- 
acid  gas. 

Sub.  {Well-boring.)  A  short  name  for  substi- 
tuU.  A  short  section  of  rod  for  connecting  tools  or 
bars  of  different  sizes.     See  WELL-noRiXf;  Tools. 

Sub-a'que-ous  Hel'met.  A  diver's  head-dress, 
supplied  with  air  by  pump  from  above.  See  Ar- 
MOE,  SuBM.iKiNE,  pages  155-157;  Diving-bell, 
pages  713-715  ;  Re.spipator,  page  1923. 

Sub-a'que-ous  Tube.  A  pipe  or  tunnel  (ac- 
cording to  size)  laiil  beneath  the  water  as  an  aqueduct 
or  viaduct.  .Tames  Watt's  submerged  aqueduct  across 
the  bed  of  the  Clyde  isan  example.  It  is  a  pi]ie 
with  articulated  sections,  whose  fle.\ibility 
permitted  it  to  be  put  together  at  the  surface 

Fig  6016. 


Capstan  Stump-Extractor. 
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Fig.  6017. 


of  the  water,   and  then   sunk  into 
position. 

Fig.  6018  phowg  a  aubmerged  tube  whose  outer  casing  of  cem- 
ent io  form  of  blocks  is  attaclied  by  bolts,  whose  forked  ends 
are  riveted  to  rings  of  angle-iron  surrounding  the  metallic  part 

Pig.  6018. 


Subaqueous  Tube. 

of  the  tube.    The  blocks  are  connected  together  by  tongues 

and  grooves. 

Sub-cal'i-ber  Pro-jec'tile.  (Ordnance.)  A 
projectili-  lor  cannon  or  small-amis,  of  smaller  di- 
ameter than  the  bore  of  the  gun  from  which  it  is 
fired,  but  havinij  a  sabot  large  enough  to  fill  the 
bore,  allowing  the  usual  windage  ;  or  with  an  ex- 
panding sabot,  wliii^h  is  foi'ced  out  so  as  to  fill  the 
bore  when  the  gun  is  fireil. 

Sub'cu-ta'ne-ou8  Saw.  A  saw  by  which  bony 
sections  may  be  made  without  large  incisions  in  the 
Hesh.  It  may  be  compared  to  a  probe,  a  portion  of 
whose  length,  at  and  toward  the  end,  is  flatteneil 
and  serrated,  so  that  being  driven  in  to  the  seat  of 
its  operations,  it  is  veei)>rocated,  so  as  to  cut  the 
bone  without  mangling  the  flesh  to  any  serious  ex- 
tent. 

Sub'cu-ta'ne-ous  Syr'inge.  (Medical.)  An 
instrument  for  injecting  medicinal  solutions  beneath 
the  skin.  It  consists  essentially  of  a  tube  with  a 
])iston  for  containing  the  preparation,  and  a  per- 
forated needle  for  piercing  the  skin,  and  through 
which  the  fluid  is  injected.  Also  called  a  dermo- 
pathic  syringe. 


Fig.  6019  is  an  improved  form  bj  Leiter  of  Vienna  In  this, 
the  lower  end  of  the  tube  a  is  couically  enlarged,  for  the  more 
ready  introduction  of  the  lancet  or  needle  b  and  the  plug  t,  by 

Fig.  6019. 


Subcutaneous  Syringe. 

which  it  is  secured  in  the  tube.  The  piston-handle  is  gradu- 
ated, that  a  definite  amount  of  fluid  may  be  drawn  into  the 
tube.    See  Hypodermic  Byrikge  ;  Acupu>cruRATOR. 

Sub-li-ma'tion.  A  lieating  process  by  which 
solids  are  converted  into  vapor  and  again  condensed, 
often  in  the  crystalline  form. 

This  process  is  adopted  Fig  6020. 

with 

Mercury, 

Zinc, 

Arsenic, 

Sulphur,  and  other  substanci 

Sub-lim'ing-ap-pa- 

ra'tus.  Fig.  6020  is  the 
apparatus  used  for 
purifying  crude 
sulphur.  This  con- 
sists of  a  retort  «, 
filled  with  melted 
sulphur  from  the 
reservoir  6,  which 
has  a  valved  open-  ^ 
ing  at  bottom. 

The  retort  is 
heated     by 
furnace    be 
iieath,  and  as  ' 
the   sulphur  is  Sulp/mr-SubUmalor. 

vaporized       it 

passes  over  into  the  chamber  c,  where  it  condenses  in 
the  form  of  flowers  of  sulphur.  After  a  few  days' 
working,  the  walls  of  the  dianiber  become  suHiciently 
hot  to  fuse  these  as  they  condense,  and  the  sul- 
phur is  then  withdrawn  from  time  to  time  through 
the  plugged  opening  d  and  run  into  molds.  See  also 
AusENic-FUKNACK,  Fig.  373,  i)age  162;  Conde.nser, 
Fig.  1420,  iiage  608. 

Subnia-rine'  Ap-pa-ra'tus.  A  device  to  en- 
able persons  to  work  under  water. 

The  diving-bell  is  said  to  have  been  u.sed  among  the  Greeks 
in  the  time  of  Aristotle.  It  was  first  introduced  into  Western 
Europe  near  the  beginning  of  the  sixteentll  century,  but  was 
not  made  practically  available  for  use  at  considerable  depths 
until  Dr.  Ilalley,  in  1715,  invented  the  method  of  displacing  tuo 
water  which  entered  the  lower  part  of  the  bell  by  submerging 
casks  containing  air  to  a  level  a  little  below  the  bell,  and 
discharging  the  air  from  them  into  it  by  admitting  water 
at  their  bottoms  by  means  of  cocks-  He  also  contrived  a  head- 
piece, open  at  the  lower  part,  which  enabled  a  diver  to  leave 
the  bell  and  make  explorations  outside,  being  supplied  with  air 
through  a  flexible  tube  leading  into  the  bell.  Spalding  sub- 
sequently divided  the  bell  into  an  upper  and  a  lower  chamber, 
the  former  to  be  wholly  or  partially  tilled  with  water,  and  serv- 
ing to  regulate  the  buoyancy,  wliile  the  latter  was  occupied  by 
the  divers.  By  admitting  air  from  the  barrels  into  the  lower 
chamber  and  opening  a  cock  connecting  the  two  chambers,  the 
upper  could  be  filled  with  air,  causing  the  apparatus  to  rise  to 
the  surface. 

About  1788  Smeaton  substituted  cast-iron  for  wood,  which 
had  been  previously  used,  made  the  machiue  of  rectangular 
form,  increased  its  capacity,  and  employed  a  forcing-pump  for 
supplying  it  with  air.     See  Diving-bell. 

Submarine  armor  was  successfully  u.sed  by  Klingert  of  Bres- 
lau.  in  1798.  His  diving-dress  consisted  of  a  metallic  cylinder 
with  a  hemispherical  top  for  covering  the  head,  a  metallic  cyl- 
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inder  and  a  leathern  jacket  for  protecting  the  trunk,  and  leathern 
sleeves  and  drawers  covering  the  arms  to  the  elbows  and  the 
legs  to  the  knees.  The  head-piece  had  glazed  apertures  «o»- 
bling  the  diver  to  see  beneath  the  water,  and  pipes  for  breathing 
8upplie<l  by  an  air-reservoir  which  was  sunk  with  him. 

Tonkin's  apparatus,  iL«e<l  in  Britain  at  the  commencement  of 
the  present  century,  was  a  suit  of  complete  metallic  armor, 
covering  the  whole  body  except  the  arms,  and  surrounded  by 
an  exterior  dress  of  leather.  Air  was  supplied  bj  an  elastic 
tube  from  a  compre.«sed  air-vessel  at  the  surfece. 

An  apparatus  exhibited  by  the  New  York  Submarine  Com- 
pany at  the  Paris  Exposition  of  1S6T  consists  of  a  strong  helmet 
of  metal  cushioned  on  the  interior,  and  baring  a  plate-glass 
wiadow  in  front,  and  a  water-proof  dress  entirely  enveloping 
the  person.  This  is  weighted  sufficiently  to  sink  and  enable 
the  diver  to  stand  firmly  on  the  bottom.  An  air-reservoir  is 
£istened  upon  his  back,  containiug  a  supply  of  compressed  air 
sufficient  for  several  hours:  this  is  conducted  to  the  interior 
of  the  dress  by  a  pipe  provided  with  a  cut-off  valve  under  th^ 
diver's  control.  A  cock  on  top  of  the  helmet  permits  the  dis- 
charge of  the  foul  air  from  time  to  time.  In  order  to  preven: 
the  dress  collapsing  against  the  person  at  considerable  depth.s .  i- 
an  inside  protector,  formed  of  a  series  of  rings  or  ribs  surround- 
ing the  person  and  lower  extremities.  See  AaMoa,  Scbmabi>"e. 
See  also  Scbmarise  Blastdjg. 

Secured  beneath  the  diver's  arms  are  a  pair  of  water-tight 
sacks,  which  may  be  intiated  from  the  reservoir  at  his  back 
when  he  desires  to  rise  to  the  surfece.  See  also  Respirator, 
Fig  4272,  pa^  1923. 

Sub'ma-rine'  Bat'ter-y.  (Vessel.)  A  vessel 
capiible  of  being  submerged  aud  maintained  at  a  given 
deptli  below  the  surface  of  the  water,  and  provid- 
with  means  for  penetrating  the  hull  of  an  enem} 
ship  below  the  water  line  or  of  blowing  her  up,  — 
usually  a  toi^pedo  arrangement,  which  may  be  de- 
tached from  the  battery  and  attached  to  the  bottom 
of  the  ship.  The  first  practical  development  of  the 
idea  appears  to  be  due  to  Bushnell  during  the  War 
of  the  Revolution.  Fulton  afterward  made  various 
experiments  on  the  subject. 

Rockets  of  large  size,  guided  by  a  tube  projectincr 
from  the  vessel,  have  been  tried,  but  without  very 
flattering  pro.'=;pects  of  success.  See  Submarine 
Boat  :  Si'dmauine  Grx  ;  Torpedo. 

Sub'ma-rine'  Bleisfing.  {Hydraulic  Engbu^r- 
ing.)  A  means  for  the  removal  of  submerged  rocks, 
shoals,  sunken  vessels,  or  other  impediments  to 
navigation. 

The  first  effort  in  this  direction  was  probably  that 
of  Colonel  Pasley,  about  ISil,  in  blowing  up  the 
wreck  of  the  "Royal  George,"  sunk  at  Spitheai, 
England,  in  1782. 

Fig.  6021  illustrates  some  of  the  operations  for  the  removal 
of  the  submarine  ob^tarlt-s  to  navigation  which  formerly  ren- 
dered that  part  of  the  East  River  known  as  Ilellgate  so  danger- 
ous to  navigation  in  Long  li^land  Sound.  Tbe  principal  ot  these 
were  Pot  Rock,  on  which  the  British  frigate  "Hussar"  was 
wrecked  at  the  close  of  the  Revolutionary  fVar,  occfmioning  the 
loss  of  many  lives  and  a  large  amount  nf  treasure  :  Drake  Rock  ; 
Holmes*  Rock  ;  the  Frying  Pan  :  and  Way's  Reef.  These  rocks 
werv  the  cause  of  great  injury  to  commerce,  but  though  re- 
peated surveys  had  been  made  and  plans  for  their  removal  pro- 
posed, nothing  was  accomplished  until  the  work  was  undertaken 
by  Maillefert  in  1851.  Under  an  agreement  with  the  New  Y^rk 
Chamber  of  Commerce,  this  engineer  undertook  to  remove  Pot 
Rock,  the  Frying  Pan,  and  Way's  Reef  for  the  sum  of  S  IS.rwyi. 

The  first  of  these,  shown  in  profile  at  a,  was,  at  its  highest 
part,  but  8  feet  below  low-water  level,  and  stretched  across  the 
strait,  broadside  to  the  current,  for  130  leet,  over  which  was  an 
average  depth  of  10  feet  water  ;  the  tide,  setting  throuch  at  the 
rate  of  5  to  8  miles  an  hour,  caosed  a  fearful  series  of  eddie?  an  1 
whirlpools  among  these  rocks  At  a  short  distance  on  eith- r 
6ide,  soundings  of  50  to  75  feet  are  obtained.  Owing  to  tht 
strength  and  irreg:ularities  of  the  currents,  boring  was  almost 
impossible,  and  the  only  time  at  which  blasts  could  be  eOected 
was  at  slack  water  following  flood  or  ebb  tides. 

M.  Maillefert  consequently  applied  his  blasting  charges,  in- 
closed in  water-proof  cases,  directly  to  the  face  of  the  rock, 
relying  on  the  pressure  of  the  body  of  water  above  to  resist  the 
expansion  of  the  ignited  powder  sufficiently  to  cause  it  to  shatter 
the  stony  stratum  beneath. 

The  first  blast  was  made  August  19, 1851.  and  waii  perfectly 
successful,  knocking  off  about  4  feet  from  the  highest  projecting 
pinnacle  of  Pot  Rock.  Operations  were  continued  on  this  and 
other  obstructions  until  March  2>5,  lSo2.  when  three  men  were 
killed  by  an  explosion  under  the  boat,  owing  to  a  mispbcement 
of  the  batter>-  connec'^ions.  During  this  period  284  charge^, 
containing  in  all  34,231  pounds  of  powder  were  expIode<l  on  Pot 
Bock,  reducing  its  level  to  18  feet  below  low-water  mai^ ;  and 


240  charges,  containing  nearly  27,926  pounds,  on  Way's  Reef 
and  the  Frying  Pan,  by  which  they  were  cousiderablv  lowered. 
Shell  Drake  was  increased  in  depth  from  8  to  17  feet  bv  the  i-s- 
plosion  of  6  charges  of  125  pounds  each  upon  it ;  and  Eald- 
Headed  Billy,  a  formidable  isolated  rock,  dry  at  low  water,  was 
dislodged  by  a  single  blast,  afterward  drilled  and  split  and  the 
two  parts  grappled  and  removed.  Two  other  small  rocks  were 
also  destroyed.  The  total  cost  of  these  improvements  was 
S  13.000,  a  very  small  sum 
rig.  6021.  in  view  of  the  great  improve- 

ments effected  in  the  chan- 
nel. 

6.  Mushroom-drill ;  a  per- 
cussion   drilling-apparatus, 
operated  by  steam  from  tlje 
■  tug  employed  as  a  tender. 
^      c  shows  the  mode  of  ap- 
-  '^  ing  a  charge  to  the  roc  k 
i.dfiring  it  from  an  electro- 
,  magnetic   batterj'  at  a  di.s- 
taoce- 

In  1853,  an  appropriation 
of  S:20,(K)0  was  made  by 
Congress  for  the  improve- 
ment of  the  channel,  which 
was  expended  without  yro- 
ducing  results  commensur- 


ho.=e  previously  at- 
This.  no  doubt, 
arjre  degree,  owing 
'  ■  :  i.t  that  the  shatter- 
;;;j  1  'UT  of  the  charges 
v^ htn  applied  to  a  fiat  sur- 
i  if-e  was  far  less  than  when 
Liiiployed  in  detaching  pro- 
jncring  parts  from  a  msiss 

Little  farther  was  done, 
notwithstanding  the  va='  in- 
terests involved,  until  1S*>8. 
In  the  previous  year,  it  was 
a.'S^erted.  in  a  memorial  to 
Congress,  that  the  losses  oc- 
casioned by  the  various 
obstructions  in  Ilellgate 
amounted  to  from  $1.50(1  .<XK) 
to.?2,'H-<i,(V»'iayear.  In  186S, 
an  appropriation  of  SSSttHX) 


Submarine  Blasting. 

was  made  for  their  removal.  Proposals  for  nndert.ikinir  the 
work  varied  from  8  3'*,0''>0  to  S. 500,000.  showing.  nn-wi*hstand- 
ing  the  elaborate  surveys  previously  made,  that  the  bidders  were 
entirelv  ignorant  of  what  amount  of  work  the  requirements  to 
be  fulfilled  might  ultimately  necessitate. 
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Fig.  6022. 


Verticai  Sertion  of  E.V( 


al  iialitH'f.  Pvuit,  Ntw  Yurk. 


Mr.  S.  F.  Shelburne  of  Now  York ,  being  the  lowest  bidder,  re-  I  do  the  work  Id  such  an  exposed  locality  ;  and  finally  a  powerful 
reived  the  contract.     He  employed  first  a  small  diamond -drill,     striking-drill  was  employed  with  fair  prospecta  of  success,  but 
rotated  by  a  turbine  ;  but  this  proving  ineffectual,  a  larger  one,    was,  however,  unfortunately  run  down  by  vessels  and  destroyed 
the  "  Mushroom.''   of  similar  construction,  waa  substituted,     before  it  wa^  practicable  to  test  its  capabilities 
Drills  of  this  construction  were,  however,  found  inadequate  to  !      Plans  had  been  suggested  by  the  United  States  Engineer  De- 


Section  of  East  River  at  HalletCs  Point. 


ViAfv  LXV. 
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See  page  2437. 
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pnrtment,inTolTio-;Hn  outlay  of  from  S3,000,000  to  S9,000,000, 
to  untirely  remove  all  tbe  obf  tructioDS,  and  eusure  a  depth  of  26 
to  '2i  feet  at  low  water.  The  executioa  of  these  projects  would 
hj.Te  o,  cupivU  Iroiu  4  to  10  years. 

Geuerul  Newton,  United  States  Engineers,  who  had  the  gen- 
eral supervi-sioii  of  the  work,  io  18»iy,  commenced  opemtions  bj 
siukiug  :i  shafl  beneath  the  ledj;e  of  rocks  constituting  Hallett'a 
Point,  which  projects  into  the  i>treani  so  as  to  throw  the  tidal 
current  directly  upon  the  Gridiron.  For  this  purpose  a  coffer- 
U  iin  '610  feet  long,  of  heavy  timbers  bolted  to  Che  rock,  and 
filled  in  with  sand  and  clay,  was  constructed,  the  water  pumped 
out,  and  a  lon^ptudinal  siiafl,  h:iTing  nidial  shafts  extending 
from  either  side,  excavated,  the  intention  being  to  explode  nitro- 
gI><'erioe  withia  the  chambers,  into  which  the  displaced  rock 
luight  &d  and  tue  ^gments  be  afterward  removed  by  grappling, 
if  neces.<ary. 

Fig  6021  shows  a  longitudinal  section  of  *'  Grant"  heading 
at  llellgate.  The  openings  of  other  tunnels  are  seen  to  the 
ipft. 

Fig  6023  is  a  section  of  East  River  at  Hallett's  Point,  and  of 
one  heading  of  the  excavation,  sho.viug  also  the  steam-drill. 
See  aL«o  Ueadinq,  Fig.  24*J3,  page  lU85 

The  entire  surface  undermini-d  measures  2}  acres,  and  the 
rutting>  aggregate  7,ol2  feet  in  lengtli,  varying  in  hight  from 
h  to  2i  feet,  and  in  width  from  12  to  13  feet.  There  is  a  roof  10 
t'c-et  thick  between  the  mine  and  tae  water,  and  the  latter,  at 
the  outvr  edge  of  the  excavation,  is  26  feet  deep  at  low  tide. 
Itet.veeu  the  headings  and  gilleries  he.ivy  piers  are  left,  which 
now  sustain  the  inmiense  weig  it  of  rock  and  water  above-  In 
each  iiii-r  from  ten  to  fifteen  2  .ind  3  inch  holesare  being  drilled, 
and  in  the  roof  similar  apertures  are  being  made  at  intervals  of 
5  feet  apirt.  All  of  these  openings  will  be  filled  with  nitro- 
glyceriiie.  in  charges  of  8  and  10  pounds,  and  all  will  be  con- 
nected together  by  gis-pipe  fiileil  with  the  same  explosive.  This 

will     be      done 
Fig.  6024.  during  the  cold 

weather,  wiien 
tlie  d-ingi^r  of 
tiauling  t.ie  ni- 
tro-gly(erine  is 
Lrreatty  diuiiu- 
i>h»-d. 

Pre  vi  on. a  to 
tiie  explosion, 
the  coller-dam 
wii!  be  broken 
a\vay  and  the 
water  allowed 
to  fill  the  eu.ire 
excavation,  so 
that  it  will  serve 
as  a  tamping. 
Then,  by  means 
I  >i-  un  electric 
!"ii-e,  the  nitro- 
glycerine in  the 
Cas-pipe  will  be 
firi.'d,  which  will 
detennine  the 
blowing  up  of 
the  whole  affair. 
No  fear  is  ap- 
prehendel  as  lo 
the  result,  sint  e 
it  has  befu  de- 
termined that  the  explosion  of  half  the  charges  will  be  sufficient 
to  cave  in  the  roof,  and  cause  it  to  fall  to  the  sunken  tioor, 
d'-epeuing  the  water  at  once  to  a  proper  depth,  or  necessitatiug 
bat  litde  dredging  to  complete  the  work. 

The  entire  roof  is  to  be  biowu  off  on  the  4th  of  July,  1876  ; 

w  cannot  delay  the  issue  of  this  book  for  the  purpose  of  record- 

i.ig  the  success,  i 

The  Diamond  reef  and  Coenties  reef  have  been  removed  by 

driiUng    and    blasting.      Divers, 

equipped  with  submarine  armor, 

descend  to  adjust  the  drills,  in- 

sen  the  cartridges,  etc. 

The  new  operations  at  Flood 
Point  will  involve  still  greater 
cuttiiigs  than  at  Uallett's  Point. 
Fig  6024  illustrates  the  effect 
of  a  submarine  blast  as  viewed 
from  the  shore  or  a  pa-^sing  ves- 
sel :  and  Fig  6025  shows  a  diver 
t-quipped  in  complete  armor  just 
;ii>iitit  to  make  a  descent. 

h"]'^.  6026  shows  the  diver  at 
VH.rk. 

Plate  LXV,  shows  a  riew  of 
the  Hallett's  Point  operations, 
looking  down  into  the  shaft.  The 
sails  of  ships  appear  above  the 
coffer-dam,  which  holds  back  the 
Diver  Equipped  /or  Descent    warer. 

The  Blossom  rock,  a  dangerous 
reef  lyirg  directly  in   the  course  which  vessels  arc  frequently 


compelled  to  take  in  entering  or  leaving  San  Franrisro  H.  rbnr, 
was  discovered  by  Captain  Bt*chey,  of  li.  .M.  S.  "  l>.o»oni,"  in 
1826  It  is  situated  nearly  midway  between  the  i.^lands  of 
Alcatraz  and  Yerba  Buena,  and  its  top  was  but  o  feet  be  nw 
mean  low  water  previous  to  the  operations  which  resulted  in 
its  removal  as  an  impediment  to  navigation  in  1870-  It  «as 
composed  of  a  metamorphic  sandstone  of  variable  haidnes.-, 
having  a  specific  gravity  of  2.64,  and  in  some  p.aies  containing 
small  beds  of  gravel  cemented  together  with  a  bluish  substan<e 
resembling  clay.  Its  greatest  length  was  19j  feet,  and  it» 
greatest  width  105  feet  at  24  teet  below  low  water.  The  quantity 
of  rock  to  be  removed  in  order  to  obtain  this  depth  was  5,(HjO 
cubic  yards. 

It  was  proposed  to  effect  its  ren'.oval  by  excavating  longitudi- 
nal and  tran.^verse  chambers  in  the  interior  of  the  rwk  to  a 
depth  of  about  30  feet  below  low- water  mark,  leaving  a  thick- 
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Fig.  6025. 


Diver  at  Work. 


ness  of  about  6  feet  between  the 
excavation  and  the  bottom  r.f  the 
bay,  with  pillars  of  stone  left  be- 
tween these  chambers,  as  at  A, 
Fig  6027. 

In  order  to  sink  a  vertical  shnft 
preparatory  to  excavating  thr- 
horizontal  galleries,  a  crib  i>i 
timber,  forming  a  coffer-dam 
having  an  interior  open  jrpace  10 
feet  square,  packed  around  with 
clay,  was  built  and  floated  out  to 
the  reef,  where  it  was  sunk,  and 
secured  in  pasition  by  driving 
steel-headed  piles  into  the  rock. 
On  top  of  the  crib  a  floor  was 
laid,  and  a  shed  for  lodging  the 
workmen  erected.  Theroffer-dam 
having  been  pumped  dry  and 
leakage  stopped,  a  boiler-iron 
cylinder  6  feet  in  diameter  was 
placed  on  it,  and  packing  placed 
between  it  and  the  lining-walls. 
The  sinking  of  the  shaft  was 
commenced  December  7,  1869. 
At  a  depth  of  about  10  feet,  the  water  again  becoming  incon- 
venient, a  second  iron  cylinder  of  slightly  less  diau.eter  was 
telescoped  within  the  first ;  afterward  a  third  cylinder  of  slight- 
ly less  diameter  than  the  second  was  similarly  inserted. 

IMien  a  depth  of  30  feet  was  reached,  drifts  were  run  in  the 
direction  of  the  longer  and  shorter  axes  of  the  rock,  and  a 
swinging  derrick  constructed  for  hoisting  the  excavated  nintter 
by  steam  power  and  dumping  it  on  the  eastern  slope  of  the 
rock. 

The  drifts  were  enlarged  sufficiently  to  permit  16  men  to 
work,  who  removed  about  o<->  cubic  yards  of  stone  dail\ ,  and 
finally  the  chamber  was  increased  to  140  feet  in  length,  60  in 
width,  and  12  in  hight,  extreme  dimensions  The  crust  of 
rock  over  the  chambers  was  from  14  to  IS  feet  in  thickness,  or 
more  than  double  that  originally  designed.  This  subsequently 
led  to  much  labor  in  order  to  perform  tbe  conditions  required. 

The  stone  pillars  were  removed,  with  the  exception  of  the 
four  nearest  the  central  shaft,  and  replaced  by  wooden  props  8 
to  10  inches  square,  each  capped  by  a  sill,  between  which  aud 
the  surface  of  the  rock  wooden  wedges  were  driven  (£,  Fig- ' 
6027). 

The  arrangements  were  then  made  for  blasting.  For  this 
purpose  a  nitrate  of  soda  powrler  was  used,  being  less  expensive 
than  ordinary  gunpowder  Of  this  43,0(10  pound.-*  were  used, 
placed  in  38  ale-barrels  and  7  old  iron  tanks,  as  shown  at  C, 
Fig.  6027     The  charges  were  connected  by  tubes  and  wires. 

An  Abel  cartridge  was  placed  about  midway  of  each  iron 
tube  and  connected  by  two  shorter  wires  with  each  of  the  bat- 
tery circuit  wires.  The  torpedoes  were  braced  and  fastened 
with  timber,  so  that  when  water  was  admitted  to  the  chamber, 
they  would  not  rise  to  the  surface.  The  charges  were  fired  at 
2  p  M  ,  April  23,  1870,  with  a  Beardslee battery,  in  a  boatabout 
800  >ards  distant  from  the  rock,  raising  a  column  of  witter  2t.O 
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to  300  feet  high,  and  200  feet  in  diameter  ;  aroand  the  base  of  I  Btroying  the  vitality  of  the  air.  BuH's-eyes  were  then  inserted 
this  column  was  a  ^iiuultaneouf  outburst  of  water  probably  in  the  top  of  the  boat,  and  found  satisfactory.  Uis  boat  had 
about  70  fet;t  high,  which  seemed  to  roll  outwardly.     The  high-  j  one  mast,  a  mainsail,  and  a  jib,  which  moved  her  at  the  mte  of 


est  jet  rose  from  the  shaft. 

An  txiimination  made  shortly  after  the  blast  showed 
that  there  were  but  14  feet  water  on  the  shoalept  pl^ce 
over  the  rock.  The  fraguieots  were  remoired  into  deeper 
water  by  a  heary  iron  drag,  similar  in  appearance  to  an 
ordinary  garden  rake,  and  weighing  2A  tons.  This  was 
suspended  from  a  scow,  which  was  towed  back  and  forth 
over  the  rock  by  a  steam-tug,  which  scraped  the  debris 
into  deep  water. 

Sub  ma-rine'  Boat.  A  vessel  constructed 
to  iiavij^'ate  U-nt-ath  tlie  surface  of  the  wattr. 

Drebbel  of  HoUaud  constructed  for  James  I.  a  vessel 
which  was  manned  by  12  rowers,  and  was  tried  on  the 
Thames.  TheeiL-te  air  wvi  again  rendered  respirable  by 
a  ni|Uor  whose  rompo>i:ion  was  kept  secret  by  the  in- 
veiitnr  The  Maniuis  of  Worcester,  in  his  "  ''enturj*  of 
Invutitious,"  refers  to  a  contrivance  of  somewhat  similar 
import. 

Kobcrt  Fulton  published  his  work  on  this  subject 
in  New  York,  1810.     His  experiments  were  made  at 
lirest  in  18ul.    On  July 
3,  in  that  year,  he  em- 
barked with  three  com- 
panions  on    board    hia 
plunging-boat    in    tbe 
harbor  of  Brest,  and  de- 
scended   in    it    to   the 
depth  of  25  feet,  which 
w:>s     about     as 
deep      as      tbe 
strength  of  his 
machine   would 
bear.        Ue   re- 
mained     below 
in  darkness  ont- 
hour.    Ue  after- 
ward tried  can- 
dles, but  object- 
ed to  them  a£  de- 


Fig.  6027, 


2  miles  an  hour  on  the  surface,  and  were  stowed  in  2 
minutes  when  preparing  to  dive.  When  submerged,  the 
vessel  was  moved  by  the  exertion  of  2  men  at  the  engine, 
while  he  governed  the  position  of  the  boat  by  regulating 
the  machine  which  kept  her  balanced  and  determined 
her  depth  below  the  surface. 

The  engine  moved  her  about  500  yards  in  7  minutes. 
On  a  subsequent  occasion  he  took  down  reserves  of  com- 
pressed air,  and  descended  for  about  6  hours.  His  boat 
was  called  the  "  Nautilus."  She  did  no  effective  ser- 
vice. 

A  large  boat  was  projected,  but  the  French  became 
tired  of  the  subject.     The  scheme  caused  great  alarm  in 
England,  and  Fulton  wa<  persua<ied  iuto  the  service  of 
the  Itritish.     He   made   some   demonstrations  with  his 
tnrjH'does,  but  nothing  effective  in  actual  service,  though 
some  ves^els  exposed  for  the  purpose  were  skillfully  de- 
stroyed. 
The  Emperor  Napoleon  encoaraged  his  project 
for  a  steamboat 
to  transport  the 
army    of    inva- 
sion, but  aft«r- 
ward     becan.e 
tired  of  the  sub- 
ject,andforba.Ie 
its   being  again 
mentioned. 
A  submarine 


Scale  ^/t.  to  \  inch.         "       '^^^^^^^^^^VS^^^^^^^^'^^f^^'^^^'^''  Plan  of  excavated  ehamlKr. 

Submarine  Excavation  au(f  Blasting  of  Blossom  Rock,  Harbor  of  San  Francisco. 


boat  has  been  employed  in  the  pearl-fishery  bv  the  Pacific 
Pearl  Company  It  is  3*5  feet  long,  12  feet  broad,  and  13  feet 
deep,  flat-bottomed,  mth  two  hatches  in  the  bottom,  through 
which  the  oysters  are  gathered.  It  is  semi-spindle  shaped  on 
top,  and  has  a  turret  for  the  entrance  of  the  workmen  ;  a  com- 
pressed-air chamber;  a  working-chamber,  into  which  the  com- 
pressed air  is  admittal  to  expel  the  water  when  the  bottom  is 
reached  ;  ami  a  water  or  ballast  chamber  for  sinking  it.  When 
it  is  desired  to  rise,  the  compressed  air  is  let  into  this  water- 
chamber,  gradiially  expelling  the  water  as  the  machine  rises  to 
t'le  surlhce.  The  air  in  the  cliamber  is  compressed  by  a  30- 
hor^e  power  engine  to  the  density  of  3  or  4  atmospheres. 

M.  Denavroiue,  whose  subai^ueous  helmet  and  respirator  are 
shown  at  Fig.  4272,  has  inveuled  a  submarine  boat  to  move  be- 


neath the  surface  at  8  or  10  knots  an  hour,  and  carry  a  crew  of 
divers  to  remove  torpedoes  and  carry  on.  blasting  operations 
against  submarine  obstruction  of  even  the  hulls  of  enemies' 
vessels  The  ilefrnRe  apiinst  such  boats  would  be  similar  ones, 
and  the  transfer  of  the  scene  of  combat  from  the  surface  to  the 
depths  would  add  an  item  of  terror  to  what  was  already  quite 
sufficiently  desperate. 

Sub'ma-rine'  Ca'ble.  (Telegraphy.)  A  wire, 
or  combination  of  wires,  protected  hy  flexible  uon- 
comlnctinfj  water-proof  material,  desitrned  to  rest 
upon  the  bottom  of  a  body  of  water  and  serve  as  a 
conductor  for  the  currents  transmitted  by  an  electro- 
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magnetic   telegraphic  apparatus. 

CABLE. 

Sub'zna-ruie'  Ex'ca-va'tor. 

moving  earth  or  stone 
beneath  the  water  sur- 
face. Fig.  602S  shows 
the  caisson  of  the  East 
River  Bridge.     For  de- 


See  Telegraph- i 
A  device  for  re-  I 
Fig.  6028. 


Fig.  6033  shows  a  submarine  rifled  projectile  5  feet  long,  11 
inches  diameter,  and  with  a  bursting  ch&i^  of  49  pounds. 
Total  weight,  175  pounds. 

Sub'ma-rine'  Lamp.    A  lamp  adapted  to 
burn  beneath  the  surface  of  the  water. 

The  submarine  lamp  used  in  exploring  the  breaches  in 
the   Thames  Tunnel,  1825-1S27,   contained   a  spherical 
reservoir  of  condensed  oxygen.      The  light  was  a  wax- 
candle.     The  lantern   was  entirely  air  and  water  tight. 
When  about  to  descend,  a  solution  of  caustic  alkali  was 
poured  into  the  lamp,  and  a  stop- 
cock turned,  to  let  a  small  stream 
of  oxygen  into  the  light -chamber. 
Of  the  products  of  combustion,  the 
carbonic  acid  was  alisorbed 
by  the  alkali, and  the  water 
condenstd  oq 
the   siJep   of 
the  glass   The 
oxygen  mi.xed 
with  the  Lirro- 
gen    to    form 
a  t  m  o  8  pheric 
air. 

Oil  -  lamps, 
cons  tan  tly 
supplied  witii 
air  by  means  of  a  forcing-pump,  and  the  electric  light,  haTe 
also  been  employed.  The  first  was  objectionable  on  account  of 
the  trouble  it  occasioned,  and  the  lattei  by  reason  of  its  ex- 
pense and  the  strong  shadows  ca*t  by  it. 

The  lamp  of  M5I-  Leante  and  Denoyel  Is  supplied  with  oxy- 
gen gas  forced  under  a  pressure  of  10  atmospheres  into  a  reser- 
Toir  beneath,  whence  it  is  conveyed  by  a  small  tube  to  two 
annular  receptacles,  one  inside  and  the  other  outside  of  the 
wick.  Each  is  pierced  with  a  number  of  small  holes  Simple 
devices  regulate  the  motion  of  the  wick  and  control  the  supply 
of  gas.  The  whole  is  protected  by  a  thick  glass  cover,  so  as  to 
be  air  and  Avater  tight- 

Van  der  Weyde's  submarine  lantern  (Fig.  6034)  has  a  cylin- 
drical glass  case,  with  the  interior  of  whirh  two  channels  com- 
municate ;  one  C  connecting  with  a  flexible  pipe  D,  through 
which  fresh  air  is  injected,  and  the  other  B  with  the  flexible 
pipe  E,  by  which  the  products  of  combustion  are  carried  off. 
O  is  the  chamber,  containing  a  hydrocarbon  compound  which 
readily  vaporizes  by  heat,  and  P  is  the  burner.  The  lantern  is 
lowered  by  cords  attached  to  the  eyes  S  6'.  T  is  a  ring  by 
which  the  diver  moves  it  from  one  place  to  another. 

Subina-rine'Lan'tern.   See  Submarine  Lamp. 

Sub  ma-rine'  Pho-tog'ra-phy.  A  photo- 
graphic apparatus  by  Dr.  Neumayer  of  BeHin,  for 
ascertaining  the  temperature  and  direction  of  deep- 
sea  currents. 

Fig.  6029. 


scrii'tion,  see  the  similar  contrivance  used  in  exca- 
vating for  the  piers  of  the  St.  Louis  Bridge,  page  49, 
and  PLite  II.,  opposite;  also  Caissox,  pages  420-422. 
See  also  Drf.dgixg-m.a.chin'E,  pages  747-749  ;  and 
otlier  devices  cited  in  the  list  under  Hydraulic 
ExGiNEERiXG,  pages  1146-1143. 

Fig.  6029  shows  an  apparatus  embodying  a  com- 
bination of  conduits  and  mouth-pieces  for  excavat- 
ing, dredging,  and  tran.smitting  earthy  and  other 
louse  matter,  by  means  of  forced  currents  of  water, 
steam,  or  air,  singly  or  combined.  It  is  a  form  of 
dred:je.     The  upper  figures  give  details. 

Subma-rine'  Ex-plor'er.  A  diving-bell  or 
lantern  (sue  SrBMArasK  Lamp  ;  Scbmarixe  Tele- 
scope) used  in  examining  sites  beneath  the  surface 
of  the  water. 

Storm's  submarine  explorer  (Fig.  6030)  consists  of  an  interior 
and  exterior  shell  of  wrought-iron,  connected  by  braces  jV.  The 
interior  shell  is  divide!  by  a  horizontal  floor  into  two  compnrt- 
menta,  the  lower  of  which  serves  as  a  working-chamber.  These 
conmunicate  by  the  man-hole  Q.  The  lower  part  of  the  ppace 
between  the  two  compartments  constitutes  a  water-chamber  to 
rexulate  the  flotative  power  of  the  apparatus,  and  is  divided  by 
Tertical  pirtitions  C  C,  to  prevent  the  water  from  surging 
from  side  to  side  when  the  machine  is  being  moved.  An  iron 
ring  E  U  permanently  attached  to  the  lower  pirt,  to  act  as  a 
sinUer:  an  I  other  rings  E"  ,  which  may  be  made  in  segment?, 
can  be  aided,  if  necessary.  Light  is  admittel  to  the  upper 
chimber  throuirh  conical  tubes  F.  hnving  Ipnses  at  their  inner 
extremities,  and  fjlls  upon  reflectors  V,  which  diffuse  it  through 
the  chamber.  The  upper  chamber  is  lined  with  sheet-zinc  R', 
having  numerous  V-sh-tped  perforations,  and  backed  with  felt- 
ing, to  absorb  the  carbonic-acid  gas  produced  by  respiration. 
Suitable  valves  are  provided  for  admitting  and  exhausting  air 
and  water  as  required.  O  is  a  man-hole  by  which  the  upper 
chamber  is  entered. 

Sub'ma-rine'  Gun.    Submarine  ordnance  seems 
first  to  have  been  suggested  by  Saint  Cyr  in  1797, 
and  consisted,  as  shown  at  a. 
Fig.  6031,  of  a  mortar  towed 
underneath  a  vessel  by  a  span 
extending  between  two  boats. 

Fulton  experimented  with  firing 
guns  unJer  water  in  New  York  Ilar- 
bnr  in  1S14,  and  was  successful  in 
penetrating  a  bulkhead  representing 
the  bottom  of  a  first-class  ship.  His 
submarine  battery  of  100-pounder 
Colomblads  is  illustrated  at  6  The 
gun  traveled  on  it^  carriage,  the  bar- 
rel of  the  piece  slipping  in  a  packed 
port-hole.  The  port  was  closed  by  a 
shutter, which  was  raised  byalanya'rd. 
and  dropped  of  its  own  accord  when 
the  gun  recoiled-    ' 

Mr.  PhiUipsofIndianainlSo5,and 
Woodbury  of  Boston  in  1*61-1864. 
worke<l  at  the  problem.   Wooiburv's 

device  is  shown  at  Fis-  fti  32.      An    __, .  _  -  ^^  .  ^, ^  ^^-^  - ^  ■~^^—  -^     .^-«^        ^^— _^__«-___=. 

American  submarine  gun  wa.*  shown  ^^^y/'y'^^^V///  '^^-^^  V >  ^^^^'^-'^-'-y^y  .^' ^.^''^  -^  -  >     /i^JJ^^/^^//^?»)^)/^J^>v/>J/^'->^^^ -/ 
at  the  French  Exporf.ion  of  1837.  Royr*^on'%  Erearntlrtg-Marhine. 
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SUBSOII^PLOW. 


It  coiwista  of  a  copper  case  hermetically  closfd.and  furnished 
with  ao  exterior  appeudage  resembling  a  rudder.     Withiu  this 
case  a  thermometer  and  compass 
are  iuclosed,  each  iu  a  glass  vessel  Fig.  6030. 

containing  traces  of  uitrogeii-gaa. 
The  apparatus  is  completed  by  a 
email  electric  battery.     >Vheu 
this  apparatus,  attached  to 
souudiiig-liue,  is  caused  to 
descend  into  the   sea,  the 
action  of  the  current  upon 
the    rudder    determines 
the  position  which  it  as- 
sumes.   The  direction 
of  the  current  is  thua 
indicated  by  the  rel 
ative  position  of  tho 
needle     and     the 
rudder ,whilo  the 
temperature  of 
the  vicinity  is 
shown  by 
the     ther- 
mometer. 


Storm''s  Submarine  "Explorer. 


But  in  order  that  these  indications  may  be  read  at  any  desired  I 
spot  in  the  ocean  depths,  it  is  necessary  to  fix  them  at  the  mo-  i 
meat  required.    A  leaf  of  photographic  paper  is  placed  in  a 


Fig.  6031, 


Submarine  Guns. 


proper  position  next  to  the  glass  vessel  containing  the  instru- 
ments.    When  it  is  desired  to  obtain  the  reading  of  the  instru- 


American  Submarine  Gun. 


ment8,an  electric  current  is  sent  through  the  nitrogen  gad 
contained  in  these  vessels.  This  produces  a  very  intense  violet 
light  capable  of  acting  chemically  upon  the  photographic  paper 
for  a  time  sufficiently  long  to  reproduce  the  shadows  of  the 
needle  and  of  the  column  of  mercury.  At  the  end  of  three 
minutes,  it  is  claimed,  the  operation  is  finished,  the  apparatus 
may  be  brought  to  the  surface,  and  the  paper,  being  removed 
from  it,  presents  a  record  of  the  conditions  observed  in  depth. 

Sub'ma-rine'  Tel'e-graph.     See  Telegraph- 
cable. 

Sub'ma-rine'  Tel'e-scope.     A  device  for 
submarine   explorations,    consisting   of   one    or 
more  tubes,    by   which  tlie  eye  is  enabled  to 
view  the  river-bed,  an  obstruction,  rock,   or 
wreck,  without  the  distraction   incident  to 
the  rippling  and  distorted  refractinns  of 
water  in  motion.    It  waa  patented,  in  one 
form,  by  George  Knight  (England),  in 
1847.     One  tube  was  used  for  observa- 
tion and  the  other  ibr  the  direction  of 
light,   solar  or  artificial,   upon  the 
object. 

The  arrangement  used  by  smugglers  in 

recovering  contraband  articles  sunk  by 

them  consisted  of  a  cask  having  a  plate 

of  glass  at  the  bottom.     This  end  was 

plunged  a  few  inches  below  the  surface. 

Seat-hunters  use  the  same  contrivance. 

Sea  patents:  Mather,  Ajiril  10,1845; 

til      Day,  April    16,  1850;    Mather,  July  6, 

n       =^     1864. 

Sub'ma-rine'  Ther-mom'e- 
ter.      {Nautical. )      A    chamber 
having  valves  above  and  below, 
and  inclosing  a  thermometer,  is 
flowered  to  the  required  depth, 
the    water   flowing    upward 
through  the   chamber  as  it 
descends.      When    the    de- 
scent is  checked,  the  valves 
close,   and  the   chamber    is 
hauled  up,  containing  water 
from  the  depth  reached. 

A  registering-thermometer 
is   now   used.       See    Ther- 

MOMETEi:. 

Sub'ma-rine'  Valve,   A 

port  or  valve  in  the  side  of 
a  vessel,  opening  beneath  the  surface  of  the  water, 
for  the  purpose  of  protruding  a  torpedo,  the  muzzle 
of  a  gun  to  be  fired  under  water,  or  some  other  olfen- 
sive  weapon.     See  Submarine  Gun  ;  Torpedo. 

In  the  example  (Fig.  6035),  the  valve  D  is  pivoted  in  a  casing 
in  the  ship's  side,  being  connected  to  the  journal  of  the  rock- 
shaft  F,  which  may  be  openited  from  the  engine-room  or  oHier 
convenient  position.  The  movement  of  the  valve  is  parallel  to 
the  side  of  the  vessel,  and  covers  or  uncovers  the  exterior  orifice 
of  the  blow-off  pipe,  a  ventilator,  or  other  opening,  i  is  an  in- 
dex for  showing  the  position  of  the  valve. 

Sub'ma-rine'  Ves'sel.    See  Submarine  Boat  ; 

Torpedo. 

Sub-merged'  Pump.  A  well  or  cistern  pump 
which  is  placed  under  water,  the  pump-rod  and  dis- 
charging-pipe  reaching  from  the  surface  of  the  ground 
to  the  pump, 

Sub-sid'ence-vat     A  dyer's  set- 
tlin£(-vat. 

Sub'aoil-plo*w,   One  having  a  share 

and  standard,  but  no  mold-board.     Its 

duty  is  to  follow  in  the  furrow  made  by 

an  ordinary  plow,  and  loosen  the  soil  to 

,  an  additional  depth  without  bring- 

]  ing  it  to  the  surface. 

In  England  they  are  called  trenching;- 
plows ,"  and  sometimes  horse-pichs,  from  their 
mainly  consistingof  a  sharp  share  which  is  forced 
through  the  subsoil,  lifting  it  and  breaking  it 
into  fragments.  It  is  drawn  by  4  horses,  the 
wheelers  hitched  to  the  clevis,  and  the  leaders 
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SUBWAY. 


Fig  6033. 


Sub^sti-tute.  An  optional  bar  or  section,  as 
the  subditutc  sinker-bar^  a  shorter  section  to  be  used 
when  a  full-length  section  is  not  suitable. 


Fig.  6036 


Submarine  Projeetite. 

by  a  50am,  or  draft-chain,  to  the  draft-rod  of  the  plow,  below 
the  beam. 

The  first  mention  of  .subsoil-plows  is  in  Worlidge's  "  Mysteries 
of  Huibandry,"  1677-     He  tells  of  an  ingenious  young  man  in 
Kent,  England,  who  had  two 
plows  fastened  on  one  stock, 
and  the  rear  one  plowing  a 
furrow  beneath  the  level  of 
the  sole  of  the  preceding  one. 
By  this  he  stirred  the  land 
12  or  14  inches  deep.    This 
was  a  regular  sub.'^olling  op- 
eration,   though    the     now 
usual  form  of  the  implement 
Lj  to  stock  the  suhsoil-plow 
separately  and  make  it 
to  follow  in  the  wake  of 
the  ordinary  plow. 

Smith    of    Deanston, 
Scotland^     is      credited 
with    the  invention  and 
introduction  of  the  mod- 
em implement.    The  illus- 
tration shows   that    it   is 
destitute  of  mold-board  and 
land'^ide,    having    a    share 
with  wings  adapted  to  raise 
'  and  crumble  the  furrow  bot- 
'  tom,   comminuting    it   as    a 
'  porous    foundation    for    the 
mold  which  will  be  turned 
S    upon   it  by   the  ordinary 
plow  in  its  next  furrow. 
It  has  a  curved  colter, 
Van  der  Weyrle^s  Submarine  Lamp,  which  is  designed    to    be 
s-lf-cleaning.    The  draft  is 
applied  by  a  draft-rod,  secured  by  a  bridle  to  the  beam 

It  is  drawn  by  four  horses,  two  and  two,  and  managed  by  one 
man.  The  usual  mode  is  to  make  a  10x6  inch  furrovv  with  an 
ordinary  plow,  and  follow  with  the  subsoiler  at  an  additional 
depth  of  from  5  to  7  inches. 

Stracey's  subsoil-plow  ( EngU.'sh)  has  several 
point*  in  common  with  its  predecessor,  as  may 
be  readily  seen  by  comparison      It  is  used  with  a  wl 
is  higher  in  the  thraat,  and  has  the  broad,  flat,  sharp  stand- 
ard, which  experience  has  indicated  is  the  best  form  of  sheth 
for  the  angle-iron  or  winged  share  which  cleaves  the  subsoil. 

Fig.  6035. 


Smith's  Subsoil-Plow. 

Or  a  short  section  of  sinker-rod  having  flanges  to 
ream  the  hole  and  keep  it  straight.  See  Well- 
BOKiNG  Tools. 

Sub'ter-ra'ne-an  Rail'way.  A  railway  run- 
ning its  whole  course  beneath  the  level  of  the  surface 

Fig.  6037. 


Straeey''s  Sutsoiler. 

of  the  ground.     The  occasional  dipping  beneath  the 
surface  is  a  tunnel. 

The  subterranean  railway  in  London,  between  Victoria  Street, 
nolbom,  and  Padding- 
ton,    was     constructed  . 
1S60-1862.      It   is   3k 
miles  in  length,  having 
stations   at  an  average 


Fig  6038. 


distance  of  |  of  a  mile  apart.  Three  of 
these  have  glass  roofs ;  the  others  are 
lighted  by  slanting  passages,  lined  with 
white  tiles,  from  the  street  above. 

The  engines  have  large  boilers  and 
cylinders,  and  before  entering  the  tun- 
nel steam  is  raised  to  130  pounds.     On 
entering  the   tunnel    the   exhaust   is  McMeekin'3  Subsoiler. 
turned  into  a  water-tank  instead  of  up 

the  chimney,  so  that  the  combustion  of  fuel  is  much  reduced, 
and  little  smoke  escapes  :  the  steam-pressure  is  allowed  to  run 
down  to  65  pounds,  the  cut-off  being  varied  so  as  to  maintjiin  a 
uniform  power  sufficient  to  produce  an  average  speed  of  25  miles 
an  hour.     The  cars  are  amply  lighted  by  gas. 

Sub-terre'-shell,     A  Jand-torpedo. 


Submarine  Valve  for  Vessels. 

By  a  continued  reduction  of  parts  beneath  the  surface,  the 
suhsoil-p'ow  becomes  a  mole-plow,  in  which  a  mere  plug  is  at- 
tached to  the  sht-th  to  force  a  way  through  the  subsoil,  leaving 
an  arched  drain,  like  a  mole-track. 

McMi'ekin"s  (Fig.  6038)  has  the  standard  a  and  brace  6  formed 
of  a  single  bar  of  metal.  The  share  has  a  flange  which  enters 
the  loop  thus  formed,  is  bolte<l  thereto,  and  is  provided  with  a 
small  land-ide  and  mold-board. 

Fi.j.  61)39  is  an  approved  modem  form  of  English  subsoil- 
plow,  adapted  for  subsoiling  fmm  12  to  IS  inches  in  depth. 
The  plow-hodT  is  of  wrought-iron.  The  small  wheel  serves  as  a 
furrow-martter. 


English  Subsoil' Plow. 

Sub'way.  An  underground  tunnel  beneath  the 
street  surface  in  which  the  gas  and  water  pipers  and 
sewers  are  lodged,  so  that  they  can  be  examined,  re- 
paired, replaced,  etc.,  without  disturbing  the  pave- 
ment. 

The  plan  was  proposed  by  Williams  in  London  in 
1822,  and  ha.s  been  adopted  in  Pnris.     See  Sewkr. 

I  In  Fig.  6040.  A  represents  one  of  the  subwavs  on  each  side  of 
theHolborn  Viaduct,  London.  Thpse  are  7" feet  wide  and  11 
feet  6  inches  high,  running  between  the  great  arches  which 
carry  the  roadway  and  the  house-vaults  which  support  each 

I  footway.  They  are  located  immediately  above  the  sewers,  are 
floored  with  stone,  and  lined  with  brick.  Along  the  wall  near- 
est the  fronts  of  the  houses  is  a  14-inch  water-main,  and  above 
this  two  10-inch  gas-mains  supported  on  brackets.    On  the  op- 

,  posite  side  is  a  pipe  containing  the  telegraph-wires 
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SUGAR. 


Fig.  6040, 


Juactiona  nre  arranged  for  carrying  water  and  gas  into  each 
house  along  tiie  route  by  pipes  conducted  through  holes  in  the 
sides  of  the  subways.  Brunch  pipes  are  laid  on  to  the  street 
fire-plugs  :tnd  hydrants,  and  gus  is  laid  on  to  the  street-lanips. 
All  the  usual  valves,  meters,  and  other  apparatus  are  accessible 
wi;hin  the  subway  itself.  Rails  are 
luid  along  the  tioor,  on  which  runs 
a  traveling-crane,  to  facilitate  the 
removal  and  fixing  of  the  gas  and 
water  pipes.  The  subways  are 
ventilated  by  small  circu- 
lar grated  openings  e.\- 
teinling  to  the  footways 
above,  and  by  tiues 
running  up  the 
party-walls  of  the 
bouses  and  ex- 
tending above 
the  roofs. 


Fig.  6041. 


London  Stfbicat/. 


Where  practicable,  the  entrance-doors  are  also  constructed  of 
open  wire-work. 

B,  section  of  London  subway ;  north  Bide  junction  of  Char- 
terhouse Street. 

C.  section  ;  south  side  at  west  end  of  viaduct. 

Suc'cu-la    A  jilain  axisorcylimlcr,  proviiled  with 
stavi'S  or  liaiuUes  lor  turning  it,  but  having  no  Uiuni. 
Suck'er.     1.  A  pump-bucket  ;  emboliu'!. 

2.  The  h'athern  flap-valve  of  a  pump-bucket. 

3.  A  round  i)icce  of  leather  having  a  central  per- 
foration for  the  attachment  of  a  string  ;  when  ren- 
dered flexible  by  wetting,  and  applied  to  a  sniootli 
object,  as  a  stone,  the  adhesion  between  the  two  sur- 
faces due  to  atmospheric  pressure  enables  the  lifting 
of  the  stone. 

Suck'er-rod.  A  rod  connecting  the  brake  of  a 
pump  with  the  hni'ket. 

Suck'er-rod  Swiv'el.  A  .swiveled  link  at  the 
to]i  "la  pump-rod.     See  Wf.ll-boking  Tools. 

Suck'ing-bot'tle.     An  infant's  feeding-bottle. 

Suck'ing-pump.  A  pump  in  which  the  water 
is  raised  within  reach  of  the  bucket  or  plunger  by 
atmos])heric  pressure,     A  s^iclimi-pump. 

Suck'ing-tube.  Most  of  us  are  acquainted  with 
the  taste  of  sweet  cider  as  sucked 
through  a  rye-straw.  They  are  used 
in  many  parts  of  the  world  for  other 
liipiids  than  cider.  Besides  their  use 
among  us  with  cohhkrs  and  jidqis,  the 
Peruvian  drinks  his  or  her  male  by 
means  of  a  tube  with  fine  holes  to  keep 
back  the  particles  of  leaf.  The  suck- 
iug-tube  was  used  by  the  ancients  as  a 
domestic  utensil,  and  also  in  the  tem- 
ples. The  latter  use  has  also  descended 
to  our  times  in  the  savginsiichello,  or 
blood-sucker,  a  golden  tube  by  wliich 
the  Pope  sucks  up  the  wine  at  high 
mass.  A  chahimcau,  or  tube  of  gold, 
and  silver  "pypes,"  for  tlie  same  pur- 
pose, are  also  mentioned  in  old  inven- 
tories of  ilumh  iirnperty. 

Suc'tioii-pipe.      That  pipe  of  a 
fire-engine,  or  other  pump,  which  con- 
ducts water  from  a  cistern  to  the  cyl-  Sanguisiichetlo. 
iuder  of  a  pump. 

Suc'tion-plate.  {Denial.)  A  dental  plate  re- 
tained in  position  in  the  mouth  by  atmo.spheric 
pressure. 

Suc'tion-pri'mer.  A  small  force-pump  worked 
by  liand  and  u.sid  in  charging  a  main-]iuinp. 

Suc'tioii-pump.  A  ]>ump  in  which  the  plunger 
or  bucket  is  placed  above  the  level  of  the  water,  the 
latter  rising  by  atmospheric  ])iessure,  as  the  sueker 
(bucket)  is  raised.  Between  the  upward  strokes  of 
the  bucket,  a  clack-valve,  below  the  latter,  fulls  ami 
prevents  the  reflux  of  the  water  in  the  ascension 
tube.     See  Lift-pI'mp. 

Suc'tion -valve.  1.  The  valve  below  the  plun- 
ger or  bucket  of  a  pump,  and  which  is  lifted  by  atmos- 
pheric pressure  acting  upon  the  water  beneath  it,  a.s 
the  plunger  is  raised. 

2.  (Sleam-cn(ii)ic.)  The  valve  through  which  the 
water  is  drawn  from  the  hot- well  into  the  feed-pump 
by  the  rise  of  the  plunger.     See  Feed-pump. 

Sug'ar.  A  substance  having  a  sweet  taste,  solu- 
ble in  water,  and  capable  of  undergoing  fermentation. 

Three  kinds  are  distinguished  in  chemistry  :  — 

Formula. 

Saccharine,  or  cane-sugar C,,  H„  O^, 

Glucose,  or  grape-sugar C,2  H^  0^^ 

Lacto.^e,  or  milk-sugar C,™  H,o  0,2 

The  first  of  the-'e  is  derived  principally  from  the  sugar-cane 
(  ininr/o  sacc/iarifrrn),  but  is  also  obtJiined  from  beet-root,  the 
sip  of  the  sugar-nia|)le,  and  various  other  plants.  It  is  nuich 
swcrter  anil  more  readily  crystallizablo  than  either  of  the  other 
kijids,  and  is  that  generally  known  to  commerce. 
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The  pogar-cane  is  a  natlTe  of  Asia.  It  is  believed  to  have 
ori,?inated  in  China,  and  to  have  been  used  b.v  the  Celestials 
ni  my  centuries  before  it  found  its  way  to  India  and  Ardbia, 
from  waence  it  was  introduced  into  what  Is  now  the  Christian 
world-  In  Sanscrit,  sugar  is  sarkara.  Our  candy  is  aUo  from 
the  :?an5crit  kanda.  lu  Persian  it  is  schakar ;  HLodostanee, 
srhuhiir  :  Arabic ,  sukJcar. 

Tbe  references  to  it  among  ancient  writers  are  few  and  indis- 
tinct The  first  distinct  notice  of  it  is  by  Nearchus,  who  con- 
ductei  the  fleet  of  Alexander  down  the  Indus.  He  speaks  of 
the  ^u^-ir-cane  as  growing  in  India,  but  does  not  refer  to  ex- 
pression of  the  juice. 

Sugiir  is  mentioned  by  Dioscorides  and  Pliny,  not  from  any 
commercial  or  domestic  value  that  it  possessed,  but  as  a  curious 
item  of  natural  history  and  a  presumed  use  as  a  medicine. 

Gaieu  also  refers  to  it  as  a  kind  of  honey  secret^-d  in  reeds  and 
broULTlit  froDi  Ar.ibia  Felix  and  India. 

It  w.is  known  by  the  Greeks  and  Romans  as  an  Oriental  pro- 
duc;ioa.  but  was  sometimes  confounded  by  them  with  the 
Tahaschir,  maAe  fiom  bamboo  steois  (Sanscrit;  trak-ksrhira, 
birk-mill.)  Moses  of  Caorene,  who  lived  in  the  middle  of  the 
fifth  century,  wa*  the  first  wiio  de  cribed  circumstantially  the 
prepintiou  of  sugar  from  the  jiiite  of  the  Saccharum  qffici- 
narnni  in  tne  province  of  Khords.in. 

It  is  also  mentioned  by  Paul  E^uetta,  a  physician.  A-  D.  625. 

The  Arabs  seem  to  have  introluced  it  wherever  they  went, 
finiUy  into  "*icily  and  Spain.  Through  them  it  became  kno\m 
to  the  Crusiiders,  who  Uited  the  sweet  honeyed  reeds,  and  one  of 
th.'irchroniciers  describes  the  modeof  expressiug  and  purifying- 
the  juice  as  practiced  by  the  inhabitants  of  Acre  and  Tripoli. 

I'he  cane  wa^  cultivated  in  Cypra'',  1148,  and  a  grant  from 
TTiliiaai  II.  of  Sicily,  in  llij'S,  includes  a  sugar-mill  with  "  all 
i^s  right?,  me.nbers,  and  appurtenauces,"  It  does  not,  how- 
ever, appear  to  have  been  generally  known  in  Europe  prior  to 
the  middle  of  the  thirteenth  century. 

It  is  said  that  a  Venetian  merchant  in  1250  visited  Bengal 
and  informed  himself  of  the  mode  of  culture  and  preparation. 
T  le  art  of  refining  sugar  and  making  sugar  loaves  was  also  com- 
ma licated  by  a  Venetian  about  155).  It  is  not  known  whether 
he  independently  originated  the  idea,  or  whether  he  received  it 
frr.a  Ciina,  where  it  hid  been  practiced  for  ages.  Boiling  and 
b  iking  sugar  was  first  pnicticed  in  Europe  about  1420. 

Bartholomew  was  the  first  Knglishman  who  described  the 
mpthod  of  crystallizing  and  purif.ing  sugar. 

The  plant  was  taken  by  the  Portuguese  to  Madeira  in  1420, 
and  soon  afterwarl,  in  lb^}Q,  to  the  Canaries,  from  whence  it 
W3S  taken  to  Brazil  and  to  St.  Domingo.  Its  culture  thence 
gradually  spread  throughout  the  West  Indies.  Barbadoes  was 
supplier  from  Brazil  in  1641,  and  the  culture  was  introduced 
into  Louisiana  by  French  refugees  from  St.  Domingo  toward 
the  close  of  the  last  century. 

for  notice  of  beet^root  sugar,  see  infra,  also  p^e  255. 

Maple  sugar  was  first  male  by  the  Indians,  and  La  Salle  re- 
fers to  it  as  a  kind  of  manna. 

Sirup,  The  sirup  of  commerce  is  the  residua!  product  ob- 
tained in  refining  raw  sugir.  This  is  dissolved  in  water, filtered 
ani  decolorized,  boiled,  and  formed  into  loaves. 

The  sirup  wbich  drains  out  of  the  loaves,  called  green.^,  is 
agiin  purified,  decolorized,  and  boilel  down  to  crystalUzation. 
Toe  crystals  are  septrated  in  the  centrifugal  machine,  and  sold 
as  a  very  light-colorel  cojfee-su^ar.  The  greens  from  this  sugar 
vieid.  bv  purification,  decolori2ition,and  boiling,  a  li^ht  yellow 
sugvr.  The  last  greens,  ^fier  three  successive  crystallizations 
of  sugar,  are  purified  and  sold  as  go'/^n  simp.  Tab  sirup  still 
contains  a  consilerable  quantity  of  crystal lizable  sugar,  which 
cannot  be  profitibly  extracted,' together  with  uncn,*stilliEible 
sugtr.  coloring  matter,  and  the  substinces  which  give  to  sirup 
it-i  peculiar  agreeable  flavor,  but  waose  exact  nature  is  not 
kno.vn. 

Bcd'Root  Sugar.  Oliver  de  Serres,  1605,  suggest- 
ed tlid  use  of  beets  for  making  sugar.  Margratf  fii-st 
produced  sugar  from  beets  in  1747;  Achard,  inl799. 
B:)uaparte  encouraged  it,  as  his  connections  with  the 
West  Indies  were  very  precarious,  and  were  likely  to 
become  more  so.  60,000  tons  of  beet-root  sugar  are 
now  produced  annually  in  France.  L^r^ce  (Quantities 
are  al.^o  made  in  Northern  and  Central  Europe,  form- 
ing a  large  proportion  of  the  amount  consumed.  The 
industry  has  been  introduced  into  Illinois  and  Cali- 
fornia.    It  prospei-s  in  the  latter. 

Napoleon  devoted  80,000  acres  and  1^000,000 
francs  to  encourage  this  industry, — one  which  has 
since  grown  to  be  of  much  importance  in  Europe. 
It  is  competed  that  beet-roots  now  supply  nearly  a 
fourth  of  all  the  sugar  furnished  to  the  markets  of 
the  world. 

The  amount  of  sugar  contained  in  the  beet  varies  from  8  to 
13  per  cent.  As  high  as  4*)  tons  of  beets  per  acre  have  been 
raiseii  in  some  part"  of  France.  Thi^  would  give,  at  10  percent, 
4  tons  of  sugar  to  the  acre  :  an  average  of  one  fourth  as  much 
is,  however,  considered  satisfactory. 


Beets  for  the  manufecture  of  sugar  are  deprived  of  their  tops, 
thoroughly  washed  by  machinery,  and  tiien  romped  into  pulp 
or  cut  into  thin  shavings,  according  to  the  mode  of  manufac- 
ture practiced. 

In  the  grating-machine  the  beets  are  fed  into  a  hopper  above 
and  fall  into  two  troughs  beneath,  where  they  are  pushed  for- 
ward, by  means  of  two  plungers  operated  by  levers  and  links 
from  a  crank-shaft  so  as  to  have  a  quick  return-motion,  to  a 
drum  set  with  sa«s,  which  revolves  at  the  rate  of  GCO  to  800 
revolutions  fter  minute.     The  pulp  is  discharged  into  a  chute. 

In  tbe  slicing  process  a  centrifugal  root-cutter  is  employed. 
This  consists  of  a  stationary  conical  casing,  within  which  are 
six  grooved  toothed  knives.  The  beets  fed  from  a  hopper  above 
are  driven  against  the  knives  by  two  flyers  on  a  rotary  disk, 
and  cut  into  slices  of  uniform  thickness. 

Af,er  tne  beets  have  been  grated,  the  juice  is  espres.=ed  by  a 
hydrostatic  press,  or  by  the  centrifugal  mathiiie  (Fig.  6042). 

The  basket  a  a  con- 
Fig.  6042.  sists  of  a  perforated 
cylinder  of  steel 
with  copper  top  and 
bottom,  and  con- 
taining a  double 
cone  of  copper  b  b ; 
the  whole  is  secured 
upon  a  spiudle  c, 
having  an  elastic 
d  bearing,  which  per- 
mits it  to  o.sciilate 
at  the  couimeuce- 
ment  of  it*  rotation 
until  it  assumes  a 


Centrifugal  Marhine. 

perpendicular  position  by  the  even  distribution  of  the  pulp  in 
the  basket. 

The  rotation  of  the  basket  by  belting  on  the  spindle  assumes 
a  great  velocity,  and  the  juice  is  expressed  from  the  pulp, 
caught  by  the  curb  rf,  and  flows  to  a  conductor,  by  which  it  is 
conveyed  to  the  defecating-j»an. 

The  diffusion  process  of  Robert,  an  extensive  Austrian  beet- 
root sugar  manufactur- 
er, is  a  mode  of  es-  n^i  i^  f|  Fig-  6043. 
tracting  the  saccharine 
liquid  from  the  pulp, 
and  is  described  and 
illustrated,  page  702, 
Fig.  1652. 

The  defecating-pan  a 
contains  a  steam-heated 
coil  of  copper  pipe.  The 
juice  is  admitted 
through  the  pipe  6, 
while  carbonic  acid,  en- 
tering through  c,is  dis- 
tributed throughout 
the  juice  by  a  perforated 
pipe  The  defecated 
juice  and  scimxs  are 
drawn  off  into  the 
monu-jm    d   through 

I  the  cock  e.  The  monte-jus  has  a  man-hole  at 
top,  and  is  supplied  with  steam  by  a  pipe  enter- 
ing above  :  as  it  becomes  filled  with  juice,  the 
air  is  driven  out  through  the  bibcock  g,  which 
also  indicates  when   the  monte-jus  is  full ;    when  this    takes 

.  place,  the  bibcock  is  closed  and  boiler-steam  admitted,  forcing 
tbe  juice  out  through  the  pipe  h  into  the  receiving-tanks. 

!  The  filter-press  is  used  for  recovering  the  juice  which  runs 
off  in  the  scams  from  the  defecating-pan.  Formerly  the  scums 
were  put  in  bags  and  pressed  in  hydraulic  pres.=es  This  re- 
quired considerable  manual  labor  and  power,  which  is  nearly  all 
saved  by  the  filter-press.     This  consists  of  a  vat  having  cloth 

'  strainers,  through  which  the  juice  is  forced  by  steam -pressure. 

'  After  this  the  sirup  is  passed  through  a  bone-black  Jilter ,  when 

i  it  is  readv  for  the  evaporating-pans. 

I      The  sirup  may  be  drawn  off  into  another  vacuum-pan  for 

I  completion,  or  evaporated  to  the  point  of  crjstalUzation  in  the 

'  second  evaporator,  aud  then  drawn  off  to  crystallize,  after  which 

,  it  is  refined  in  the  usual  manner. 

The  refuse  pulp  from  the  manufacture  of  beet-sugar  forms  an 

i  excellent  food  for  stock.     Recent  improvements  are  offered  in 
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the  treatment  of  the  by-producfci  of  beet-root  sugar-making. 
Ilitli^rto  they  have  been  treated  for  the  mineral  salts  they  eun- 
tuiii,  and  then  abandoned.  The  residuary  liquor  is  now  con- 
centritej,  and  by  a  process  of  dry  di^tillatioa  acetic  acid, 
methyl,  alcohol,  and  ammonia  are  obtained.  The  by-product 
is  then  treated  for  the  mineral  salts  as  before 

Glucose.  G/iicose,  ov  tjrapc-sng  (r^  is  a  saccharine 
substance  obtained  from  starch  by  boiling  in  water 
with  one  per  cent  of  sulphuric  acid.  The  liquid  is 
drawn  otf,  tlie  acid  neutralized  by  lime,  jirecipitate 
allowt-'tl  to  subside,  liipiid  decanted  and  evaporated. 
Starch  is  also  converted  into  a  fermentable  sugar 
resembling  glucose,  by  the  action  of  a  diastase. 

Ligneous  tiber  will  also  yield  glucose  by  treatment 
with  a  stronger  solution  of  acid  than  the  above,  the 
mixture  being  afterward  diluted,  boiled,  neutralized 
by  alkali,  and  decanted. 

Glucose  is  also  obtained  from  cane-sugar  by  boil- 
ing in  diluteil  acid. 

The  term  glucose  has  been  made  to  comprise  seveial  distinct 
modifications  of  suc^ir,  some  of  vvhich  are  mentione  1  above,  as 
well  as  the  su^ar  of  milt,  cane  su^ir  modified  by  acid  ;  but, 
spe  iking  in  geuenl  terms,  glucose  is  a  n:}n-crystallizable  sac- 
charine, wliich,  like  tie r.lri  If ,  turns  t'le  plme  of  polarization  to 
the  right  hand,  ixa  the  term  (/'•xirine  inUcates.  Cane-sugar 
{sucrose),  oti  the  other  bind,  is  crystallizible,  and  turns  tlie 
plane  of  polirizition  to  thu  left^.  See  MiUer's  ''Elements  of 
Chemistry,"  Pirt  III.  pigei  71,  et  se-j 

Glucose  U  devL-loped  in  the  process  of  malting,  and  its  infu- 
sion is  the  solution  callel  ivori,  from  which  beer  ia  made  ;  or  it 
makes  the  wask  of  the  distiller 

Among  the  processes  for  the  expedition  or  more  perfect  per- 
formance of  the  change  of  condition  may  be  cited  :  — 

Riley,  March  5,  1S50,  converts 
corn  meal  into  gluco?e.  under 
pressure  in  a  boiling  solution  of 
sulphuric  acid  :  water,  1,000  gal- 
lons ;  acid,  25  pound* 

Reitsch,  February  3, 1852  The 
saccharine  matter  of  wort  evap- 
orated to  a  viscid  mass. 

Hoffman,  Mav  25,  1S5S.     Meal 
treated   witli    dilute*  sulphuric 
acid  and  steam  under  pressure 
of  350"  Fah.      Decant  and 
evaporate. 

U  iwkes,  Febru- 
ary 3,  1833  Wort 
of  malt  boiled  with 
d*'coction  of  hops  ; 
cine -sugar  added; 
boiled  to  a  thicit 
sirup;  add  gelatine, 
and  can. 

Weiderfeld,  \pril 
28.  1863      Meal 
steeped     in     water 
impregnated     with 
gases      resulting 
from  dry  dis- 
tillation     of 
s  u  Iph  u  ric 
acid  ;      wood 
charcoal; 
crystallized 
Soda. 

Gnessling, 
May  10, 18'>4. 
Corn  soaked, 

bruised  between  rollers;  soaked  in  repeated  waters,  to  prevent 
fermentation.  Knead,  pass  through  sieve,  wash  ;  treat  with 
caustic  potash,  then  with  acid  and  steam ;  neutralize  with  alkali ; 
steam,  fine,  filter,  and  concentrate. 

Thomp-son,  June  7, 18)4.     Macerate  grain  in  dilute  acid. 

Fleischmin, July  12,  18(31.  Macerate  grain  in  sulphurous- 
acid  gas  water.  January  6,  1865-  Add  bicarbonate  of  soda  to 
above,  developing  hyposulphurous  acid. 

Goossling,  December  20,  1864  Attempts  to  crystallize  a  mix- 
ture of  corn  or  starch  sirup  and  cane-sugar. 

Percy,  February  28, 1865.    Whey  of  milk  and  albumen  boiled, 
and  the  resulting  lactiue  treated  with  sulphuric  acid  or  malt  to  ' 
produce  glucose 

Hawks,  June  27,  1865.  Ground  malt  is  macerated  with  com 
meal  and  elutriated  to  remove  saccharine,  which  is  evaporated 
irt  vacuo. 

Goessling,  September  5,  1865.  Soak  corn  in  alkaline  ley. 
Crush,  strain,  and  add  the  starch  to  a  boiling  acid  solution, 
defecate  with  charcoal,  neutralize  with  alkali.  Evaporate  and 
crystallize  {?). 

Goessling,  September  5,  1^65.     Two  modifications  of  the  last. 

Watson,  December  6, 1865.  Kiln-dry  meal,  and  macerate  in 
Tater< 


Seely,  January  10,  1865.  Saw-dust  purified  by  alkali,  macer- 
ated ill  boiling  acid  solution,  and  added  to  5  times  its  quantity 
of  ;*t!irch,  and  10  times  tbe  quantity  of  water      Concentrate 

Deissner,  June  li>,  1866.  Corn  boiled  in  wat*?r  ;  uiait,  8ug;ir, 
and  Hour  added. 

IUr.ih,  October  16, 1866  Corn  soaked  in  dilute  sulphuric- 
acid  ;  heated  to  170°  Fah.  ;  ground,  fieved,  wiu^heJ  :  stan  h 
boiled  in  .solution  of  sulphuric  acid,  sulphuric  aiun.ina,  and 
charcoal  Neutralize, concentrate,  evaporate,  defec«;c  v^ith  bone- 
black,  filter,  concentnite  in  vacuo. 

HolT,  December  18,  1866.  Soak  barley  in  fennel  water,  and 
malt  it ;  add  various  fnigrant  herbs.     Feriiient. 

Pigeon,  April  23, 1867.  Starch  and  cellulo.-e  treated  in  ai  idu- 
lous  water,  boiled  under  pressure.  Saccharine  liquid  neutral- 
ized with  lime,  filter,  defecate  with  bone-biack,  concentrate  to 
20*^  B  Allow  the  lime  to  precipitate.  Filler;  neutralize  with 
soda.     Boil,  crystallize  (')      Mold. 

Loew,  June25,  186H  Woody  fiber  digested  in  hydrochloric 
acid,  and  heat ;  acid  distilled  over.  Glucose  and  paper-stock 
the  results. 

Wesselholft,  October  6,  1868.  Extract  of  malt  for  dietitic 
purposes, 

Sim  and  Hutchinson,  March  16, 1869.  Meal  treated  with  bi- 
sulphide of  carbon  to  extract  oil,  rendering  sturch  more  easily 
saccharified. 

Delamarre,  December  6,  1870.  Sweet  potatoes  steamed, 
mashed,  and  mixed  with  malt,  macerated,  steamed,  pulp  pre- 
cipitated, saccharine  liquid  decanted,  concentrated. 

Grosheintz,  May  23,  1871.  Hydrochloride  or  sulphuric  acid 
saturated  with  an  alkali  to  produce  a  salt  which  may  reniain  in 
the  saccharine  matter. 

Sug'ar-cane  Mill.  A  mill  for  grinding  sugar- 
cane. See  Fi^s.  1059-1061,  page  444.  See  also 
Su(:ai:-mii.i,. 

Sug'ax-cane  Plant'er.  A  macliine  for  planting 
ratoonti  of  cane   in   furrows  made  by  the  plow,    to 


afford  sprouts  for  the  future  plant. 

Tn  Fig  6045,  the  cane-slips  are  placed  in  the  chute  ami  d>''iv- 
ered  into  the  furrow  made  by  the  first  plow  ;  the  two  side-plows 
cover  the  cane,  and  the  scraping-plates  level  the  ground  The 
body  is  vertically  adjustable  by  lever-arms  carrying  the  wheels. 

Fig.  6045. 


Sugar-Can-  Planter. 


Sue;'ar-clar'i-fi'er.      A  filti-'r  for  removing  me- 
chanical impurities  or  feculences  from   sirup.     See 


SUGAR-CUTTING   MACHINE. 
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SlGAR-DRAINEK  ;   CENTRIFUGAL  FILTER  ;    etc.      Or  I  K»ng  of  parallel  vertical   saws  d  (only  one   of  which  showg 

a  Defecator,  see  Fig.  1605,   page   6S3  ;   or  other  '  '°. '".^  !!"?"'"''•"'''"''  l"'  "  \'?'° 
,  ?.   ,     .      °  'ID  .11-11  I  Slips ;    passing  OQward.   these   slip; 

process   by  which  immature,   noii-crystalmable,  or  i  .... 


I'ernieiiting  matter  is  removed  from  sirup. 
"  In  1SJ9,  Richard  H.  Stewart  patented  a  processor  clarifying 

caDt^•juice  lor  the  maniifactur«  of  su^jar,  trtMting  it  with  sul- 
phurous gJLS.  Sugar  purified  by  Ibis  method 
was  increa^^ed  iu  Value  ^  cent  per  jiound.   The 


wasincrea^^ed  lu  value  4  ceuc  per  jiouna.    iiie  "   ,.  f'         tv, 

war  hindered  the  introduction  of  the  improve-  i  paratus  lor  Sepamting  the  re- 

sidua],  uou-crystaUizal)le  '"" 
matter  fi'om  sugar  by  cen- 
trifugal  action.     A   cen-  jy. 
trifugal  machine. 


are  cut  iuto  cubes  by  the  co-acting 
revolving  cutters  a  a.  The  sugar  is 
held  by  pressure -rollers  cc  aad 
spring-clamps  e. 

Sug'ar-drain'er.    An  ap- 


Fig.  6049. 


Augar-Cuttin^  Machine 

nient,  but  since  1867  it  would  be  difficult  to  find  a  planter  who 
h  a  not  adopted  it.  In  ISjO,  the  sugar  crop  of  Louisiana  was 
500,000  hogsheads.    In  1867,  it  was  only  5,000.    In  1872,  it  h:id 

reached  ai.iXX)    If 
Fig.  6047.  we  take  this  figure 

as  the  average  of 
the  p  Lst  five  years, 
the  invention  has 
been  worth  two 
millions  of  dollars 
to   the    people    of 


Weston's  (Fig.  6048)  has  a 
spiudle  suspended  from  an  elas- 
tic bearing  or  a  ball-and-socket 
joint  above.     Surrounding  the 
spindle  and  supported  by  it  is 
a  hollow  shaft  e  having  a  pul- 
ley /  at  its  upper  part.     The 
cylinder  g  is  perforated  at  the 
periphery    in    the   usual   way 
and  has  openings  i  (  at  the 
bottom  for  discharging  the 
sugar  after  the  moisture  is 
expellc'd.      Thefe  openings 
are  closed  by  a  plate  at  the 
bottom  of  a  sleeve  _;,  which 
is  lifted  for  the  purpose  of 
discharging.     The  expelled 
molasses  flows  into  an  an- 
nular trough  in   the  base 
of  the  exterior  cas- 
ing, and  access    to 
the   bottom  of   the 
cylinder   is  entirely 

unobstructed.    The  y  ield- 

jng  bearing  at  the  top  of 

the  spindle  permits  it  to 

assume    a    truly  vertical 


Su^ar-Draining  Machine. 


Cube  Su^ar- Machine. 

the  United  States  during  th:it  period.    Stewart  received,  from 
tUe  fourteen  years  of  his  original  pitent,  S  44.350  ;  or,  in  other 
words,  he  made  from  his  patent  in  fourteen  years  not  quite  as 
much  as  t'le  country  made  from 
Fig  6'i4S.  it  in  six  weeks      When  the  sugar 

proluction  of  Louisiana  shall  have 
reached  its  former  extent,  this 
improvement  will  add  two  mil- 
jions  and  a  half  of  dollars  annu- 
ally to  the  wealth  produced  by 
that  State."  —  W.iiTNEV. 

Sug'ar-cut'ting  Ma- 
chine'. A  machine  for  cut- 
ting up  loaf  or  hard  sugar 
into  hmips. 

In  the  example  (Fig  6046).  the 
sugar  in  flat  cakes  is  inserted  be-  ) 
tween  the  hinged  table  D  and  ' 
the  reciprocating-table  E,  both  of 
which  are  stmided  with  quad- 
rangular pins.  The  table  E  is 
swung  up  and  down  by  a  cam- 
movement;  the  table  F.  is  struck 
bv  a  hammer  F,  lifted  by  means 
of  the  wiper  K,  and  is  immediate- 
■"•-^  ly  after  the  impact  thrown  up  by 
springs  f  c. 

Fig    6047  i«  a  michine  to  cut 


position  when  the  cylinder 

is  charged,  and  prevents  any  tendency  to  irregularity  of  motion 

when  revolving. 

In  ordinary  machines  of  this  class  the  sugrir  i.'^  discharged  at 
the  top.  In  the  English  patents  of  Hardman,  October  5, 1843, 
and  Alliott,  February  3, 1851,  it  was  propo.*^ed  to  effect  the  dis- 
charge at  the  bottom.  In  the  former,  a  circular  plate  below 
the  cylinder  was  employid  for  closing  the  discharge-openings; 
this  wa-s  lowered  a  certain  distance  for  the  purpose,  still,  how- 
ever, remaining  in  the  way.  In  the  latter,  the  cylinder  had  to 
be  turned,  so  as  to  bring  an  opening  in  its  bottom  directly  over 
a  funnel  through  which  the  discluirge  was  effected.  In  both, 
the  bearings  of  ihe  shaft  were  under  the  cylinder,  and  obstruct- 
ed the  free  delivery  of  the  sugar, 

Sug'ar-drain'ing  Ma-chine'. 

In  Laflerty's  centrifugal  machine  (Fig.  6049),  the  filter-box  B 
is  of  corrugated  metal,  surrounded  by  woven  wire.  The  shaft 
A  is  driven  by  a  compound  pulley  composed  of  a  drum  iV^  which 
receives  the  belt,  and  an  interior  conical  part  M  fitting  within 
the  former,  and  having  perforations  which  cause  a  circulation 
of  air  around  the  shaft  to  cool  it  when  in  rapid  motion.  The 
oil  from  the  cup  D  passing  down  the  shaft  flows  down  between 
it  and  the  hollow  exterior  casing  E,  and  is  finally  received  in 
the  drip  cup  T,  which  is  so  shaped  as  to  prevent  the  oil  being 
thrown  out  by  centrifugal  action  By  lifting  the  barrel  JVit  is 
disconnected  from  the  cone  M,  and  the  rotation  of  the  shaft  is 
stopped.  The  appurtenances  of  the  shaft  are  sustained  by  a 
hanger. 

See  also  Centrifugal  Filter,  Figs.  1213,  1214,  page  514. 

Sug'ar-e-vap'o-rat'or.  A  furnace  and  pan  for 
condeiKsing  saccliarine  juices  or  solutions.  See  Evap- 
orator, pages  811 -813. 

Sug'ar-fil'ter.  (Sugar-maHng.)  The  vessel 
employed  for  cleansing  and  decolorizing  the  defe- 
cated simp  by  the  aid  of  bone-black. 


Those  commonly  employed  are  about  10  feet  high  by  4  feet 
in  diameter,  and  open  at  the  top  ;  three  are  shown  in  the  illus- 
tration Near  the  bottom  is  a  man-hoie  a,  and  below  this  an 
iron  grating  6,  upon  which  a  piece  of  filter-cloth  is  laid,  and  the 
vessel  then  filled  with  charcoal  to  within  about  a  foot  of  the  top. 
Sirup  is  then  admitted  through  the  pipe  c  until  the  charcoal  has 
absorbed  nearly  all  the  coloring  matter  which  it  is  capable  of 
doing.  The  supply  of  sirup  is  then  shut  off',  and  cane-juice 
from  the  defecators  is  let  on  through  the  pipe  iJ  expelling  the 
simp:  the  power  of  the  charcoal  having  been  previously  ex- 

hausted,  its  action  upon  the  juice  is  simply  mechanical.    When 

loif-sutrir  into  cubes,  operating  upon    slabs  which  are  either    this  has  continued  to  flow  some  time,  it  is  shut  off,  and  pure 

Miold<*d  in  that  form  or  sawn  from  the  loaf        ,  water  i<«  let  in  from  the  pipe  e.     This,  in   turn,  drives  out  the 

The  slab  of  sug.ir  is  laid  upon  the  bench  and  pushed  over  the    cane-juice,  and  is  allowed  to  flow  until  it  no  longer  extracts 


Centrifugal  Machine 


SUGAR-FURNACE. 
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Fig.  6050. 


Bufflrient  sju^chnrine  matter  to  pay  for  coocentrntion-  Soveral 
flltt'i^  are  employed,  so  that  while  one  is  filtering  sirup,  the 
gernnil  may  V>e  filterin{5  caue-juice,anil  the  thirul  be  cleanseU  by 
water. 

The  lifjuor  and  juice  are  drawn  off  by  the  pipe  f,  which  dis- 
chan;es  into  the  gutters  s.  h  through  the  swivel-joiuts  /.  The 
wa*er  is  discharged  through  the  cock  j  into  the  g\itter  below. 

See  also  B  \G-F[LTER.  Fig  522;  Ce.ntrifug.^l  Filter,  Figs.  1213, 
12U.    See  also  BoME-BLACE,  pages  327,  328. 


Sugar-  Furnace. 

Sug'ar-fur'nace.  One  in  which  pans  are  set  for 
hoiliug  sunai'-iane  juice,  the  sap  of  the  maple,  or 
otlii'r  sacdiarine  sohitions. 

Fi;?.  6051  shows  one  in  which  air-jets  to  promote  com-   ^ 
bustion  are  admitted  below  the  pan. 

In  Fig.  6052,  tlie  kettles  are  set  in  a  cylindrical  metal- 
lic furnace,  which  may  be  made  from  a  worn-out  steam- 
boi'cr  The  return  caloric  current  pisses  through  flues 
enveloping  the  upper  part  of  the  kettles. 

See  also  Ev.ipor.vtor,  pages  811  -  813. 


Sug'ar-gran'u-lat'or.  Hersey's  .sugar-dryer  is 
for  jjiaimlatinf;  damp  sugar. 

The  sugar  is  fed  into  one  end  through  a  spout,  by  a  set  of 
polls  placed  above  the  miichioe,  and  by  lifting  shelves  on  the 
inside  of  the  outer  cylinder  is  carried  tip  and  dropped  in  a  con- 
tinuous shower  upon  the  heating  cvlinder,  and  rolls  off  by  the 
rotation  of  the  machine,  to  be  again  carried  up.  working  for- 
ward to  the  opposite  end  by  the  inclination  of  the  apparatus, 
and  is  there  delivered  into  the  screen  for  separating  into  the 
different  grades. 

The  steel  plate  heater-cylinder  is  put  centrallv  within  the  iron 
conveyor-cylinder,  which  is  23  fei't  longand  Cfeet  in  diameter, 
the  heater-cylinder  being  20  feet  long  and  S'i  inches  in  diameter, 
and  makes  five  revolutions  per  minute.  A  striker  passes  off  any 
sugar  that  may  adhere  to  the  cylinder  when  first  entering  the 
machine,  and  is  operated  by  cams.  The  machine  is  rotated  by 
means  of  outside  gear  on  the  conveyor-cylinder. 

The  current  of  air  constantly  pa.ssing  through  the  machine 
carries  off  the  moisture  from  the  sugar  through  a  pipe.  The 
sugar  is  deliverol  cool  from  the  end  into  which  the  cold  air  is 
passing,  so  that  it  does  not  cake,  and  can  be  immediately  bar- 
reled, and  will  not  cause  the  barrels  to  shrink. 


I  Sug'ar-ket'tle.  A  kettle  for  boiling  the  sap  of 
I  the  .sugar-maple  (Acer  saccluirium),  the  sorghum,  or 
I  the  cane.     A  swiar-pan.     See  EvAi'onATOii. 

Sug'ar-ket'tle  Bat'ter-y.  A  range  of  kettles  in 
a  sugar-funiace.  See  Si'gak-fuunace. 
i  Sug'ar-ma-chin'er-y.  The  old  system  of  hoil- 
j  ing  iu  oi>en  pans  is  still  in  operation  in  cane-jnodn- 
cing  countries.  The  cane,  on  being  passed  through 
the  roUere  of  the  giinding-mill,  is  de)>riveil  of  its 
juice,  and  the  stalk  or  bagasse  is  carried  on  an  end- 
less belt  to  fall  into  a  cart  below,  to  be  sjiread  in 
the  tields  to  dry,  to  form  fuel  for  the  furnaces. 
Meanwhile  the  juice  runs  through  strainers,  and  is 
lifted  by  a  force-[ium]i  to  oblong  trough.s,  which 
stand  near  the  chimneys  of  the  furnace.  In  these  it 
is  allowed  to  settle,  and  the  scum  I'ises  in  a  few 
minutes  to  the  surface,  a  gentle  heat  being  aii|died. 
The  juice  is  then  drawn  off  into  a  train  of  copper 
kettles  below,  to  be  convejted  into  sugar. 

In  the  first  of  these  kettles  it  is  treated  to  a  lit- 
tle milk  of  lime,  which  causes  the  scum  to  rise  in  a 
liody  to  the  surface,  when  it  is  removed  by  a  skim- 
mer. From  this  pan  it  is  advanced  to  others,  accord- 
ing to  its  advance  toward  crystallization,  neai-er 
and  nearer  to  the  mouth  of  the  furnace,  boiling 
furiously  until  it  reaches  at  last  the  pan  called  the 
ieache-pan,  or  strikc-pa7i,  over  the  mouth  of  the 
furnace.  As  the  entire  contents  of  one  pan  is  dis- 
charged into  the  next,  at  the  same  time  that  a  fresli 
snpjily  of  juice  is  introduced  from  those  behind  it, 
all  ai'e  kept  full,  and  the  process  of  dipping  is  a  very 
lively  one,  when  the  files  are  well  kept  up.  The 
feculences  are  piincipally  skinnned  otf  in  the  rear 
pan,  in  which  the  crude  juice  is  introduced,  but  they 
are  also  skimmed  off  the  boiling  liquid  in  the  other 
pans  as  they  arise. 

In  the  last  pan  the  ultimate  condensation  is 
reached,  and  the  sirup  is  subjected  to  the  Icache  or 
touch  test,  by  which  its  condition  is  determinech 
This  is  a  delicate  test,  requiring  judgment,  but  is 
preferred  to  the  saccharometer,  where  the  "  sugar- 
master"  is  skillful.  The  test  in  making  maple- 
sugar  is  different,  as  it  is  made  in  water,  the  comli- 
tion  of  the  tcaj:,  when  rapidly  cooled,  indicating 
whether  it  is  reaily  to  take  off  or  not. 

From  the  strike-pan  the  sugar  is  run  into  shallow 
coolers  (see  Cooler),  where  it  remains  for  about  24 
hours,  and  is  then  transferred  to  cones  or  hogsheads 
to  drain  off  the  molasses.  The  hogsheads  are  set  in 
a  room  called  the  purgcri/,  resting  on  lieams,  and  the 
molasses  draining  into  a  cistern  beneath.  (See 
Pur.GERY.)  The  cones  are  set  into  racks,  and,  after 
an  interval  of  a  couple  of  days,  are  removed  to  the 
pitrgeri/f  the  plug  at  the  ape.x  of  the  t^tme  being  re- 
moved as  may  be  necessary  to  allow  the  non-crystal- 
lized portion  to  diain  off.  In  about  20  days  the  loaf 
of  sugar  is  fonml  to  be  hard  ;  white  at  the  base, 
darker  in  the  middle,  and  yellow,  with  molasses  at 
the  top,  which,  when  dried,  forms  three  grades  in  the 
Havana  market.     See  Ev.\puk.\tor. 


The  following  are  the  processes  ;  — 

Grin<lin°  The  cane  is  first  crushed  by  a  powerful  mill, 
driven  by  an  engine  of  tiO  horse  power,  and  having  3  rollers  8 
feet  in  length  and  3  feet  in  diameter.  The  cane  is  supplied  by 
an  endless  belt  moving  in  a  channel-way  of  the  same  width  a3 

j  the  rollers,  and  running  almost  level  with  the  ground  for  .50  or 
60  feet.     30  or  40  women  are  constantly  employed  in  supplying 

I  this  feeder  with  cane-stalks,  which  are  smoothed  by  others  The 
stalks  pa.ss  unceasingly  between  the  rollers,  the  crushed  cane 
falling  upon  another  endless  belt,  which  carries  it  out  of  the 
mill  and  drops  it  into  light  carts,  which  carry  it  to  the  fields  to 
dry.  This  duty  requires  7  carts.  The  cane  is  brought  by 
trains  of  cars  on  a  tramway  from  the  field.    See  Cane  mill 

Straining.  The  juice  runs  in  a  heavy  stream  from  the  mill, 
and  passes  through  coarse  strainers,  wiiich  intercept  dirt  and 

!  pieces  of  cane.     It  is  then  pumped  into  cisterns  in  the  boiling- 

1  house,  from  whence  it  is  drawn  in  the  defecators. 

1      De/ecatins-    These  are  copper  kettles  with  steam-jackets,  and 
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at  theYogenio  San  Martin  there  are  16  in  a  row.  The  juice 
being  turned  into  oue  until  it  is  nearly  full,  the  stopcock  is 
closed  aud  that  of  the  nest  opened.  Steiim  is  then  admitted  to 
the  jacket  around  the  first,  a  little  slaked  hme  u  added,  and  it 
is  nii>ed  to  the  boiling-p^iiut.  Being  allowed  to  simmer  a  few 
minutes,  a  thick  scum  rises,  and  the  consL^teuce  of  the  latter 
determines  the  time  to  diaw  off.  The  defecator  discharges  by 
a  pipe  beneath  it,  the  clear  juice  runuiDg  into  a  trough;  as  soon 
as  it  begins  to  run  dirty  with  the  broken  scum,  the  stream  is 
turned  into  another  trough,  leading  it  to  a  receptacle  whence  it 
is  withdrawn  to  be  purified  again.  A  jet  of  cold  water  cleans 
the  defecator,  and  it  is  again  ready  for  duty.  The  same  is  true  of 
each  defecator,  and  when  properly  proportioned  in  size  and  num- 
ber to  the  other  machinery,  they  are  worked  in  a  regular  succes- 
sion, the  first  being  again  ready  for  duty  as  the  last  is  charged, 
and  the  juice  from  the  mill  being  kept  constantly  running.  In 
the  San  Martin  the  circuit  is  completed  in  about  an  hour. 

FtUtrin^.  The  hot  stream  of  defecated  juice  is  poured  into 
charcoal  filters,  10  feet  high,  23  of  which  stand  in  a  row, 
dividing  the  defecators  from  the  bulk  of  the  machinery  ;  and 
behind  them  is  another  rank  of  2>)  filters,  as  many  feet  in  hight, 
in  which  the  juice  is  finally  purified.  The  filters  are  charged 
with  animal  charcoal,  and  hold  an  amount  valued  at  S  2,000. 
A  charge  lasts  about  7  days,  and  is  then  replaced  by  fresh  bone- 
black,  the  sticky  and  lusterless  coal  from  the  filters  being  taken 
to  the  washing-machines,  and  thence  to  the  furnaces  to  be  re- 
burnt.  This  is  repeated  until  the  coal  becomes  too  fine  for  use, 
the  loss  being  about  10  per  cent  at  each  use.     See  page  328. 

It  may  be  mentioned  at  this  point  that  processes  for  defecat- 
ing by  the  use  of  sulphurous  gas  have  been  useil ,  and  apparatus 
for  this  purpose  patented.  The  object  is  to  bring  the  juice  in 
contact  with  the  gas,  which  removes  the  tendency  to  fermen- 
tation, and  thus  prevents  the  disorganization  of  the  sugar,  by 
which  it  is  turned  to  grape-sugar,  increasing  the  yield  of  mo- 
lasses and  decreasing  that  of  crystal lizable  sugar. 

Con'feiising.  After  passing  through  the  smaller  filters,  the 
juice  is  carried  to  the  condensers,  which  perform  the  double 
duty  of  condensing  the  vapors  rl-ing  in  the  vacuum-pan ,  and  of 
evaporating  the  cane-juice  which  flows  over  them.  These  con- 
densers constitute  the  distinguishing  feature  of  the  Degrand 
(Derosne)  train,  and  are  largely  employed  on  some  estates.  A 
condenser  is  formed  of  horizontal  pipe.*  about  6  inches  in  diame- 
ter, arranged  in  a  tall  rack  and  formed  by  a  convolution  of  the 
pipe,  50  that  while  the  vapor  from  the  vacuum-pan  passes  back 
and  forth  downwardly  on  the  inside,  the  juice  from  the  filters 
drips  on  to  the  upper  fold  of  the  pipe,  and  from  thence  to  the 
next  below,  so  as  to  keep  the  outside  of  the  whole  series  wet, 
parting  with  a  portion  of  its  moisture,  which  rises  in  clouds  of 
steam  to  the  roof  of  the  building. 

Objrctions  have  arisen  to  the  use  of  the  Degrand  condenser 
from  the  difficulty  of  keeping  the  pipes  covered  with  an  even 
film  of  juice,  and  the  presence  of  clouds  of  ste^im  which  become 
condensed  again  in  the  building  and  interfere  with  other 
operations;  the  ciystaliization  of  the  sugar,  for  instance-  In 
some  establishments  the  Degrand  condenser  is  u  erely  used  to 
obtain  the  vacuum  in  the  pun,  water  being  dripped  upon  it  in- 
stead of  sirup.     See  Coxde>"see,  Fig.  1421. 

Boilin°.  After  passing  the  condensers,  the  sirup  passes  to 
the  first  vacuum-pans.  In  them  the  sirup  is  farther  condensed, 
but  not  to  the  stage  of  granulation,  it  being  subjected  to  a 
farther  clarifying  process  before  the  final  boiling  The  vacuum- 
pan  consists  of  a  closed  vessel  with  means  for  withdniwing  the 
vapor  as  it  is  generated,  and  lowering  the  pressure  of  the  atmos- 
phere upon  the  sirup,  so  that  the  latter  will  boil  at  a  lower 
temperature.  This  is  favorable 
to  the  color  of  the  sugar,  as  it 
is  not  subjected  to  a  burn- 
ing heat, and  is  also  pro- 
tected from  the  action 
of  the  atmosphere. 
It  should  have 
been     men- 
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tioned  that  all  the  heating  operations,  in  the  defecators  and  iu 
the  vacuum-pans,  are  by  means  of  steam  under  pressure  Ihe 
vacuum-pans  differ  in  some  respects  in  their  construction. 
though  possessing  the  pecuhar  characteristic  cited  They  ;.ie 
spheroidal  or  nearly  so,  or  cylindrical :  are  generally  heated  by 
jacket  and  internal  coil,  and  are  furnished  with  pipes  and  sti  p- 
cocks,  by  which  the  sirup  and  steam  are  supplied  to  their  resp.  t- 
tive  places,  the  water  of  condensation  removed,  the  couden^td 
sirup  discharged,  etc.    See  Vacuum-pan. 

The  usual  form  of  Derosne's  vacuum-train  is  what  is  calli  d 
the  double  effect;  that  is, two  pans  staudsidebyside.oneofuhi^U 
is  boiled  by  the  steam  rising  from  the  sirup  in  the  other,  ihD 
'  sirup  also  being  drawn  at  intervals  from  the  first  to  the  f-tcoi.d 
In  the  San  Martin  they  possess  two  trains  of  three  pans  enr  h, 
the  middle  pan  being  slightly  the  largest  and  discharging  itj 
steam  into  both  the  others.     In  some  pla<  es  a  treble  effect  luis 
j  been  tried,  the  vapor  from  the  first  pau  boiling  the  sirup  in  ilie 
,  second,  and  that  from  the  second  boiling  the  contents  of  the 
third,  but  the  plan  does  not  .=eem  to  have  been  practically  suc- 
I  cessful.     The  proof  of  the  condition  of  the  sugar  is  by  uache, 
;  or  touch,  or  by  saccharometer,  as  in  the  case  of  the  open-pau 
I  boiling,  the  sirup  being  withdrawn  from  the  pan  by  a  proof- 
stick  for  this  purpose.    See  Saccharometer. 
i       Second  Defecation     AVhen  the  panfnl  is  brought  to  a  density 
I  ranging  &t)m  26^^  to  28®  B.,  where  it  is  about  half  sugar,  it  is 
I  discharged  into  caldrons  for  farther  defecation.     The   heat  is 
I  kept  up  in  the  defecators  by  means  of  steam-coils,  into  whifh 
I  the  steam  is  admitted  at  will    The  liquor  is  brought  to  a  frotn, 
I  raising  a  scum,  which  is  removed ;  the  steam  is  turned  off.  aud 
I  the  action  repeated  each  time  it  comes  to  a  ftt)th,  the  heat  b*  ing 
damped  and  the  scum  removed. 

Second  Filtering.  The  sirup  is  now  turned  into  the  high 
filters,  which  are  20  feet  high,  and  charged  with  bone-blai  k  ; 
from  them  it  issues  a  clear,  bright,  yellow  liquid,  ready  for  the 
fijial  boiUng,  which  is  accomplished  in  the  great  vacuum-p..u, 
called  the  strikf-j-an,  where  it  is  concentrated  finally,  being 
brought  to  the  stage  of  crystallization. 

Second  Boiling.  It  is  here  boiled  at  a  temperature  of  I'^O^ 
Fah.,  but  gradually,  as  the  sirup  thickens,  the  temperature  is 
lowered,  until,  when  the  crystals  have  begun  to  form,  the  heat 
is  not  greater  than  IBO^*  Fah.  It  is  now  thick  with  crystals  of 
sugar  floating  in  sirup,  and  the  trial  by  teache  is  repeated  fre- 
quently. The  engineer  peers  anxiously  through  the  glairs  win 
dowg  at  the  boiling  sirup,  and  finally  makes  preparations  lo 
discharge  the  contents  of  the  pan  into  the  heaters  below.  The 
sirup  falls  from  the  bottom  of  the  strike-pan  of  a  rich  aul  um 
color.  The  great  vacuum-pan  of  the  Yngenio  San  Miirtin  is  a 
magnificent  piece  of  workmanship,  costing  8  70,000,  and  capa- 
ble of  boiling  in  a  day  from  1,100  to  l.oOO  panes  or  coi:es  of 
sugar,  containing  KtO  pounds  each  of  green  sugar. 

The  heaters  which  receive  the  sirup  from  the  vacuum-pan 
are  kept  hot  by  steam  jackets  ;  their  contents  are  stirred  fret- ly, 
to  encourage  granulation,  and  are  then  removed  to  the  sugjtr- 
cones,  which  stand  for  a  day  in  the  high  temperature  of  ti:e 
boiUng-house,  and  are  then  removed  to  the  purgery,  wht.-j 
they  undergo  the  claying-process  and  are  deprived  of  thtir 
molasses.  The  San  Martin  pui^ery  is  150x400  feet,  aid 
affords  room  for  22,220  cones.  One  floor  is  pierced  for  the  coces» 
and  the  floor  below  is  used  for  a  packing  and  drjing  house. 

Drying.  The  lower  room  has  double  rows  of  cars,  one  above 
another,  placed  on  tracks,  and  so  arranged  as  to  be  run  out  iu'c 
the  sunshine  with  their  loads  of  moist  sugar  to  dry  The  cones 
are  broken  into  three  pieces,  according  to  quality,  the  base 
being  whiter,  the  middle  a  second  grade,  and  the  tip  bcii  g 
moistened  and  passed  through  the  centrifugal  machine  to  re- 
move the  molasses. 

The  molasses  that  drips  from  the  cones  in  the  purgery  is  rt^ 
boiled  in  the  vacuum-pan  and  then  granulated  in  tanks.  It  is 
dried  by  the  centrifugal  machines,  which  consist  of  a  wire  cage 
or  cylinder  revolving  rapidly  in  a  case,  and  expelling  the  n  o- 
lasses  through  the  meshes  of  the  cylinder.  (See  Ce>trifug'L 
Machine.)    Steam  is  sometimes  added  in  the  centrifugal  driver 

to  assist  in  expelling 
the  molasses,  thereby 
whitening  tiie  sugar. 

The  modes  of  pack- 
ing do  not  need  de- 
scription. 

Fig.  6053  shows   a 
more  modem  plan. 
n,  .'^team-boilers. 
,  steam-pipe. 

e,  engine. 
d,  vacuum-pan. 

f,  defecator 
/,  bone-black  filter 

g,  ci.^tem 
h,  pipe    leading     to 

vacuum -pan 

it,    air    and     sterim 
exhaust-  pipe    from 
pan. 

/,  pan  to  re- 
ceive cnndenped 
sirup  from  yacu- 
om-pan. 
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SUGAR-MILL. 


Fig.  6054. 


A^':!i':nbraintr\^  i^u^ar-Apparalus. 


Plate  LXVI.  represents  a  complete  system  of  sugar-machinerT 
built  by  M.  M.  Call  &  Co.,  of  Paris,  for  a  Cub  m  plantatioD.  A 
is  the  grindiag  oiMhinerv ;  the  rollers  a  a  are  driven  by  inter- 
mediate gjjarinj  from  the  engine  h.  The  e.tpressed  cane-juice 
flows  into  a  tank,  whence  it  is  conducted  into  the  filter  c. 
AV^heu  this  is  sufficiently  full,  the  supply  is  cut  off,  and  steam 
admittel  through  a  pipe,  forcing  the  juice  up  into  the  purifiers 
(t,  six  in  number.  These  are  heated  bv  coils  with  steam  under 
a  pressure  of  60  pounds  to  the  inch,  and  are  provided  with 
proper  supply  and  discbarge  pipes,  .\hout  three  per  cent  of 
lime  is  added  to  the  juice,  part  being  throsvu  in  previous  to  its 
withdrawal  from  the  tank 

.\fter  being  purified  by  boiling,  the  juice  i^  filtered  through 
animal  charcoal  in  cylinders  e,  to  e,ach  of  which  a  three-branched 
pipe  leids  for  the  admission  of  juice,  sirup,  and  steam  as  re- 
quired. Each  filter  has  a  perforated  false  bottom,  from  whence 
the  juice  Bows  intoa  tank  e,  and  is  liftej  by  steam  pressure  into 
a  vessel  /";  it  thence  flows  into  the  vessel  ^,  which  regulates  the 
supply  to  the  evaporating-condensers  A,  in  which  a  vacuum  is 
maintained,  and  thence  passes  through  the  tubular  steam- 
heated  condensers  (,  after  which  it  is  pumped  into  the  vacuum- 
vessel  ^,  in  which  the  processes  of  evapor  ition  and  condensation 
are  completed.  Separators  I  receive  any  water  or  juice  that 
mav  pass  out  with  the  vapor. 

The  juice,  now  concentrated  to  sirup,  U  clarified  by  blood  in 
the  usual  way,  and  again  filtered  and  concentrated  and  placed 
m  molds,  where  it  drains  and  crystiUizcs.  In  order  to  remove 
any  remaining  molasses  and  thoroughly  dry  the  crude  sugar 
formed  by  this  last  process,  the  loaves  are  ground  in  crushing- 
machmes  OT,and  the  pulverized  sugar  is  then  placed  in  the  cen- 
trifngil  macuines  n,  driven  at  the  rate  of  more  than  1,310  revo- 
lutions per  minute,  by  which  the  remaining  moisture  is  e.xpelled. 

The  above  machinery  is  capable  of  treating  100  tons  of  cane 
daily,  producing  8  tons  of  sugar,  and  cost  .§  160,000 

It  is  claimed  that  in  the  ordinary  processes  of  manufacture 
less  than  one  half  of  the  saccharine  matter  in  the  juice  of  the 
cane  is  extracted  as  crystallizable  sugar. 

The  apparatus  of  Dr  Aschenbrcnner,  shown  in  Fig  6054  is 
designed  to  produce  the  sugar  in  crystalline  form,  no  molasses 
being  formed,  unless  it  is  so  desired 

Thejuice  from  the  crushing  is  delivered  through  the  trough 
seen  to  the  right ;  in  this  are  placed  two  filters  of  different  d"e- 
grees  of  fineness,  which  separate  mechanical  impurities  ;  the 
jnice  then  pi.s.«es  through  a  flannel  strainer,  of  which  sev- 
eral are  provided,  so  that  one  inav  be  removed,  washed  and  re-  i 
placed  by  another,  as  re  juired,  and  is  then  received  in  a  t.ank  I 
from  which  It  IS  drawn  off  into  three  open  kettles  havin.^  double  ' 
bottoms  and  heated  by  steam,  in  which  it  is  purified  by  lime 
and  magnesia,  the  sediment  being  drawn  oil  at  the  bottom  The 
purified  juice  then  pMses  through  siphons  to  another  filter 
which  separates  any  remaining  impurities  held  In  suspension' 
From  the  filter  thejuice  is  pumped  into  a  case,  where  it  is  agi- 
tate I  by  a  piddle-wheel  and  subjected  to  the  action  of  sulphur- 
ous fumes  from  a  furnace,  by  which  it  is  bleached,  and  thence 
flows  into  a  sfcam-heated  metallic  trough,  from  whence  it  is 
conducted  to  a  second  and  third  similar  trough  succe.ssivelv  '  at 
the  lower  en.l  of  the  third  trough  it  is  subjected  to  the  action 
ot  a  fan,  which  cools  it  and  promotes  the  evaporation  of  the  ' 
T.apor  It  h.as  now  become  so  thick  as  to  require  the  use  of  a 
scraper,  which  consists  of  an  endless  band  moving  around  pul- 
leys and  carrying  a  series  of  blades  ;  this  conveys  the  sugar  to 
another  incline,  where  it  is  acted  on  by  a  second  fan.    It  is  now 


[  entirely  crystallized,  and  is  removed  by  hand  into  a  receiver. 
I  When  desired  to  produce  molasses,  a  small  proportion  may  be 
j  obtained  by  making  the  incline  of  the  troughs  steeper  and  dis- 
pensing with  tlie  use  of  the  fans. 
1      Other  plans  of  treating  the  cane  have  been  suggested,  and  in 

.  some  cases  adopted.     The  following  may  be  mentioned  : 

t  De  Maniiel  and  Brafen,  of  Martinique,  obtained  U.  S.  patent 
February  22, 1848,  fora  process  of  drying  and  pulverizing  sugar- 
cane, and  then  washing  the  saccharine  matters  therefrom  to  be 
manufactured  into  sugar  by  evaporation  in  the  ordinary  way. 
The  cane  is  chopped  into  small  pieces  by  a  cane-cutter,  is  dried 
in  a  kiln  and  ground  in  a  mill.  The  meal  is  then  placed  in 
tubs,  which  are  tightly  closed,  and  water  passed  in  succession 
through  them  till  the  sugar  is  all  extracted.  The  filter  and 
:  boihng-pan  conclude  the  operation.  See  also  Diffdsiox-pro- 
CESS,  Fig.  1662. 
See  under  the  following  heads :  — 


Bagasse-dryer. 

Beet-root  sugar-machinery. 

Blow-up  pan. 

Bone-black  cooler. 

Bone-black  furnace. 

Cane-juice  bleacher. 

Cane-juice  evaporator. 

Cane-mill. 

Centrifugal  filter. 

Centrifugal  machine. 

Charcoal-purifier. 

Clarifier. 

Cl.aying. 

Cleare. 

Concrete. 

Condenser. 

Confection-pad. 

Cube-sugar  machine. 

Defecator. 

Diffusion-apparatus. 

Drying. 

Dunder. 

Evaporating-pan. 

Evaporator. 

Grande. 

Wonte-jug. 

Pot. 


Potting. 

Potting-cask.  ' 

Proof. 

Puchenx. 

Purge  ry. 

Saccharometer. 

Sap-boiler. 

Sap-spout. 

Skip. 

Skipping-teache. 

Sorghum.evaporator. 

Sugar. 

Sugar-cutting  machine. 

Sugar-drainer. 

Sugar-evaporator. 

Sugar-filter 

Sugar-furnace. 

Sugar-machinery. 

Sugar-mill. 

Sugar  packer. 

Sugar-pan. 

Sugar-pan  lifter. 

Sugar-refinery. 

Sugar-sifter. 

Swing-pan. 

Tcache. 

Vacuum-pan. 


Sug'ar-mill. 

from  suc(ar-canes. 
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A   inill  for  expre.ssing  the  juice 

o It  has  usually  three  rollers  ;  two 

m  the  sami-  horizontal  plane,  and  the  third  over  and 
between  these.  The  canes  are  fed  in  between  the 
upper  and  first  horizontal  rollers,  where  they  receive 
their  first  squeeze,  the  juice  ninninc;  dow'n  into  a 
trough  at  the  ba.se  of  the  mill  ;  they  fhen  travel  on- 
ward, receiving  a  second  squeeze  between  the  top 
roller  and  the  second  horizontal  roller,  which  ex- 
tracts the  remaining  juice.  The  residual  woody  fiber, 
termed  bagasse,  when  dried,  is  u.sed  as  fuel  for  the 
furnace-boiler.  Fig.  6053  illustrates  an  approved  form 
of  sugar-mill,  with  the  beam-engine  for  driving  it 


SUGAR^MOLD. 
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SUCxAR-PRESS. 


In  the  mill  (  Vis  605f>),  the  rnishins-rulls  an-  openiteil  directly 
from  the  Hj-whuel  shaft  of  the  ste:iiu-eii;;ine  thruuj^h  three  piiirs 
of  interposed  guar-whuels  and  piniouy ;  the  last  gear-wheel  isou 
the  same  shaft  with 
the  upper  crushing-  Fig.  6055- 

roll,  which  also  car- 
ries a  small  gear  en- 
gaging a  similar  and 
eciual    one    on    the 
sliaft  of  the  lower 
roll,    the    whole 


forming  a  very  compact  and  simple  arrangemeDt.     See  also 
Cane-mill. 

Sug'ar-niold.  A  conical  iron  mold  in  which 
su^av  is  |tlacf(l  to  crystallize  anil  drip  its  molasses. 
For  granulated  sugars  of  some  grades,  the  sugar  for 
the  vacuuni-]ians  is  dried  in  the  centrifugal  machine^ 
but  the  old  jirocess  of  loaf-sugar  making  is  still  pur- 
sued. 

u  /oa/"-sugar  making,  the  sugar  goes  to  a  heating-pan  and  is 

■"■ "     '  tT    H    stirred  daring 

d  a  V     off 

I    1  o  re  1    into      o        1     iron 

n  o  1       p  a  e  1    w  tl  pes, 

I         1  '^   an  o|  en  n^     i  it, 

e   hot  on       0   that 


Sugar- Mill 


whatever  liijuor  ha'*  remained  niav  drain  oiTthrougli  the  opening. 
After  several  hours,  the  /oiifr.>  left  in  tlie  molds  are  Ui/itnred  hy 
pouring  in  at  the  top  a  clear  solution  of  pure  sugar,  which  re- 
moves the  remaining  coloring-matter     "' 


Fig.  6056, 


The    _ 


Sugar-Mill,  [j 


liquoring  process  is  sometimes  repented  peveral  times,  until  the 
loaves  bfpomo  perfectly  blanched.  Then  they  are  left  two  or 
three  days  in  a  drying  room  heated  by  sreani.  are  (rimmed,  if 
necessary,  in  a  lathe,  and  are  finally  papered  for  market.  The 
trimmings,  the  draining  from  the  molds,  etc  ,  are  saved  for  the 
manufacture  of  inferior  grades  of  sugar.  The  old  method  nf  em- 
ploying molds  takes  a  longer  time  and  is  more  expensive  than 
the  centrifugal  process,  and  is  gradually  being  superseded  by  the 
latter  as  the  ta.^te  for  loaf-sugars  declines. 


cavity  in  the  platform,  and  by  means  of  a  forked  bar  with  a 
screw  clamp  on  each  forlt  end,  the  upper  rim  of  the  barrel, 
with  the  tilling  bag,  is  tightly  clamped,  while  the  single  oppo- 
site end  of  the  forked  bar  is  fitted  to  a  crank,  from  which  it  re- 
ceives and  imparts  to  the  barrel  a  reciprocating  motion. 

Sug'ar-pan.  See  EvAFoiiAToii  ;  Sugak-fur- 
NACi:  ;  Sr(;Ai:-MAcrnKEKY  ;  Vacuum-pan. 

Sug'ar-pan  Lift'er.  A  crane  rigged  in  a  sugar- 
house  to  lilt  ll;tt  pans  from  the  furnace.  It  is  only 
seen  in  a  certain  arrangement  of  devices,  where  flat 
pans  travel  along  the  walls  of  the  furnace  as  the 
boiling  proceeds,  being  lifted  at  the  rear  end  as  the 
boiling  is  completed,  and  the  pan  set  aside  that 
the  contents  may  granulate. 

The  hoisting-cord  is  attichetl  to  a  frame  from  whose  four  cor- 
ners depend  hooks  for  engagement  with  the  rings  at  the  corners 


Fig.  6058, 


Su:^ar-PacL 


Sug'ar-pack'er.     A  machine  for  packing  sugar 
in  lianvls. 
In  the  example,  the  barrel  to  contain  the  sugar  rests  in  a 


.Sugar- Pun  Dnnrk. 


of  the  pan.     From  the  center  of  the  frame  ari^e=  a  '^liiling  up- 
right which  passes  through  the  derrick  to  steiidy  the  frame. 

Sug'ar-press.  A  machine  for  expediting  the 
drainage  of  the  molasses  from  the  sugar. 

The  box  has  perforated  sides,  so  that  the  molasses 
expressed  from  the  crude  sugar  may  escape  and  be 
collected  outside.  After  the  pressure  lias  been  car- 
ried to  a  sullicient  extent,  a  weilge  in  tlie  platform, 
upon  which  the  press-box  stands,  directly  beneath 
the  box,  is  withdrawn,  and  the  dry  sugar  falls 
through  the  opening  into  a  box  below. 


SUGAR-REFINING. 
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SUGAR-REFINING. 


Sug'ar-re-fin  'ing. 


The  process  of  purification 
or  discolorizatioii 
of  i-aw  or  broivii 
sugar. 

The  sugar  is,  — 

1.  Dissolved  ill 
water,  a  little 
blood  and  liine- 
water  being 
added. 

2.  Filtered  in 
bags,  to  remove 
feculeuci'S. 

3.  Filtered 
tlirough  animal 
charcoal,  to  re- 
move color. 

„         „  4.  Boiled  in   a 

Sugar-Press. 

Tacuum-pan,      to 
concentrate  it. 

5.  Crystallized  in  molds. 

Fig.  6060  is  a  traasver,<e  section  of  a  sugar-refinery.  The 
packages  are  hoistei  to  the  top  floor  of  the  buildiog,  emptied, 
and  transferred  to  the  dis.«oiving-pan  a ,  where  the  sugar  is  tii.xed 
with  water  and  agitated  by  a  mechani^l  stirrer.  A  tempera- 
ture of  about  Itio^  Fah.  is  maiutiined  in  the  pin  by  me.aos  of  a 
steam-coil,  and  the  solution,  having  been  brought  to  the  specific 
gravity  of  about  12-5,  pr  23-  Beaume,  is  transferred  to  ba-- 
fllters  within  cases  h  (see  B.io  filt£R).  The  simp  passin°g 
through  these  is  drawn  off  into  a  vat  c  on  the  floor  beiow,  and 
thence  conducted  to  the  bone  black  filters  d :  the  decolorated 
liquid,  after  pa-ssing  the  filters,  is  drawn  into  vacuum-pans  e 
and  evaporated  at  a  heat  of  170=  to  1S0=  Fah.  at  the  beginning 
of  the  process,  reduced  to  about  145=  when  crvstallization  i' 
sufficiently  advanced-  While  yet  sufficiently  fluid',  it  is  let  down 
through  a  valve  in  the  bottom  of  the  pan  to  the  heater  /\  where 
its  temperature  is  raised  to  1-S0°,  and  stirred  until  crvstallization 
is  complete.  The  moist  crystalline  mass  is  then  drawn  off  into 
ladles  and  transferred  to  conical  molds,  for  making  loafsu-'ar 
After  standing  several  hours  to  drain  and  soUdify,  the  molds 

Fig.  6060. 


■  The  draimage  from  the  molds  is  again  concentrated  by  boiling 
to  form  a  lower  grade  of  sugar ;  the  uncrystallizable  portion  re- 
maining alter  this  operation  constitutes  treacle  or  sirup. 

For  producing  granulated  sugar,  the  processes,  previous  to 
boiling,  are  conducted  as  before.  Large  vacuum-pans,  having 
extra  heating-coils  are  employed,  and  the  boiling  is  continued 
until  crystals  begin  to  appear,  when  more  liquor  is  added,  and 
the  concentration  continued.  This  process  is  repeated  several 
times,  to  cause  the  formation  of  large  crystals.  When  suffi- 
ciently concentrate*!,  one  half  the  liquor  is  removed  to'  the 
heater,  the  remainder  being  left  to  assist  in  the  formation  of 
crystals  in  the  nest  charge.  After  being  thoroughlv  crvstal- 
j  lized  in  the  heater,  the  moist  mass  is  transferred  to  the'centrifu- 
gal  machine,  the  rapid  rouiion  of  which  soon  expels  the  moisture. 
In  order  to  cleanse  the  crystals,  a  small  quaotitv  of  liquor  is 
:  sprinkled  upon  them  while  iu  the  machine.  The  'percentage  of 
sugar  obtained  in  this  and  at  each  subsequent  crystallization 
is  considerably  less  than  that  obtained  in  making  ioaf-su-rar 
though  the  total  product  does  not  vary  materially.  The  drain- 
age is  diluted,  filtered  through  animal  charcoal,  boiled,  and 
again  passed  through  the  centrifugal  machines,  forming  a  sec- 
ond quality  of  sugar  having  smaller  crystals.  A  third,  and 
sometimes  a  fourth  quality  of  sugar  is  produced  by  similarly 
treating  the  resulting  drainings. 

>I  Van  Goethem,  a  Belgian  sugar-refiner,  has  a  machine  in 
which  fifty  sugar-loaves  are  ranged  radially  in  a  kind  of  hori- 
zontal wheel,  and  then  the  whole  is  made  to  revolve  with  the 
speed  of  800  revolutions  in  a  minute  The  proper  liquid  is  ap- 
plied by  a  beautiful  contrivance ;  and  in  about  twentv  minutes 
the  fifty  loaves  of  sugar  are  found  to  be  not  onlv  freed  from 
molasses,  but  rendered  almost  completelv  drv.  'Many  days 
would  be  required  to  eflect  this  by  the  old 'method. 

Boivin  and  Loiseau's  process  is  founded  upon  the  use  of  the 
sucrate  of  the  hydrocarbonate  of  lime,  for  the  purification  of 
raw  sugar  instead  of  blood,  bone-black,  etc.  For  the  prepara- 
tion of  this  compound,  milk  of  lime  is  made  from  the  waste 
sweet  liquors  of  the  refinery,  and  enough  sirup  added  to  give 
the  mixture  20=  Baume.  This  is  well  agitated,  and  run  through 
a  cooler  until  the  temperature  .sinks  to  68°  Fah.  From  the 
agitators  the  liquid  flows  into  vats,  where  it  is  partiallv  satu- 
rated with  carbonic  acid  :  the  gas  is  passed  through  until  the 
desired  precipitate  of  sugar,  lime,  and  carbonate  of  lime  set- 
tles as  a  gelatinous  mass.  Alter  the  purifving  agent  has  been 
thus  prepared,  it  fa  applied  in  the  following  manner  :  — 

The  raw  sugar  is  dis.solved  in  a  cylindrical  pan,  similar  to  a 
vacuum-pan,  under  diminished  pressure.  Revolving  buckets 
carry  it  into  receivers  over  the  boilers,  and  from  these  it  is  per- 
mitted to  flow  into  the  boilers,  where  it  comes  in  contact  with 
the  sucro-carbonate  of  lime  previously  introduced,  in  a  quantity 
proportional  to  the  percentage  of  raw  sugar.  They  generally 
take  about  650  gallons  of  the  gelatinous  sucro-carbonate  to 
8,000  pounds  of  sugar.  Water  is  added  if  necessary  ;  the  whole 
is  boiled,  and  in  this  way  the  solution  and  clarification  are 
simultaneously  accomplished.  One  advantage  is  that  when 
sirup  is  boiled  in  presence  of  lime,  ammonia  is  evolved,  all 
gluco.se  is  decomposed,  and  anything  likely  to  produce  fermen- 
tation is  destroyed. 

The  sirup  from  the  boilers  is  filtered,  the  excess  of  lime  sepa- 
rated by  carbonic  acid,  and  it  is  farther  concentrated  and 
finished  in  the  usual  manner-  The  slimv  residues  and  precipi- 
tates are  squeezed  out  in  filter-presses 'until  thev  contain  no 
trace  of  sugar,  and  can  be  thrown  away.  The  wash-water  is 
used  in  the  preparation  of  new  material. 

Fig.  6061 


Transverse  Section  of  a  Siigar-Rejineri/ 


.and  their  contained  loaves  are  cnnveved  to  an  apartment  above    l 
kept  at  a  temperature  of  about  100°,  where  thev  are  still  farther 
drained. andaclearsjiturated solution ofsugarpouredupon  them 
which  percolates  through  and  whitens  them  :   this  is  repeated  ' 
several  tinies.     «  hen  the  proper  color  is  produced,  thev  are  I 
transferred  to  a  stove  heated  to  130°  or  140°,  where  they  are 
kept  two  or  three  days,  till  they  are  baked  thoroughly  dry   I 


SufOT- Sifter. 
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Sug'ar-sift'er.  A  machine  for  sorting  grades  of 
cruslied  or  gioiiiul  sugar  according  to  fineness  of 
grain.  Tlie  rei'i|irocating  sieves  are  arranged  in  ;i 
frame,  one  below  the  other.  One  end  of  eaeli  sieve 
is  left  open,  to  allow  the  sugar  to  fall  on  the 
discharge-spouts,  which  are  arranged  alternate- 
ly on  opposite  sides  of  the  frame.  The  sugar 
passes  alternately  through  the  sieves  and  con- 
duiting-truughs  and  is  discharged  below. 

Su'int.   The  natural  grease  of  wool.    It  con- 
sists of  insoluble  saponaceous  matter  together 
with  a  soluble  salt  containing  from 
15  to  33  per  cent  of  pota.sh.     In  the 
great  wool-growing 
Fig.  6062.        districts  of  France, 
establish  me  nts 
e    been    foi'nied 

■  extracting  the  potash  Irom  the 
■ashiugs  of  the  wool,  which  are 
j>  u  r  e  h  a  s  e  d 
^  from  the  wool- 
grower  for  that  iiui-pose.     At 
Kheinis     and     Klbieuf,    tlie 
quantity  of   wool  washed  is 
nearly  60,000,000  IKs.  annu- 
ally,   which   it   is    estimated 
should  yield  3,000,000   lbs. 
potash. 

Sulky.  Sul'ky.      A    light    two- 

whecded  vehicle,  having  a 
seat  for  a  single  occupant,  used  as  a  pleasure-car- 
riage and  for  trials  of  speed  between  trotting-horses. 

Fig.  6063. 


land  by  William  I.,  and  the  death  of  Harold  at 
Hastings,  shows  a  plow  having  a  pair  of  wheels,  on 
which  a  njan  rides  and  ilrives  a  horse.  A  square 
harrow  and  a  man  sowing  from  a  basket  are  in  the 
same  picture. 

Sul'ky-rake.     (Agriculture.) 
A  horse-rake  having  an  elevated 

Fig.  6064. 


Sulky-Harrow. 

seat  for  the  driver.  Levers  easily  accessible  to  the 
hand  or  foot  are  provided  for  lifting  the  rake  when  it 
has  accumulated  sufficient  liay  to  form  a  windrow, 
and  for  holding  it  clear  of  the  ground  altogether 
when  required.  The  former  operation  is  sometimes 
perfornnnl   by   means   of   automatic   devices.      See 

HimsF.  H.\Y-KAKE. 

SuI'lage.  1.  {Founding.)  The  scoria  which 
rises  to  the  surface  of  the  molten  metal  in  the  hidle, 
and  which  is  held  back  when. pouring  to  jirevent 
porous  and  rough  casting. 

2.  {Hudraulic  Engineering.)  Silt  and  mud  de- 
posited liy  water. 

Sul'lage-piece.  (Fotimlinr/.)  A  dmd-hcad,  or 
fccdiiiij-hrad.  A  piece  of  metal  on  a  casting  which 
occupies  the  ingate  at  which  the  metal  entered  the 
mold. 

When  it  is  desired  that  a  hejwy  ca.<itiQg  (such  as  a  gun  of 

several  tons)  should  be  especially  solid,  it  is  always  poured  on 

end,  and,  in  addition  to  the    length  required,   a 

continuation  of  the  mold  upward  is  made.      In 

this  piece  the  sullage  rises,  hence  it.s  name. 

When  the  casting  is  cold,  the  portion  added  is 


Sulhy-  Ciilli  valor. 

In  the  example,  the  usual  elliptical  spring  is  associated  with 
a  spiral  spring  near  each  wheel.  Braced  guide-rods  from  the 
frame  emijrace  the  axle. 

Sul'ky-cul'tl-va'tor.  One  having 
rider,  who  manages  the  }>lows,  moving 
right  i>r  left  as  the  plants  in  the  rows 

Sul'ky-har'ro-w.      One  naving  a 
wheeled  carriage  and  seat  for  the  rider. 
The  fore  part  of  the  harrow  rests  upon 
an  adjustable  caster,  and  is 
connected  to  the  front  end  of 
a  flexible  bar  attached  to  the 
sulky-hounds.       The     diaft- 
hook  is  at  this  point. 

Siil'ky-plo'w.  One  hav- 
ing a  sent  lor  the  )ilower.  In 
the  e.\aniple,  a  i«irtiiin  of  the 
seat  isjust  apparent  beyond  the 
pulley  0,  on  whieli  the  plow- 
supporting  chain  winds.  The 
Bayeux  tapestry,  which  rep- 
resents the  invasion  of  Eng- 


cut  off,  and,  with  it,  the  impurities  which  floated  up  there  are 
removed. 

Sul'phur-fur'nace.   Native  sulphur,  when  com- 

paiativelv  jmrc,   is  simply  melted  in  a 

kettle  \j,  Fig.   6067),  the 

stones   and  impurities   re- 


ISuliey-KaJie. 
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moved  by  a  ladle  a,  and  the  mass  cast  in  a  mold  h 
previously  moistened  with  water,  to  prevent  ad- 
hesion. 

The  stones  and  gangue  containing  the  sulphur  are  sometimes 
roasted  in  a  tall  furnace,  the  fluid  sulphur  being  dmwn  off  at 
the  bottom:  distillation  is,  however,  preferable.     For  this  the 

app:iratus   B  is 
Fig.  6067.  employed,    r  is 

a  cast-iron  cal- 
dron, heated  by 
a  furnace  be- 
neath, the  flue 
from  which  also 
heats  the  cham- 
ber d,  contaiu- 
C   ing    ore    to    be 


It  flows  through  this  pipe  into 
Fig.  6069. 


Su  'pk  ur  Furnace. 

transferred  to  the  caldron  The  distillate  is  condensed  in  the 
vessel  c,  and  in  the  fluid  state  is  drawn  off  into  /. 

C  represents  Michel's  apparatus  as  improved  by  Lamv  for  re- 
fining crude  sulphur.  Itcomprises  twocast-iron  cylinders,  one 
shown  at  §■,  used  as  retorts,  and  a  condensing-rooni  k.  The  re- 
torts are  heated  by  a  furnace  i,  the  smoke  of  which  is  carried 
off  by  the  chimney  k.  The  crude  sulphur  is  placeil  in  the  ves- 
sel /,  where  it  is  melted  and  partially  refined,  passing  into  the 
retort  §■.  where  it  is  sublimed,  condensing  in  the  chamber  A, 
whence  it  is  withdrawn  through  the  tap-hole  »?i,  fitted  with  a 
conical  plug,  being  received  in  the  vessel  n  and  then  cast  into 
rolls. 

For  over  three  centuries  most  of  the  sulphur  made  use  of  in 
Europe  and  America  has  come  from  the  island  of  Sicily,  chiefly 
because  it  can  be  so  conveniently  reached.  The  article,  however, 
being  of  volcanic  origin,  is  abundantly  found  wherever  there 
are.  or  have  been,  volcanoes.  A  discovery  has  recently  been 
ma'Ie  of  a  large  and  very  rich  deposit  of  this  valuable  mineral 
on  the  island  of  Saba,  one  of  the  Dutch  We^t  Indies.  A  Xew 
York  company  \ias  found  the  average  yield  of  this  deposit  to  be 
over  60  per  cent  of  sulphur,  of  excellent  quality,  and  in  quanti- 
ties pnictically  inexhaustible.  The  Lrland  is  within  a  hundred 
miles  of  the  port  of  St.  Thomas. 

It  is  also  rumored  that  a  di.«covery  of  sulphur  has  been  made 
on  Kabbit-Hole  Mountain  on  the  iine  of  the  Central  Pacific 
Railway  in  llumboldt  County.  Nevada,  at  a  place  called  "  In- 
ferno.*" The  mountain  is  said  to  be  a  mas«  of  sulphur,  yielding 
from  92  to  9!3  per  cent  of  the  pure  article,  and  is  being  shipped 
to  Carson  and  San  Francisco  at  the  rate  of  10  to  20  tons  a  week. 
California  procures  some  sulphur  from  Japan  as  well  as  from 
Sicily  ;  but  this  Xevada  product  is  said  to  excel  either. 

Sul-phu'ric-ac'id  Ap'pa-ra'tus.  An  appa- 
ratus in  which  sulphur  is  sublimed  and  the  acid 
condensed. 

Fig  606S  illustrates  Tait's  apparatus  for  producing  sulphuric 
acid  by  means  of  sulphurous  and  nitric-acid  gases  condensed  by 
pressure  into  the  liquid  form.  A  is  a  furnace  in  which  the 
sulphur  is  burned.  £,  the  first  purifier:  C,  a  pump  which  ex- 
hausts the  gas  from  the  first  purifier,  and  forces  it  into  the  sec- 
ond purifier  D,  whence  it  is  driven  into  the  condenser  E,  where 
it  is  condensed  into  a  liquid  and  drawn  off  into  the  cylinder  F 
The  comniunication  be- 
tween E  and  F  is  then  "[  -  -^  Fig.  6068- 
cut  off,  and  a  valve  in 
the  worm  -  pipe  parsing 
through  the  second  puri- 
fier D  U  opened,  relieving 
the  pressure  which  maJQ- 


\  tains  the  sulphurous  acid  in  liquid  form,  and  permitting  it  to 
assume  the  gaseous  condition. 

I  a   receiver,  where  the  nitric- 

i  acid  gas,  oj^gen.  and  steam 
from  the  boiler  Hare  admit- 
ted, and  is  then  submitted  to 
a  pressure  sufficient  to  liquefy 
both  it  and  the  nitric  acii 
The  reactions  between  the 
oxygen  and  the  nitric  and  sul- 
phurous acids  result  in  the 
production  of  .sulphuric  acid. 

Fuming  or  Xordhausen  sul- 
phuric acid  is  prepared  by 
means  of  the  apparatus  A 
(Fig.  6069).  2i  pounds  of 
vitriol  stone  (driwl  sulphate  of 
iron)  are  placed  in  each  of  the 

j  flasks  a  a,  etc.,  made  of 

I  fire-clay,     whose     necks 

'  pass  through  the  walls  of 

,  the  furnace  ;  on  the  first 
application  of  heat  only 

i  sulphurous  acid  and  weaJk 


Svlphuric-Acid  Apparatus. 


SulphuriC'Acifi  Appa-atus. 

hydrated  sulphuric  acid  pass  over,  which  are  usually  allowed 
to  escape.  When  white  vapors  of  anhydrous  sulphuric  arid 
appear,  the  necks  of  the  flasks  are  luted  to  the  receivers  b  b. 
each  of  which  contains  30  grammes  water,  and  the  distillation 
continued  from  24  to  36  hours,  when  the  flasks  are  again  filled 
with  the  sulphate :  this  operation  is  repeated  four  times,  be- 
fore the  acid  is  deemed  sufficiently  strong.  It.':  specific  gravity 
varies  from  1.S6  to  1.92  This  variety  is  principally  used  for 
dissolving  indigo ;  1  part  being  mixed  with  2  of  the  common 
acid  for  this  purpose. 

B  is  the  apparatus  employed  for  concentrating  the  ordinary 
sulphuric  acid  of  commerce.  The  weak  acid,  prepared  by  the 
absorption  in  water  of  the  gas  evolved  by  calcining  pyrites,  is 
transferred  to  the  leaden  chamber  a,  connected  by  a  siphon 
with  the  similar  chambei'  b  ;  the  latter  and  the  retort  c  are 
heated  directly  by  furnaces,  and  the  former  by  a  flue  therefrom ; 
during  the  transference  from  the  first  to  the  second  chamber 
the  acid  acquirer  a  higher  degree  of  concentration,  and  is  then, 
by  means  of  a  second  siphon,  conveyed  from  thence  into  the 
retort,  where  water  and  weak  acid  are  driven  off,  strong  acid, 
of  specific  gravity  1.78  to  IS  remaining  in  the  retort,  whence  it 
is  withdrawn  by  a  platinum  siphon  of  peculiar  construction. 
The  retort  is  also  in  many  cases  made  of  platinum,  but  glass  is 
also  frequently  employed. 

Sul'phtir-ing.  1.  (Bleaching.)  A  process  of 
bleaching  by  exposure  to  the  fumes  of  sulphur.  It 
is  adopted  with  straw-braid,  straw  bats,  silks,  wool- 
ens, etc.  Sulphurous  acid  is  the  bleaching  agent, 
and  may  be  applied  by  means  of  a  watery  solution. 

2.  (CalicO'jyrintiitff.)  The  process  of  exposing 
printed  calicoes  to  sulphurous-acid  fumes.  It  is  an 
incident  in  tbe  tixatiou  of  steam-colors. 

Sum'mer.     1.  (Carpentry.)    A  horizontal  beam 
or  grinder.     A  summer-tree, 
a.  The  lintel  of  a  doorway. 

h.  A  Hoor  timber  receiving  the  ends 
of  the  joists  and  supporting  the  floor 
^   or  the  ceiling,  as  the  case  may  be. 
^    m        c.  A  beam  resting  on  pillars,  as  in 

/I the  case  of  a  shop  front,  and  sup- 

'  ~  '  porting  the  supenncumbent  wall 
with  which  its  front  face  is  flush. 
Called  a  hrcast-sumnicr. 

2.  (Masjiiry.)  The  first  stone 
or  beam  laid  over  a  column  or 
beam.  A  Untel. 
Sum'mer-tree.  A  hrcast-siim- 
iwrr  or  summer.  A  horizontal 
beam  brought  even  with  the  face 
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Fig.  6070. 


(breast)  of  a  wall,  to  support  a  wall  above  a  gap  or 
opening,  as  a  store  front,  for  instance. 

Sum'mit.  The  highest  elevation  of  a  railway  or 
canal. 

Sum'mit-lev'el.  A  comparatively  level  place 
of  a  railwiiy,  with  inelineil  planes  on  either  side  of 
the  niuuntain.  The  level  pond  of  a  canal  with  lock- 
age at  either  enJ,  for  descent. 

Sump.  1.  (Miiiiiuj.)  a.  A  pit  or  well  in  the 
floor  of  a  mine  at  the  bottom  of  an  engine-shalt,  to 
collect  the  water,  which  is  pumped  from  thence. 

b.  A  catch-water  drain. 

c.  The  part  of  a  judd  of  coal  first  brought  <lown. 

2.  (McUiUurgy.)  A  pit  of  stone  at  a  furnace  to 
collect  the  metal  at  its  first  fusion. 

3.  {Salt.)     A  pond  of  water  for  salt-works. 

Sump-fuse.  A  thick  kind  of  fuse  used  for  blast- 
ing under  water.  The  fuse  composition  is  inclosed 
in  a  hempen  cord,  which  is  twisted,  ovei-laid  with 
another  cord,  and  varnished.  The  end  is  ])laced  in 
the  water-proof  cartridge  and  tied  ;  the  end  of  the 
fuse  is  then  dipped  iu  pitch,  and  the  protected  fuse 
is  ready  for  duty. 

Sump'iug.  (Mining.)  A  small  square  shaft, 
generally  made  in  the  air-headings,  when  crossing 
faults,  etc.,  or  to  try  the  thickness  of  the  seam. 

Sump'ing-shot.  (Mining.)  A  charge  of  powder 
for  bringing  down  the  sump,  or  I'or  blowing  the  stone 
to  pieces  in  a  sinking  pit. 

Sum'pit.     The  arrow  of  the  sumpitan,  or  blow- 
tube  of  Borneo.     See  Aliilow ;  Alit-GUN,  page  48. 
Sump-plauk.     (Mining.)     Strong  balks  of  tim- 
ber bolted  together,  forming 
a  tenijiorary  bottom  or  scaf- 
foliling  for  the  shaft. 

Sump-shaft.    (.Uining.) 
The  cnL,'iue-shaft. 

Sun-and-Plan'et  Mo'- 
tion.  Invented  Ijy  James 
Watt  as  a  substitute  for  the 
crank.  Watt  had  applied 
th.e  crank  to  the  use  of  his 
"fire-engine,"  as  he  called 
it,  —  what  was  eventually 
termed  a  steam-engine.  A 
spying  fellow  saw  the  value 
of  the  application,  and,  rushing  to  London,  obtained 
a  patent.     See  Cii.A.XK. 

The  central  gear  n  is  called  the  sttn-gear,  and  the  outer  one  b 
the  planet-gear.  In  the  form  shown  in  the  illustration,  the  revo- 
lution of  the  planet-wheel  rotates  the  sun-wheel,  together  with 
its  shaft  and  the  fly-wheel.  For  this  purpose  the  planet-wheel 
b  is  fast  to  the  pitman  c.and  its  axis  is  caused  to  revolve  around 
the  wheel  without  the  rotation  of  the  planet-wheel  on  its  own 
axis.     See  Punet-wheei,  and  EpicrcLomAL  Wheel. 

Sun-burn'er.   .\  large  re- . ^,^_ 

fleeting  cluster  of  burners 
placed  beneath  an  opening  in 
the  ceiling,  for  ligliting  and 
ventilating'  a  public  building. 

Sun-case.  (Pi/i-oiechng.) 
A  strong  paper  case  filled 
with  a  composition  whieh 
does  not  burn  so  fast  as  rock- 
et-composition. They  are 
driven  similarly  to  rockets, 
but  solid,  and  ore  attached, 
at  short  intervals  apart,  to 
wooden  fraines,  \rsually  ciicu- 
lar,  to  produce  wdiat  are  called 
stationary  and  revolving  snns 
and  other  similar  effects  in 
pyrotecbny,  giving  out  a 
steady  and  brilliant  stream  of 
light  while  burning. 


Sun-and- Planet  Motion. 


Sun-di'al.  A  time-measurer,  in  which  a  gnomon 
casts  a  shadow  upon  a  gi'aduated  plate. 

Said  by  Pliny  to  have  been  invented  by  Anaximander  of 
Miletus,  55U  or  5(32  u.  c.  The  dial  of  Aiiaz,  referred  to  by 
Hezekiah,  was  near  two  centuries  precedent  to  that  of  tho 
Grecian,  It  probably  originated  with  the  Chaldees  or  with  tho 
race  of  Asiatic  descent  known  to  us  as  Egyptians,  who  were  the 
dwellers  in  the  valley  of  the  Nile  at  the  period  of  Abraham,  and 
long  previous.     See  Dial. 

Sunk  Coak.  (Carpentry.)  A  mortLse  or  recess 
in  the  scarfed  face  of  a  timber,  and  designed  to  re- 
ceive the  counterpart  coak  or  tenon  of  the  other 
timber.      See  Sc.viiF. 

Sunk'en  Bat'ter-y.  (Fortification.)  In  a  sunken 
battery  all  the  eartli  from  the  parapet  is  taken  from 
the  interior  space,  which  is  lowered  from  2  feet  to  3J 
feet,  according  to  the  hight  of  the  gun-carriages  to  be 
used.  This  kind  of  battery  can  be  constructed  in  less 
time  than  an  elevated  battery,  the  mass  of  earth  in 
the  parapet  being  .smaller,  but  its  command  over  the 
surrounding  country  is  of  course  less. 

Sunk'en  Ves'sels,  Rais'ing.  Apparatus  for 
lifting  tounileied  vessels. 

Sowesbutt's  apparatus  for  raising  sunken  vessels  consists  of  a 
number  of  cases,  made  just  sufficiently  heavy  to  sink  when 
filled  with  water;  each  contains  a  metallic  receiver  filled  with 
compressed  air.  They  are  lowered  from  the  wrecking  vessel 
and  attached  along  the  sides  of  the  ship  by  divers ;  when  the 
arrangements  are  complete,  valves  in  the  receivers  are  opened, 
either  by  the  divers  or  by  self  acting  mechanism,  and  the  com- 
pressed air  thus  liberated  expels  the  water  from  the  pontons, 
which  buoy  up  the  vessel.    See  also  Figs  1G17,  4148. 

Sunk  Fence.  A  ditch  with  a  retaining-wall  on 
one  side. 

No  portion  projects  above  the  general  level  of  the  ground, 
and  it  is  not  visible  at  any  great  distance.  For  this  reason  it  is 
also  known  as  a  lia-lia  fence  It  is  used  upon  the  edge  of  a 
garden  bordering  upon  a  park,  so  as  to  give  an  apparently 
greater  extent  to  the  home  grouuds. 

Sunk  Mo'tions.  (Gearing.)  The  driving-gear 
of  a  rolling-mill,  etc.,  which  is  below  the  level  of  the 
floor.  The  iron  floor  which  covers  it  is  called  the 
standing.  The  sunk  motions  of  the  Corliss  engine- 
shafting.  Machinery  Hall,  Centennial  grounds,  weigh 
200  tons. 

Sunk-pan'el  Ceil'ing.  One  divided  off  into 
recessed  compartments,  with  roses  in  the  middle  and 
bolection  moldings  around  them. 

Sunn.  An  East  Indian  fiber,  used  in  place  of 
hemp. 

Sun-pic'ture.  A  name  applicable  to  all  kinds 
of  pictures  produced  by  the  action  of  light  upon 
sensitized  surfaces.     A  jihotogmph,  or  heliograph. 

Sun-plane.    (Cooper- 


Fig.  6071. 


ing.)  A  tool  like  a  jack- 
plane,  but  of  a  circular 
plan,   used   for  leveling 


(Uj 


(DXBDCmaaCHDCB).  (SXmi^f^ 


Raising  Sunken  Vessels. 
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down  the  ends  of  the  staves  of  a  cask  or  barrel.  The 
^^^^^^^^  groove  for  the 
Fig'  ei>^'  JSI9S8S^  head  is  t)ien 
made  by  the 
croze,  and  the 
clianifer  of  tlie 
ch  itiiK  is  made 
by  thf  hoH-d. 

Sun-shade. 
1.  A  para.sol. 

2.  An  awniug 
or  canopy. 
*"■"■  Su-per-fine' 

Pile.     A  dead-smooth  file. 

Su-pe'ri-or.      (Fruiting.)      A   character  which 
stands  above  the  general  line  of  the  lower-case  let- 
ters ;    commonly  employed   for  notes 
Fig.  6073.      and  references. 

Superior  letter* B*  C  H' 

Superior  figures A*  H'-'  L- 

Su-pe'ri-or  Slope.  (Fortljication. ) 
Sun-Itant.     A  slope  extending  Ironi  the   crest   of 
the  parapet  to  the  sunmiit  of  the  ex- 
terior slope,  with  which  it  forms  an  obtuse  angle. 
See  P.\R.\PET. 

Su-per-roy'aL  (Paper.)  A  size  of  drawing  and 
writing  paper  measuring  27 h  x  19;J  inches,  and  weigh- 
ing according  to  quality  and  thickness. 

Fig.  6074. 


Sun-SAa-fe  for  Horses, 

Sup'ple-ment'a-ry  En'gine.  An  auxiliary 
steani-eii^int',  for  fet-diiig  tli--  boiler  when  the  main 
engine  is  at  rest  ;  for  working  the  pumps,  cargo- 
winch,  etc. 

Sup-ply'-roll'er.  (Printing.)  An  intermediate 
workinu'-roller. 

Sup-port'.  A  term  of  very  general  import.  A 
staml,  frame,  or  bed  for  an  engine,  machine,  appa- 
ratus, implement,  tool. 

(Clicmistrij.)  A  stand  for  a  blow-pipe  lamp,  cnici- 
ble.  retort.     (See  Fig.  4279.)     A  rack  for  te.st-tubes. 

Sup-port'er.  1.  (.'iin-riical.)  These  are  of  va- 
rious kinds,  as  indicated  by  their  names.  Most  of 
them  are  considered  under  the  following  heads  :  — 

Atvlominal  supporter. 
Body-supporter. 
CaUiraenial  supporter. 
Fracture-supporter. 
Hernia-supporter. 
MeDStru:il  supporter. 
Obstetric  supporter. 


Pessary. 

Pile-supporter. 
Shoulder-brace. 
Spinal  supporter. 
Testes-supporter 
Uterine  supporter. 
Vaginal  supporter. 


2.  (Shipbuilding.)  A  knee-piece  of  timber  bolted 
firmly  beneath  the  cathead,  to  reinforce  it  when  sus- 
taining the  weight  of  the  anchor. 

b,  A  piece  bolted  to  the  hounils  of  a  ma.st  for  sup- 
porting the  trestle-tree.     See  Bibb. 

Sup-pos'i-to-ry.  (Surgical.)  a.  A  plug  to  hold 
back  he;iiorrhoiilal  protrusions. 

h.  A  medicinal  ball  introduced  per  ano. 

Sur'base.  1.  (Architecture.)  A  cornice  or  series 
of  moldings  at  the  top  of  a  pedestal,  podium,  etc. 


2.  (Joinery.)  A  board  running  round  a  room  on 
a  level  with  the  top  of  the  chair-backs. 

Sur'based  Arch.  (Architecture.)  An  arch 
wliosf  ri-tr  is  les>  than  half  the  spiin. 

Sur'ciu-gle.  (Snddlcry.)  A  belt  or  girth  to  be 
p;issed  around  a  saddle,  pad,  or  blanket,  to  fasten  it 
to  the  horse's  back. 

Sur'f ace-chuck.  (Lathe.)  A  face-plate  chnck 
to  whicli  a  Hat  object  is  dogged  for  turning. 

The  backs  of  stereotype-plates  mav  be  thus  tiuned 
off. 

The  magnetic  chuck  will  grasp  iron  disks  without 
clasp  or  dog. 

Snr'face-con-dens'er.  1.  (Steam-engine.)  A 
chamber  or  congeries  of  pipes  in  which  steam  from 
the  cylinder  is  condensed.     Invented  by  Xai«er. 

It  generally  consists  of  a  large  number  of  brass 
tubes  about  ^  inch  in  diameter,  united  at  their 
ends  by  means  of  a  pair  of  Hat,  steam-tight  vessels, 
or  of  two  sets  of  radiating  tubes.  This  set  of  tubes 
is  inclosed  in  a  casing  through  which  a  sufficient 
quantity  of  cold  water  is  driven.  The  steam,  being 
led  by  the  exhaust-pipe  to  one  end  of  the  set  of 
tubes,  is  condensed  as  it  passes  through  them,  and 
arrives  in  a  condensed  state  at  the  other  end  of  the 
apparatus,  whence  it  is  pumped  away  by  the  air- 
pump. 

The  surface-condenS'rr  was  de-=igned  especially  for  marine  en- 
gines, to  avoid  the  mixing  of  the  cold  sail-water  with  the  water 
of  the  condeused  steam,  which  takes  place  by  the  use  of  the 
injection-condenser,  usual  in  land  engines.  With  marine  en- 
gines, the  cold-water  cistern  b  supplied  from  the  .=ea,  and  the 
constant  addition  of  salt-water  in  tlie  form  of  injection,  which 
eventually  passes  from  the  hot-well  to  the  boiler,  causes  the 
accumulation  of  salt  in  the  boiler,  which  is  got  rid  of  by  occa- 
sional fc/oiciH^-OMt  or  by  a  pump.     See  BlUNE-pt:MP. 

Bruuers  surface-condenser  was  patented  in  England  in  1822, 
and  consists  of  clusters  of  pipes  couimunicating  with  ¥team- 
mains  and  surrounded  by  the  water  of  the  cold-water  cistern. 

Napier"s  condenser  was  a  casing  around  the  engine-room, 
around  which  the  sea-water  flowed,  entering  before  and  pass- 
ing out  abaft. 

Fig.  6075. 


^^ 


Church's  ConrfenSfT. 

Fig.  6075  13  an  instance  of  a  purface-con denser  for  the  injec- 
tion-water of  a  condeD.«inp  steam -en  erine,  and  may  be  tenneid  a 
combined  injection  and  -M/r/ai-^  condenser,  the  surface- refrigera- 
tion beinc:  applied  to  the  fresh  water,  which  is  injected  into  the 
condenser  to  condense  the  steam. 

As  has  been  stated,  the  cold-water  cistern  i^  the  usual  source 
of  supply  for  the  jet  of  cold  water  which  is  injeon-d  as  a  spray 
into  the  condenser.  This  cistern  is  supplied  from  the  sources 
at  hand  on  land,  and  on  our  rirers  and  lakes  it  is  furnished 
with  fresh  water,  and  at  sea  its  contents  are  s.alt  water. 

When  the  latter  is  used  as  injection-water,  salt  gradually 
accumulates  in  the  boiler,  anti  on  reaching  a  certain  degree  of 
Ratumtion  must  be  remoTcl  by  "  bloMing  out.""      {See  Sau- 

j  NOMETER.)  This  condenser  aims  to  keep  the  contents  of  the 
boiler  fresh  by  returning  the  condensed  fresh  water  to  the 
boiler  unmixed  with  salt  water :  the  latter  only  being  used  to 
cool  the  condensed  water,  so  that  it  may  be  used  for  the  pur- 

'  pose  of  an  injection-spray. 
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The  refrigeratory  consists  of  three  compartments,  the  upper 
one  being  connected  with  the  lower  one  by  means  of  u  num- 
ber of  amali  pipes  whicb  traverse  a  cistern,  tlirough  which  a 
etreaui  of  cold  sea- water  constantly 
flows,  At  the  starting  of  the  engine, 
the  chambers  being  full  of  fresh  wa- 
ter, upoQ   the  admission   of  steam  in- 


Hatl's  Condenser. 

to  the  condenser  by  the  pipe,  the  injection-cock  is  opened, 
and  the  inject  ion- water  is  distributed  in  a  shower  amidst  the 
steam  by  the  ro,«e;  the  condensed  and  injection  pass  together 
through  the  foot  valve-way  into  the  chamber  beneath  the  air- 
pump,  by  who^e  bucket  they  are  lifted  and  discharged  by  an- 
other valve-way  into  the  upper  chamber,  to  be  again  cooled  iu 
descending  through  the  pipes  which  are  surrounded  by  the  cold 
sea-water  in  the  cistern.  Ilere  the  temperature  is  again  reduced, 
so  that  the  water  becomes  again  effective  in  an  injection-spray. 
Hall's  condenser  (English)  consists  of  a  cast-iron  vessel  /'j;  h 
divided  into  three  compartments  by  two  horizontal  tube-plates. 
Into  these  plates  are  secured  the  ends  of  a  vast  number  of  cop- 
per tubes  e  of  small  diameter,  which  form  a  communication  be- 
tween the  upper  chamber/and  the  lower  chamber  A.  Through 
the  middle  compartment  g-  a  stream  of  cold  sea-water  is  main- 
tained by  means  of  a  cold-water  pump  7  and  the  passages  r  s  (, 
of  which  the  former  is  the  cold-water  induction-pipe,  and  the 
Other  two  are  respectively  the  induction  and  eduction  jtorts  by 
which  the  water  enters  and  leaves  the  compartment  g,  from 
whence  it  is  discharged  into  the  sea. 

The  upper  chamber /communicates  with  the  eduction  steam 

passage  from   the 
Fig.  6077.  cylinder     a     and 

valve-chamber  t/ ; 
and  the  lower 
chamber  h  com- 
municates by  the 
foot  valve-way  k 
with  the  well  of 
the  air-pump  I, 

The  steam  from 
the  eduction-pip«, 
entering  the  up- 
per chamber  f,  is 
instantly  d  i  s- 
persed  through 
the  comlensiug- 
tubes  e,  which  are 


surrounded  by  cold  sea-water,  and  is  thereby  brought  into 
a  liquid  condition,  and  falls  in  a  shower  into  the  lower  com- 
partment /i,  from  whence  it  is  drawn,  together  with  the  air  and 
uncnndensed  vapor,  by  the  air-pump  I,  which  delivers  the  said 
fluids  int(»  the  hot-well,  which  is  closed  at  top,  so  that  the  upper 
part  constitutes  an  air-vessel,  and  the  elasticity  of  the  com- 
pressed air  forces  the  water  into  the  boiler  through  the  pipe  p, 
which  proceeds  from  the  lower  part  of 
the  hot-well  to  the  feed-valves  or  cocks 
on  the  face  of  the  boiler.  On  the  top 
of  the  hot-well  is  placed  a  5nf//-valve  ji, 
actuated  by  a  float  0  to  maintain  the 
water  in  the  hot- well  at  a  certain  hight, 
80  as  to  prevent  air  from  entering  the 
boiler  along  with  the  water. 
If  the  air  accumulate  at  the 
upper  part  of  the  hot-well 
and  the  water  sink  below 
a  certain  level,  the  float 
descends  and  opens  the 
valve,  wlien  a  portion  of 
air  escapes  and  restores  the 
desired  condition. 

The  whole  of  the  steam 
is  condensed  and  the  water 
.^     returned  to  the  boiler,  but, 
r      to  compensate  for  loss  at 
the  safety-valve  anil  leak- 
age, a  still  is  in>ierled  in  the 
top  of  the  boiler,  and  con- 
nected by  a  pipe  and  cock 
with  the  upper  chamber  / 
of    the   condenser.      This 
still  is  charged  with  sea- 
water,  and  when  the  water 
in   the  boiler  is   too  low, 
the   cock  is   opened,  and, 
a    communication     being 
thus  established  with  the  condenser,  a  partial  vacuum  is  formed 
in  the  still.     This  causes  the  water  to  boil  rapidly  at  a  much 
lower  temperature  than  it  would  otherwise,  and  the  steam,  ru-vh- 
ing  into  the  condenser,  is  condensed  along  with  the  steam  from 
tlie  cylinder.     The  additional  water  thus  obtained  is  deliveitd 
to  the  boiler  by  the  action  of  the  air-pump.     See  Still. 
a  is  the  steam-cylinder. 
b,  the  steam-pipe  from  the  boiler. 

f,  a  belt  or  channel  surrounding  the  cylinder  and  couveying 
the  steam  to  the  slide-valve  chest  d. 

e,  the  tubes  of  the  middle  chamber  g  of  the  condenser. 
/,  the  upper  chamber  of  the  condenser  communicating  with 
eduction  stcani-port. 

^,  the  middle  chamber,  containing  cold  sea  water  and  trav- 
ersed by  tiie  tubes  e. 

/i,  the  lower  chamber  of  the  condenser,  collecting  the  water 
dropping  from  the  tubes. 
A-,  the  foot-valve. 
/,  the  air-pump. 
jTi,  the  hot-well. 
n,  the  snift-valve. 

o,  the  float  operating  the  snift-valve. 
p,  the  feed-pipe  leading  to  the  boiler. 

(/,  the  cold-water  pipe,  placed  between  the  valve-chest  and  the 
condenser. 

r,  the  cold  sea-water  supply-pipe. 

5,  the  apertures  in  the  wall  of  the  chamber  g  by  which  tho 
cold  water  enters. 

t,  outlet  passages  by  which  the  water  in  chamber  g  is  re- 
turned to  the  sea. 
M,  the  throttle-valve. 
IV,  tho  blow-through  valve. 

X,  a.  distributing  plate  in  the  upper  chamber  of  the  con- 
denser. 

Fig  G077  shows  a  form  in  which  the  steam  and  the  water 
follow  sinuous  courses  flowing  in  opposite  directions. 

In  Fig-  C078,  a  purtitiou  C  is  placed  in  the  chamber  in  which 
the  cooling  water  is  received,  for  the  purpose  of  compelling 

Fig.  6078. 


Surface-  Condenser, 


Condenser. 
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water  to  pass  the  tubes  of  the  lower  or  cooling  section  of  the 
coDtlenser,  and  return  it  through  the  upper  or  condensioi;  series 
of  tubes  .  the  object  being  to  more  thoroughly  cool  the  con- 
denied  water  than  could  be  done  if  the  cooling  water  entereU 
both  the  condensing  and  cooling  tubes  at  the  same  time.  The 
induction  and  eluction  nonle  for  the  steam  and  water  and  the 
division  plates  are  arranged  at  the  same  end  of  the  condenser, 
wherebv  the  steam  and  water  are  each  made  to  traverse  the 
entire  length  of  the  instrument  in  oppc^Ce  directions  before 
being  discharged  there&om. 

2.  A  steam-heated  apparatus  consisting  of  pipes 
or  chambers  over  which  a  solution  is  conducted  in 
order  that  its  water)-  jvirticles  may  be  ilriven  off. 
Such  Is  the  Degnind  (Derosne)  condenser.  (See 
Condenser.)  Such  also  is  the  Ev.\t>oR.\TiXG  Cone 
of  Belgium.  (See  Ev.tFor.AToR.)  UsefiU  hints  on 
construction  may  be  gathered  from  Liquid-cooI-ER, 
Beer-cooler  ;  apparatuses  which  differ  from  these 
surface-condensers  merely  in  tlie  fact  that  a  refriger- 
ating liijuid  instead  of  steam  occupies  the  hollow 
tnmk. 

Sar'face-gage.    An  implement  for  testing  the 
accuracy  of  plane  surfaces.    In  that  illustrated  (Fig. 
6079),  the  pointer  P  C  slides  in 
Rg.  6079.  the  sleeve  H,  which  is  capable  of 

movement  in  a  vertical  plane  by 
having  a  projection  loosely  fitting 
in  a  cavity  at  the  end  of  a  com- 
pound shaft  attached  to  the  collar 
E,  that  may  be  raised  or  lowered 
upon   the   upright   rod    B.       By 
means  of  a  thumbscrew  D  the  col- 
lar E  is  tightly  held  against 
the  rod  B,  and  the  pointer 
clamped  in   the   sleeve  H, 
at   any  positions  to  which 
they  may  have  been 
previously   adjust- 
ed. 
Sor 'face-joint  A  joint 
uniting  the  ends  or  edges  of 
I  metallic  sheets  or  plates. 

a,  /a/)-joint,  with  sol- 
der,    for    tin     plates, 
sheet-lead,  etc. 
Surface- Gage.  b,    6i(«-joint,    for   sheet- 

metal  plates  and  tubes. 
erf,  crnwi^J-joiut,  for  thin  works  requiring  strength. 
The  edges  are  thinned  with  the  hammer,  one  being 
left  plain  and  the  other  notched,  forming  the  cramps; 
these  are  bent  alternately  up  and  down,  and  the  plain 


g,  ro//-joint,  for  lead  roofs ;  the  metal  is  folded 
over  a  wooden  rib,  and  is  not  soldered  ;  a  some- 
what similar  joint,  though  the  two  plates  do  not 
extend  over  the  roll,  is  employed  for  zinc,  in  which 
case  the  top  is  protected  by  a  strip  nailed  to  the 
wood. 

A  is  a  hollow  ci^ease  used  in  vessels  for  making 
sulphuric  acid  ;  the  crease  is  filled  with  lead,  which 
is  united  to  the  edges  of  the  sheets  by  means  of  a 
red-hot  iron. 

i      i  is  a  flange-joint  for  pipes ;  the  flanges  are  secured 

I  to  each  other  by  bolts. 

A-  is  a  lapped  and  bolted  joint  employed  in  boileis 
and  tubes. 

I  /,  with  rivets,  is  the  common  mode  of  uniting  the 
marine  boilers  and  other  works  required  to  be  flush 
externally. 

m  is  a  similar  mode,  employed  in  the  construction 
of  large  iron  steamships  ;  the  outer  skin-jilates  m 
form  a  butt-joint,  and  are  bolted  to  the  T-shaped 
iron  rib,  whicli  has  been  bent  to  the  proper  curve. 

I  Stir'face-plane.  ( n'ood-worhing.)  A  form  of 
planing-macliine  for  truing  and  smoothing  the  sur- 
face of  an  object  run  beneath  the  rotary  cutter  on 
the  bed  of  the  planer. 

The  illustration  shows  a  surface-planing  machine 
with  a  traveling  bed,  on  which  the  stuff  is  carried 
beneath  the  cyBnder,  which  has  three  cutters.     The 

1  front  roll  has  independent  weights.     The  machines 

'  will  plane  |  inch  to  10  inches  in  thickness,  and  24 
to  30  inches  \vidth,  according  to  size  of  machine. 

Fig.  6081. 
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edge  of  the  other  sheet  inserted,  after  which  they  are 
hammered  down  and  brazed,  when  the  joint  may  be 
made  smooth  with  the  hammer  and  file. 

c,  /'»;)-joint,  without  solder,  used  for  works  not  re- 
quiring to  be  steam  or  water  tight. 

/,  sometimes  called  the  paUnt  strip  orerlap,  avoids 
the  double  bend  of  the  preceding  joint  ;  used  for 
zinc,  etc. 


Rouuy-Bed  Surface-PUnur. 

The  bed-rail  is  gibbed  on  the  frame,  and  is  raised  or 

lowered  by  screws  according  to  the  thickness  of  the 

work. 

SurTace-prinfing.  Printing  from  an  inked 
I  surface  in  coutradi.«tinetion  to  the  plate-printing 
•  process,  in  which  the  lines  are  filled  with  ink,  the 

surface  cleaned,  and  the  ink  absorbed  from  the  lines 
,  by  pressure    upon  the  plate.     See    Copperplate- 

PRIVrlXG. 

The  latter  is  universally  adopted  by  the  bank- 
notes of  the  United  States,  except  some  of  the  minor 
details,  which  are  put  on  by  a  surface-printing. 
The  Bank  of  England  notes,  since  January  1,  1855, 

,  have  all  been  surface-printed. 

I      Books,    newspapers,    woodcuts,  and    lithographs 
are  all  surface-printed.     See  Bank-note  Engrat- 

:  IXG  ;  Steel-pl-ATE  Engraving. 

1      Plate  LXVII.  illustrates  several   features  of  en- 
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1  well  as  affording  a  specimen  of  surface-  |      2.  (Mclal-ivorkl'iuj.) 


graving, 

printing. 

The  interior  is  a  medallion  head  of  Commodore 
Perry,  engraved  on  a  peculiar  form  of  inedallion-nia- 
cliine  invented  and  made  by  G.  W.  Casilear  of  the 
United  States  Treasury  Department,  adapted  to  give 
several  series  of  lines,  thereby  forming  a  network. 

The  usual  form  of  medallion-maehine  is  cited  on 
pages    1417,    l-US,    and    need    nut   be   re-described. 
Speaking  in  the  most  general  terms,  a  tracer  is  made 
to  follow  the  contour  of  the  relief  on  the 
medal,   and   governs  the  motions  of   the 
diamond  scriber   wliich   moves    over   the  C^ 
plate  to  be  engraved,  the  ascents  and  de 
scents  of  the  tracer  resolving  themselves  into  devia 
tions  from  the  straight  line  on  the  engraved  plate, 
the  tracer  and  scriber  being  connected,  and  moved 
simultaneously  over  their  respective    surfaces,   and 
being  set  forward   a   given  and  eipial   distance  be   I 
tween  each  stroke. 

In  Casilear  and  Smith's  medallion   ruling-ma 
chine,  for  ruling   t\vo  or   more   lines,    there  are 
two  right-angle   slides   crossing   at    2'2i°,    each 
slide  with  a  screw  and  inde.'C,  to  give  the  proper 
width  of  line  to  the  ruling.    The  medallion  and 
plate  to  be  ruled  are  placed  on  the  talile  of  the 
top  slide  :  in  ruling  the  cross  lines,  the  move- 
ment is  given  either  at  the  angles  of  221°,  45°, 
or  67i°.     The  selection  of  the  angle  determines 
the  form  of  mesh  of  the  network  produced,  wliether 
sijuare  or  lozenge.     The  (lortrait  (Plate  LXVII.)  is 
the  production  of  this  machine. 

The  border  around  the  portrait  is  the  production 
of  the  rose-engine,  or  geometric  lathe,  described  on 
pages  1983,  I'JSf,  and  963.  The  action  of  the  cut- 
ting-tool in  the  rose-engine  is  to  make  lines  the 
product  of  a  cond)ination  of  motions  of  the  bed-]date, 
and  the  possible  variations  are  almost  infinite.  Plate 
LXIV.,  SrKEL-EXGii.vvrs'i:,  shows  a  number  of  speci- 
mens of  its  work  :  the  oruamental  panel  behind  the 
lettei-s  "Washington";  the  oval  immediately  above 
the  work  on  the  upright  sides  of  the  border.  Plate 
LXIV.  is  printed,  not  as  a  S(«;/rtfe-plate,  but  in  the 
manner  usual  with  steel-plates,  by  filling  the  lines 
with  ink,  cleaning  and  iwlislung  the  surface  of  the 
plate,  and  tlien  laying  the  paper  upon  it  and  pa.ss- 
ing  both  tlirough  the  press  (Fig.  1445),  when  the 
paper  absorbs  the  ink  from  the  lim^s  of  the  plate. 

The  rose-engine  work  around  the  portrait,  if  print- 
ed from  by  the  surface-process  directly  as  it  was  en- 
graved, would  give  a  black  surface  witii  a  fine  tracery 
of  white  lines  ;  but,  to  ad;ipt  it  to  show  its  fine  lines 
colored  on  a  white  gi'ound,  a  counterpart  impres- 
sion in  steel  nuist  be  made,  in  whii'li  tlie  lines  are 
salient,  not  depressed,  and  this  by  transfers  is  made 
so  to  ai>pear  in  the  plate,  that  by  printing  the  por- 
trait and  its  border  in  a  single  op.'ration  of  surface- 
printing,  we  have  the  portrait  wliite-line  work  on  a 
dark  ground,  and  the  burder  dark-line  work  on  a 
white  ground. 

Tlie  author  is  indebted  for  this  uniiiue  .specimen 
to  G.  ^V.  (Vwil.-ar. 

Sur'face-roU'er.  {Calico-printing.)  The  en- 
graved cylinder  used  in  calico-printing. 

Sur'fac-ing-ma-chine'.  1.  {Wood-working.) 
A  machine  for  pl.ming  timber.  The  piece  is  fed  by 
weighted  corrugated  feed-rolls  to  rotary  cutters, 
which  smooth  its  surface  ;  bearing  roUeis  at  eacli 
end  of  the  machine  steady  and  equalize  tlie  motion 
of  the  piece  (Fig.  G0S2). 

Tbe  belt  of  the  driving-puliey  is  thrown  in  or  out  of  action 
by  a  tension -roller  connected  with  a  luind-Iever  manipulated  by 
the  operator.  The  table  or  platen  may  be  raised  or  lowered  by 
two  screws  gearing  with  a  cross-shaft  operated  by  a  band- 
wheel. 


The  machine  (Fig.  6083)  is  designed  for  Gnishing  olT  metallic 
surtaces  by  grinding.     It  is  provided  with  a  wheel  faced  with 

tanile.      (See    Tamte.) 

Fig.  6082.  ^^     Tlie  upper  part  of  the 

wheel  may  lie  permitted 

to  project  very  ^liglitly 

above   a  central  tran.i- 

ver>i,    opening    in    the 

bid  on  which  the  work 

1  u  ed  and  pi-esented 

the    action    of    tlio 

1    Tbe  bed  is  raided 


Surfacing-Machinf.    ^=" 

or  lowered  by  means  of  two  worms  whicli  engage  worm-wheels 
at  tbe  upper  ends  of  two  screw  standards  entering  circular 
openings  at  either  end  of  the  compound  pillar  which  form.s  the 
base  of  the  machine. 

Fig.  6083. 


Emfry-Whtel  Siirfaring-Markine. 

Surf-boat.  A  peculiarly  constructed  boat  for 
landing  or  pushing  ott'  through  the  surf.    See  C.\TA- 

M.'Ml.^X  ;    LiFF.-BOAT  ;    M.A.SS0(1L.\1I-B0.\T. 

Stirge.  {Nautical.)  The  swell  on  a  windlass- 
barrel  upon  wliich  the  cable  or  messenger  surges  or 
slips  back. 

Surge-re-liev'er.  A  s]iring  interposed  between 
an  object  sulijecti'il  to  suililen  strain  and  a  relatively 
immovable  object  <u-  one  dilticult  to  start.  Such  are 
jilaced  on  some  pulley-blocks,  to  prevent  their  being 
snatched  away  ;  in  iiarness,  between  the  trace  and 
the  wagon  ;  in  cables,  to  take  oH'  suildenness  of  the 
jerk  upon  tlie  bitt,  windlass,  capstan,  or  cable-stop- 
per.    See  patent  27,505,  March  13,  1860.     See  also 


Plate  LXVn 


MEPAM-ION   HEAD  OF  COMMODORE   PEKRY. 

SPEriMEN    OF    SURFACE    PRINTIXG. 


See  pp.  2458,  2459. 
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Sur'gi-cal 


Fig.  G084.         Draft  -  spuixft  ;    Spring  -  coup- 
lino  ;  etc. 

Surge-spring.    See  Surge-ue- 
LiEVEi:;  DiiAFT-brRiXG;  Spring- 

ClUl'LING. 

Ap-pli'an-ces. 
{^unjical.)      Ap- 
paratus — perhaps 
rather  as  distinct 
from     instruments 
—  embracing  band- 
ages, splints,   api)a- 
ratus   lor  weak,   de- 
Ibrnied,    luxated,    or 
fractured  limbs; 
shoulder   and   spinal  braces 
and  supporters  ;  specific  con- 
trivances for  extension    and 
counter-extension ;  fordeflec- 
tionsand  local  muscular  and 
vascular  relaxation.     See  list 

ol    SrRGK'AL  InsTKUME.NTS. 

Sur'gi-cal   In'stru- 

meuts. 

The  word  .wr^^on,  or  chinirgeon, 
is  derived  from  the  Greek  x^<-P  aud 
epyeti',  signifjiug  to  work  with  the 
hand,  and  plainly  indicative  of  the 
manipulations,  topical   treatment, 
and  even  palmistry.     The  healing 
art  of  the  physician  was  early  dis- 
sociated from  that  of  the  operative 
surgeon,  as  appears 
iu  the  oath  of  Hip- 
pocrates,   who    for- 
bade the  practice  of 
Surgical  Appliances.  lithotomy     to      the 

physician.   In  a  con-  . 
dition  of  things  still  more  remote,  the  medicine-man  was  a  priest, 
as  he  is  to-duy  iu  Egypt,  India,  China,  and  Japan,  and  among  i 
savage  and  half-civilized  peoples.  j 

The  surgeons  of  Egypt  are  the  earliest  of  whom  we  have 
record.  The  basso-rilievos  of  Thebes  display  instruments  and 
operations  similar  to  those  of  the  present.  Venesection  and 
circumcision  are  among  the  earliest  mentioned.  The  art  of 
embalming,  as  of  healing,  was  practiced  by  the  priest*,  and  the 
physicians  of  note  were  deified  both  in  Egypt  aud  in  Greece.  As- 
clepiasin  the  former, or  Esculapius,  in  the  latter,  were  demi-gods, 
the  lattf-r  being  reputed  to  be  tlie  son  of  Apollo ,  and  to  have  accom- 
panied Melampus  and  Chiron  as  surgeons  on  a  warlike  expedi- 
tion,about  1242  b.  c-, fifty  years  before  the  fallofTroy.  Machaon 
and  Podaliriua,  two  sons  of  Esculapius,  were  army  surgeons  with 
the  Greeks  in  the  Troad.  Danmcedes,  600  B  c. ,  was  taken 
prisoner  by  the  Persians,  and  became  court  physician  in  Persia, 
reducing  a  dislocation  of  the  ankle  for  Darius,  and  removing  a 
cancer  for  his  queen  Atosa.  Ilerophilus  and  Erisistratus,  of 
Alexandria,  made  that  school  famous  in  the  third  century,  B-  c, 
and  are  reputed  to  have  dissected  the  human  bod}'.  The  tour- 
niquet, catheter,  lithontriptor,  and  ecraseur  were  probably 
used  by  them.  Galen  practiced  in  Itome  in  the  second  cen- 
tury, A.  D 

Fig  6085  shows  a  number  of  surgical  instruments  discovered 
by  the  Russian  physician,  Dr.  .Savenko,  in  1819,  in  the  Via 
Consularis,  Pompeii.  The  instruments  are  in  the  Museum  of 
Portici  They  were  discovered  in  a  house  supposed  to  have 
belonged  to  a  surgeon.     They  are,  — 

n  6,  two  probes  {speciitum)  respectively  six  and  four  and  a 
half  inches  long. 

c,  a  cautery  of  iron,  four  inches  long. 

c/  e,  two  lancets  {scalpellum)  of  copper,  four  and  a  half  and 
three  inches  long 

/,  a  small  copper  amputating-knife,  with  a  wavy  edge.  The 
illustration  (taken  from  Hevtie  JMedicale,  for  1821,  Vol.  III. 
page  427)  showsit  out  of  proportion ;  it  is  twoand  a  half  inches 
long,  one  inch  broad,  and  has  a  thick  back  adapted  to  be  struck 
by  a  mallet, 
g,  a  scalpel,  with  a  probe  point. 
/i,  an  iron  needle. 

I,  an  elevator  for  raising  depressed  portions  of  the  skull.  , 

7,7  ^• /.different  kinds  of  forceps  ;  2  is  a  tenaculum  forceps,  with  , 
a  running  ring. 

7/1,  hair  tweezers.  ! 

n,  esophagus  forceps.  [ 

0  p,  catheters  {male  and  female). 
V,  uvula  forceps. 

r  s,  spKtuias.  ' 

The  library   of  the    Surgeon -General's   office,  Washington,  | 

D.  C. ,  has  been  formed  since  the  close  of  the  war,  and  now  con-  ' 

tains  about  39,000  volumes,  besides  about  20,000  pamphlets.        I 


Fig.  6085. 


!>urgical  Inslruments  found  at  Pompeii. 


It  is  really  the  National  Medical  Library  of  the  United  States, 
is  catalogued  and  managed  like  the  Congressional  Library,  and 
is  intended  for  the  benefit  of  the  entire  profession  of  the  country. 
It  is  a  very  good  practical  working  library, and  is  especially  rich 
in  periodicals. 

From  the  priests  the  profession  of  surgery  seems  to  have 
pas.=ed  to  the  barbers,  the  term  bnTber-sursiton  being  much 
older  than  that  of  surgeon.  The  fourth  Lateran  council,  in 
993,  forbade  the  "  shedding  of  blood  ''  by  the  priests,  and  thus 
continued  in  force  the  old  distinction  between  medicine  anri 
surgery  which  was  enforced  by  Hippocrates,  and  is  yetjialously 
maintained  in  European  countries.  Farther  pnpal  interference 
by  the.seventh  Lateran  council  in  1131.  and  the  Council  of  Tours 
in  1163,  disassociated  the  clergy  from  medicine,  which  then  fell 
to  the  apothecaries,  as  surgery  had  to  the  barbers,  who  were 
also  keepers  of  the  baths.  French  and  English  charters  and 
municipal  regulations  show  that  the  profession  was  gradually 
assuming  systematic  proportions,  court  and  army  surgeons  be- 
coming of  note,  the  chiruT^eon  proper,  who  also  studied  medi- 
cine, gradually  edging  away  from  the  mere  barber-surgeons^ 
who  simply  shampooed,  bled,  blistered,  cupped,  drew  teeth, 
and  bound  up  the  wounds  of  the  victims  of  the  frequent  frays. 
The  chirurgeon  proper  wore  a  robe  and  cap,  when,  in  1572, 
bluff  King  Harry  granted  the  Royal  College  of  Physicians  of 
London  the  power  of  licensing  practitioners  in  the  city  of  Lon- 
don and  within  seven  mile.'*  thereof, — a  right  still  extant. 

Tho  distinction  between  chinirgiens  and  perriif/in'ers  was  fnirly 
drawn  by  enactment  in  France,  ie7)ip.  Louis  XIV.,  and  in  Eng- 
land in  1745,  by  act  of  Parliament,  te77ip.  George  II 

Sur'gi-cal  In'stru-ments  and  Ap-pli'an-ces. 

See  under  the  following;  heads  :  — 


Abaptiston. 
Abdominal  supporter. 


Acanthalus. 
Accipter. 
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Acoumeter. 

Acoustic  instruments. 

Acupuucturator. 

AcUi'. 

Acutenaculum. 

Alphousiu. 

Ambe. 

Amputu,tiDg:-knife. 

Aiiiputating-saw, 

Ana^stlietic  refrigerator . 

Aufe^tlietic-3.    luiStruaitiDts  for 

applying 
Anal  dilator. 
Anal  speculum. 
Anaplastic  instrument. 
Anchylosis-apparatus. 
Ancycloniele. 
Aneurism-needle. 
Aneurism- tourniquet. 
Aortic  compressor. 
Applicator 
Arm,     Artificial 
Arterial  compressor. 
Artery -claw. 
Artery- forceps. 
Arteryotome. 
Articulator. 
Artificial  arm. 
Artiticial  auricle. 
Artificial  ear. 
Artificial  eye. 
Artificial  foot. 
Artificial  gums. 
Artiticial  hand. 
Artiticial  leech. 
Artificial  leg. 
Artificial  limb. 
Artificial  nipple. 
Artificial  no.ie 
Artificial  palate. 
Artificial  pupil. 
Artificial  teeth. 
Artificial  tympanum. 
Astigmatism-apparatus. 
Atomizer. 
Auricle.     Artificial 
Auriscalpum. 
Auriscope 
Auto  laryngoscope. 
Auto-ophthalmo-scope. 
Autopsy-instrumeut. 
Bandage 

Barora  aerometer. 
Bath. 

Bdelometer. 
Bidet. 
Bistoury. 
Blooding-stick. 
Blunt  hook. 
Body-fupporter. 
Bone-chisel. 
Bone-drill. 
Bone-elevator. 
Bone-forceps. 
Bone-scraper. 
Bone-stafil 
Bougie 
Breast-cup. 
Breast  pump. 
Branchotome. 
Bullet-extractor. 
Bullet-forceps. 
Bullet-probe. 
Bullet-scoop. 
Bullet-screw. 
Burial-case. 
Oalculi-forceps. 
Calculi-instruments. 
(Jane  trumpet. 
Cannula. 
Canon . 

Caponizing-tastrument. 
Cardiometer. 
Castrating-clamp. 
Catamenial  bandage. 
Catamenial  supporter. 
Cataract-knife. 
Cataract-needle. 
Catarrhal  syringe. 
Catheter. 
Cathoter-gage. 
Cathefer-syringe. 
Cathetometer. 
Catling. 

Cauterizing  instrument. 
Cautery. 


Cau  ting-iron. 

Cephalotome. 
Cephalotribe. 
Ceratome 
Chain -saw. 
Chain-saw  carrier. 
Chiropodic  instruments. 
Choudrotome. 
Cionotome. 
Circular  saw. 
Cirsotome. 
Claw.    Obstetric 
Clinical  thermometer. 
Cliseometer. 

Club  feet     Apparatus  for 
Coaptator. 
Coffin. 
Compress. 
Compressor. 
Conductor. 
Conges  tor. 
Conversation-tube. 
Coreotome. 
Cornet. 
Corn -knife. 

Corns.  Instrument  for  remov- 
ing 
Corpse-preserver. 
Cos  to  tome. 

Couching-instrument 
Counter-extension  apparatus. 
Cradlft 
Crane-bill. 
Craniotome. 
Cranio  tomy-forceps. 
Creosote  appliances. 
Crotchet. 
Crow's-bill. 
Crutch. 
Cucurbitula. 
Cup. 

Cupping-instruments. 
Cupping-pump. 
Curette. 
Cutiseetor. 
Cystitome. 
Cystotome. 
Decantation. 
Decussorium. 
Dental  forceps. 
Dental  hammer. 
Dental  instruments. 
Denti-scalpium. 
Deodorizer. 
Dermal  instruments. 
Dermopathic  instrument. 
Diacaustic. 
Dilator. 
Director. 

Disinfecting-apparatufl. 
Dislocation-ap  paratus . 
Dissecting-forceps. 
Dissecting-knife. 
Dock -holder. 
Dossil, 
Douche. 
Drop  ping- tube. 
Ear.    Artificial 
Ear-cornet. 
Ear  instruments. 
Ear  of  Dionysius. 
Ear -speculum. 
Ear-spoon. 
Ear-syringe. 
Ear- trumpet. 
Frfiraseur. 
Ectropium. 

Electro-magnetic  machine. 
Electro-medical  apparatus. 
Electro-puncturing. 
Elevator.    Bone 
Endoscope. 
Endosmouieter. 
Enema-syringe. 
Euterotome. 
Entropium. 
Entropium-forcep.'i. 
Esophagus-forceps. 
Esthesiometer. 
Eustachian-tube  instrument. 
Exercising-machine, 
Exsecting-saw. 
Exsectinn -apparatus. 
Extension. 
Extractf)r 
Eye.     Artificial 


Eye-cup. 

Eye-extirpator. 

Eye -forceps. 

Eye-instruments. 

Eyelid-dilator. 

Eye- pro  tec  tor. 

Eye-speculum. 

Eye-syriDg& 

Fibula. 

Firing  iron. 

Fissure- needle. 

Fleam. 

Fermentation -apparatus. 

Foot.     Artificial 

Forceps. 

Fourchette. 

Fracture -apparatus. 

Fracture-supporter. 

(ialvauic  moxa. 

Garrot. 

Goggle. 

Gonorrhea-syringe. 

Gorget. 

Gums.    Artificial 

Hamulus. 

Hand.     Artificial 

Hearing- trumpet. 

Hcmadynamometer. 

Hemorrhage-instrument. 

Heuiorrhoidal  syringe. 

Hernia-instruments. 

Hernia-supporter. 

Hey's  saw. 

Hypodermic  syringe. 

Hysterometer. 

Hysterotome. 

Inhaler. 

Injection -syringe. 

Insufflator. 

Invaginatorium. 

Iriaskistrum, 

I  ridec  tomy-i  ns  trument. 

Iridioscope. 

I  rri  tation  -  i  us  tr  umen  t. 

J  aw- lever. 

Keratome. 

Key.  Dental 

Kioto  me. 

Knife, 

Labidometer. 

Lachrymal- duct  dilator. 

Lactose  ope. 

Lancet. 

Langate. 

Laparotome. 

Laryngeal  ecraseur. 

Laryngosi-ope. 

Leech.     Artificial 

Leg     Artificial 

Levator. 

Lever.    Obstetric 

Ligating- forceps. 

Ligature-carrier. 

Ligatnre-tyer. 

Limbs.    Artificial 

Lint. 

Lithoclast. 

Litholabe. 

Lit  holy  te 

Lithontriptor. 

Lithotome. 

Lithotomy  cach^. 

Lithotomy-forceps. 

Lithotomy-gorget. 

Lithotomy -searcher. 

Lithotomy -sound. 

Lithotritor. 

Locking- forceps. 

Mallet.     Dental 

Manikin. 

Manumeter. 

Masticator. 

-Meatu  scope. 

Meatus  knife. 

MedicJitor. 

Medicinal  cup. 

Menstrual  supporter. 

Metacarpal  saw. 

Metrenchytes. 

Metrometer. 

Metroscope. 

Metrotome. 

Microcaustic. 

Milking-shield. 

Mortar. 

Mouth-speculum. 


Moxa. 

Nasal  irrigator. 

Nasal  speculum. 

Needle, 

Needle- forceps, 

Needle-holder  and  tools. 

Needle.     Surgical 

Nerve-needle. 

Neurotome. 

Nipple.     Artificial 

Nipple-shield 

Nose.     Artificial 

Nursery-bottle. 

Obdurator. 

Obstetrical  forceps. 

Obstetric  instruments. 

Odontagra. 

Ointment-syringe. 

Operating-table. 

Opsiometer. 

Ophthalmometer. 

0  p  h  tha  I  m  osco  pe . 

Ophthalmostate. 

Opsiometer. 

Organic  vibrator. 

Orthopoedic  apparatus. 

Osmometer. 

Otophone. 

Otoscope. 

Pad  for  trusses. 

Pedometer. 

Palate.     Artificial 

Parallel-knife. 

Paring-knife. 

Paring-scissors. 

Patella-apparatus. 

Pelvimeter. 

Penis-syringe. 

Percussor. 

Perforator.     Obs  te  t  ric 

Periodoscope. 

Periosteum-elevator. 

Phacocys  tec  tome. 

Pharyngotome. 

Pile-supporter. 

Pill-machine. 

Pill-tile. 

Placenta-forceps. 

Placenta-book. 

Plaster-machine. 

Plaster-spatula. 

Plate  for  artificial  teeth. 

Pleximeter. 

Pneumatometer. 

Polypus-forceps. 

Porte-aiguille. 

Porte-caustic. 

Porte-cordon. 

Porte-meche. 

Post-mortem  case. 

Probang. 

Probe. 

Probe-syringe. 

Prolapsus-instrument. 

Pterygium. 

Pulmometer, 

Pulsometer. 

Pupil.     Artificial 

Racbitome. 

RiLspatory. 

Remora. 

Respirator. 

Retractor. 

Retro  version-instrument 

Rhinoplastic  knife. 

Rhinoplastic  pin. 

Rhinoscope. 

Rostrum. 

Roweling-needle. 

Roweling-scissors. 

Rvipturing-forceps. 

Saliva-pump. 

Scalpel. 

Scalper. 

Scalprum. 

Scarificator. 

Scissors. 

Scissors.    Canalicula 

Scissors.     Conjunctiva 

Scissors .     Dissecting 

Scissors.     Harelip 

Scissors.     Iridectomy 

Sci)»sors.      Pterygium 

Scissors.     Roweling 

Scissors.     Strabismus 

Scoliosis- brace. 


SrKGICAL  XEEDLE. 


24(31 


SURVEYOR'S-CROSS. 


Searcher. 

Searinz-iron. 

Segment-saw. 

Serre-fin. 

Serre-noeud. 

Seton. 

Se  ton-needle. 

Shoulder-brace. 

Solen. 

Soai&er. 

Soand. 

Spatula. 

Specnlom. 

S  |>ec  ul  om-forceps . 

Spermatorrhoea.  Apparatus  for 

P  permaiorrhcea-syringe. 

SphvgmoCTaph. 

S  pb  Tgmometer. 

S  phygmoeco  pe. 

Spinal-distortion  app&ratos. 

Spinal  supporter. 

Spirometer. 

Splint. 

Sponge-tent 

SpooD.    Medicinal 

Spring  for  artificial  teeth. 

Staff. 

Staph vloraphic  instruments. 

S  team-aicomzer . 

Stethometer. 

Stethoscope. 

Stilette. 

S  lomach-pnm  p. 

Stouiatoscope 

S  tnbismas- forceps. 

St  rabismus-sc  iss^rs - 

Stricture-cutter. 

S  trie  t  ure-dilator. 

Stylet. 

Subcutaneous  saw. 

Supporter. 

Surgical  needle. 

Suspension-bandage. 

Suture-conductor. 

Suture-instrument. 

Synoeteotome. 

Syringe. 

Syringe-case. 

Smngotomc- 

l^ble.    Operating 

Talipes-apparatus. 


Tampon. 

Tape-worm  apparatus. 

Tenaculum. 

Tenotome. 

Tent. 

Testes-supporter. 

Tonsilotome. 

Tooth.     Artificial 

Tooth.     Saw 

Torcular. 

Tourniquet. 

Trachea-forcepa. 

Tracheotome. 

Trac  heotomy-tube. 

Tractor-     Obstetric 

Trans  fusion -syringe- 

Trepan-saw. 

Trephine. 

Trilable. 

Trocar. 

Truss. 

TumkeT. 

Tympanometer 

Tympanum.     Artificial 

Universal  syringe. 

t'ranicoplastic  instruments. 

Urethra-cutter. 

Urethra  syringe. 

Urethratome. 

Urinometer. 

Utereotome 

Uterine  dilator. 

Uterine  douche. 

Uterine  elevator. 

Uterine  redresser. 

Uterine  scarificator. 

Uterine  speculum. 

Uterine-support  director. 

Uterine  supporter. 

Uvula-forceps. 

Vaccinator. 

Vacunra-apparatus. 

Tji^nal  speculum. 

Vaginal  supporter. 

Va^nnal  syringe. 

Vaporarium- 

Vapor-inhaler 

Varicose  stockings. 

Veens. 

Ventouse. 

Xvster. 
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Ta  ii  pes-i  ns  trumeo  ts . 
Sur'gi-cal  Knife.  See vmderthefoUowino: heads:— 

Amputating-kmie.  Lancet- 
Arteryotome.  Meatus-knife. 
Bistoury.  Metrotome. 
Cataract-knife-  Parallel  knife- 
Catling.  Pbaryngotome. 
Costoiome.  Scai  pel . 
Dissecting- knife.  Tenotome. 
Double  knife.  Tonsilotome. 
Hysterotome.  Urethraiome. 
Keratoma  Utereotome. 

Snr'gi-cal  Nee'dle.     One  usetl  for  sewing  up 
woundb  and  cuts.     They  are  of  various  shajws  and 
sizes. 

A  surreal  needle,  of  the  osnal  bent  form, 
was  disinterred  at  Pompeii  in  1S19,  in  com- 
pany wich  a  variety  of  surgical  instruments  : 
lancets,  catheters,  probes,  forceps  (Fig.  6IJ&5). 

Sar'mark.  {Shiphnildinfj.)  a.  A 
mark  <ira\vn  on  the  timbei*s  at  the 
iiiterse»nion  of  the  moKiiiig-edge  with 
the  rihlxind-line;  the  stations  of  the 
ribbands  and  harpings  being  marked 
on  the  timbers. 

h.  A  cleat  temporarily  placed  on 
the  outside  of  a  rib,  to  give  a  hold  to 
the  ribband  by  which,   through  the 
Sitrgical  Needles,  shores,    it  is   supported  on  the  slip- 
way. 
Sur-vey'.    a.  An  examination  of  a  tract  as  to 
extent,  contour,  divisions,  etc. 

b.  A  plan  showing  the  saiil  features,  or  fiome  of  them. 
A  trigoncmetrieal  survey  i^  one  made  by  triangulations,  as 
the  coast  survey  of  the  United  States,  the  ordnance  survey  of 
England. 

In  a  geodftieal  stirvey,  the  curvature  of  the  earth  is  taken 
into  account. 


Ma^tinie  or  nautical  surveying  concerns  the  coast,  and  gives 
bearing  of  prominent  objects,  positions  of  shoals,  depths  of  wa- 
ter, etc. 

Ptane  surveying  does  not  take  the  curvature  of  the  earth  into 
account,  as  does  gfodetie. 

Toposraphical  survey  deals  with  the  poeitious  of  planes  on 
the  surfece  of  the  earth. 

Sur-vey'mg-in'stra-ineiits.    See,  — 

Astrolabe.  Odometer. 

Circumferentor.  Optical  square. 

C<Hnpass-prismatic.  Plane-table 

Geometric  square.  Sector. 

Demi-circle.  Sextant. 

Jacob-staff  Station -pointer. 

Level  S  urvey  i  ng-cross. 

Leveling-staffi  Surveyor's  chain. 

Object-staff  Theodolite. 

Sur-vey 'or's-chain.  This  chain,  called  Giniiers, 
after  the  name  of  the  person  who  adapted  it,  is  4 
rods  or  66  feet  long,  made  of  Nos.  6  to  9  wire,  and 
has  100  links.  10  of  these  s^juare  chains  are  etpial 
to  an  acre.  66x66x10  =  43,560  feet  =  lacre;  or, 
counting  by  links,  100x100x10  =  100,000  S4|uare 
links  =  1  acre. 

The   chain    is   di>-ided  Fig.60S7. 

every  10  links  by  notched 
brass  marks,  so  that  the  i 
fractions  may  be  readily 
distinguished. 

Chains  100  feet  lon^ 
divided  into  1-foot  links, 
are  also  used  by  civil  en-  Surveifor's- Chain. 

gineers. 

Other  apparatus  is  used  where  extreme  accuracy 
is  re<]uired. 

The  decempeda,  or  10-foot  pole,  was  the  standard 
land-measure  of  Rome. 

The  ba-*ie  line  for  the  trigonometrical  survey  of  Great  Britain 
was  laid  down  by  General  Roy  on  Hounslow  Heath,  and  is  5.2 
miles  long,  nearly.  It  was  measured  at  first  with  pine  rods; 
but  as  these  were  found  to  be  affected  by  the  hvCTometrical 
changes  of  the  atmosphere,  it  was  again  measured  with  gla.ss 
tube«  20  feet  in  length,  furnished  with  a  peculiar  apparatus  for 
making  the  contacts.  In  the  subsequent  measurement  of  the 
same  line  for  the  Ordnance  Survey,  two  steel  chains  of  1<X*  feet 
in  length,  and  made  by  Ramsden,  were  employed.  One  of  these 
was  kept  as  a  measuring-chain  ;  the  other  was  kept  for  the  pur- 
pose of  comparing  the  measuring-chain  with  it  b«"fore  and  after 
the  operation.  In  the  act  of  measuring,  the  chain  was  laid  in 
a  trough  supported  on  trestles,  and  was  stretched  with  a  weight 
of  .56  pounds^  The  same  apparatus  was  employed  in  measuring 
five  other  bases  in  different  parts  of  the  country,  for  the  pur- 
pose of  verifying  the  accuracy  of  the  work. 

For  the  measurement  of  the  Lough  Foyle  ba.«e  in  the  survey 
of  Ireland,  nearly  S  miles  in  length,  Colonel  Colby  employed  a 
compensating  apparatus  formed  of  bars  of  different  metals,  so 
arranged  that  the  distance  between  the  two  points  viewed  by 
compensation  microscopes  remains  constant  under  all  changes 
of  temperature-  For  account  of  measurements  of  degrees  of 
latitude,  see  Oik)MEter 

"The  method  of  iriangulation  in  a  great  survey,  by  means  of 
quadrilaterals,  is  purely  .\merican  in  its  origin,  having  been 
first  introduced  by  the  late  Professor  Bache."  — Prof.  Peirce, 

Sur-vey 'or's-com 'pass.  The  m easu ring-con j- 
pass  \v;is  invented  by  Jost  Bing  of  Hesse,  in  1602. 
See  CiKcrMFERENT'iR  ;  Tueodolite. 

Sur-vey'or's-cross,  An  instrument  employed 
for  establishing  peri>endicular  lines  in  surveying.  It 
has  four  sights  fixed  at  right  angles  upon  a  brass 
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cross,  which  can  be  screwed  to  a  tripod  or  single 
statf.  Tlie  instrument  is  adjusted  so  that  one  pair 
of  sights  coincitle  with  a  given  or  base  line,  when  a 
line  perpendicular  to  tiie  former  can  be  easily  ob- 
served, traced,  or  set  out  by  viewing  through  the 
othi-r  pnir  of  sights  («,  Fig.  6088). 

A  cylintlrical  or  octagonnl  box  of  brass,  called  the  optical 
Sf/unrf,  b  (i,  is  used  for  the  same  purpose  as  the  instrument 
witb  four  sights  on  the  braj*s  cross.  The  box  has  four  vertical 
fitits  answering  to  the  four  sights  just  mentioned,  and  inside 
the  box  are  tlie  two  principal  ghisses  of  the  sextant,  the  index 
and  horizon  glasses,  placed  at  an  angle  of  45°  (r,  Fig  H0S8),  so 
that,  when  viewing  an  object  by  direct  vision,  any  other  form- 
ing a  right  angle  with  it  at  the  place  of  tlie  observer  will  be 
seen  by  reflection  to  coincide  with  the  object  viewed.  Placing 
the  instrument  in  such  a  position  as  to  look  along  any  given 
line,  the  surveyor  is  enabled  to  direct  the  planting  of  a  station- 
staff  at  right  angles  thereto.  Some  of  thi-sc  instruments  are 
made  small  enough  to  be  carried  in  the  pocket. 

Sus-pend'er.  A  strap  or  ])air  of  crossed  stra]is 
over  the  shoulders  to  hold  up  the  trousers.  They 
usiuiUy  have  bifurcated  ends  in  front  and  single  ends 
behinii,  fastening  to  four  buttons  in  front  and  two 
behind. 

The  example  uses  but  two  buttons,  and  those  on  the  sides. 
The  suspcmicrs  are  so  formed  that  the  strain  shall  act  on  a 
common  center,  and  also  serve  as  a  brace  to  the  shoulders. 


formed  of  bamboos  laid  trnnsvereely.  They  are  subject  to  dan- 
gerous lateral  swaying,  and  Humboldt  advises  to  cross  them  on 
a  run,  keeping  the  body  well  tbrward,  and  in  single  file.  He 
says  tluit  a  guide  and  traveler  walking  at  different  rates,  espe- 
cially if  the  latter  stop  and  grasp  the  balustrade- ropes,  will  throw 
the  bridge  into  convulsions. 

The  road  between  Quito  and  Lima  crosses  a  deep  ravine  by  a 
rope  bridge,  which  affords  passage  for  loaded  mules. 

These  bridges  are  said  to  last  from  20  to  25  years,  and  break 
before  they  are  renewed  in  that  rather  supine  country. 

A  bridge  was  erected  about  40  years  since  at  Aligpore.in  Ilin- 
dosUin,  130  feet  in  length  and  5  in  width,  the  cables  being  of 
cane,  with  iron  fastenings.  The  canes  are  obtained  on  the  north- 
east frontier, 'and  are  from  100  to  225  feet  in  length,  and  from  1 
to  nearly  2  inches  in  diameter.  They  are  coiled  like  ropes  for 
transportation,  and  18  canes  are  lashed  together  to  support  tho 
track  of  transverse  bamboos  which  are  laj^lied  to  the  canes. 
Guys  to  the  banks,  above  and  below,  steady  the  bridge  against 
lateral  deflection. 

The  accompanying  cut  shows  the  structure  of  a  bridge  240 
feet  long,  and  40  feet  above  the  waters  of  the  Ruuject,  near 
Dorjiling,  in  the  Ilimalaya.     Two  parallel  canes  are  suspended 

Fig.  6091. 
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Sus-pend'ing-clutch.  A  grapple  to  be  fixed  to 
htMUi  in  a  barn  or  warehouse,  ibr  the  purpose  of 
suspending  hoisting-tackle. 

Sus-p  en's  ion-bridge.  A 
bridge  sustained  by  ite.vible  siip- 
ports  seeure'l  at  each  e.Ktreniity. 

Suspension  -  bridges  have  been  used 
from  a  period  of  great  antiquity  in  China, 
Thibet,  and  South  America.  Turner,  in 
his  "Voyage  to  Thibet,"  givesan  account 
of  one  at  Tchin-chien,  near  the  fort  of 
Ohuka,  about  140  feet  long,  and  which 
afforded  passage  for  equestrians.  It  was 
supported  by  five  chains,  covered  with 
pieres  of  bamboo.  These  bridges  have 
atso  been  mentioned  by  old  travelers  ia 
China. 

A  bridge  over  a  river  in  the  province  of 
Yunnan.  China,  is  said  to  have  been  first 
built  2,000  years  ago  A  much  larger 
one,  spanning  the  river  Pei.  wa.s  built 
during  the  Ming  dynasty.  It  consists  of 
a  number  of  chains  stretcheil  across  the 
river  and  secured  to  the  rock  on  each 
side:  these  are  stayed  and  strengthened 
Suspending-  Clutch,  by  other  chains  attached  at  various  parts 
of  the  span  and  fistened  to  points  above 
and  below,  to  prevent  swaying.  A  plank-floor  is  laid  on  the 
chains,  ami  is  repaired  at  intervals  of  three  to  five  years  by  the 
Imperial  government.  Its  span  is  said  to  be  several  hundred 
feet.  One  of  this  kind,  mentioned  bv  Kirchen,  is  330  feet  long, 
and  is  said  to  have  been  built  a.  d.  65. 

Bamboo-bridges  exist  in  Japan.  One  over  the  Fujikaira 
River  is  stated  to  be  about  100  feet  above  the  river;  its  span 
being  GO  and  width  4  feet. 

Humboldt  refers  to  the  bridges  of  ropes  used  by  tlie  native 
Americans,  and  called  ritnppacfia,  from  ciinppn,  ropes;  and 
rhnrn,  a  bridge.  The  ropes  of  one,  referred  to  by  this  distin- 
gtiished  German,  were  3  or  4  inches  in  diameter,  and  made  from 
tlie  fibrous  roots  of  the  American  agave.  They  are  anchored  by 
fastening  on  the  shore  to  the  trunks  of  trees,  and  the  track  is 


Cane-Bridge ^  Nepnt,  India. 

between  a  fig-tree  on  one  side  of  the  stream  and  strong  posts  on 
the  other  side.  From  these  canes  are  suspended  loops  in  which 
are  the  canes  forming  the  floor,  and  the  profu-r  relations  of  the 
parts  is  maintained  by  cross-ties,  which  stretch  apart  the  sus- 
pension-eanes,  which  are  formed  by  a  species  of  rattan,  20  or  30 
yards  long,  and  knotted  together,  the  other  pieces  being  fastened 
together  by  strips  of  the  same  plant. 

Several  suspension-bridges,  formed  of  iron  chains  supporting 
loops  on  which  planking  is  laid,  are  mentioned  by  Hooker  in 
his '' Himalaya  Journals."  One  crossed  the  Mywa,  a  western 
affluent  of  the  Tambur  in  Nepal :  another  the  Newa,  in  which 
the  chains  were  clamped  to  the  rocks  on  either  shore,  and  the 
suspended  loops  occurred  at  intervals  of  8  or  10  feet. 

Suspension-bridges  in  Europe  are  mentioned  by  Scamozzis  in 
his  "  Del  Idea  Arcbi,"  1(315 

The  principles  of  their  construction  were  laid  down  by  Ber- 
nouilli(boroat  Bale,  Switzerland,  1654  ;  died  in  same  city,  1705). 

The  first  chain-bridge  in  England  appears  to  have  been  laid 
across  the  river  Tees  about  the  year  1741  :  its  length  was  70  feet, 
and  breadth  rather  more  than  two:  it  was  a  mere  foot-bridge, 
and  seems  to  have  been  a  very  rude  affair.  Finlay  constructed  a 
chain-bridge  in  this  country  in  179ti,  over  Jacob's  Creek,  be- 
tween Uniontown  and  Greensburg,  Pa.,  taking  out  a  patent  in 
IROl;  in  1811  eight  bridges  had  been  built  on  bis  plan,  which 
does  not  seem,  however,  to  have  recommended  itself  to  tliepub- 
lie  generally,  as  we  hear  no  mere  of  it  after  that  date.  In  1819 
a  bridge,  supported  by  cables,  was  constructed  across  the  Tweed 
at  Berwick.  Eng.,  by  Sir  Samuel  Brown  ;  it  had  449  feet  span. 
Telford's  bridge,  over  the  Menai  strait,  was  finished  in  1826.  It 
was  suspended  by  rods  of  iron,  5  in  a  set,  4  of  these  constituting 
a  link  of  the  chain  ;  these  were  connected  by  bolts  and  chain- 
plates.  The  entire  length  of  the  chain  was  1,710  feet,  weight 
3.870,784  pounds.  (See  plate  at  Tudular  Bripge.)  The  distance 
between  the  centers  of  the  pyramids  at  each  end  was  579  feet  10[ 
inches;  the  deflection  of  the  chains  in  the  middle  43  feet ;  and  thef 
bight  of  the  roadway  above  high-water  mark  102  feet.  It  was 
calculated  to  bear  a  burden  of  732  tons,  in  addition  to  its  own 
weight,  without  injury.  The  bridge  at  Fribourg  in  Switzerland 
was  opened  for  travel,  August  23,1834  ;  its  span  from  pier  to  pier 
is  880  feet,  and  bight  above  the  water  167  feet.  It  is  supported 
by  four  iron  wire  cable*,  each  consisting  of  1,050  wires,  and 
cost  about  S  125,000  15  pieces  of  artillery,  drawn  by  50  horses, 
and  accompanied  by  3*10  people,  were  crowded  together  as 
elo,sely  as  possible,  first  at  the  center,  and  then  at  each  ex- 
tremity, causing  a  depression  of  39^  inches,  but  no  sensible 
oscillation  was  experienced. 

The  Roeblipg  Niagara  suspension  rail  way -bridge  has  a  span 
of  821  feet ;  it  is  suspended  by  wire  cables,  and  stiffened  by 
timber  trussing,  containing  between  the  abutments  GOO  tons  of 
wood  and  400  tons  of  iron.  The  passage  of  an  ordinary  train, 
estimated  to  weigh  80  tons,  caused  a  deflection  of  .41  foot,  of 
which  Mr.  Barlow  computed  .182  foot  was  due  to  the  elongation 
of  the  cables  (a,  Fig,  fi093). 

This  bridge  has  two  Moors,  one  19  feet  above  the  other,  leav- 
ing a  clear  space  of  15  feet  between  them.  The  lower  one  is 
used  for  ordinary  purposes,  while  the  upper  one  is  laid  with  a 
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yia^nm  Suspension-Bridge y^from  the  TopofUu  Bj.nk  on  Uu  Canadian  Side. 


railwuT-trafk  and  proT'nIM  with  footpiths:  the  flonrin.2  of  thi« 
H  245  ft*t  aliOTe  ihf  siirfr»re  of  the  water.  Two  cable?:  support 
etrh  rcwd^vav.  niNkin;:  four  ia  :»n.  which  are  njutually  con- 
Dected.  so  that  the  strain  of  a  load  is  distribute!!  anions  the 
irhole.  These  are  lOJ  inches  in  JL-imeter.  composed  of  7  strands 
of  520  wires  each,  everv  wire  beins  calculated  to  bear  a  strain  of 
1.&+S  lbs.,  or  12.<»ri0  tons  in  all 

The  upper  rabies  are  brou<:ht,  by  means  of  braces,  to  within 
a  distance  of  13  feet  from  each  other  at  their  centers,  and  the 
puspendcrs  inclined  inwanl,  so  as  to  pive  a  broader  ba,«e  to  the 
structure  and  assi<!t  in  assuring  its  stability 

Insi«ul  of  a  pif-r  at  each  end.  a  s«'p:ir;iie  tower  is  proridetl  for 
each  pair  of  cables,  thus  greatly  reducing  the  amount  and  cost 
of  the  masonry. 

The  upi«er  and  loTer  floors  are  connected  by  woo-len  po^ts 
aminge<l  in  pairs  and  haTing  between  them  sufficient  room  for 
the  passapi  of  diasonal  tnis>-rods  of  wrought-iron  1  inch  in  di- 
ameter, passing  from  the  top  of  one  p:iir  of  posts  to  the  lK>ttom 
of  the  fourth  («air  from  if.  and  distributing  the  pressure,  the 
postj!  being  5  feel  apart,  over  a  space  of  2»V  feet  on  each  side, 
these  have  screw  threads  and  nuts  on  their  ends,  so  as  to  be 
rapable  of  Wing  screwed  up  in  case  of  shrinkage  of  the  timber 
There  are  also  a  number  of  diagonal  wire  stays  extending  from 
the  top  of  e.'ich  tower,  and  intended  to  prevent  vertical  oscilla- 
tion. Smaller 'itays  attached  to  the  underside  of  the  bridge 
are  anchored  to  the  rocks  below. 

The  new  bridge,  near  to  the  Niagara  Falls,  is  desig^e<l  for 
carriages  and  ftxit-po-ssengers  On  the  t'niteil  States  side,  the 
lowers  are  within  a  few  hundred  feel  of  the  fells  In  length  it 
exceeds  the  lower  bridge  4-50  feet,  being  1,250  feet  in  the  spin 
The  towers  are  li"i5  feet  high,  and  are  built  in  pairs  1-31  feet 
apart.  Unlike  the  heavy  stone  columns  of  the  lower  bridge, 
they  are  light  wooden  trestles.  28  feet  square  at  the  ba«e  and 
tapering  to  the  top.    They  are  roofed  and  weathertH>nrded 

The  bridge  is  sustained  by  two  cables,  which  were  swung  in 
the  winter  of  lS67-t>S,  when  the  ice  filled  the  river  below  the 
£ilU-  The  lower  bridge  is  sn^tainel  by  four  cables,  the  upper 
one  bv  two.  c-ich  of  which  is  compo^^fd  of  seven  strands  of 
twisted  steel  wire,  each  strand  measuring  2|  inches  in  diameter, 
which  together  form  a  cable  about  9  inches  thick. 

The  dimensions  of  the-  bridge  are :  The  sj>an  from  rock  to 
rock  t«  1,1^^  feet  The  span  between  the  centers  of  the  towers 
isl,26Sfeet-  The  length  of  the  suspended  platform  is  1.240 
feet.  Ilightabove  the  surface  of  the  river.  190  feet.  The  length 
of  the  central  portion  of  the  platform  resting  on  cables  is  635 
feet-  The  deflection  of  cables  nt  center  caus»*  a  rise  and  fall  of 
the  bridge  from  changes  in  temperature  of  3  feet  The  length 
of  the  cables  Ixjtween  the  points  of  suspension  is  1,286  feel; 
length  of  the  cables  l>etween  anchoriges  is  ^,^^  feet.  Length 
of  cables  and  anchors.  l.KSS  feet.  Ili^rht  of  towers  above  riM"k 
on  Canada  side  li6  feet,  and  on  .American  side  100  fecL  liase 
of  towerp,  2S  feet  s^^iuare.  and  top  4  f»*t  square. 

The  width  of  the  roadway  between  the  paro|>ets  is  10  feet. 
The  bridge  is  supported  by  iwo  cables,  composed  of  two  wire 
ropes  each,  which  contain  respectively  1.33  No  9  wires,  of  9 
pounds  to  the  linear  foot  ;  the  diameter  of  the  cable  is  7  inches  j 
The  total  weight  of  the  suspended  iM>rtion  of  the  cables  is  82 
tons  nit.     The  aggregate  breaking  strain  of  the  cable  is  1,680 


tons  net,  and  that  of  the  stays 
1.^0  tons  net,  making  the  total 
supporting  strength  of  the  cables 
;iud  stays  3.<0)  tons.  The  num- 
l*er  of  susiieudi-rs  is  4S0,  with  an 
;iggregate  strength  of  4,RK>  tons. 
Thewfight  of  the  &usi>euded  road- 
way, including  weight  of  cables 
and  stays,  is  2o0  ions  The  ordi- 
nary working  load  is  50  tons,  and 
the  maximum  load  is  K>0  tons ; 
permanent  and  transitory  load, 
>50  tons  (r/.  Fig.  m>Z). 

The  first  bridge  over  the  Ohio 
was  the  euspension  -  bridge  at 
Wheeling,  erected  by  EUet,  in 
1S4S:  this  was  blown  down  in 
^;ff,  1S54  ;  it  had  a  span  of  l.OlO  feet- 
;^^S  The  present  Wheeling  bridge  is 
21  feet  ^  inches  lower  ai  the  Bridge- 
port, 0,,  end  than  at  the  Wheel- 
ing, West  Va.,  end. 

The  Nashville,  Tenn.,  bridge  has 
a  similar  inequality. 

The  suspension-briilge  over  the 
Cumberland,  at  Nashville,  has  a 
span  of  65'J  feet  ;  the  roadway 
being  22  feet  8  inches  wide,  con- 
sisting of  a  carriage-way,  with  a 
foot-path  on  each  side.  It  is  sup- 
jorted  upon  two  cables,  each  8 
iuches  in  diameter. 

The  Cincinnati  suspension -bridge 
was  built  by  John  A.  Koebling  of 
Trenton,  N.  J.,  who  has  con- 
structed so  many  others  on  the 
suspension  principle.  The  piers 
are  of  stone,  2l«J  feet  high,  and 
86  by  52  feet  at  the  base,  containing  32,('<X'  perches  of  ma- 
s«tnr>'.  Roadways  of  massive  stone-work,  arched  part  of  the 
way.  form  the  approaches  to  the  bridge  at  each  tei'uii nation, 
and  constitute  the  shore  supports  for  the  cables,  which  are 
anchored  far  below  the  ground  i.urface  and  the  ends  of  these 
abuTnieuts  Kach  of  these  contains  13.i<(>0  perches  of  stone, 
which,  added  to  the  64.t.>00  perches  contained  in  the  two  towers, 
gives  a  total  of  90,0f">  perches  of  stone-work  in  the  bridge. 
The  distance  from  abutment  to  pier  is  281  feet ;  that  of  the 
main  sjiau  across  the  channel-way  of  the  river  is  1.057  feet,  the 
total  length  of  the  rondwav  being  2.252  feet,  with  a  width  of 
3^  and  hight  above  low  water  of  100  ft-et  (r.  Fig  6093) 

The  bridge  is  suspended  from  two  cables,  each  composed  of 
s«'ven  strands,  each  strand  containing  74U  wires,  |  inch  in  ttiirk- 
De.*s,  each  wire  of  which  is  computed  to  have  a  tensile  strength 
of  1.7CK)  lbs.,  the  whole  forming  a  cable  of  12i  inches  diameter. 
Iuil>edded  nearly  fifty  feet  Ix-low  the  surface,  under  each  side 
of  both  abutments,  are  the  large,  square  cast-iron  plates  to 
which  are  f.i.<:teued  the  anchor-bars  coiineriing  these  plates 
with  the  shoes  at  tJie  ends  of  the  rabies.  These  anchor-bars 
are  10  feet  long,9inch«:'S  wide,  and  I J  inches  thick,  laid  in  rows 
of  .«^ixteen.  side  by  side,  in  eight  or  nine  lengths,  and  connected 
to  each  other,  and  to  the  shoes  and  ancbor-piates  by  sockece 
and  cross-bars 

The  total  cost  of  the  bridge  is  estimated  at  $1,750,000. 
The  cables  pass  through   grooves  in  saddles,  supported  by 
iron  plates  imbedde^l  in  the  to|»s  of  the  piers,  and  having  rollers 
l^eneaih  them  so  as  to  allow  a  slight  motion  to  the  plates. 

The  bridge-way  is  suspended  from  the  cables  by  suspenders, 
placed  at  di'^tances  of  five  feet  on  each  side,  the  center  ones 
i»eing  H-inch  iron  rods,  and  those  toward  the  ends  l^-inch 
wire  ropes,  attached  to  iron  strap»s  passing  around  the  cable 
The  roadway  is  of  wood,  having  a  carriage-way  in  the  center 
and  foot-paths  at  each  side. 

The  bridge  over  the  East  River,  now  in  progress,  connecting 
the  cities  of  New  York  and  Urooklyn,  is  to  have  a  total  length 
of  about  5,862  feet  from  the  foot  of  Chatham  Street  in  New 
York  to  the  comer  of  Main  and  Fulton  Streets  in  Rrooklyn. 
The  foundations  for  the  piers  on  each  side  are  obtained  by 
sinking  cais.*^ns  in  the  river,  near  the  shore,  and  excavating 
until  the  solid  rock  is  rvachfd.  (See  Caisson.)  The  lowers 
will  be2S0  feet  high  :  the  clear  span  between  rhem  1,60-0  feet. 
The  cables  are,  however,  to  be  carried  back  1.337  feet  on  the 
New  York  side,  and  S37  feet  on  the  Brooklyn  side,  and  anchored 
in  solid  walls  :  their  total  length  will  thus  I*  3,794  feet  They 
are  four  in  number,  each  composed  of  parallel  steel  wires,  form- 
ing a  bundle  nearly  one  foot  in  diameter,  and.  besides  being 
anchored  at  the  ends,  are  supported  by  stays  from  the  tops  of 
the  piers.  The  bases  of  the  piers  at  the  water  line  will  be  1^ 
f»^t  long  and  56  feet  wide  :  their  dimensions  at  top  120  x  40  feet. 
Two  arehes  in  each.  .32  feet  wide,  afford  entrance  to  the  bridge  ; 
these  are  designe«1  to  be  120  feet  in  hight.  The  piers  will  be 
of  granite,  and  hollow,  each  containing  over  900,000  cubic  feet 
of  stone,  and  weighing  over  70,000  tons  (c.  Fig.  C093.  See 
also  FR0vr:sPiECE  to  Vol.  I.).  * 

The  anchorages  will  be  masses  of  stone  129  x  119  feet  at 
bottom,  and  117  x  104  at  top,  and  carried  up  to  a  hight  of  89 
feet  above  the  river.     The  cables  will  enter  the  ma&onrv  at  an 
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elevatioD  of  82  feet,  and,  after  passing  25  feet  into  the  wall,  will 
Fig.  G093. 


be  connertccl  with  the  chains.  These  consist  of  cast-steel  bars, 
13  feet  long,  10  inches  wiJe,  and  1^^  inches  thick,  arranged  in  ten 
sections,  each  containing  19  bars,  forming  four  curved  lines, 
extending  from  the  cables  to  the  anchor-plates,  and  connected 
by  cast-steel  pins  six  inches  thicic. 

The  four  anchor-plates  are  located  at  the  base  of  the  ma- 
sonry;  they  are  cast-iron  plates,  with  radial  arms,  and  weigh 
about  25  tons  each  The  anchor-walls  have  each  two  interior 
spaces  80  X  20  feet,  divided  into  six  stories,  serving  for  ware- 
houses above  and  an  underground-railway  passage  on  the  lower 
story. 

The  roatlway  of  the  bridge  will  be  130  feet  above  high  water, 
and  80  feet  in  width.  It  is  proposed  to  have  upon  it  two  lines 
of  track  for  passenger-cars,  to  be  drawn  back  and  forth  at  a 
high  rate  of  speed,  by  a  stationary  engine  on  the  Brooklyn 
side.  The  weight  of  the  bridge  is  calculated  at  3,483  tons  ,  the 
maximum  weight  which  could  possibly  be  put  upon  it  at  1,2V0 
tons,  and  the  average  about  400  tons;  the  strain  required  to 
break  the  four  cables,  nearly  60  000 
tons 
The  cost  is  estimated  at  $6,675,000 
In  Fig  6093,  the  bridges  represented 
are  drawn  to  the  same  scale. 

a,    railway-bridge,      Niagara    River 
(1855). 

6,  Alleghany  River  Bridge,  Pittsburg 
{I860) 

c.  Cincinnati  Bridge,  over  the  Ohio 
(1867). 

d,  Niagara  Falls  Upper  Bridge  (1869). 
€,  East  River  Bridge,  New  York  and 

Brooklyn. 


Relative  Spans  of  Sitspetision-Bridges  in  the  United  Stales. 


DiMEXSIONS    OF    SOME    OF    THE    PUINCIPAL    SuSPESSIOX-BrIDGES    IN    THE    OrDER    OF    THEIR    LENGTH 

OF  Span. 


River. 


New  York  and  Brooklyn. 

Niagara  (upper) 

Cincinnati 

Wheeling 

Fribourg 

Niagara  

CHfton 

Charing  Cross 


La  Roche  Bernard. 

Nashville 

Menai 

Union 

Montrose 

Hammersmith  .. . . 
Albert* 


Conwav  . . . . 
Chain  Pier.. 
Invalides .. . 


East  River,  New  York. 

Niagara 

Ohio 

Ohio 

Sitrine 

Niiigara 

Avon 

Tliames 

Dmube 

Vilaine 

Cumberland 

Menai  Straits 

Tweed 

Este 

Thames 

Thames 

Danube 

Arm  of  the  sea 


Seine  . 


Dnieper . 


New  York  and  Brooklyn 

Niagara  Falls 

Cincinnati 

Wheeling 

Fribourg 

Niagara  River 

Somersetshire,  England. 

liondon,  England 

Pesth 

La  Roche  Bernard,  France 

Nashville,  Tenn 

Wales 

Great  Britain 

Scotland 

London,  England 

Chelsea,  England 

Vienna 

Wales 

Brighton.  England  ... 

Paris , 

Isle  of  Bourbon 

Kieff,  Russia , 


Span. 


Feet. 
l.fiOO 
1,250 
1,057 
1,010 

870 

8214 

702 

676.5 

666 

650,4 

650 

570 

449 

432 

422.25 

400 

334 

327 

255 

236  5 

220  3 


Feet. 


63 
75 

50 
45 
50 

43 

30 
42 
29  5 

2i.4 
22  33 
18 

26  as 

25.48 


In  profrrcss 
1869 

1848 
1834 
1848 
1864 
1845 
1850 
1846 

ie26 

1820 
1829 
1824 

i828 
1826 
1823 
1829 
1823 


Engineer. 


Roebling. 

Roebling. 
Ellet. 
Chaley. 
Roebling. 

I.  K.  Brunei. 

Clarke. 

Leblanc. 

Foster. 

Telford. 

Sir  S.  Brown. 

Sir  S.  Brown. 

Tiernev  Clarke. 


'  spans.    Total  length,  2,562  feet.f 


Von  Mitis. 

Telford 

Sir  S   Brown. 

Navier. 

Brunei 


'  3  spans  ;  150, 400, 150.  t  Plate  IX.,  page  519. 


Sus-peii'sion-drill.  (A fetal-working.)  A  ver- 
tical drilliii<:,r-m;icluue  having  a  frame  which  may  be 
boUed  to  the  ceiling,  so  as  to  be  out  of  the  way. 
Useful  in  lo'^omotive  and  boiler  work,  etc. 

Sus-pen'sion-hook.  A  portable  hook  to  enable 
articles  to  be  coiivt'niently  suspended  from  a  nail. 

In  the  example,  a  curved  and  a  flat-bottomed  hook  are  con- 
nected by  a  swivel,  so  that  either  can  be  turned  down  to  suit 
the  article  to  be  suspended. 

Sus-pen'sion-rail'w-ay.  A  railway  in  whicli 
the  carriage  is  suspended  from  an  elevated  track, 
one  carriage  on  eaeh  side  of  a  single  track,  so  as  to 
balance;  or  suspended  between  two  tracks. 


Patents  representing  each  of  these  forms  were 
taken  out  in  England  from  1821  to  1825,  See  Ele- 
vated KaILWAV  ;    \Vn;K-WAY. 

Sus-pen'sion-scale.  One  swung  by  pendent 
rods  from  levers  above,  in  contradistinction  to  the 
usual  platform-scales,  whose  levers  are  beneath.  In 
the  former  case,  the  rod  to  the  .steelyard-lever  comes 
from  above  ;  in  the  latter,  it  comes  upward  from  the 
pit  beneath.      See  also  AVr.ioHlNG-SCALE. 

Sus-pen'so-ry  Band'age.  A  bag  attached  to  a 
strap  or  belt,  and  used  to  support  tlie  scrotum,  that 
the  weight  of  the  testes  may  not  draw  upon  the  sper- 
matic cord. 


SUTURE-INSTRUMENTS. 
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SAVAGE. 


Sut'ure-in'stru-meuts.      {Simjical.)     Instiu- 
meuts  employed  for  guidiug  and  securing  the  wires 

rig.  6094.  Fig.  6095. 


It  consists  of  a  slightly  curved  needle  fixed  in  a  handle,  and 
somewhat   enlarged  for  a 


SuspensionrHook. 

employed 

nf  for   holding 

iS^pi   togetliertlie 

'-*^'~      eilges  of  an 

ineision. 

Pig.  6097 
shows  Sims's  wire  -  adjuster, 
forked  wire-pulley,  and  a  blunt 
hook.  The.se  are  specialty  re- 
quired in  operations  on  vcsico- 
Taginal  fistulas,  and  useful  in 
other  operations  requiring  ac- 
curate suture  adjustments. 

Sut'ure-lig'a-ture. 

'  (Surgical.)  A  device  for 
closing  sutures,  as  in  cleft- 
palate,  recto-vaginal,  vesico- 
vaginal fistula,  etc. 

Dr.   Sims's  method  is  as  fol- 
Sttspension-Drill.  lows  :     The    thread    is    passed 

through  both  sides  of  the  in- 
cision ;  the  two  ends  are  brought  out  together,  passed  through 
a  small  hole  in  a  shot  (say  size  No  1) ;  the  shot  is  then  seized 
with  a  pair  of  strong  forceps  and  pushed  up  the  ligature  until 
it  comes  in  close  contact  with  the  incised  edges,  bringing  them 


Forsijlk  Suspension  Wa^on-Scale. 

in  apposition  or  contact.  The  shot  is  then  squeezed  or  pressed 
flat  by  the  forceps,  so  that  the  suture  is  held  tight.  See  also 
Stapuvlorapuic  Instruments. 

See  Duuglison's  "  Dictionary  "  for  instances  of  capital  opera- 
tions in  ligating.  ^ 

Sut'ure-nee'dle.    Fig.  6098  shows  three  of  sev- 
,,.     „„..  eral   different 

and  more  or  less 


curved 

Sut'ure-pin 
Con-due  for. 

(Surgical.)     An 
instrument     for 
guiding  a  pin  or 
S,iiurc-In.irr„mcnts.  wire      eTrjpioyed 

.,        ,        ,  for   holding    to- 

gether tlie  edges  ot  a  wound,  particularlv  in  opera- 
tions on  the  hps  and  face,  where  it  is  specially  de- 
sirable to  avoid  leaving  a  conspicuous  scar. 


half-inch  near  its  point. 
Its  extremity  is  beveled  off 
to  a  sharp  point  and  perfo- 
rated on  tlie  concave  side. 
The  edges  of  the  wound 
having  been  brought  to- 
gether, the  needle  is  passed 
through  them  with  one 
baud,  and  the  pin  or  a  soft 
iron  or  silver  wire  is  en- 
gaged by  its  point  in  the 
perforation  at  the  end  of 
the  conductor,  and  held 
there  while  the  conductor 


Fig.  6098. 


Suture-Needfes- 


Suturp-Pin  Conductor. 


is  withdrawn,  thus  compelling  the  pin  to  follow  the  course  of 
the  conductor. 

Swab.     I.  {Niiulical.)     A  liundle  of  yarns  used 
as  a  mop  ujion  the  decks. 

2.  (FuuHcling.)   A  soft  brush  made  of  some  strands 
of    gasket    tied    to- 
gether at  one  cud  and  Fig.  6099. 

beaten  and  combed 
out  at  the  other.  It 
is  used  by  the  mold- 
er  to  wet  the  parting 
edge  before  dmu-ing 
the  pattern,  and  also 
to  moisten  jiarts  of 
the  mold  reijuiring ' 
repairs. 

3.  {Surgical.)     A 
pledget  of  lint  or  a 
spatula  covered  with 
cloth  ;  used  to  clean  or  moisten  the  mouth  of  the 
sick,  or  cleanse  a  wound. 

4.  {Ordnance.)     A  cleaner  or  sponge  for  the  bore 
of  a  gun.     In  the  e.vample,  the  disk  of 

rubber  is  expanded  laterally  by  vertical    Fig-  6100. 
compression,  and  maintained  in  that  con- 
dition by  the  springs  which  engage  the 
shoulders  of  the  recesses. 

Swab-pot.  {Founding.)  An  iron 
ves.sel  containing  water  and  the  found- 
er's swab. 

Swad.  (Mining.)  A  thin  layer  of 
stone  or  refuse  coal  at  the  bottom  of  the 
coal-seam. 

Swage.  (Forging.)  A  tool  having  a 
face  of  a  given  shape,  the  counterpart  of 
wliii-h  is  imparted  to  the  oliject  against 
wliich  it  is  forcibly  impressed.  ])':!    ::||[|[' 

When  used  by  blacksmiths  and  other     k^^^ 
forgers  in  metal,  it  is  either  placed   on  Gmi-Su-ab. 
the  anvil  so  as  to  impress  the  hot  metal, 
which  is  laid  thereon  and  struck  by  a  hammer  or 
monkey  ;  or,  the  work  being  laid  oii  the  anvil,  the 
face  of  the  swage  is  held  upon- it,  and  the  back  of 
the  swage  receives  the  blow. 

Swages  (and  other  tools),  whose  tangs  fit  into  square  holes  in 
the  anvil,  are  the  bottom  tools  of  the  blacksmith.  Those  with 
a  withe  around  them,  operating  on  the  metal  and  stntck  by  the 
hammer,  are  top  tools ;  together  they  form  collar-tools,  or  cullar- 
siva^fs  (a  6,  Fig   6101). 

c  is  a  spring-sw,igB ;  U,  a  giiiile-swage. 

Fig.  6101, 


/ 
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SWANPAN;    SCHWAMPAX. 


Long  swagea  are  used  in  rounding  and  welding  gun-barrels 
and  other  wrought-inni  tubinj;. 

Other  swages  opuriite  in  drop  or  lever  presses  upon  sheet- 
metal  ;  forming  the  struck-iip  tinwjire,  such  as  pie-pans,  lids  for 
vessels,  and  ii  great  variety  of  domestic  and  ornjunental  articles. 

Swiigfs  of  various  oroute  forms  uve  used  by  jewelers  in  drop- 
presses  for  making  links  of  chains,  jewelry,  etc  ,  especially  that 
cheap  kind  which  is  made  of  hollow  plates  soldeix-d  nt  the  edges, 

and    sometinie-i    tilled 


Fig.  6102. 


Sivn^e. 


with  a  cheap  metal. 

Fig  yi02  shows  a 
swage  for  raising  beads 
on  tiie  edges  of  sheet- 
metal  The  tail  is  hold 
in  the  jaws  of  a  vice  ; 
the  upper  jaw  of  the 
swage  is  pivoted,  and 
is  struck  with  a  ham- 
mer while  the  metal  is 
drawn  beneath  it. 

The  other  figure  is  a 


Fig.  6103. 


device  for  effecting  the  same  result  in  a  neater  aud  more  ex- 
peditious manner  The  metal  is  drawn  between  two  grooved 
rolls  ;  one  is  turned  by  a  crunk,  and  has  a  gear-wheel  ou  its 
shaft  meshing  with  a  second  wheel  on  the  shaft  of  the  other 

The  device,  Fig  6103,  is  used 
for  spreading  the  teeth  of  saws 
The  tooth  is  inserted  into  one 
Bide  of  the  splayed  aperture 
through  the  block  n  ;  the  other 
side  serves  as  a  guide  to  the 
swage  by  which,  while  the  saw  is 
firndy  held,  is  struck  with  a  mal- 
let, spreading  and  turning  up 
_  the  point  of  the  tooth  and  en- 

ry- — rj — — ____         abling  it  to  bite  into  the  wood 

III  i  ~ ^1    niore  readily. 

|I|,'J'     .,        'C'J  J        Fig  0104  is  a  swage  for  mak- 

I'f  I  —  ing  calks   on  horseshoes       The 

upper  side  is  struck  by  a  haui- 

>,,,     >,.  ,  mer,  driving  the  metal  into  the 

depressions 

Fig.  610.5  is  a  swage  and  block  for  making  watch-backs.     The 

bezel  is  made  continuous  with  the  back  by  the  auiiular  rebate 


SrAMriN*:-MAlHINK  ;  •*'>>:  6lo8 

Si'INNI.SO  -   MlVfALS  ; 

etc. 

In  the  example,  the  die 
and  its  bed  -  plate  are 
raised  against  the  clamp 
and  plunger,  the  clamp 
being  .secured  to  a  cross- 
pla.e  which  bears 
against  adjustable 

springs.      The  die 
secured     to    a    cross- 
head,   reciprocated  by 
link  attachment    to  a 
crank     ou    the    same 
shaft  which  carries  the 
eccentric     giving 
motion     to     the 
die. 

Swal'low. 

1.    (KaiUica/.) 

The    groove 

around       a 
j  tackle-block  for  the  strap.     Also  called  the  score. 

2.   (Muiiuti.)      A  cavern  or  opening  into  which 
'  water  disappear.s. 
I      Swallow-tail.    1.   {FoHifi- 
\  cation.)  An  advanced  workwliose 
!  salient  portion  ha.s  a  re-entering  I 
j  angle  and  converging  Hanks.    A 
I  pricsfs  C(fp. 
I      2.  The  points  of  j 
I  a  burgee. 

Swan -pan ; 

Schwa  m-pan. 

Tlie     abacus 


Swage-Block. 


Fig.  6109. 


on  the  canieo-die 

Fig  611)0  is  a  swage  for  sharpeninj 
verse  pin  which  passes  through  the 
end  of  the  stock  has  notches  or  dies 

Fig.  6104. 


g  saw-teeth       The  trans- 


Fig  6105. 


Siva°in§- Press. 


Horseshoe-  Sivage. 


li'at(./i- nur/c  ASiragc. 


corresponding  to  the  width  and  shape  of  the  teeth.    The  dies 
operate  upon  the  under  side  and  two  edges  of  the  tooth, and  the 
projecting  jaw  of  the  stock  operates  upon  the  upper  side 
Fig.  6107  is  a  swage  for  bending  uozzles  of  milk-cans,  etc. 


Pig.  6106, 


Swage-block,  A  largo  perforated  block  of 
having  grooved  sides  and  adapted  for  heading 
and  swaging 
objects  of  lar- 
ger size  than 
can  be  worked 
intheordinary 
lieading  tools 
and  swages  lit- 
tcd  to  the  an- 
viUFiS.  (J108). 

Swag'ing- 
ma-chine'. 
{Mclal  -  work'- 

in(/.)     A  machine  for  bringing  shcet-nietal  to 
by  means  of  a  blow  or  [iressure  in  a  direct  line. 


iron, 
bolts 


Di''  for  Btmhn, 


form 
See 


counting-table  of  the  Chi- 
nese.      It   consists   of 
s({uare  frame  of  wood  or 
bamboo,  with   a  division 
across  it,  and  IDtninsverse 
wires,  upon  each  of  which, 
above  and  below  the  di- 
vision, are  5  beads  ;  each  cL- 
bead  representing  a  num- 
ber (as  the  digital  do  with 
us),  and  each  wire  giving  a  particular  value  to  the 
number,  like  units,  lens,  hundriMls,  etc. 

The  yow-yow  is  a  smaller  kind  o{  swan-fian. 

The  abacus  was  the  usual  "  reckoning-board  ' 
and  Romans      (See  Abacus  )     It  is  now 
the  principal  means  of  computation  in 
China,  T.artary,  aud  Thibet.    The  Abbe 
Hue  relates  :  — 

"  The  Thibetans,  for  small  amounts, 
count  on  their  chaplets  ;  shojikeepers 
use  the  Chinese  siran-pfin,  but  the 
learned  employ  Arabic  ciphers,  which 
appear  very  ancient  in  Thibet.  \\'e 
[Mous.  Gabet  and  himself]  have  seen 
liamanesciue  manuscripts  containing 
tables  and  astronomical  calculations  in 
this  notation."'  They  use  the  "  5''  re- 
versed, resembling  our  cedilla  (t). 

The  adoption  of  the  Indian  numerals  with  place  value,  and 
the  cii>her,  made  the  abacus  unnecessary.  Abb*}  Hue  gives  an 
amusing  instance  of  the  collision  of  the  Arabic  numeration  aud 
the  sivan-pan ,  at  Kou-kou-kho-ton  (Bluetown),  in  Chinese 
Tartary,  where  the  Chinese  merchant,  in  dealing  with  the 
Abb6  as  a  supposed  Tartar,  had  purposely  made  a  mistake  on 
the  swan-pan  to  the  extent  of  1,000  sapecks,  equal  to  .W  cents. 
The  Abbe  showed  him  his  calculation  iu  figures,  which  were 
utterly  incomprehensible  to  the  merchant;  but  a  third  party 
verifying  the  Abbe's  computation  by  a  correct  manipulation  of 
U\e  .swati-paii ,  the  wonder  became  a  marvel. 

The  Indian  (Arabic)  figures 
and  numeration  were  introduced 
by  Roman  missionaries  into  the 
astronomical  college  of  Pekin. 

The  knotted  cord  was  used  as  a 
means  of  notation  in  the  reign 
of  the  Chinese  Emperor  Fuh-hi 
2852  b  c     (Du  II.\lde.) 

Hence  the  rosary,  common  in 
Thibet   and    in    Kurope.     See   Ro- 

j  SARY  ;    l*a.\YraQ-MACHlNE, 


Sivalloiv-Tail. 


Fig.  6111. 


Stvan-Pa7i,  or  Chinese 
Abacus. 


SWAN'S-DOWX. 
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In  ndtlitinn  to  what  is  saij  under  Abacus  (which  see\  it  may 
be  stated :  l"pon  a  bas-relief  «f  the  Capitol  is  a  Trajau  and  a 
tlotina.  and  near  tliem  a  yoving 
man   hoMiug   an    aliacus,  upon 
which  are  three  ranks  of  count- 
ei:s,  7, 1,  and  '3;  his  foretinger 
toueha*  one  of   the  second 
row.  Thecounters,frt/c«/i, 
were  of  ivory  or  bone,  a 
little  convex ;   others 
of  porcelain  of  va- 
xious  siies,  covered 


Stcapf  {A^'a  .1/ 

with  green  or  blue  enamel,  pierced,  and  ornamented  with  fig- 
ures on  each  side  Another  set  are  square,  round,  toothed, 
and  of  different  sizes,  some  with  a  cross. 

Swans-tiown.  (F'lbric.)  a.  A  ti-imming  in 
wiiioh  the  tine,  soil  I'eatliei-s  ol"  the  swan  ami  other 
ai|uatic  birds  are  set  with  the  ijuill  end  iu  tlie  me.shes 
of  the  goods,  so  as  to  luake  the  down  as  a  nap  upon 
the  lacking  of  fabric. 

b.  A  fine,  soft,  thick  woolen  cloth,  made  in  imi- 
tation "f  sican's-doini,  a  long  nap  being  raised  ujjon 
the  surface. 

Swan-skin.  (Fabric.)  A  kind  of  fine  twilled 
flannel. 

Fis-eiis.  «s«;o        Swape.    1. 

The  sluidSf  of 
the  .Aralis.  .See 

Sil.4.I>0llF. 

A  bucket 
on  the  end 
of    a     line 
a  balanced  jwle 
wliich     rests     on     a 
jiost.       It    has    lieen 
employed  for  40  cen- 
tniies  in   Eg>pt ;    is 
re[iiesci»ted     on    the 
temples    and    tombs 
of  that  country.   The 
well-iKile  and  oaken 
bucket  are  yet  com- 
mon in  America. 

The    pjcotah    of   ITin- 

dostan    is   a    pole    and 

^^    bucket       suspended 

jf^    from   the    end   of   a 

s^      balanced    stage,    on 

which  a  man   walks 

to  give    the    oscilia- 

,  ,         ,  tion.    Sec  Fig.  3Ti;l. 

.   ;° '.">ne  •"'■m  the  siiapt  is  found  in  most  countries  whel*  the 

inhabitants  have  recourse  to  wells  for  water. 

In  the  form  shown  in  Fig  6113,  the  pole  is  oscillated  by  a 


Swape  (Bf.«xcn,  lo-?.^). 


spiral  bar  on  a  vertical  post,  which  is  rotated  by  a  horizontal 
water-wheel  The  buckets  ascend  alternately,  and  each  i3 
emptied  as  it  re-aehes  the  edge  of  the  trough,  the  contact  with 
which  lip-^  it  and  di.^harges  (he  water. 

2.  A  sconce,  or  light-holder. 

3.  A  pump-handle. 

4.  A  long  oar,  or  sweep. 
Sward-cut'ter.     1.  (Agriculture.)    A  plow  to 

ruin  over  gnuss  lands. 

■-'.   .\  iiMjwer  lor  lawns.     See  La«'x-mower. 

Swarf.     Iron  tilings. 

Svsrash-bank.  (Hydraulic  E»{iinceriug.)  The 
irowniiig  poiiion  of  a  se;i-embankmcnt. 

The  lower  por.ion  is  the  footing,  which  has  five  base  to  one 
)ter)>eiulj(-ular-  This  supjtorts  the  outburst  bank :  ba-e  two  to 
l-erjteiidicular  one.  The  xu-a^/i-fMuik  has  the  same  proportions, 
.tiid  a  level  top  four  to  live  feet  wide,  if  not  required  for  a  rojid. 
Ill  iliilland  the  .«ira.<A  bank  can  hardly  be  said  to  exist,  as  the 
name  is  derived  from  the  fact  that  the  crest  of  a  breaker  occa- 
•^ionally  itta.Ous  over.  In  that  low  country  the  dikes  are  of 
enormous  size,  more  elevati-d  than  the  common  sea  bank  of 
•  ■ther  countries,  and  form  sites  for  roads  and  cauuls.    See  Dike  ; 

."^t.^-WAlX. 

Swrash-plate.     (Miichincry.)     A   rotating,   cir- 
'  ular  plate,  inclined  to  the  plane  of  its 
:evolution  so  as  to  give  a  vertical  re-      Fig  61U. 
Lil)iocation  to  the  rod,  wliose  foot  rests 
thereupon,  and  wliicli  moves  between 
lateral  guides. 

Swath'er.  (Agriculture.)  A  de- 
Tiiee  attached  to  the  front  of  a  mow  ing- 
machine  for  the  purpose  of  raising  the 
uncut  fallen  grain  and  marking  the 
line  of  separation  between  the  cut  and 
uncut  grain.  See  Figs.  31  -  36,  Plate 
XX.Xlll.,  page  1492. 

S'w^ay-bar.     (J'chicle.)     A  bar  on   Swas/t-PUue. 
the  hind  end  of  the  fore  hounds  of  a 
wagon  ;  the  sway-bar  rests  on  the  coupling-poles  and 
slides  thereon  as  the  wagon  turns.     A  slider;  a  sweep- 
bar. 

Siway-brac'ing.  The  guys  of  a  suspension- 
briilge  to  prevent  lateral  swaying. 

Sw^eat'ing-bath.  A  vapor-bath  for  sweating 
per.son.-i.     .\  store  or  sudatory. 

Sweat'ing-fur'nace.  (Metallurgy.)  A  liqua- 
tion fuiiiace  of  peculiar  construction,  in  which  a 


Fig.  6115. 


Fig.  6U6. 


Sictuher/or  Mowing-Machine 


Sweating-Furnace. 


matte  of  copper  and  argentiferous  lead  is  heated  to 
deprive  the  copper  of  the  metals  combined  there- 
with. The  cupreous  masses  are  placed  upon  the 
sole  above  the  channels//,  which  are  filled  with 
wood.  The  door  being  closed,  the  wood  is  fired,  the 
dratt  being  regulated  by  tlues  opening  into  the  cliim- 
ney.  The  argentiferous  lead  is  separated  by  liqua- 
tion, and  the  lead  is  oxidized,  converting  it  into 
litharge,  and  falls  to  the  bottom  of  the  channels//. 
The  black  copper  which  results  is  treated  in  areveiber- 
atory  furnace,  and  the  argentiferous  lead  is  cupelled. 

Sweat'ing-house.  A  separate  apartment,  where 
vajHir-baths  are  obtained. 

Sweaf  ing-ir'on.  A  scraper  to  remove  sweat 
from  horses'.     A  similar  instrument   used   by   the 


SWEATING-ROOM. 
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gj-ninasts  of  a  former  age  was  known  as  a  Strigil 
(which  see). 

Sweat'ing-room.  A  room  devoted  to  the  use 
of  a  \'aj)or-liath. 

Svweep.  1.  A  counter- weighted  pole,  poised  upon 
a  fulcnua-pust,  and  used  to  raise  and  lower  a  bucket 
suspended  from  the  longer  end.  It  is  also  written 
swaps. 

It  is  the  shadiif  of  the  Nile,  and  is  known  with 
us  as  tile  wcU-iKiIe.  or  well-sicccp.     See  SHADOOF. 

2.  The  lever  of  a  horse-power  or  pug-mill. 

3.  (Shipwriijldbifi.)  Tlie  mold  of  a  ship  wliere 
she  begins  to  compass  in  at  the  rung-lieads.  A  part 
of  the  mold  curved  in  the  arc  of  a  circle. 

4.  (Xaulical.)  a.  A  long  oar  usetl  on  board  ship 
to  assist  the  action  of  the  rudder  during  a  calm,  or 

Fig.  6117. 


Stoeep. 

in  an  emergency  ;  or  to  assist  the  motion  of  the  ship, 
as  in  the  ancient  galley. 

i.  A  circular  frame  on  which  the  tiller  traverses 
in  large  ships. 

5.  (Foutiding.)  A  movable  templet  used  in  loam- 
molding.     See'Fig.  3189. 

6.  (Metal! urij!/.)  A  name  formerly  applied  to 
the  Almond  (Allcmand)  furnace. 

Sweep-bar.  (Vehicle.)  A  name  sometimes  ap- 
plied to  the  mvay-bar  or  slider  of  a  wagon.  Sec  Sway- 
EAn. 

S'weep'ing.  (Xaidical.)  a.  Dragging  an  an-' 
chorage  ground  with  the  bight  of  a  rope  to  recover 
an  anchor,  or  to  ascertain  the  position  of  a  wi-euk. 

b.   Propelling  a  vessel  by  means  of  large  oars. 

S-weep'ing-ma-chine'.  See  Street-sweeping 
MAri[ixE  ;  t'Arj'ivr-swEErixG  Maciiixe. 

S'weep'ing-ta'ble.  (ildallurfjti.)  A  form  of 
ore-separalor  in  which  the  slime,  after  agitation  by 
fans  in  a  chest  with  water,  is  tiowed  on  to  a  sloping 
table  and  sorted  by  gravity  by  means  of  a  sheet  of 
water  passing  over  the  table.     See  Fig.  2096. 

Svreep-net.  One  of  considerable  extent  for 
drawing  large  areas. 

Swreep-saw.  .\  saw  having  a  thin  blade  stretched 
by  a  frame  or  bow,  and  capable  of  catting  in  a  sweep 
or  curve.  (See  Fka.me-saw  ;  Band-saw;  Scroll- 
saw.)  Otherwise  known  as  a  bow-saw,  or  turning- 
saw.     See  also  Jig-saw. 

S^eep-wash'ings.  The  refuse  of  shops  in 
which  gold  and  silvei-  are  worked.  These  metals 
are  separated  by  mechanical  means  and  amalgama- 
tion. 

Sweet'en-ing-cock.  (Xnutical.)  A  faucet  at- 
tached to  a  pipe  passing  through  a  ship's  side,  and 
admitting  water  to  wash  ftut  the  bilge-water  pas- 
sages. 

Sweet'meat.  (Leather.)  The  paint  applied  to 
leather  in  making  what  is  called  PATEiNT-LEATHER 
(which  see). 

Sweet-po-ta'to  Cul'ti-va'tor.  A  form  of  cul- 
tivator ada|ited  fur  hilling  up  the  jilants  by  passing 
each  way,  tlirowing  tlie  earth  right  and  left. 

Siwell.  1.  (Mi(sie.)  a.  A  contrivance  for  giv- 
ing a  gradually  increasing  and  diminishing  sound  to 
a  wind-inslrument  by  varying  the  volume  of  air 
which  pas-.es  to  the  pipes  or  reeds. 

This  is  accomplislied  by  varying  the  size  of  the 
blast  aperture,  by  a  Icncc-stnp,  as  in  the  parlor  organ, 
or  by  a  pedal  in  the  church  organ. 

b.  One  of  the  three  aggregated  organs  which  are 
combined  in  an  instrument  of  large  [lower.  The 
other  two  are  the  great  organ  and  the  choir  organ. 


The  key-boards  form  three  banks  ;  the  swell  above, 
the  (jreat  organ,  the  clioir  organ  below.  The  swell 
consists  of  an  organ  shut  up  in  a  box  on  three  sides, 
and  on  the  other  side  inclosed  by  loarrcs,  which  are 
opened  and  shut  by  a  pedal,  so  as  to  give  a  crescendo 
and  diminucndu  effect.  The  great  org-an  has  the 
most  important  and  powerful  stops.  The  choir  organ 
has  light  and  solo  .stops. 

2.  (Ordnance.)  An  enlargement  of  a  gun  ni'ar 
the  nuizzle.  It  is  now  suppressed  in  many  forms  of 
ordnance. 

3.  An  enlarged  or  thickened  portion  of  a  gun- 
stock. 

Swift.  1.  A  revolving  reel  with  amis  parallel  to 
the  axis,  and  affording  a  frame  whereon  to  wind  yarn, 
silk,  or  other  thread. 

Specifically :  a  hexagonal  frame  on  which  hank- 
silk  is  reeled,  preparatory  to  winding  on   bobbins  ; 


Silk-Sioift. 

and  from  which  it  is  unwound  by  the  traction  of  the 
revolving  bobbins. 

In  Fig.  6118,  the  swift  is  clamped  to  the  table, 
and  its  arms  may  be  swung  up  to  receive  any  sized 
skein. 

2.  The  main  card-cylinder  of  a  flax-carding  ma- 
chine. 

3.  (Nautical.)  a.  A  tackle  used  in  tightening 
standing  rigging. 

b.  A  rope  encircling  the  ends  of  the  capstan  bars 
to  prevent  their  flying  out  of  their  sockets. 

Sivift'er.  (Nautical.)  a.  A  rope  used  to  con- 
tine  the  bars  of  the  capstans  in  their  sockets. 

b.  A  ro])e  encircling  a  boat,  parallel  to  its  water 
line,  or  on  the  shear  line.  It  stiffens  the  boat,  and 
acts  as  a  fender.  The  girth  ropes,  spoken  of  by  St. 
Luke,  were  passed  around  the  vessel  like  hoops,  to 
prevent  the  spreading  of  the  frames.  "  They  used 
helps,  undergirding  the  ship."  —  Acts  xxvii.  16. 

c.  A  .shroud  from  the  head  of  a  lower  mast  to  the 
ship's  side,  before  the  other  shrouds,  and  not  con- 
fined by  the  cat  barjiings. 

Swig.  (Nautical.)  A  pulley  with  ropes  which 
are  nol  parallel. 

Swim'ming-ap'pa-ra'tus.  In  the  sculptures 
of  Niinroud  the  soldiers  are  represented  swimming 
across  rivers  by  the  aiil  of  inflated  .skins. 

A  float  or  ilress  to  sustain  a  person  in  the  water. 
See  Life-preserver. 

Webb's  swim  across  the  Straits  of  Dover,  without 
artificial  floats,  and  Boyuton's  trip  with  a  life-pre- 
server dress,  are  recent  feats  (1875).  The  foi-mer, 
which  is  by  far  the  more  remarkable,  occupied  three 
tides  ;  his  point  of  landing  was  21J  miles  distant, 
but  the  length  of  gi-ound  swum  over  was  39i  miles. 
Time,  21  hours  22  minutes. 

As  an  aid  in  teaching  pwimminc,  a  .'stout  wire  resembling  a 
teletcraph-wire  is  now  liunc  ju.«t  above  tlie  water,  and  drawn 
tight.  On  this  travels  a  frrooved  piiilev  or  "  door  hanger,"  and 
from  this  hangs  down  an  ela-stie  cord  that  is  lastened  to  a  belt 
worn  bv  the  swimmer.  This  permit-;  free  u.se  of  his  limbs, 
gives  sulfieient  support,  and  allows  him  to  move  forward  along 
the  length  of  the  wire  with  ease. 

Swrim'mlng-tub.  (Calico-printing.)  .\  tank 
of  colors,   with  a  floating  diaphragm   of  fabric,  ou 
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which  a  block  is  laid  to  color  its  surface.  Also  used 
in  making  paper-hangings. 

Spying.  1.  A  seat  suspended  in  the  loop  of  a 
rope  attached  overhead. 

In  the  example,  the  seat  is  suspended  from  rods, 
and  the  movable  footboard  is  connected  by  a  rope 


Fig.  6119. 


Sv»'ing-beam.  1.  (Raihcay  Engineering.)  A 
cross-piece  suspended  from  the  truck,  and  sustaining 
the  car-body,  so  that  it  may  have  independent  lateral 
motiou. 

2.  (Carpentry.)  A  cross-beam  supporting  an  over- 
head mow  in  a  barn. 

S'wing-bridge.  A  swivel-bridge,  spanning  a 
canal  or  dock  entrance,  and  opening  horizontally  to 
allow  a  vessel  to  pass. 

It  was  invented  by  Nicolas  Bourgeois  for  the  ditch 

Fig.  6121. 


Swing. 

with  a  vibrating-frame,  and  actuates  springs  which 
oscillate  the  swing. 

2.  {Vehicle.)  The  tip  outward  from  the  vehicle 
of  the  top  of  a  wheel. 

This  becomes  necessary,  owing  to  the  taper  of  the 
spindle  on  whicli  the  wheel  luns.  The  lower  side  of 
the  spindle  is  made  horizontal,  to  obviate  any  ten- 
dency of  the  wheel  to  slip  in  or  oat,  and  enable  it  to 

Fig.  6120. 


rest  .squarely  in  the  bijx  of  the  hub.     This  gives 

tip  to  the  wheel,  which  is  more  or  less,  according  a.s    on  the  Great  Western  Railway  of  Ireland,  to  cross 


Swing- Bridge. 


'  of  the  Tuileries.  His  reward  was  a  pension  of  1,200 
lin-es  per  annum. 

Draw  or  sicing  bridges  are  required  over  dock  en- 
trances, canals,  or  other  narigable  waters,  to  allow 
the  passage  of  vessels  with  standing  masts. 

The  sii'ing-bridge  is  balanced,  and  rotates  in  a  hori- 
zontal plane.  It  is  usually  in  two  sections,  each  of 
which,  when  opened,  is  landed  on  its  own  side  of  the 
dock,  the  extended  ends  of  the  two  meeting  in  the 
middle  when  brought  into  line,  and  affording  a 
bridge  across  the  water-course. 

Tlie  tail  of  the  biidge  at  the  St.  Katharine's  docks, 
London,  works  around  240° ;  the  clear  opening  be- 
tween the  walls  is  4i  feet  9  inches  ;  the  rise  in  the 
niiildle  is  3  feet.  Tlie  turning  is  effecteii  by  a  wheel, 
running  hoiizontally  on  a  number  of  rollei-s  that  run 
upon  a  circular  cast-iron  bed.  It  is  worked  by  a 
winch  and  pinion  operating  on  a  segment-rack.  The 
bridge  is  well  balanced,  and  easily  swung  upon  its 
central  pivot  by  a  single  attendant. 

A,  Fig.  6121,  is  an  elevation  ;  B,  a  plan  ;  C,  an 
enlarged  view  of  the  circular  bed. 

A  swing-bridge  on  a  large  scale  wa.s  constructed 


the  taper  is  greater  or  smaller ;  no  swing  being  neces 
sary  where  the  spindle  is  cylindrical.  See"  Dish  ; 
Gather. 

The  wheel  is  made  dishing,  so  that  each  spoke,  as 
it  arrives  at  the  bottom,  may  stand  perpendicularly 
beneath  the  axle. 

3.  (Lafhe.)     The' distance  from  the  7i<;a// center  of 
a  lathe  to  the  bed  or  ways,  or  to  the  rest.     The 
sw!H</ determines  the  di.amet- 
ric  size  of  the  object  which  is 
capable   of  being   turned   in 
the   Lathe ;    anything   larger 
■would  interfere  with  the  beil. 
This  limit  is  called  the  s"--    / 
of  the   bed.      The    sii-inri 
the    rest  is    the    size   win.  K 
will   rotate   above    the   rest, 
which    lies    upon    the    bed. 
In  the  illustration  is  shown 


the  entrance  to  Lough  .-Vtalia. "  It  has  two  spans  of 
60  feet  each,  and  is  balanced  on  a  central  pier  of  34 
feet  diameter. 

See  Humber,  "  On  Iron  Bridges." 

Fig.  6122  is  the  iron  swing-bridge  over  the  en- 
trance-lock to  the  West  India  Docks,  London. 

Plate  XLI.,  page  1721,  is  a  view  of  a  swing-bridge 
on   the  Amsterdam,  Utrecht,  and  Cologne  Railway 

Fig.  6122. 


Stcing-Briffge,  Londnji  Dock  Entrance. 


a  gap,  the  bed   being  cut  away   to  increase  the  I  where  it  crosses  the  Yssel,  near  Westcrvoort,  Hol- 
sii'inff.  I  laud. 
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Fig.  6123  is  a  view  of  the  swing  section  of  the 
Missi.ssipjii  bridge  at  Keolcuk,  Iowa. 

Swin'gel.     'I'he  swinging  |iiece  of  a  Hail.     The 

SWl'licl. 

Bwing'iiig-boom.  {A''autical.)  Tluisjian  wliich 
distends  the  loot  of  a  lower  studding-sail. 

Swiug'iug-3aw.  A  saw  swinging  in  an  arc 
from  an  a.vis  o\'erhead. 

A  weight  assists  in  the  eli'uetive  stroke.  (Fig.  6124  ; 
see  also  Fig.  6127.) 

Swring-jack.  A  jack  for  reijlacing  cars  on  the 
track  ;  the  bottom  ol  the  standard  is  a  cjiindrie.al 
segment,  and  has  a  toe  working  in  a  slot  in  the  base 
of  the  jack. 

.\  pair  are  used,  and  the  car  being  lifted  -while 
the  standards  are  vertical,  the  latter  are  canted  to  or 
swutKj  over,  bringing  the  wheels  of  the  car  in  line 
with  the  rails.     (Fig.  6125.; 


Swing-knife.  A  wooden  sword  li  to  2  feet 
long,  and  S  to  10  inclies  broad,  nsed  to  scrape  the 
woody  portion  from  lla.\,  a  hamlful  of  which  hangs 
over  a  groove  in  a  standing  board  known  as  the 
siritnt-stoch'. 

Swiu'gle.  1.  The  ellective  end-piece  of  a  flail. 
iV  xicijjle. 

2.  An  instrument,  like  a  sword,  for  beating  tla.x  ; 
hence  the  terms,  swinfjlinij-kitifc^  sic'iiifjiiui/-i>tajff 
swinglinij-ivand. 

3.  The  wooden  siioke  of  the  wire-drawing  barrel, 
or  the  roller  of  a  plate-press. 

Swin'gle-tree.  Tne  bar  to  which  the  ends  of  a 
horse's  traces  are  att.aidied.      See  SiNGLE-TltKE. 

S-win'sling-tow.  The  coarse  part  of  lla.x,  re- 
nioved  by  the  sin'inj/c  or  sciUch^r,  The  s/tivcs  arc 
removed  I'rom  the  hare  in  the  brake  ;  the  hiiv  from 
the  liner  Ha.\  in  the  scutcher. 


V\'.  G12.S. 


Jiaihi  nt/  1 


Swing  Mold-board  Plo^w.  A  plow  whose 
mold-board  iiiav  b;'  shifti'd  to  throw  the  soil  to  the 
right  or  to  the  left  as  may  be  required. 

There  are  sever.al  modes  of  accom]disliing  this  :  — 

1.  By  making  the  plow  double,  and  lowering  one 
or  the  rrther  to  work. 

2.  By  tnrninc  the  iron  portion  on  an  axis,  so  ns 
to  make  the  sole  the  landside.  and  ricr  rrrs'i,  the 
mold-board  oltieiating  for  each  in  either  relation,  in 
one  case  turning  the  soil  to  the  right,  .and  in  the 
other  to  the  left. 

3.  Plows  having  no  special  mold-board,  and  in 


which  the  colter  merelv  is  shifted  so  as  to  loosen  the 
furrow  .slice  on  that  side  to  iniluce  it  to  tip  over  on 
the  other  as  the  share  lifts  it. 

The  object  is  to  enable  the  team  to  return  in  and 
alongside  the  furrow  last  nnide,  —  an  olijeet  which 
is  especirilly  desimble  in  plowing  steep  hillsides 
where   the   furrow   can    only  be   thrown    doini  hill. 

See  Hlll.SIDE-rT.nW   :    Te  UN' -  WC  EST  PlOW. 

Sw^ing-nose  Ba'sin-faii'cet.  A  faucet  for 
standing  washbowls.  The  water  is  turned  on  or 
ol1'  by  rotating  the  spout  on  its  v(U'ticMl  axis,  In 
the  example,  the  tube  answers  the  fourfold  purpose 
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of  hauUle,  plug,  cap, 


The  hub  is  screwed 


ing.)  A  file  lor  dressing  out  the  openings  in  the 
steel  disk  Ironi  wliieh  a  balance-wheel  is  made.  A 
cross-Jilc. 

S'vTipe.     A  water-elevator  ;  the  well-known  well- 
pule  and  bucket.   Known  also  as  a  swijie  or  Shaduf. 
It  was  euinnion  in  ancient  Egypt,  as  in  the  mod- 
ern ;    also    in    the 

Fig.  6127. country  watered   by  f^ 

the  Tigris   and    ~ 
phrates. 


^' 


Swin^ins-  Saw. 

and  packed  upon  the  stand-pipe,  upon  whose  top  its 

valve  is  comiiressed  to  close  the  outlet. 

Swing-pan.    {Sugcir-iiial-inri.)      (Fr.  Clmiuliirc 

a  bascule.)     A  hinged 

sugar-pan  withaspnut.  ; 

When  the  siru]i  is  to 

be  discharged,  the  pan  j 

is    tipped    by    lifting  j 

Oni'  c'd^'e. 

Swing-ploTO-.     1. 

.A     turn-\vre>t     plow.  I 
.See  HlLLSIDE-n.dW. 

2.    .\   plow  withfiut 
a   giige  -  wheel.       See  | 
Plow.  I 

S'wing-press. 
A  form  of  bnling- 
pressin  which  tlie 
Strmg-Jack.  bo.x  is  SUSJiended 

from  above    by  a 
.screw  on  which  it  winds  as  it  is  rotated.     See  Fig.  i 
474-1,  page  207(1.  j 

Swring-saTW.     A  buzz-saw  hung  on  a 
Fig.  6126.    pivot,  so  that  it  may  be  swung  down  to 
cut  on  blocks  which,  by  reason  of  their 
weight  or  shape,  cannot  be  conveniently 
fed  to  the  saw. 

In  Fig.  6127,  the  saw-frame  is  pivoted  by  coun- 
tershaft tt  a.  Power  is  applied  at  the  pulley  6, 
communicated  to  the  saw  through  a  belt 
from  r"to  '/.  The 
saw  is  thus  free 
to  swing  through 
an  arc  of  about 
70°,  and  is  equal- 
ly operative  at  all 
points  of  the  arc 

(Machhicrij.)      A 

on  horizontal  ceu- 

so  as  to  yield  to  unequal  pressure 

keep  the  plate  flat  against  the  face 

the  file. 

Swing-tree.   1.  A\'ibrating  beam, 
a  working-beam. 
A  siviiKjlc-tree  ;  preferably  sintjle- 


S-wing-tool. 

'  ler  wliich  swiiiq 


Swim 
Bastn- 


Swing-wheel.     (Horology.)     The 

g.!\,rose    balance-wheel  of  a  watch. 

Ipauctt.      Swing-wheel  FUe.    ( Watchmak- 


Eu- 


So  abundant  is  the  supply 
^  a    and  rapid  the  fall  of  the  Ku- 
phrates  and  Tigris  in  thtir 
upper  course,  thut  tlie  greater 
portion  of  the  iDterrening  country 
might  be  supplied  duriug  the  whole 
year  by  means  of  dauis  at  intervals, 
and  canals.     It  was  by  careful  method 
tliat  the  Mesopotaniian  Valley  in  for- 
mer times  carried  such  a  large  popula- 
tion.    There  is  perhaps  no  part  of  the 
world  where  remain  the  evidences  of 


Fig.  6128. 


Sicing  Cut-  Of  Sate. 


Stchtg-  Tool. 


in  thp 
which, 
sti-ict- 


Fueh  a  large  population  to  the  terTitor>-.  For  instance, 
tract  of  country  between  the  Tigris  and  the  upper  Zab. 
says  Rawlinson,is  the  only  part  of  Assyria  that  has  been 
ly  examined,  are  distinct 

remains  of  an  Assyrian  Fig.  6129. 

canal  which  has  been 
carried  through  the  more 
elevated  ground  by  tu:  - 
neling,  and  has  been  led 
for  eight  miles  in  a  di- 
rection contrary  to  every 
other  stream  iu  the  dis- 
ti-ict  Sluices  and  dams 
regulated  the  supply. 
The  hand-swipe,  or 
shaduj',  carried  the  sup- 
ply to  still  higher  levels. 
SeeSwAP£;  Shadoof. 

S  ■W  i  p '  1  e .      The  Swipe  on  the  Tigris  {Ancient  Assyria). 

iM-'utiii;:;  end  ol'a  flail. 

Swiss  Mus'lin.  (Fabric.)  A  fine,  open,  trans- 
imretit  ootton  gootls. 

Svp^itch.  1.  {Rnilv;ay,)  The  movable  rails 
wliicii  connect  one  line  of  rails  with  another. 

Switches  are  known  as  s^»6-switches  and  splii- 
switclies. 

In  th?  5rwA-switch  the  -cwitch-rail  has  square  butted  ends,  as 
at  A,  Fig.  6130.  The  switch-rails  require  to  be  moved  in  direct 
apposition,  or  a  train  running  in  dirtction  a  b  on  rails  a  a 
would  run  off  the  track,  were  the  switch-rails  6  6  in  connec- 
tion with  the  siding,  as  shown. 

In  the  ,«p//r-switch,  B  C,  the  switch-rail  is  pointed, and  some- 
what automatic.  B  shows  it  as  applied  to  a  main  track  and 
siding  ;  C\  to  three  tracks,  with  either  of  which  it  may  be  made 
to  coincide,  A  train  on  either  of  the  tracks  c  e  c  will  force  over 
the  switch,  so  as  to  run  on  to  the  main  track  d.  A  train  going 
in  the  direction  d  c  will  run  upon  such  one  of  the  rails  c  e  e 
a-s  may  at  the  time  be  adjusted  in  connectioa  by  means  of 
the  switches. 

A  Y-switch  consists  of  a  simple  divergent  track,  which  does 
not  again  run  into  the  main  track. 

Switches  have  been  designed  to  be  set  in  motion  by  the  ap- 
proaching engine,  the  object  l)eing  to  restore  the  main-line  con- 
nection when  a  switch  has  been  carelessly  left  open  to  a  siding. 
The  idea  has  not  been  acceptable. 

A  portable  switch  is  one  which  affords  a  temporary  passage 
from  one  track  to  another,  bridging  the  inside  rails. 

2.  (Telegraphy.)  A  device  for  connecting  one 
circuit  with  another,  or  for  dividing  a  circuit  into 
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Fig.  6130. 


once.  By  joining  other  circuits  with  these,  a  still  lai^er  num- 
ber of  coi)ies  uuiy  be  made  of  any  one  message  This  system 
of  switches  enables  the  chief  operator  to  place  himself  iu  con- 
nection with  any  wire,  and  to  study  the  work  of  the  operator 
without  his  knowledge.  The  apparatus  is  so  simple  and  com- 
pact that  the  wires  for  several  hundred  lines  may  be  brought 
within  easy  reach  of  one  operator. 

3.   A  key  on  a  gas-burner  to  regulate  the  amount 
of  ^Ms  i);issiiig,  and,  conse- 
ijuently,  tlie  lii^lit. 

S-witch  -  board.  An 
aggregation  of  switches 
upon  one  huae,  so  that 
any  instrument  in  an  office  k 
may  be  eunneeted  with  any 
wire  or  any  battery,  or  cut 
out  altogether. 


Fig.  6132. 


Railway-  Sioitches. 

two  parts,  or,  in  short,  for  altering  any  of  the  con- 
nections of  a  line  or  circuit.  The  ordinary  (jround 
or  lever  switch  is  a  small  metallic  strip  pivoted  at 
one  end,  the  pivot  being  connected  by  a  wire  to  one 
portion  of  an  electrical  circuit.  The  other  end  of 
the  strap  can  be  turned  to  rest  on  an  anvil  or  bed 
connected  with  the  line  desired,  to  be  brought  into 
circuit. 

The  ;>/»5f-switch  is  one  made  of  pieces  of  metal 
connected  each  to  its  appropriate  wire  or  part  of  cir- 
cuit, but  slightly  separated  from  each  other,  so  that 
the  insertion  of  a  ]ilug  or  pin  in  the  interval  between 
them  connects  them. 

Fig.  6131  illustrates  the  peg-switch,  a  a'  are  vertical  notched 
l>ars,  the  first  being  connected  with  the  line  wire  entering  a 
station,  and  the  second  with  the  wfre  going 
out.  b  fj',  c  c'  are  metallic  buttons  to  which 
are  connected  the  instrument  wires  ;  all  the 
buttons  on  the  same  horizontal  line  are 
;  connected  together  at  the  back  of  the  switch. 
The  cut  shows  the  circuit  open.  To  close 
it,  with  the  oflfice  instrument  in  circuit, 
metal  pegs  are  inserted  in  the  orifices  at  a  6 
and  a'  c',  causing  the  current  to  flow  through 
n  6  to  the  instrument,  and  thence  through 
c  a'  to  the  main  line.  If  desired  to  send 
through  circuit  without  connecting  the  in- 
strument, a  peg  is  inserted  only  at  6'  a'  or  c'  a'.  By  a  modifi- 
cation of  the  connections,  this  form  is  adapted  for  a  terminal 
station. 

By  this  means  also  any  desired  amount  of  battery  power  may 
be  applied  to  one  or  more  circuits  by  simply  inserting  metallic 
pegs  in  a  graduated  scale.  Every  new  position  in  which  the  peg 
is  placed  changes  the  number  of  cups  brought  iuto  connection 
with  that  particular  line.  The  same  apparatus  is  also  arranged 
with  spring  catches,  to  enable  the  chief  operator  to  make  a  con- 
necting loop  with  any  line,  or  to  join  two  or  more  lines  together 
by  inserting  metallic  clips  connected  with  the  loop  lines  into 
the  catches.  Each  line  ha^  two  catches,  and  each  will  hold  four 
clips,  BO  that  eight  messages  may  be  taken  from  one  line  at 


Fig.  15131. 


Stoitck. 
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Fig.  6132  represents  a  switch- 
board made  of  wooden  strips 
(non-conducting)  and  metallic 
strips  (conducting),  so  joined  in 
the  shape  of  a  frame  as  to  bring 
the  longitudinal  metallic  strips  and  the  lateral  metallic  strips 
across  each  other  lor  the  purpose  of  making  connections  between 
them. 

In   Fig.  6133.  the  switch  Fig.  6133. 

buttons  are  arranged  in 
pav'K  corresponding  to  the 
number  of  batteries  em- 
ployed, including  the  but- 
tons of  each  pole  of  a  bat-  i^^-,— J- 
tery  iu  one  pair.  The  bat-  Jt^LM 
tery-pole  and  its  button  are 
connected  by  a  wire. 

S-witch'ing-en'- 
gine.  A  ?/f(/Y/-eugine, 
or  donkct/-L'ngine,  used 
about  a  station  ordepot 
for  making  up  trains 
or  moving  engines 
wlijcli  have  not  steam 

UJ). 

In  Europe,  tank-engines  ,  _^^ 
are  commonly  used,  render-  ||^^^ 
ing  unnecessary  the  tender 
which  carries  the  water  and 
fuel  for  the  longer  journeys 
of  the  usual  locomotive 
duty.  The  European  loco- 
motive-engines for  switch- 
ing purposes  have  box 
frames  made  of  wrought- 
iron  plates  made  water- 
tight, and  used  to  carry  the 
water  required  by  the  engine. 

Sw^itch-lau'tern 

railway -switch,  to  indicate 
the  condition  of  the  switch 
either  by  its  position  or  by 
the  display  of  a  colored  light. 

In  the  example,  the  lantern  has 
glasses  of  dilTerent  colors  set  in 
tubes,  so  that  only  the  one  turned 
directly  in  front  is  visible.  The  lan- 
tern is  rotated  by  the  rcciprocatory 
motion  of  the  switch-bar  so  as  to 
indicate  which  of  several  divergent 
tracks  is  open. 

Switch-lev'er.      The 

handle  and  bar  by  which  the 
switch  is  moved.  See  Switch- 
stand. 

S"witch-sig'naL  (Rail- 
icai/.)  A  lantt-'Hi,  flag,  or 
signboard  indiL-ating  the  po- 
sition of  a  switch,  whether 
open  to  the  main  or  side  track 
or  to  one  of  several  main 
tracks.  It  is  frecjuently  con- 
structed so  as  to  be  set 
by  tlie  motion  of  the  I  "~ 
switch,  certain  lights  or 


Telegraph-Battery  Switch- Board. 

See  Tank-locomotive. 
A  lantern  on  the  lever  of  a 
Fig.  61^ 


Sw  I  fch' Lantern. 
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signals    indicatiug   the    respective   switches.       See 
SwiTCH-LA.NTEl:S. 

In  the  example,  the  ends  of  the  switch  rails  lie  in  the  recess 
beneath  the  tread,  so  that  the  flange  of  the  wheel  does  not 


Siriuh-Signat. 


come      in      contact 
therewith.  Thecoun- 
ter    weight    restores 
the  switch   to    posi- 
tion after  movement. 
The  switch-lever  shaft  is  con- 
nected by  cog  gearing  with 
the  turning  signal-shaft. 

Svtritch-stand. 
(R/iiltca>i.)  A  I'uIlTuiu 
and  locking-ilevice  Ibr 
the  levers  whereby 
switch-rails  are  moved. 
The  levers  move  in  slots 
in  arc-shaped  guides, 
which  latter  have  notch- 
es to  hold  the  levei-s  in 
certain  positions  which 
indicate  the  apposition 
of  the  switch-rails  with 
one  or  another  line  of 
rails  which  come  within  its  range  of  adaptation. 

S^triv'el.  1.  A  twisting  link  n  in  a  chain  con- 
sisting of  a  ring  or  hook  ending  in  a  headed  pin 
which  turns  in  a  link  of  the  chain.  The  object  is 
to  avoid  kinking. 

2.  A  small  cannon 
h,  whose  trunnions  are 
placed  in  a  carrier, 
which  is  pivoted  in  a 
socket,  -SO  that  by  the 
two  adjustments  the 
gun  may  be  pointed  in 
any  direction.  A  pivot- 
gnn.     See  page  17"2"2. 

i.  (Xautical.)    A  rest, 
having    adjustment    in 
azimuth,  for  supporting 
Swirets.  a   small  piece  of  ord- 

nance  on   the  gunwale 
of  a  boat  or  ves.sel. 

4.  (Sidtllcri/.)  A  loop  or  runner  through  which 
the  cheok-rein  ]';isses. 

S'wiv'el-bridge.  A  bridge  which  rotate-t  on  an 
axis,  moring  in  a  horlzbntal  plane.  See  SwiSG- 
b::idge  :  Pivot-bridge. 

S^riv'el-gun.  (Ordiunux.)  One  mounted  on  a 
pivot  to  traverse  hori2ontally  in  a  circle.  See  Pivot- 
gun,  pacre  1722. 

S^riv'el-hang'er.  A  form  of  .shaft-hanger  in- 
vented by  Edward  Bancroft,  K.  I.,  in  which,  to  en- 
sure the  weight  of  the  shaft  being  received  over  the 
entire  length  of  the  lx)X,  he  hung  the  box  on  a  uni- 
versal joint,  and  mad    its  axis  of  vibration  coincide 


with  the  center  of  the  box.  This  permitted  the  use 
of  longer  boxes  than  were  before  practicable,  and 
the  presiiure  per  square  inch  on  the  surface  was 
les.sened. 

Sviriv'el-hook.  (Xauiical.)  A  turning  hook 
stnii'[>fl  to  a  tackle-block. 

Swiv'el-hook  Block.    A  pulley  block  in  which 
the  susijeuding  hook  is  sniveled  to  the  block,  so  that  ^ 
the  latter  may  turn  to  pre.seut  the  sheave  in  any 
direction. 

S'wiv'el-joint.  A  section  in  a  chain  or  a  joint 
on  a  rod,  which  allows  the  parts  to  twist  without 
kinking  or  distortion. 

S'wiv'el-looni.  A  kind  of  loom  (formerly)  used 
for  tlie  Hcaviiit;  ul  tapes  and  narrow  goods. 

S'wiv'el-plo'w.  A  plow  having  its  land-side, 
sole,  and  mold-boaid  on  an  axis,  so  that  the  combined 
]W)rtious  may  be  turned  over  to  throw  the  furrow  to 
the  right  or  to  the  left.  Known  in  England  as  a 
tuni-tcrcst  plow  ;  in  the  United  States  as  a  Side- 
hill  Plow  (which  see).  See  also  Ti"RS-\vrest 
Plow,  the  British  name  for  the  implement. 

S^ord.  1.  A  cut  and  thrust  weapon.  Its  use  is 
of  a  ver)-  remote  antiquity,  dating  as  far  back  as  the 
bronze  age.  Stone  is  not  adapted  for  weapons  of 
this  kind,  and  they  have  not  been  found  among  the 
i>;lies  of  jjeoples  unaciiuainted  with  the  u.se  of  metals. 
Artificers  in  flint  could  produce  nothing  better  than 
a  short  knife.  Swords  of  iron  were  made  by  the 
Chinese,  1879  B.  c.  This  was  about  the  era  of  Isaac, 
and  three  centuries  before  Cecrops. 

Herodotnfi  speaks  of  an  "  antique  iron  sword  ■'  as  planted  on 
the  top  of  the  mound  of  worship,  used  by  the  Scythians.  The 
position  was  phallic^  a  form  of  deification  familiar  to  that  whole 
region.  The  sword  found  in  the  great  tomb  of  Kertch  was  of 
iron.    Their  weapons,  however,  were  usually  of  bronze. 

The  swords  of  the  bronze  age  are  always  more  or  less  leaf-like 
in  shape,  double-edged,  sharp- pointed,  and  intended  for  stabbing 
and  thrusting  rather  than  for  cutriug.  They  have  no  hand- 
guards.  (LcBBOCK.)  a  is  an  ancient  iron  sword,  introduced  to 
show  the  difference  in  shape,  e  to  i-  have  solid  handles,  bed 
have  thin  handles  intended  to  have  scaUs  of  wood  to  round 
out  the  hand-hold.  The  handles  are  short, and  are  aiapted  for 
the  use  of  a  smaller-handed  people  than  the  present  inhabitants 
of  the  lands  where  these  specimens  were  gathered,  a  is  an  iron 
sword  from  a  Saxon  tomb,  England  :  ti.  bronze  sword  from  Ire- 
land ;  c,  from  Sweden  :  p,  Switzerland  :  /,  Neufchatel ;  s,  Scan- 
dinavia :  g  h  i  j  k,  Denmark. 

For  the  sake  of  comparison  are  added  :  — 

/  m,  spear-heads  from  Ireland 

n  o,  Irish  bronze  daggers. 

p  q,  bronze  knives  from  Switzerland. 

r,  bronze  lazor-knife  from  Denmark. 

The  Egyptian  sword  was  straight  and  short,  from  2^  to  3  feet 
in  length,  having  a  double  edge  and  a  sharp  point.  It  was  used, 
as  the  monuments  show,  for  cut,  thrust,  or  as  a  dagger.  The 
handle  was  hollowed  in  the  center,  increasing  in  thickness 
toward  each  end,  and  the  end  wa£  surmounted  by  an  emblem, 
such  as  a  hawk's  head  or  the  svmbol  of  Phrah. 

-\ges  ago  the  superiority  of  Damascus  blades  was  proverbial. 
They  were  very  thin,  took  an  exceedingly  keen  edge,  and  were 
so  elastic  that  they  could  be  bent  into  a  circle-without  retaining 
a  permanent  set.  Their  surface  exhibited  a  series  of  fine  wavy 
and  spiral  lines,  which  were  apparently  removed  by  grinding, 
but  restored  by  the  application  of  acids.  From  this  circum- 
stance it  is  inferred  that  they  were,  like  their  modern  imita- 
tions, made  by  welding  together  thin  laminx  or  wires  of  iron 
and  steel.  The  art  is  said  to  have  been  lost  to  Damascus  when 
it  w.-is  taken  by  Tamerlane,  who  carried  away  the  artificers ;  and 
though  swords  are  still  made  there.  the,v  do  not  enjoy  the  repu- 
tation which  tradition  a.ssigns  to  those  of  the  ancient  manufac- 
ture.   See  Damask  :  Steel. 

^Vhen,  A.  D.  Si;i2,  Xicephorus,  son  of  Irene  of  Byzantium, 
attempted  to  throw  off  the  yoke  of  the  Saracens,  he  s<*nt  a  letter 
to  the  Khalif  Haronn  al  Raschid,  in  which,  alluding  to  the 
game  of  che.^,  he  said,  '"  The  queen  considered  yon  as  a  rook, 
and  herself  as  a  pawn,"  and  accompanied  the  letter  with  a 
bundle  of  swords,  which  his  messengers  threw  down  at  the  foot 
of  the  throne.  The  Khalif  smiled,  and  drawing  his  scimeter 
(.^jm^amo^t,  cut  asunder  the  Greek  swords  before  him;  then 
dictated  this  answer ;  — 

''  In  thenameof  the  most  merciful  God  !  Haronn  al  R-aschid, 
Commander  of  the  Faithftil.  to  Nicephoms.  the  Roman  dog.  I 
have  read  thy  letter,  0  thou  son  of  an  unl>elieving  mother. 
Thou  Shalt  not  hear,  thou  shalt  behold  my  reply." 

He  ravaged  Asia  Minor  at  the  head  of  3fX),o60  soldiers,  and 
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ent  Swords,  etc. 


dictated  a  humiliating  pearp  About  thi^  time  Charlemagne 
was  subduing  the  Slavi  of  tht?  EUk*  and  tlie  Avars  of  !Iunj;ary. 
The  king  of  the  Frank'*  at  Aix  la-Chapelle  received  from  the 
great  llaroun  of  Bagd;id  presents,  consisting  of  the  keys  uf  the 
holy  sepulehtT,  a  consecrated  standard  of  Jerusalem,  a  whoel- 
clock  that  Ptruck  the  hours,  an  orgiin,  an  ape,  and  an  elephant. 
Srott,  in  the  "  Tales  of  the  Crusaders,"  describes  ameetimj  be- 
tween Richard  Cosur  de  Lion  and  Saladin.  Saladin  asks  Rich- 
ard to  siiow  hhn  the  strength  for  which  he  is  famous,  and  the 
Norman  monarch  responds  by  severing  a  bar  of  iron  which  lies 
on  the  floor  of  his  tent.  Saladin  says,  *'  I  cannot  do  that,"  but 
he  takes  a  down  pillow  from  the  sofa,  and,  drawing  his  keen 
blide  across  it,  it  falls  in  two  pieces.  Richard  says  :  *'  This  is 
the  black  art ;  it  is  magic  ;  it  is  the  Devil ;  you  cannot  cut  that 
which  has  no  resistance."  And  Saladin,  to  "show  him  tliat  such 
is  not  the  ca'^e,  takes  from  his  shoulders  a  scarf  which  is  so  light 
that  it  almost  floats  in  the  air,  and,  tossing  it  up,  severs  it  be- 
fore it  can  descend.  George  Thompson  states  that  he  saw  a  man 
in  Calcutta  tlirow  a  handful  of  floss  silk  into  the  air,  and  a 
Hindoo  sever  it  into  pieces  with  his  saber. 

Kuropu  wondered  much  at  the  gorgeous  profusion  of  the 
Orient,  and  even  the  "brand  Excalibur''''  must  have  been  of 
Kastern  make,  — 

'*  My  brand  Excalibur 
Which  was  my  pride  " 
*'  For  all  the  haft  twinkled  with  diamond  sparks, 

Myriads  of  topaz-light,  and  jacinth-work 

Of  subtlest  jewelry." 


No  wonder  Sir  Bedivere  coveted  the  sword  of  this  old  British 
chief  and  hid  it  "  iu  tlie  many-knotted  water-flags,"  as  rvlated 
in  the  clironicle  of  the  old  harper  who  is  always  a  little  below 
concert  pitch. 

The  famous  sword  of  Orlando  was  said  to  have  been  the  work 
of  the  fairies,  and  its  name  Viirn/uiat  {flur  tn  f/iabU,  "as  hard 
as  the  devil  ")  is  indicative  of  its  origin,  and  accounts  for  Ihe 
fiict  (,?)  that  he  was  able  to  cleave  the  I'yreneos  with  it.  It  was 
alno  called  Duratu/arte,  DuriiiiJana,  Durinifiana. 

Ciirimia  wils  another  famous  sword  of  Orlando.  Its  name 
was  given  to  the  "  firt^t  royal  sword  "  of  England  from  a  very 
early  period;  iu  the  wardrobe  accounts  for  1483  it  is  so  desig- 
nated 

Morglny  (glaive  de  la  mort)  was  the  sword  of  bir  Bevis  of 
Southampton. 

Tizonn  was  the  famous  sword  of  the  Cid. 
Aiuirea  Fcrrnm,  so  long  believed  to  be  the  Bame  of  a  cele- 
brated Italian  aword-maker,  must  be  given  up      Awliea  is  only 
an  occasional  prefix,  and  Frrrura  is  most  probably  a  corruption 
I  oi  ftrrarhim^ix  weapon-smith,  or  cutler. 

The  Lord  Mayor  of  London  used  to  bear  tlirce  swords,  —  a 
i  common,  a  Sunday,  and  a  jiearl  sword.  These  were  jwt  famous 
I  in  chivalric  records. 

Japanese  officials  of  a  certain  grade  wear  two  swords,  the 

I  hilts  projecting  out  a  foot  in  front  of  the  per.-on  of  the  wearer. 

I  One  of  them  is  a  heavy,  two-handed  weapon,  pointed,  and  sharp 

I  as  a  razor ;  the  other  short,  like  a  Roman  sword,  and  kept  iu 

Ihe  same  serviceable  state. 

Swords  and  sabers  have  a  blade,  either  straight  or  curved, 

I  with  a  tan^,  which  is  inserted  into  a  spindle-shaped  piece  of 

1  wood,  covered  with   leather,  and  wrapped  around  with  brass 

wire;  these  form  the  ^ripe,  which,  with  the  brass  knob  at  the 

'  end  called  the  /;om»i»'/,  constitutes  the  hitt.     The  hand  is  pro- 

1  tected  by  the  ^uard,  which  is  a  curved  piece  of  metal,  consist- 

I  ing  of  from  one  to  three  branches, and  usually  provided  with  a 

I  broad  plate  of  metal,  the  guard-plate,  at  the  point  where  it  is 

attached  to  the  blade. 

The  scabbard  is  the  case,  usually  of  leather  orKteel,  into 
which  the  blade  is  inserted 

The  blade  of  a  sword  consists  of:  The  tang,  which  enters 
the  hilt ;  the  shoulder,  which  abuts  against  the  end  of  the  hilt : 
the  forte,  the  half  of  the  blade  nearest  the  hilt;  the./a*W^,  or 
foible,  the  half  part  nearest  the  point ;  the  point ;  the  back ; 
tlie  flat ;  the  e/J^e. 

The  hilt  consists  of  (the  parts  varying  in  different  kinds  of 
swords)  :  The  pominel,  or  back  piece  ;  the  gripe  ;  the  bars  of 
the  basket,  in  sabers;  the  stool,  or  gjmr^-plate ;  the  bou\\n 
sergeants'  swords  and  horse-artillery  .^abers  ;  the  cros$,  as  in  the 
old  Highland  claymore  :  the  Un&vets,  in  foils  and  rapiers. 

The  successive  operations  in  sword-making  are  forging,  ham- 
mering, swaging,  hardening,  tempering,  setting,  grinding,  glaz- 
ing, hilting,  and  proving. 

In  the  process  of  making  swords,  as  practiced  at  the  factories, 

pieces  of  Sheffield  steel  called  double  /noW.'i  each  of  the  length 

of  two  blades,  the  ends  for  the  tangs  being  of  iron,  are  em- 

j  ployed.     These  are  cut  or  Viroken  in  the  middle,  the  tangs  are 

I  forged  first,  and  afterward  the  blade,  the  furrow  or  furrows 

!  being  formed  at  the  same  time.     Twenty-five  rehcatings  are  re- 

I  quired  for  this  purpose      The  blade  is  then  heated  and  plunged 

'  into  cold  water,   rendering  the  metal-  extremely  brittle  ;  ag-aia 

heated,  and  the  distortions  caused  by  the  haidening  corrected 

by  rehammcring,  when  it  is  again  heated  till  its  surface  assumes 

the  proper  color,  of  which  the  workman  is  the  judge,  to  insure 

its  having  the  due   hardness    and  flexibility  when    tempered, 

which  is  done  by  plungiug  it  at  this  stage  into  cold  water. 

It  is  next  ground.  The  stones  employed  for  finishing  the 
furrows  have  raised  tlntings  suited  to  the  furrows  of  the  par- 
ticular kind  of  blade  to  be  operated  on. 

The  polishing  is  performed  upon  wheels  of  various  sizes,  with 
lard-oil  and  flour  of  emery,  the  blade  being  frequently  Uijipcd 
into  lime-dust  during  the  operation.  A  brush-wheel,  .'Sprinkled 
with  fine  crocus-powder,  imparts  the  final  polish.  The  t^cab- 
bards,  if  of  metal,  the  hilts,  and  other  metallic  parts  are 
treated  in  like  manner. 

In  making  the  metallic  scabbard,  a  piece  of  sheet-steel  is  laid 
over  the  top  of  an  open  vise,  and  beaten  with  a  wedge-shaped 
wooden  mallet,  causing  the  edges  to  approach  each  other.  The 
sides  are  then  beaten  on  each  side  until  the  edges  nearly  unite, 
and  tlie  scabbard  is  slipped  upon  a  mandrel  and  haunuered 
until  the  joint  is  closed  ;  it  is  then  soldered,  and  the  tip,  or 
dras,  and  the  hands  are  put  on. 

The  gripe,  or  handle,  is  made  of  walnut,  with  a  met^illic  strip 

at  the  back  ;  it  is  shaped  by  files,  a  tenon  for  the  ferrule  made 

at  the  end,  and  bnllrd,  that  is,  snnounded  with  grooves,  by 

j  means  of  a  triangular  file  :    the  edges  of  these  grooves  being 

I  afterwiird  rounded,  or  "  balled."  with  another  file.     It  is  then 

drilled  in  a  lathe,  with  a  longitudinal  hole  for  the  tang,  after 

which    it    is  covered   with   dogfish-skin,  secured   by  winding 

cord  or  wire  around  the  gripe  in  the  grooves  between  the  balls. 

The  hilt,  or  guard,  is  cut  from  sheet-metal,  and  bammei-ed 

into  shape,  then  polished,  and  finally  fixed  to  the  sword.     This 

operation  is  called  mounting. 

Sword-blades,  resembling  those  of  Damascus,  are  made  at 
Soliugen,  in  Germany.  A  fagot  is  first  formed  of  alternnte  fine 
bars  of  iron  and  steel.  It  is  drawn  out,  doubled,  and  twisted 
several  times,  and  then  formed  into  a  ribbon.     Two  such  rib- 
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bons  are  wekled  together,  inclosing  between  them  a  thin  blade 
of  the  best-cutting  English  steel.  After  polishing  it,  it  is 
dipped  in  diluted  sulphuric  acid,  to  give  it  a  puttem. 

Srt^ord-blades,  reseuibling  in  appearance  tlie  Oriental  blades, 
and  equal  to  them  in  qu:ilit>  ,  h:ive  been  made  in  Germany,  by 
the  process  of  Prof.  Crevilli,of  Milan. 

•'  A  long,  flat  piece  of  malleable  steel.  Ih  inchc.^  in  breadth 
and  i  inch  in  thickness,  is  first  bound  with  iron  wire,  at  tnter- 
Tnls  of  J  inch.  The  iron  and  steel  nrv  then  incorporated  by 
welding,  and  repeated  .-Wditions  (lU  to  20)  of  iron  wire  made  to 
the  foiling,  in  the  same  manner  as  the  first.  The  forging  is 
then  stretched,  doubled,  and  welJed;  and  the  process  is  re- 
pe.it«d  as  often  as  may  be  desired,  when  the  material  is  brought 
to  the  shape  required  by  the  hanmier  on  the  anvil. 

''By  filing  semicircular  grooves  on  both  side^j  of  the  blade, 
and  again  subjecting  it  to  the  hammer,  a  beautiful  rosette- 
fihaped  damask  is  obtained.  By  special  manipulation  the  pat- 
tern may  be  made  to  assume  other  forms.  Tlie  p;ittem  is 
brought  out  by  tlie  application  of  aqua  furtis  and  vinegixr.  An 
idea  of  the  extraordinary  tenacity  of  those  blades  may  be 
formed  from  tlie  fict,  that  out  of  210  blades  examined  by  a 
military  commission,  and  each  of  which  was  required  to  bear 
three  cuts  against  iron  and  two  against  a  flat  wooden  table,  not 
a  single  one  snapped  or  had  itu  edge  indented."'  (See  WooTZ ; 
Damaskeening.}  \ 

2.  (If'eavi)if/.)  One  of  tlie  liars  di^peudent  From 
tlu!  rockiiifj-lrce  and  supporting  the  Inif. 

3.  Tlie  scutching- bliide  of  the  tlax-dresser.  Sec 
Sci'TCiiFn. 

Sword-bay'o-net.      A  hayonet   with   a   hlade 
like  a  swoid,   ami   capable  of  being  detached  from  ' 
the  barrel  and  used  like  a  sword. 

Sword-belt.    The  waist-belt  from  which  a  sword  , 
is  slung.  I 

Sword-cane.  A  cane  w^ith  a  concealed  sword,  j 
Sw^ord-knot.  A  knotted  ribbon  on  asword-hilt.  [ 
S-wrreuch.  A  spanner  or  wrench  of  an  S-shape, ' 
to  enable  it  to  reach  parts  not  so  readily  approached  , 
by  the  ordinary  monkey-wrench.  It  has  two  jaws 
of  diiferent  angles,  and  an  adjusting  screw  in  the 
stock. 

In  Fig.  6139,  the  respectiTC  pairs  of  jaws  are  operated  by  a 
right  and  left  screw  and  thumb-piece.    Scales  are  placed  on  the 
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The  gla.<s  tube  h  is  about  IS  inches  in  length 
and  -■  ,n,i  of  an  inch  in  iniernal  diameter      At  the 
upper  extremity  is  a  cylindrical  vessel  «i,  2  or  3 
inches  loug  and  half  an  inch  in  internal  dimiicter. 
The  lower  extremity  is  turnea  upward,  and  ter- 
minates in  a  Te.«sel  c.    The  hydro- 
gen is  contained  in  the  space  ba, 
and   the    oil,   colored    red    with 
alkanet,   occupies   the  space  be- 
tween h  c. 

The  sympiesometer  is  gradu- 
ated by  placing  it  together  with  a 
standard  barometer  and  ther- 
mometer ia  a  glass  vessel,  in 
which  the  pressure  of  the  air  c.">n 
be  varied  at  ple-Tiiure  The  top 
of  the  column  is  marked  at  the 
points  where  the  barometer  shows 
27.28,29.30,  31  inches  respect- 
ively. The  spaces  between  the 
marks,  coinciding  with  the  inches 
of  mercury,  are  then  subdivided 
into  llX)  equal  parts  each,  and 
the  great  range  makes  the  in- 
strument valuable  for  recording 
minute  variations,  subject  to  cor- 
rection, depending  on  the  vaii- 
ation  in  the  volume  of  the  hydro- 
gen due  to  changes  of  the  tem- 
perature. A  graduated  sliding 
scale  assists  in  reaching  the  cor- 
rected result. 

Fig.  6141  is  another  form  of  the 
instrument. 


Sympiesometers, 


Syn-cli'nal  Line.  {Mining  Enijiaccrinfj.)  The 
axis  of  valley  curvature  of  strata,  at  which  the  beds 
which  are  tilted  in  rrj»posite  directions  are  supposed 
to  meet.      Opposed  to  aati-clinal. 

Syn-os'te-o-tome.  {Surgical.)  A  disinem- 
beriiig-knife. 

Sy'pher-ing.  {Siiipivrighting.)  Lapping  the 
cliamfered  edge  of  one  plank  over  the  similarly  cham- 
fered edge  of  another,  so  as  to  form  a  joint  with  a 
plane  surface. 

Sy'pher-joint.  {Carpentry.)  A  lap  joint  for 
the  eilges  of  boards,  leaving  a  flat  or  Hush  surface. 

Sy'ren.  See  Sir.EX.  See  also  *'Tyndall  on 
Sound,".  London,  1S75,  pages  61,  82,  and  frontis- 
piece ;  also  ''London  Engineer,"  January  21,  1876. 

Fig.  6142.  ' 


S -Wrench. 


respective  halves,  which  have  n  motion  on  each  other,  each  i 
piece  having  an  inner  and  outer  jaw  of  the  respective  pairs. 

Sym'bol-print'lng.  {Tefajraphi/.)  A  system  , 
of  intnting  in  ilots  and  ujarks  (.see  Moksk  ALPH.\BEr)  | 
or  other  cipher,  as  distinct  from  printing  in  the  i 
usual  Roman  letter.  (See  Pp.inting-telec.raph.)  , 
The  dots  and  dashrs  of  tlie  Morse;  or  similar  system,  i 
may  be  ))roduced  by  pressure  on,  or  penetration  of 
the  pa]>er  (Morse),  or  by  a  chemical  action  at  the  j 
point  of  contact  of  the  styles  (Bain),  or  the  passage 
of  tile  electric  <-urrent.  | 

Sym'pa-thet'ic  Ink.    A  colorless  ink,  the  writ- 
ing made  NMtli  whirh  is  made  visible  by  a  subsequent 
ojieratiou, — warmth,    or  other  reacting  stimulant,  i 
Scl-  Ink,  page  11S7.  I 

Sym-phys'e-o-tome.  (Surfjical.)  Fr.  Couteau  i 
symphysicn.  A  knife  used  in  operation  of  the  divis-  i 
ion  of  the  syinphi/sis  pubi-*t  to  enable  the  pelvis  to  ! 
opeti  and  ])eirnit  delivery  ;  the  SiyauUian  section.       I 

Sym'pi-e-som'e-ter.  Invented  by  Mr.  Adie 
of  Edinburgh.  It  consists  of  a  column  of  oil  support- 
ed by  atmospheric  pressure,  and  rising,  not  likf  the 
mercury  of  the  barometer  into  a  vacuum,  but  against 
a  body  of  hydrogen  gas,  which  acts  like  a  spring 
against  the  column  of  oil  ;  and  as  the  elasticity  of, 
the  hydrogen  varies  witli  every  change  of  tempera- 
ture, a  movable  thermoraetcr-scale  is  attached  for  , 
making  tiie  necessary  corrections.  I 


^i^ 


Si/ringe,  by  Hero. 

Syr'inge.  1.  A  .small  hand-pump  for  ejecting 
wati-r.  Well  described  by  Hero  in  his  "  Spiritalia." 
He  describes  it  for  injecting  a  litjuid,  or,  by  an  in- 
verse operation,  withdrawing  jms  from  a  wound. 
Fig.  6143  shows  the  squirts  which  formed  a  part 
of  the  horse-pla}'  of  the  carnivals  and  sports  of  the 
Middle  Ages. 

See  under  the  following  heads  ;  — 


Catarrhal  syringe. 

Catheter-syringe. 

Condensing-syringe. 

Ear-.«yringe. 

Elastic-bulb  syringe. 

Knema-s^ringe. 

Exhausting-syringe. 

Kye-syringe. 

Oarden-syringe. 

Hemorrhoidal  syringe. 

2.  {Surgical.) 


Hypodermic  syringe. 
Injection -syringe. 
Ointment-syringe. 
Pen  is -syringe. 
Probe-svriuge. 
Squirt  ' 

Transfu  si  o  n -sy  ri  n  ge. 
Universal  syringe. 
Vaginal  syringe. 


SVKINGE-CASE. 
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SYRUP-STAND. 


rig.  uua 


j;^5f 


a.  AupI's  silver  eye-syrioge  with  silver  and  gold  points. 

6.   liifliolirs  suh|i:ilpL'bnil  syringe. 

c    .MfFarlan's  lachr.Miial  syringe. 

(/.  lliil)hrr-l)ag  L':ir-syringe. 

Clotwortliy's  syringe,  jVugust  24, 1875,  has  a  removable  nozzle 
over  the  rounded  end  of  a  vaginal  syringe.  It  may  be  used  for 
either  sex. 

Wheelock's,  April  11, 1865,  has  orifices  to  discharge  the  liquid 
backwardly. 

The  pni'uniatic  syringe  is  an  instrument  for  illustrating  the 
compressibility  of  gases.     It  consists  of  a  strong  glass  tube  hav- 


Fig.  G144. 


Fig.  6145. 


cave  on  its  edge,  and  terminated  by  a  long,  ilexible, 
probe-poiiitcd '.stylet.  >'ormerly  used  for  fistula 
in  (inn,  l)y  incision. 

Syr'inx.  (Mtisic.)  A  wind-instrument,  consist- 
ini;  dI  h  row  of  punUlel  reeds  of  varying  lengths,  and 
l)layed  l)y  blowing  into  their  open,  upper  ends.  Their 
varying  lengths  determine  their  pitch.  Tlie  usual 
nunilx*r  was  seven,  but  some  ar»  found  having  from 
three  to  nine. 

Probably  the  u^ab  of  the  Hebrew  Bible,  which  in  our  version 
is  reiideri-'d  orifo»..  The  s»w;)/toH(a  of  the  Hebrew  {zaittpogna 
is  the  Italian  bagpipe)  was  probably  a  syrinx  with  bellows, — 
the  rudinieutary  organ. 

The  pandean  pipes,  eight  in  a  row,  and  of  graduated  lengths, 
are  shown  on  old  uiouuuients  and  gems. 

A  syrinx  with  bellows  is  shown  on  one  of  the  ancient  terra- 
cotta exhumed  at  Tarsus,  Asia  Minor.  It  is  supposed  to  be 
2,000  years  old,  as  coios  of  the  second  century  d.  c.  were  im- 
bedded in  the  earth  in  its  vicinity. 

The  Peruviaus  had  a  syrinx  with  eight  pipes.  One  speci- 
men of  the  instrument  was  about  four  inches  wide,  the  longest 

Fig.  0146. 


Reecfs  Syringe. 


pipe  having  also  about  that  length.  They  were  made  of  cnne 
or  stone.  The  one  above  referred  to  was  made  of  a  talcose 
stone,  and  was  peculiarly  ornamented.  It  was  found  on  the 
breast  of  a  skeleton  in  one  of  the  liiiacas,  or  Peruvian  tombs. 
Four  of  the  tubes  had  laternl  finger-holes,  by  stopping  which 
the  tones  were  lowered  a  semitone.  It  appears  to  have  been 
called  the  kuayra-piiliura^  whatever  that  may  meuu.  It  had 
one  more  pipe  than  the  classical  or  the  modem  instrument. 


Syringe. 


Pneumatic  Syringe. 


ing  a  tiglitly  fitting  piston,  which,  on  being  forced  down,  com- 
presses the  gas  intoabvdb  proportional  to  the  amount 
of  pressure  applied.        ' 

Heed's  .syriTige  for  cattle  is  used  for  injecting  medi- 
cine, or  as  a  stomach  pump.  It  does  not  differ  ma- 
terially except  in  size  from  the  ordinary  surgical  ap- 
paratus for  an  analogous  purpose.  When  used  as  an 
injector,  the  induction  enii  of  the  syringe  is  plunged 
in  a  bucket  containing  the  medicament,  and  the  in- 
jection-tnlje  is  introduced  through  the  esophagus 
into  the  paunch,  to  which  the  medicine  is  directed. 
"When  used  to  relieve  a  distended  paunch,  the  long 
tube  is  secured  to  the  induction  end  of  the  syringe, 
and  the  fermenting  pultaceous  mixture  and  gas  are 
ejected  at  the  .'^ide  of  the  cylinder. 

Syr'iuge-case.  A  box  for  the  compact  stowage 
of  the  surgical  syringe.  The  injecting-tubes  I'est 
in  the  notches  of  a  tray,  which  has  an  aperture  to 
;dlow  the  proji'ction  of  the  upper  part  of  the  bulb. 

Syr'inge-en'gine.  One  used  as  a  fire-engine 
.sonic  crnturics  siin*c. 

Syr'inge-valve.  A  peculiarly  constructed  valve 
used  in  syringes.  The  valve-guide  stem  has  an  end 
kmib.  by  wliich  its  falling  out  is  prevented. 

Syr-ing'o-tome.     {Sargical.)    A  bistoury,  con- 


Syringe-Engine. 

The  syrinx  is  shown  in  English  MS.  of  the  ninth  and  tenth 
centuries.  In  one  of  the  eleventh  century,  the  tubes  are  in- 
serted in  a  boat-shaped  box. 

The  syrinx  was  used  by  the  Romans  as  a  noisy  improvement 
on  hissing,  in  condemning  bad  actors  ;  the  English  cai-ra/l  and 
the  American  ichisile  are  its  legitimate  successors.  The  occu- 
pants of  our  peanut  galleries,  however,  use  it  indiscriminately 
for  praise  or  blame. 

It  may  be  said  of  them.a.-J  Quince  the  carpenter  says  of  Pj'ra- 
mus, — 

"  lie  goes  but  to  see  a  noise." 

Syr'up-stand.    See  Siuup-stand. 
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T. 


Tab.  1.  {Fulling.)  One  of  the  revolving  arms 
which  lift  the  beaters  of  a  fulling-mill. 

2.  (Shoe.)  .V  latehet  or  tlap  of  a  shoe  or  half-boot, 
formerly  tastenej  with  a  biiekle,  of  late  by  a  string. 

3.  The  metallic  binding  on  tlie  euil  of  a  .shoe  or 
coi'set  lace.      A  taif. 

Tab-a-ret'.  (Ful/riL:)  A  stout,  satin-striped  silk 
goods. 

Tab'by.  (Fuhric.)  Silk  or  otlu'rstulf  having  an 
irregularly  waved  or  watered  surl'ace  jiroduireil  by 
pressure,  irsualiy  i^etween  engraved  rollei's  in  the 
mode  of 'Calendering,  known  as  tabbijintj.  There  is 
but  little  difference  between  tabbying,  iralcrimj,  and 
riwiri,  the  effect  in  eacli  ea.se  being  produced  liy  tlie 
flattening  of  .some  of  the  fibers  wliile  the  others 
remain  undisturbed,  eausiug  the  different  parts  to 
reflect  the  light  unequally. 

"  My  false  taby  wastecote  with  gold  lace"  —  Pepys,  1661. 

Tab'by-iiig.  Passing  fabrics  between  engraved 
rollers  to  ciiiirer  a  wa\*v  or  watered  ap])eai'ance. 
Amdogous  to  ii'idering,  or  mnire.     See  Tabby. 

Tab'er-na-cle.  (Xaatical. )  An  elevated  socket 
for  a  boat's  mast ;  or  a  projecting  |iost  to  which  a 
must  may  lie  hinged  when  it  is  fitted  for  lowering  to 
p.isi  Ivneath  bridges. 

Tab-i-net'.  (Fabric.)  A  goods  of  silk  and  wool, 
adaiiti-cl  tor  window-curtains. 

Ta'ble.  1.  (Furniture.)  A  piece  of  furniture  on 
wliirh  \iands  or  work  is  placeil,  so  as  to  be  readily 
reached  by  persons  sitting  adjacent  thereto.     , 

Tables  are  known  by  size,  shape,  construction,  material,  pnr- 
pose,  etc.,  as, 

Card,  Dininjr-room,  .*elf-waiting. 

Carving,  Extension,  Sfeani-heated, 

Center,  Folding,  Toilet, 

Chefts,  Ironing,  Work,  etc. 

The  Egyptians  used  chairs  and  tables  in  what  we  con- 
sider the  regular  civilized  way ;  neither  reclining  on 
couches,  as  in  the  lazy  w.ay  of  the  later  Romans,  nor 
squatting  on  a  rug,  as  tile  modern  Oriental.  Their  tables 
were  supported  by  central  steins  or  by  legs,  the  latter 
terminating  in  carved  feet  like  those  of  lions  or  dogs. 
They  were  of  metal,  stone,  wood,  or  ivory  :  were  carved, 
painted,  and  gilded  ;  square,  round,  or  oblong. 

The  annexed  cut 
shows    oue   with   a  Fig.  6149. 

central  post,  where 

Fig.  6148. 


2.  (Glass-making.)  a.  The  flat  disk  of  crown 
glass  which  is  made  from  a  bulb  on  the  end  of  a 
blowing-tube,  transferred  to  a  potili/,  gradually  and 
finally //os/icrf  into  a  disk  by  rotating  in  front  of  a 
FL.\sHIXC.-FUF..N'.iCE  (which  see). 

b.  The  flat  plate  with  a  raised  rim,  on  which  plate 
glass  is  formed.     See  Fig.  11  SI. 

3.  A  cliess  or  backgammon  hoard. 

4.  (Diamiind-cutting.)  a.  A  form  of  diamond- 
cutting.  The  top  of  the  stone  is  ground  flat  with  a 
corresponding  flat  bottom  of  less  area,  with  its  lour 
upper  and  lower  facets  cut  parallel  to  each  other. 
See  Diamond-cutting. 

b.  The  up]>er  flat  surface  of  a  brilliant  cut  dia- 
mond ;  the  zone  facets  around  it  are  known  as  the 
bizH.  The  lower  Hat  face,  the  collet,  which  con- 
verts the  culas.se  into  a  truncated  pyramid,  is  -^  of 
the  size  of  the  table,  and  parallel  therewith.  See 
Brilliant. 

5.  (Architecture.)  a.  .4  smooth,  simple  member 
or  oniameut  of  various  forms,  but  most  usually  in 
that  of  a  long  scjuare. 

b.  Table  or  tablet  moldings,  horizontal  bauds  or 
moldings,  such  a.s  base-moldings,  strings,  coruices, 
etc. 

6.  A  tablet.  Formerly  a  board,  slab,  or  leaf  to 
contain  writing.  The  term  is  nearly  olisolete  as  a 
writing  surface,  but  is  still  useful  as  indicating  lists 
and  calculations,  generally  in  lines  and  cohimns. 

7.  (IVeaving.)  The  board  or  bar  in  a  draw-loom 
to  which  the  tails  of  the  harness  are  attached. 


Fig  6150. 


Es^tfpfinil   Tiih'.r^ 
{from   Wttkinsnn] 


(from  SuU'.'s  Collection). 


the  figure  of  a  captive  forms  the  shaft,  an.l  a  flat  bii.se  the  foot. 

Fig.  nUa  is  a  table  in  the  collection  of  Mr.  .Salt,  and  is  inlaid 
with  ornaments  of  vines  and  the  peculiar  serpent  figure  that  is 
represented  in  connection  with  wine.  Possibly  to  suggest  that 
it  •'  stingeth  like  au  adder,"  as  they  were  fond  of  moralizing  at 
their  feasts. 

The  Romans  used  throe-legged,  four-legged,  and  central-stem 
tables  ytnnnopodium^  :  also  .seniicircular.'lunette,  and  S-shaped 
tables  (siffOTdla).  Tablecloths  do  not  appear  to  have  been  used 
by  the  Greeks  or  Romans. 

A  revolving  table,  to  present  the  viands  to  the  guests  in  ro- 
tation, was  used  in  Varro's  villa  at  Casinum. 

For  ancient  tables,  see  Fosbroke's  "  Eney.  Antiq.,"  I.  380  <t 
'"I- 


Shaping  Mac/inie  {\.  Y  .Slearn-Engine  Co.],  wUh  Two  lahks. 

8.  (MacMnenj.)  The  part  on  which  work  is  placeil 
to  be  operated  upon  ;  the  term  bed  is  also  used  to 
designate  the  large  flat  table  of  a  planing-macliine. 
Shaping-machines  have  single  oi-  double  licds,  the 
latter  being  lighter  than  one  continuous  one  of  equal 
reach,  besides  liaring  an  additional  adjustability,  as 
shown  in  the  figure,  where  an  object  of  irregular 
shape  may  he  suiiported  to  present  an  accurately 
horizontal  surface  while  it  rests  upon  two  tables  of 
varying  bights. 

The  shaping-machine  shown  in  Fig  6150  has  a  cutting-bar 
with  16  inches  stroke,  and  the  head  has  a  traverse  of  6  feet, 
with  quick  return-motion.-  The  stroke  is  adjustable  to  any- 
thing less  than  16  inches.  It  has  two  tables  for  holding  work, 
botli  of  which  are  movable  up  and  down  by  screw  and  hand- 
wheel,  and  longitudinally  by  means  of  rack  and  pinion,  with 
ratchet-lever. 


TABLE-ANVIL. 
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Fig.  6I0I.  Ta'ble-an'vil.  A  small  anvil 
ailiii'tcil  tu  lie  si^TcWfil  to  a  table  for 
bt'iHtiiij;  plati's  nt  \\u;Ui\  or  wires,  mak- 
iii^^  siii;lI|  ri'paiis,  t-tv.      See  Stakk. 

Ta'ble-di'a-mond.  {DUunond'Cui- 
tid'j.)  TabU-cutiinij  is  adopted  with 
Hat,  thill  ^eins,  which  have  not  suHi- 
eieiit  jiiiitaheiiiiioe  to  be  cut  as  rose 
(Uuhioik/s  or  Inilliuiits. 
Ta'ble-fork. 

Tlie  tiibU"  ■  fork  is  a  moi.iern  invention. 
Table- Diamond.  Many  ceuturit-s  before  its  common  use  the 
article  wm  known.  It  appears  to  have  been 
a  matter  of  taste  and  cleanliness  with  some  persons  in  Con- 
stantinople as  enrly  as  the  eleventh  century  One  of  silver, 
from  a  ruin  on  the  Via  Appia,  is  engraved  by  Oaylus.  as  a  classi- 
cal antique.  They  ar«  stated  to  have  been  brought  from  China 
to  Italy,  where,  in  Coryatt's  time,  they  were  of  silver,  iron,  and 
steel,  and  used  by  gentlemen  They  are  mentioned  in  a  charter 
of  Ferdinand  I  ,  king  of  Spain,  .\.  d.  1101,  and  in  the  wardrobe 
accounts  of  Edward  I.  of  England,     ^^ee  also  Fokk. 

Forks  are  made  from  rods  of  steel,  about  i  inch  square  The 
tang  and  shank  are  first  roughly  formed,  and  cut  off  with  about 
an  inch  of  the  square  rod,  which  is  drawn  out  tlat  to  tlie  length 
of  the  prongs.  The  shank  and  tang  are  then  heated  and  shaped 
by  means  o(  a  die  and  swage.  The  tlat  part  is  then  brought  to 
a  white  heat  and  swaged  between  two  corresponding  dies,  one 
on  an  anvil  and  the  other  upon  the  face  of  a  drop-hammer,  like 
that  of  a  pile-driver,  which  is  let  fall  from  a  hight  of  7  or  8 
feet,  the  thin  film  left  between  the  prongs  is  afterward  cut  out 
with  a  tiy-press.  The  forks  are  then  annenled.  their  prongs 
filed,  bent  to  the  proper  curve,  reheated,  hardened  by  plunging 
in  cold  water,  and  afterward  tempered  at  the  heat  at  wliich 
grease  intlames. 

Fig.  6152. 


'  of  the  t-ible,  or  srace  before  meat,  and  on  the  other,  the  grace 
'  after  meat.     {See  CvaviNG-KMFj;,  page  492.) 
I      The  set  of  these   knives   usually  consisted   of  four.      They 
j  were  kept  in  an  upright  case  of  stamped    leather,  and  were 

placed  before  the  singer,  according  to  the  adaptation  of  each 
:  part  to  the  voice,  indicated  upon  them. 

I  In  forming  a  table-knife,  the  blade  is  forged  at  the  end  of  a 
I  bar  of  slicar-stet'l,  and  then  cut  off.  Tu  it  is  then  welded  a 
j  piece  of  iron,  which  is  shaped  to  form  the  bolster,  shoulder, 
I  and  tang.  The  bolster  is  formed  between  swages.  The  blade 
I  is  then  reheated  and  finished  ou  the  anvil,  or  }«uiithed,  as  it  is 
I  termed,  stamped,  tempered,  and  ground.  The  handle  is  theu 
I  attiiehed. 

j  The  manufacture  of  table-cutlery  has  of  late  years  been  in- 
,  troduced  into  this  country,  where  a  machine  has  bueii  invented 

for  forming  knife-blades.     This  uiachine  has  been  adopted  in 

Europe. 

Ta'ble-lathe.     A  small  lathe  attached  by  a  ehimp 

to  a  table  ami  run  by  hand,  or  by  a  driving-wheel  in 

j  a  niovalile  Iraine.      .See  Hanu-LATUE. 

j       Ta'ble-leaf  Joint.     A  ijeculiar  I'orm  of  furniture 

'  joint  ii.sed   in  de.■^k    and  table    leaves,  rnh's,  and  in 

I  some  kinds  of  shutters.     It  has  a  molded  edj;e,  forni- 

!  ing  a  quarter  •round,  the  respective  portions  being 

hollow  and  mvelling,  so  as  to  move  on  each  other  in 

manner  of  a  knuckle-joint.     The  pintle  occupies  the 

po.sition   of  the  axis  of  the  curved  surfaces.     Also 

known  as  a  /'it/t' -joint. 

Fig.  Glfj3  shows  a  machine  for  planing  the  molding  edges  ; 
the  cntter-heads  if  ^  have  the  shape  the  converse  of  the  one  re- 
quired ou  the  material.    The  cutter-heads  and  mandrel  aie  upon 


Fig.  6153. 


Table  -  Grinder. 

Ta'ble-griiid'er.     A  form  of  grinding-bench. 
Ta'ble-knife. 

Sharon  Turner  C  History  of  the  Anglo-Saxons  ")  observes, 
that  "  in  all  ancient  pictures  of  eating,  etc.,  knives  are  seen  in 
the  hands  of  the  guest>^,  but  no  forks.''''  Their  use  at  table 
was,  no  doubt,  coeval  with  that  of  the  table  itself.  Forks  are 
of  very  modern  introduction.  Coryatt,  in  bis  "  Crudities,"  pub- 
lished 1611,  says:  "  1  obseruedacustomein  all  those  Italian  cities 
and  townes  through  which  1  pa,ssed  that  is  not  vsed  in  any  other 
country  that  I  saw  in  my  traules,  neither  doe  I  think  that  any 
other  nation  of  Christendome  doth  vse  it,  but  only  Italy.  The 
Italians  and  also  most  strangers  that  are  commorant  in  Italy, 
doe  alwaies  at  their  meals  vse  a  little  forke  when  they  cut  their 
meate.  For  while  with  their  knife,  which  they  bold  in  one 
hand,  they  cut  their  meate  out  of  the  disli,  they  fasten  their 
forke,  which  they  hold  in  their  other  hand  upon  the  same  dish 
so  that  whosoever  he  be  that  sitting  in  the  company  of  others 
at  meate,  shoul  vnadui.*iedly  touch  the  dish  of  meate  with  his 
fingers  from  which  all  others  at  the  table  doe  cut.  he  will  give 
occasion  of  offence  unto  the  company  as  hauing  transgressed 
the  laws  of  good  manners,  in  .vo  much  that  for  his  error  he 
shall  be  at  lea>*t  broue-beiifen,  if  not  reprehended  in  words  " 

Even  when  Ileylin  published  his  "  Cosmngraphy,''  lfir)2, 
they  appear  to  have  Ijeen  a  novelty  in  England,  as,  after 
speaking  of  the  chnp'iticks  used  by  the  Chinese,  he  adds, 
"  The  use  of  silver  forks,  which  is  by  some  of  our  spruce  gal- 
lants taken  up  of  late,  came  from  theuce  into  Italy,  and  from 
thence  into  Englantl.'* 

In  a  curious  class  of  knives  of  the  sixteenth  centurv.  the 
blridcs  have  on  one  side  the  musical  notes  to  the  benedictiou 


Machine  for  making  Table-Leaf  Joints. 

a  sliding  carriage,  the  work  being  dogged  to  the  rests  n  h,  whose 
inclination  secures  the  proper  presentation  of  the  staff  to  the 
cutters. 

Ta'ble-plane.  {Joinery.)  A  furniturc-makpr's 
plane  for  making  those  joints  on  the  flaps  of  table 
and  side-boards  called  rule-joints. 

The  respective  parts  have  rounds  and  hollows,  and 
the  planes  are  made  in  pairs,  counterparts  of  each 
other. 

Fig.  6154.  Fig.  6155. 
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Pair  of  TabU-Ptaites  with  Fence. 

Ta'ble  Steam-en'gine.     A  form  of  engine  in 
wliich  the  cylinder  is  lixed  upon  a  iable-lilcc  base. 


TABLET. 
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The  piston-rod  has  a  cross-head  norkiiig  in  straight, 
slotted  guides  on  the  to])  of  the  cylinder,  and  is  con- 
nected, by  rods  at  each  side,  with  two  iiarallel  cranks 
on  the  shaft  under  the  tuile. 

Tab'let  1.  (Architecture.)  A  coping  on  a  wall 
or  scar|>. 

2.   .\  plate,  or  slab  for  writing  upon. 

The  pugillarfs  of  the  ancients  were  made  in  the  form  of 
books,  the  leaves  of  skiu,  ivory,  pan-huient.  wooj.  fijteU  within 
covers  anJ  held  by  a  wire  or 
rililion  which  passed  tbrnugb 
hole.-^  in  h11  of  tbein,  so  that 
ihey  opened  like  a  fan.  The 
terms  i/uftlices^  inpltus^  quin- 


triplicfs,  indicated  the  number 
of  leaved. 

**  Deoiaratus  took  a  pair  of 
tablet;!,  and,  clearing  the  wax 
away  from  them,  wrote  what  the  king  [Xerxei;)  was  purposing 
to  do.  upon  the  wood  whereof  the  tableti  were  made  ;  having 
done  this,  he  spread  once  more  the  was  over  the  writing,  and 
so  .sent  it  ""  —  IIebopotcs.  VII  239. 
Ivory  is  now  commonly  used- 

Ta'bling.  1.  {Xmitical.)  An  additional  thick- 
ness of  canvas  on  portions  of  a  sail  exposed  to  chaf- 
ing, or  to  strengthen  the  sail  at  certain  points,  as  the 
edges. 

2.  {Carpentry.)     A  coak  or  tenon  on  the 
scarfed  face  of  a  timber,  ilesigned  to  occupy 
a  counter]>art  recess  or  mortise  in  the 
chamfered  face  of  a  timber  to  which  it 
is  attached.     See  Sc.\r.F. 

TaTjor.    (.l/i«i'c.)    A  small  shallow  drum 
used  to  accompany  the  pipe,  and  beaten  by  the  fingers. 

Tab'ou-ret.     1.  An  aimless  seat. 

2.    .\ii  emiiroiderv  frame. 

Tab  ret.  (.Vusic.)  A  musical  instrument  of  the 
small  drum  or  tambourine  class. 

The  word  rendered  tabr^t  or  timbrel  in  the  King  James  version 
of  the  Bible  is  the  tf>ph  of  the  Hebrew  Scriptures  .  a  wonl  which 
is  probably  allied  to  rfii/r.  '/^/f,  or  adit/t^,  a  small  hand-drum 
of  the  East-  The  tnph  was  evidently  a  tambourine  or  hand- 
drum,  like  the  Ezvptian  /tarabooka.  and  is  interesting  in  con- 
nection with  the  rejoicing  of  Miriam  and  the  sad  episode  of  the 
daughter  of  Jephthah. 

Tache.     A  pan  in  a  battery  of  sugar-pans. 

.\11  t;ie  pans  in  a  battery  are  termed  lachrs  The  term  is. 
however,  often  especially  applied  to  the  smnlUst  of  the  five ;  that 
immediately  over  the  tire  from  which  the  concentrated  juice  is 
transferred  to  the  cooler,  also  called  the  strtkins:-tar:fu- 

Ta-chom'e-ter.  An  instrument  for  mea.suring 
the  vtflo  ity  of  moving  bodies.  Woltmann's,  for 
measuring  the  speed  of  flowing  licjuids,  has  several 
.spiral  vanes  on  a  shaft  carrying  an  endless  screw, 
which  turns  a  series  of  geareil  wheels.  On  being 
placed  in  a  cun-ent,  the  vanes  .i-ssume  a  position 
perpendicular  thereto,  and  their  rotation  actuates 
the  clock-work  mechanism  which  is  graduated  to 
indicate  the  velocity  in  miles  per  hour,  or  other 
units  of  measurement. 

See  Speed-g.\ge  ;  SpEEn-RECor.DER  ;  Veloci- 
METEIl,  etc. 

Tack.  1.  (XaiUical.)  a.  The  lower  forward 
comer  of  a  fore-and-aft  sail. 

b.  The  lower,  weather  corner  of  a  course,  or  lower 
square-sail. 

c.  The  rt)pe  by  which  the  fonvard  lower  comer 
of  a  course  or  stay-sail  is  drawn  forward  and  confined. 


d.  A  rope  by  which  the  lower  comer  of  a  studding- 
sail  is  drawn  outward  and  held  to  the  boom. 

2.  «.  A  -small,  rtat-lie.adeil,  sbaip-jiointed  nail. 
-At  the  princi].al  seat  of  the  taik  manufacture  in 
England,  it  is  not  an  uncoiiniiun  feat  for  the  work- 
men to  forge  1,200  ta.ks  so  small  as  to  l>e  contained 
in  the  barrel  of  an  onlinary  goose-iiuill  ;  their  weight 
being  about  24  grains.  Tacks  are  known  as  cttrpet, 
tctithcrcd,  giiiip,  ir«,s/i,  brooui.  felting.  Their  size 
is  designated  by  the  weight  of  1,000,  as  3  oiuice,  6 
ounce,  8  ounce,  etc. 

4.  A  short  pin  with  a  large  Hat  head,  used  by 
draftsmen  to  hold  a  sheet  of  pajier  on  the  drawing- 
boaiil  ;  a  Ihnmb-tack  ;  called  also  druicing-pin. 

Tack-block.  (Xautical.)  A  block  for  the  tack 
of  a  sail.  The  studding-sail  tack-blocks  are  at  the 
enils  of  the  booms. 

Tack-cla'w.  (Saddlery.)  A  bifurcated  tool  for 
di  iwing  tacks.  It  is  especially  used  by  saddlers  and 
otii.  r  workers  in  leather. 

Tack-driv'er.    1.  A  tack-hammer. 

2.  A  tool  with  devices  for  automatically  presenting 
the  tacks  in  succession,  and  iliiving  them  into  place. 

The  example  .«hows  one  which  has  an  inclined  plate  serving 
as  a  hopper,  by  which  the  tacks  fall  into  an  inclined  guide  open 
at  the  bottom,  which  causes  them  to  fall  with   their  points 
downward.     Two  dies  di- 
rect the  tacks,  and  a  slide  Fig.  C15T. 
forces  a   tack   under  the 
ilriver.  which  l^  held  up  by 
a  spiing      .\  stroke  from 
a  maliet  on  the  driver  sets 
the  tacks  in  the  plaice  in- 
tended for  them 


T 


Tack  -  ham  'mer. 
.\  small  hamnieru.sed 
for  driving  and   ex- 


i 
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Tack-Urictr. 

tracting  tacks.  The  peen  usually  has  either  a  thin 
eilge,  which  may  be  inserted  Ijeneath  the  head  of  the 
tack,  or  is  divided,  to  form  a  claw.  In  Fig.  6158 
the  claw  is  at  the  end  of  the  handle. 

Tack'ing.  1.  (Mctal-xcorking.)  Unit- 
ing metallic  pieces  by  drops  of  solder,  to 
hold  them  in  place  until  the  solder  is 
regidarly  applied  to  the  joint. 

2.  Securing  by  tacks  temporarily ;  as 
the  pieces  of  a  saddle  or  boot  to  the  tree 
or  last,  to  hold  them  in  position  for  sew- 
ing. 

3.  (Xautical.)  Directing  a  vessel  on 
to  another  tack  when  beating  against  the 
wind,  so  that  the  wind  comes  on  the  other 
bow. 

Tack'ing-mill.  A  name  of  a  kind 
of  fulling-mill,  Icmp.  Edward  IV. 

Tack'le.     An  apparatus,  or  that  part 
of  an   apparatus,  by  which  an   object  is  grasped, 
moved,  or  operated  :  as  gun-laekle  :  ground-tackle  ; 
fishino-tackle  :  plmc-tackle  ;   hoisting-tackle:    reef- 
tackle  ;  luff-tackle  ;  etc. 

1.  (NmMticai.)    A  simple  tackU  consists  of  one  or  more  blocks 


Fig.  6158. 
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TACKLE-HOOK. 


Tackles. 

rove  witli  a  single  ropp.  A\'hfn  two  blocks  are  employed,  one  is 
the  slaii'iins^  blvrk,  iimi  the  other  the  running  block.  The  rope 
is  NtiikhI  the  fail,  ami  runs  over  the  sheaces.  The  fast  end  of 
the  fall  is  the  standing  emi,  the  other  the  running  or  hauling 
enil. 

To  overhaul  a  tackle  is  to  separate  the  blocks  by  runniDg  out 
the  rope. 

Fleeting  a  tackle  is  to  bring  the  blocks  close  together  by 
hauling  on  ih^  fall 

The  block  is  bound  with  a  gmnnnet  in  the  direction  of  its 
length.  This  is  called  the  strav,  and  lies  in  the  .score  of  the 
block.  If  the  strap  be  continued,  so  as  to  form  a  tail,  it  con- 
stitutes the  block  a  lail-blork  or  jiggrr-block.  When  a  tackle 
has  a  running  block  of  this  character,  it  becomes  njigger'tackle. 
As  to  kinds,  the  names  founded  upon  structure  :  — 
A  single  whip  (a,  Fig.  6159)  is  the  simplest  tackle.  It  con- 
sists of  one  single  block  and  a  fall.  The  standing  block  is  made 
fast  to  a  stationary  object-  The  hook  is  applied  to  the  load, 
and  the  pnwer  to  the  fall. 

The  whip-on-whip,  or  whip-antl-nnuier  (6),  has  two  single 
)doi'ks,oue  of  which  is  ustanr/ 1 ngaud  the  other  a  ntnning  block- 
The  /all  of  the  standing  block  is  spliced  round  the  block  of 
the  lower  u'hip      The  power  is  doubk'  that  of  a  single  lahip. 

The  double  purchase,  or  gun-laikle  purchase  (r),  has  two  single 
blocks,  tlie  fall  being  rove  through  both,  and  the  standing  end 
being  made  fast  to  an  eye  on  the  bottom  of  the  standing  block. 
'I'he  reef-tackle  is  a  doub'e  purchase. 

The  treble  purchase,  or  luff-iarkle  purchase  (d),  has  a  double 
and  a  single  block,  the  fall  being  rove  through  one  of  the  sheave- 
holes  in  the  d-iuble  block,  then  through  the  single  block,  then 
through  the  other  sheave-hole  in  the  double  block,  and  is  se- 
cured by  splicing,  or  by  an  eye  to  the 
top  of  the  lower  block. 

The  yard-tack'e  is  a  treble  purchase. 
A  twofold  purchase  has   two  double 
blocks. 

A  threefold  purchase  ha.s  a  treble  block 
and  a  double  one. 

A  top-burioii  tackle  {e)  is  rove  in  the 
game  manner  as  a  luff-tackle  purchase  ; 
the  upper  block  of  the  burton  is  a  fiddle- 
block,  while  that  of  the  luff  is  a  double 
one. 

A  long  tnrkle  {/)  is  composed  of  two 
long  blocks,  each  of  which  resembles  a 
pair  of  single  blocks  joined  at  their  ends. 
A  runner-tackle  (g)  is  the  same  pur- 
chase as  a  luff-tackle  applied  to  a  runner. 
A  runner  is  a  thick  rope  rove  through 
a  single  block,  and  has  usually  a  hook 
attached  to  one  of  its  ends,  and  one  of 
the  tackle-blocks  to  the  other;  in  apply- 
ing it,  the  hook  of  tlie  runner,  as  well 
as  the  lower  block  of  the  tackle,  is  fixed 
to  the  object  intended  to  he  I'emoved. 

The  garnet'tucklti  is  swung  from  the 
mainstay  and  used  for  getting  boats  or 
cargo  on  board  or  ashore. 

The  Jigger  is  ii  block  with  a  tail,  for 

convenience  of  fa-^tening  it  to  an  object. 

A  /ft(7-block  is  also  known  as  a.  jigger. 

A  j/'f-r  is  a  fourfold  purchase  used  in 

swaying  or  striking  the  lower  yard  of  a 

ship. 

Fig.  6160  is  a  safety-tackle.     To  hold  in  suspension  a  load  at 
any  given  elevation,  a  vibratory  frame  is  hung  in  a  suitable  link 
of  the  stationary  block,  so  that  upon  the  cessation  nf  pull  upon 
the  rope  to  raise  the  weight,  tlie  rope  is  swayed  into  a  recess  or 
gorge,  and  compressed  tlicre  with  a  force  proportionate  to  the 
weight.     Upon  the  resumption  of  the  pull  upon  the  rope,  it  is 
Bwaycd  out  of  the  recess,  and  the  weight  caused  again  to  ascend. 
Aft  to  kinds,  the  names  founded  upon  place  or  purpose  :  — 
Boow-tackle ;  used  f<tr  rigging  out  or  in   the  studding-sail 
booms,  and  consisting  of  a  double  artd  single  block  and  fall. 
Bowline-tuckle  ;  used  to  bowse  out  the  main  bowline. 


Fi$k-ta.ck\e ;  one  used  in  getting  the  anchor  on  to  the  gun- 
wale. 

G row jk/- tackle  ;  anchors,  cables,  etc. 

Gi/ntackle;  a  purchase  of  two  single  blocks  and  fall,  used 
for  running  guns  in  and  out  on  shipboard. 

Lf///-tackle  has  a  double  and  a  single  block  and  a  full.  The 
luff  is  the  weather  leach  of  a  sail. 

A  /J-  H'/«/iMackle  is  rigged  from  a  pendant  of  the  mast-head  ; 
used  for  hoistirjg  cargo  tu  or  out  of  the  fore  or  main  hold,  and 
for  other  purposes. 

Porf-tackle  ;  used  in  tricing  up  the  ports  of  the  lower  deck. 

Qimr/^r-tackle  ;  used  in  hoisting  aboard  water,  etc. 

A'e^/'-taekle ;  for  rousing  the  reef-criugles  of  a  sail  up  to  the 
yard  for  reefing, 

Relteving-tackle  ;  a  substitute  for  a  disabled  wheel  and  wheel- 
rope 

Wo/// ji J?- tackle  ;  used  to  steady  the  yards  in  a  heavy  sea. 

Rudder-tiiv\i\v :  hooked  to  the  rudder-pendant,  to  save  the 
rudder  if  unshipped. 

A  .vir/c-tackle  is  used  in  working  a  gun,  being  hooked  to  a  bolt 
on  the  side  of  the  carriage. 

&Vni/-tackle  ;  hooked  to  the  triatic  stay. 

A7ocA--tackle ;  hooked  to  the  anchor-stock  to  rouse  it  on  to 
the  bows 

rarfc-tackle  ;  to  bowse  down  the  tack  of  a  sail. 

Top-tackle  ;  used  in  swaying  up  a  topmast. 

Tmi/i-tacklc ;  used  in  running  in  a  gun,  or  to  prevent  its 
running  out  while  being  loaded. 

3V»i,N-tackle  ;  that  by  which  the  truss  of  a  lower  yard  is 
bowsed  taut. 

\Vtnding-ta.Qk\Q ;  a  purchase  used  in  hoisting  heavy  articles 
or  cargo. 

y«r(/-tackle  ,  a  hois  ting- tackle  swung  from  a  lower  yard. 

2.  Tlie  apjnirtenaiu'es  ot"  a  sport  or  work  ;  us  fish- 
i7U(-tiuk\v,  j<yA>/r-tai'kU*,  //"/.v/i'////-tackle,  etc. 

Tack-leath'er-iug  Ma-chine'.  A  inacliine  for 
attaehiii^'  leather  washers  to  earpet-tack.s. 

Tack'le-block.  A  pulley  over  which  a  rope 
runs.  It  usually  consists  of  a  sheave  or  sheaves  in 
a  shell.  For  varieties,  see  Block  ;  for  applications, 
see  TAf'KLE. 

Tack'le-board.  {Rope-making.)  A  frame  at 
the  head  ot"  a  ropewalk  containing  the  whirls  to 
which  yarns  AYQ  attached  to  be  twisted  into  strands. 
The  xchirls  are  also  known  as  winches  or  fore-lock 
hooks,  and  there  are  generally  three  in  a  tackle-board^ 
that  being  the  number  of  strands  which  go  to  make 
a  rope. 

By  another  ar-  F>g-  6161- 

rangement,  the 
three  whiilb  aie 
rotated  by  a 
master  wlad, 
the  axes  ot  the 
pinions  being 
prolonged  into 
hooks,  and  the 
main  wheel  i-i 
worked  by  a 
ci-auk.  ^,,^^_^~^" 

Tack'le-fall.  Tackle-£uard. 

The  rop<'  which 
i.s  rove  tln<mgh  a  block. 

Tack'le-hook.     The  hook  by  \vhi<b  a  tackle  is 
connected  to  an  object  to  be 
Fig.  6162.     ^:^;^  hoisted. 

The  example  is  provided  with  a 
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mou^ng  device  B  haviog  an  eye  surrounding  the  shank  of  the 
hook,  on  which  it  has  a  uiocion  both  sideways  and  upward.  An 
eye  at  the  other  end  enirazes  over  the  point  of  the  hook,  where 
it  is  held  liy  a  retnctile  spring-catch. 

Tack'le-post  (RojK-mal-ing.)  A  post  vritli 
tcliirls  ill  a  ioi>ewalk,  to  twi.st  the  three  strands 
which  are  laid  tip  into  a  cord  or  rope. 

Tackier.  (.Viniiig.)  A  small  chain  having  a 
hook  at  one  end  and  a  ring  at  the  other ;  four  are 
made  fast  to  the  skip  in  order  to  hoist  it  up  the 
shaft. 

Tack-pull'er.  A  claw  to  draw  tacks.  A  tack- 
clair.     ^ee  Taik-HAMMER. 

Tack-tack'le.  (Xautical.)  A  purchase  for 
haiilini;  dcixvii  the  taok  of  a  sail. 

Tac-tom'e-ter.     See  Esthesiometer  ;  Xerve- 

XEKDLK. 

Tse'ni-a.  (Archikdure.)  The  band  or  fillet  snr- 
niountinj;  the  Doric  epistylium. 

Taffe-ta.  (Fabric.)  A  species  of  silken  goods. 
See  Taffety. 

*'  Ashamed  that  she  (Mrs.  P  ]  should  be  seen  in  a  taSata  gown, 
when  all  the  world  wears  moyre."  — PEPrs's  Diary,  1662. 

Taf'fe-ty.  {Fabric.)  A  rich,  glo.ssy  .silk  stnff; 
plain,  Howered,  gold-striped,  watered,  or  embroidered. 
The  word  is  Persian. 

TaffraiL  (Shipwrighting.)  A  transverse  rail 
which  constitutes  the  uppermost  member  of  a  ship's 
stern. 

Tag.  1.  A  strip,  having  means  of  attachment  to 
a  bag  or  package,  and  on  which  an  address  may  be 
^vritten,  printed,  or  stamped. 

2.  A  metallic  binding  on  the  end  of  a 
boot-lace  to  stitfen  and  prevent  raveling. 

Tag-fast'en-er.  A  means  of  attach- 
ing a  mark,  tag,  or  label,  to  a  bale, 
package,  or  other  object  or  merchandise. 

Fig.  6161  shows  a  number  of  different  kinds. 

a  b  are  bent  hooks,  with  barbs  or  catches  to  prevent  retrac- 
tion 

c  d  e  are  wire  clasps. 

y  is  another  form  of  clasp,  with  a  metallic  tag.  in  which  the 
end  of  the  bow  locks 

ff  A  X.-  are  tied  or  riveted. 

i  j  are  two  views  of  a  plate  which  perforates  and  locks  apon 
a  tag. 

i  is  an  eye  with  riveting-spurs. 

Fig.  6164. 


m  n  o  p  are  arrow-shaped  spikes  to  be  driven  into  a  cotton  or 
hay  bale  to  hold  the  direction-tag. 
q  r  s  t  u  V  at>j  tags  of  various  kinds. 

Tag'ger.  A  device  for  removing  the  tag  locks 
from  .sheep. 

Tag'gers.  Sheets  of  tin  or  other  plate  which  run 
below  tlie  gage  of  the  box  or  bunch  to  which  they 
belong,  and  are  con.seiiuently  set  aside  as  light,  and 
u.^ed  ibr  other  puri>oses. 

Tag-hold'er.  A  device  to  attach  a  card  or  direc- 
tion to  a  bale,   package,  or  trunk.     See  Tag-fas- 

TEXEK. 

Tagl'ia.  A  certain  .system  of  pulleys,  consisting 
of  a  set  of  sheaves  in  a  fixed  block,  and  another  set 
in  a  movable  block  to  which  the  weight  is  attached. 

One  cord  goes  around  all  the  pulleys,  one  of  its 
ends  being  fi.xed  to  a  point  in  the  system,  and  the 
other  proceeding  from  one  of  the  fixed  pulleys  drawn 
by  the  power. 

Sometimes  several  are  combined,  so  that  one  acts 
upon  another,  forming  a  coniiwuiid  taglia. 

Tag-mak'ing  Ma-chine'.  The  machine  folds 
over  the  edge  of  paj>er  retjuired  for  the  tag,  inserts  a 
tape,  strips  of  liber,  or  a  cord,  or  both  tape  and  cord 
at  the  same  time  ;  gums  the  fold  down  ujxjn  the 
tape,  punches  the  eyelet,  prints  the  address,  and 
cuts  the  tag  the  required  width,  in  one  con- 
tinuous operation. 

Fig.  6165. 
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MacAjiu  for  Jildking  Tags. 

Tag-nee'dle.  A  needle  for  securing  tags  to  bales 
Fig.  6166.  or  bundles.  The  eye  of  the  needle  may  be 
opened  to  the  rear  by  so  forcibly  drawing 
the  thread  as  to  spring  open  the  elastic 
piece  which  forms  one  side  of  the  eye.  See 
also  Xeedle,  Fig.  3305  ;  also  m,  n,  o,  p. 
Fig.  6164. 
TaiL     1.  The  lower  end  of  a  slate  or  tile. 

2.  The  end  portion  of  a  struc- 
ture  or  work,  as  TArL-B.\T;  Tail-  '^'^-  """• 
TRIMMEK ;  T.UL-Race  (which  see). 

3.  (Masonri/.)  The  end  of  a 
stone  step  which  is  inserted  into 
the  wall ;  snch  a  step  has  usually 
a  Uiiliivg  of  nine  inches. 

4.  The  reverse  of  a  coin. 

5.  (Xautical.)  X  rope  fastened 
to  a  block,  and  by  which  it  may 
be  la-shed  to  an  object.  See  Tail- 
block. 

Tail-bay.     (Hy- 
■P^_     draulicEipjimcring.)  -^ 
Needlt.  That  part  of  a  canal- 


Tm'.-Bock. 


TAIL-BLOCK. 
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lock  between  the  tail-gates  and  the  lower  pond.    See  |  'Zl! ^^:,^'ti:^:-,:i^'^T  'r^rol "L^h'o^K-lthl^p'ro! 
Canal-lock.  .        .  .         .    . 


Tail-block,     (ya  utkal. ) 


is  jiroloiigi'il  into  a  tail,  uliich  is  tapere*!,  or  the  ends 
may  be  twisted  into  foxes  and  plaited  to<,'etlier  like 
a  gasket.  Blocks  used  iovjiijgcrs  have  a  ilouble  tail, 
made  in  the  same  manner. 

Tail-board.  1.  {Vehicle)  The  hind-end  gate 
of  a  eait  or  ^vagon. 

2.  {Shipbidldiiuj.)  The  rarvi-d  work  between  the 
cheeks,  fastened  to  the  knee  of  the  head. 

Tail-crab.  {Mialivj.)  The  capstan  on  wliich 
the  span^  rope  of  the  crab  is  wound. 

Tail-gates.  {Hydraulic  Engineering.)  The 
lower  i>air  of  ^ijates  uf  a  ( 'ANAL-LOCK  (which  see). 

Tai'lor-ing-ma-chine'.  A  large  sewing-machine 
adapted  to  a  heavy  class  of  goods.  Several  kinds 
of  machines  are  made  of  such  proportions  as  to 
adapt  them  to  this  work,  and   are  illustrated  under 

SlCWIXO-MACMINE  (wllilll  SCi'). 

The  Wheeler  and  Wilson  straij^ht-nee-lle  machine  is  the 
'*  House  "  modification  of  the  Wheeler  and  Wilson  ;  preserving 
the  Wilson  feed,  and  the  rotary  hook  in  a  modified  form,  in 
combination  with  a  straij;ht  and  vertically  movini;  needle. 

It  differs  from  the  ordinary  Wiieeler  and  Wilson,  in  having 
no  lon/i-check,  or  other  device  for  detaining  the  loop  of  the 
needle  thread  after  it  has  been  cast  off  the  hook  ;  it  has  an 
indi-pendent  take-up,  so  that  each  stitch  is  completed  before 
another  is  begun  :  its  hook  moves  with  a  varying  velocity,  dif- 
fering during  each  revolution  from  that  of  the  main  shaft,  al- 
though it  makes  the  same  number  of  revolutions  per  minute. 
The  needle  is  straight,  and  is  driven  by  devices  which  cause  it 
to  pause  entirely  and  move  up  and  down  with  varying  velocity 
at  each  stitch  ;  the  hook  carries  the  upper  thread  around  the 
bobbin,  which  contains  the  lower  thread,  interlocking  the 
threads. 

On  the  iron  case  is  mounted  the  arm  a,  which  holds  the 
presser-bar  b  and  the  needle-bar  c  The  needle-arm  ft  and  take- 
up  lever  e  are  pivoted  to  the  arm  a,  and  actuated  by  cams  on 
the  main  shaft  beneath  the  iron  plate  forming  the  top  of  the 
case. 

The  upper  or  needle  thread  passes  from  the  spool  /"  alonif  the 
bracket  arm  and  by  the  thread-guide  ^,  the  tension-pulley  /), 
the  controller  (,  the  jack;,  over  the  front  end  of  the  take-up 
lever  f,  and  through  the  eye  of  the  needle.  The  lower  thread 
is  wound  on  the  bobbin  B  (Fig.  6170),  which  is  placed  within 
the  bobbin-case,  and  they  are  held  in  the  cavity  of  the  hook  k 
by  the  ring-slide,  the  thread  being  drawn  out  in  front. 

In  operating,  the  needle  descends  and  tlirusts  a  bight  of  the 
upper  thread  through  the  material,  and  then,  rising  to  clear 
the  hook-disk,  it  stands  while  the  hook-point,  having  entered 
this  loop,  enlarges  it  by  a  quick  motion,  and  carries  it  forward, 
at  the  same  time  the  take-up  descends  and  gives  out  the  upper 
thread,  which  is  drawn  through  the  eye  of  the  needle  below  the 
fabric.  A  half-revolution  of  the  hook  having  now  been  quickly 
made,  and  the  loop  cast  off  over  the  bobbin  (see  A,  Fig.  (ilTO), 
and  the  needle,  being  entirely  out  of  the  material,  the  take-up 
rises  quickly  and  draws  up  the  loop.     At  the  moment  of  draw- 


Ijects  over  tlie  book,  and  at  each   revolution  presses  upward 
A   block   whose  .strap    against  a  bar  attached  to  the  frame  of  the  machine.     Through 


a  hole  in  this  bar  (called  the  tension -finger)  the  lower  thread 
passes. 

While  the  stitch  is  drawing  up,  as  soon  as  the  loop  has  passed 
through  the  tension-finger, 

the  under  thread  is  clamped  Fig.  6169. 

between  the  hook-washer 
and  tension-flnger,and  is  re- 
leased as  soon  as  the  draw- 
ing up  is  completed.  The 
under  tension  is  regulated  ^  |; 
by  a  lever,  which  increases 
or  diminishes  the  pressure 
upon  the  hook-washer  by 
being  brought  to  bear  at 
will  upon  one  or  another 
point  of  the  tension-finger. 

The  thread  is  drawn 
through  the  needle  ^ 
1  while  it  is  out  of  the  ^£rl'^ 
material,  giving  it  an 
advantage  in  sewing 
leather  and  starched 
fabrics  with  a  small 
needle. 

The  presser-foot  may 
be  flat  or  a  wheel, and 
is  hinged  or  attached 
by  a  set-screw  to  the 
pres.»er-bar. 

In  the  Wheeler  and 
Wilson  family  ma- 
chine, the  loop  of  one 
stitch  is  drawn  up  through  the  agency  of  the  rotary  hook  in 
expanding  the  loop  for  the  next  slitch.  In  the  House  machine, 
each  stitch  is  completed  separately,  the  drawing  up  being  done 
while  the  needle  is  out  of  the  goods. 

Fig  6170. 


Hook  and  Seed,  without  Bobbin. 


Hook  and  Bobbin. 


Bobbin. 


The  rotafing-hook  differs  from  the  ordinary  Wheeler  and 
Wilson  hook  in  having  a  deeper  cavity  for  the  thicker 
bobbin,  and  in  the  cut  in,  which  gives  free  course  to 
)on  its  being  cast  off  and  drawn  up  just  as 
(volves  to  the  needle  {A,  Fig.  G170).  The 
c  book  overlapping  the  point  />  of  the  hook 
ront  of  it,  acts  as  a  guard  in  keeping  off 
-thread  while  the  hook  enters  the  loop  of 
thread.  It  also  draws  a  little  thread  from 
,  so  as  to  leave  it  slack  for  free  play. 

r's  Chair.  A  legless  chair,  with 
V,  and  knee-rest  (Fig.  6171),  adapted 
0  the  cross-legged  position  of  the 
rade. 

Tai'lor's  Shears.    A  large  style 
if  scissors  used   in   cutting  woolen 
goods. 

In  the  example  (Fig.  6172),  the  up- 
per blade  and  handle  move  upon  a 
slotted  fulcrum,  which  gives  a  draw 
cut.  The  edges  are  kept  in  contact 
by  a  spring.  See  also  Shears  ;  Scis- 
sors. 

Tail-piece.  1.  (Lafhe.)  The 
set-scvew  of  the  rear  lathe- 
spindle 


and  Wilson's  TaxLorin^- Machine. 


'  2.  {Music.)    The  block  of  a 
violin,  guitar,    or   similar  in- 


TAIL-PIN. 
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stniment,    to    which    the  I''S-  Cl'l. 

strings  iire   attaclied. 

Tail-pin.       The    back- 
center  pin  of  a  lathe. 

Tail-pipe.      Tlie    suc- 
tion-]npe  of  a  pnnip. 
communicates     witli 
pump-stock      through 
clack-valve, 
and  in  the  case 
of  metal  pumps 
is  in  two  parts, 
the  upper  one 

of  which  has  a  

Bcrew-thread  ^"^"^^^^^^1^2====^ 

at    its     lower  Tailor's  Chair. 

end,  by  which 

it  is  secured  to  the  lower  part,  the  latter  being  cut 

to  a  suitable  length. 

Tail-race.   (Hydraulic  Engineering.)    The  chau 
nel  which  conducts  off  the  spent  water  from  a  wa 
ter-wheel. 


Tailor's  Shears. 

Tail-screw.      (Lathe.)      The   screw  which  ad- 
vances or  retracts  the  back  center. 

In  the  commoner  description  of  lathes  the  back  center  is  at 
the  end  of  the  tail-screw, 

hut  in  superior  lathe-*  the  Fig.  6174. 

center  is  formed  on  a  plug 


Fig.  6173 


Tail-Pipe. 

fitted  in  the  end  of  a  plunger,  which  is  simply  advanced  and 
retracted  in  the  barrel  of  the  tail-stock  by  the  rotation  of  the 
screw.  The  back  center  is  held  to  its  adjustment  by  the  set- 
screw  above. 

Tail-Stock.  (Lathe.)  Tliat  heail  of  a  lathe 
which  contains  the  non-rotating  spindle,  called  the 
dr.a(/-Sj>indlc.  At  the  other  end  of  the  lathe  is  the 
lund-stock,  in  which  is  the  live-spindle.  The  tail- 
stock  is  also  called  the  ckad-ficad,  as  containing  the 
dead-spindle.     See  L.\the. 

Tail-tack'le.  (Nautical.)  A  luff-tackle,  with  a 
hook  in  the  end  of  the  single  block,  and  a  tail  to  the 
upper  end  of  the  double  block.  A.  watch-tackle .  See 
TAIt.-I!LOrK. 

Tail-valve.  (Steam.)  a.  An  air-pump  valve  in 
one  form  of  condenser,  opened  by  the  steam  entering 
the  condenser,  but  closed  by  atmospheric  pressure 
when  a  partial  vacuum  exists  in  the  condenser. 

b.  The  snifling-ralve  of  a  marine  steam-engine. 

Tail-vra'ter.  The  waste  water  discharged  from 
the  buckets  of  a  water-wheel  in  motion. 

Tain.     1.  Tliin  tin  plate.      Taggers. 

2.  Tin-foil  for  mirrors. 

Take.  (Printing.)  A  portion  of  copy  taken  by 
a  comiiositor  at  one  time. 

Take-horse.  (Mining.)  A  vein  of  ore  is  sairl 
to  take  horse  when  it  divides  on  each  side  of  a  body 
of  non-metalliferous  rock,  called  dead-ground. 


Take-up.  1.  (Weaving.)  That  motion  of  the 
cloth-beam  in  a  loom  by  wliich  the  web  is  wound  up 
as  fast  as  the  weaving  proceeds.  The  let-off  is  the 
pajnng  off  of  the  yarn  from  the  beam,  and  proceeds 
coincidently  with  the  take-up.      See  Let-off. 

2.  (Steam  Xavigation.)  The  ]iart  between  the 
smoke-box  and  the  bottom  of  the  funnel  of  a  steam- 
ship. 

3.  (Setcing-machint.)  A  device  in  a  sewing-ma- 
chine to  draw  upon  the  upper  thread  to  take  vp  its 
slack  while  the  needle  is  rising,  or  resting  at  its 
highest  point,  to  tighten  the  stitch.  The  ivdepcn- 
dcnt  take-up  is  one  which  acts  in  its  own  time  with- 
out being  actuated  by  the  needle-bar. 

Tal'bo-type.  (I'hotograpliy.)  A  process  invented 
by  Fox  Talbot,  in  which  paper  was  sensitized  by 
iodide  of  silver  and  exposed  in  the  camera.  The  sur- 
face became  the  lecipient  of  a  latent  image,  which  was 
developed,  and  was  fixed  by  bypo.'^ulphite  of  soda. 
It  was  named  by  its  originator,  Calo- 
TYPE  (which  see).  It  is  the  basis  of  the 
present  photographic  jirocess.     See  Puo- 

TOGUAl'HY. 

Talc.  A  mineral  which  occurs  in 
granular  and  flaky  conditions;  a  silicate 
of  magnesia,  or  of  magnesia  and  alu- 
mina ;  usually  with  the  addition  of  iron. 
See  Dana's  "Mineralogy,"ed.l86S,  pages 
i;>2,  453. 
The  massive  is  known  as  steatite,  soapstone.  or  potstone ;  the 
foliated  approaches  the  character  of  niic«,  from  which  it  is 
hardly  distinguishable.  The  distinguishing  test  is  that  the 
thin  laminae  of  tak  are  flexible  but  not  elastic ;  mica  is  very 
elastic. 

Asbistus,  or  amiantlius .  is  another  closely  allied  mineral,  oc- 
curring in  many  fomis,  the  most  characteristic  of  which  is 
fibrous.     ?ec  Asbestus. 

Soapstone  is  used  in  slabs  for  stoves,  and  when  powdered  in 
composition  for  porcelain  and  for  crayons. 

Tal'i-pes-ap'pa-ra'tiis.  Club-foot  is  produced 
by  eversiun,  inversion,  or  retroversion  of  the  foot  ; 
and  is  known  as  Talipes  Valgus,  Varus,  ox  Equinus. 
See  Club-foot  Ari'Ai;ATi'.s. 

Talk'ing-ma-chine'.  An  acoustic  instrument 
in  whicli  articulate  differences  of  sound  are  jiroduced. 

Kempelen  and  AVilHs  gained  celebrity  in  this  line. 

Wolfgang  von  Kempelen,  the  inventor  of  the  so-called  autom- 
aton chess-player,  which  was  only  an  ingenious  deception, 
contrived  a  talking  head,  which  contained  wind-tulies  and 
vibrating  reeds,  the  latter  set  in  motion  by  a  bellows  in  the 
bust  The  capacity  of  the  machine  was  limited,  but  the  fol- 
lowing words  and  sentences  were  automatically  enunciated 
without  the  intervention  of  a  person  to  touch  any  keys: 
opera;  astronomy;  Constant!  11  <  pie ;  voiis  ftrs  »wn  amie; 
Koinanorum  iviperalur ;  etc.  'lubes  to  imitate  nostrils  pro- 
duced "  7n '■  and  "n":  a  fur-i  el  and  a  reed  changed  '*5" 
into  "3,''  "  sc/i,"'  and  "j ''  I'arts  of  the  nipchani.^m  imi- 
tated the  movements  and  action  of  the  mouth,  lips,  teeth, 
tongue,  palate,  glottis,  lungs,  etc.  > 

Faber's  machine  gives  the  correct  pronunciation  of  the  letters 
and  elementary  sounds,  and  enunciates  phrases  of  six  or  eight 
words  in  the  English,  French,  and  German  languages.  Air  is 
forced  by  a  bellows,  through  a  narrow  aperture,  into  an  iron 
windpipe,  and  thence  into  an  artificial  glottis,  from  whence  it 
pasf^es  through  a  vent  representing  the  human  mouth,  with 
movable  jaws  and  a  rubber  tongue.  Pipes  and  rubber  tubes, 
operated  by  fourteen  levers ,  are  arranged  to  produce  the  various 

Fig.  6175. 
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Fig.  6176. 


sounds.  The  TOice  is  shrill,  moi.otonous,  and  unnatural,  but 
in  a  majority  of  instances  '  strikiuglj  correct.  Laughter  18 
caused  I'V  a  .'tqiarate  lever. 

Tal'low-can.     A  vessul  to  hold  melteil  tallow 

for  Uiliricatii]^'  imrposes.  .  ,   ,    .     . 

Tal'low-cup.  A  lubncat- 

in^'-di'viii'  I'll-  jounial-bo.w.s, 

etc.,  in  whkli   tallow  is  eui- 

ployed  as  llic  luljrioant. 

In  that  illustratoJ,  the  tallow  is 

f^  \  intro.luceil  through  the  aperture  a. 

''^^  -'  and  slcam  admitted   through   the 

hollow  valve-stem  6  ;  this  melts  the 

J    {  tallow,  and  when  the  upper  valve 

V-v,  3^  r  !        A     is  open,  as  shown,  forces  it  down 

^CS\CJ     t,  L  .'      -  r-  into  the  lower  part  c  ol  the  cup. 

^i<'-i^-i    Wi^'! y      Ouraisingthestem,theuppervalve 

is  clo.^ed  and   the   lower   one  (/  is 

opened,  permitting   the   tallow   to 

flow  on  to  the  part  to  be  lubricated, 

the   steain-opening   in    the   valve- 

Bteui  being  closed  by  means  ol  the 

screw-threaded    rod    e.     /  is    the 

steam-escape  opening. 

Tal'ly.  A  notched  stick 
cmployi-tl  as  a  means  ol  keep- 
ini£  accounts. 


Tallow-Cup. 


Tally-sticks  were  used  in  ancient 
E"-ypt ;  one  is  in  the  Abbott  Mu- 
seum, New  York.  They  were  also 
employed  bv  the  .\thcnians. 

In  Kiigland  they  werc  long  issued 
in  lieu  of  certilieates  of  indebted- 
ness to  creditors  of  the  state.  In 
lt;9ii,  according  to  Adam  Smith, 
this  species  of  security  was  at  40  to  &)  per  cent  discount,  and 

'"Se;idefa?^ountsroiher  records  wre  formerly  kept  upon 
no"chel  sticks,  as  almanacs,  in  -^'^^ ^^'^-''^T.J^Z'"':tc 
signilied  bv  a  large  notch,  ordinary  days  by  small  notches,  etc 
sSch  were  formerly  common  in  most  European  countries,  ihe 
Runic  Ulog-Almanack  and  the  Saxon  Keive  Pope  a,,e  of  th,= 
class,  and  yet  exist  in  Sweden,  and  in  Staffordshire,  i-»S^J^f^ 

Somewhat  similar  was  the  ancient  Briton  Coelbrm  if  BeirM. 
the  "billet  of  the  signs  of  the  bards."  ...        ,   ■    ,„ 

The  mode  of  keeping  accounts  by  tallies  was  introduced  into 
England  bv  the  Normans,  1056. 

ifea^oned  sticks  of  willow  or  hazel  were  provided,  and  these 
•were  notched  on  the  edge  to  represent  the  amount. 

Small   notches    represented   pence;    larger,   shillings,    St  11 
larger,  pounds ;    proportionately  larger  and  wider,  were    lu. 

Fig.  6177. 


Exchequer  Tally. 

100  1000  pounds.  The  stick  being  now  split  longitudinally, 
one'  piece  w,is  given  to  the  creditor,  and  the  other  was  laid 
away  as  a  record.  When  an  account  was  presented  for  pay- 
ment, the  voucher  was  compared  with  the  record. 

When  paid,  the  taHiJ  and  counUr-mUy  were  tied  up  together 
and  laid  away,  accumulating  for  a  long  series  of  years.  The 
history  of  the  final  abaudomnent  of  the  system,  and  the  catas- 
trophe to  which  the  disposition  of  this  accumulation  of  rub- 
bish led,  is  related  by  Charles  Dickens,  in  a  speech  in  favor  of 
political  and  oflieial  reforms ;  —  ,     „    ,  . 

"  A'cs  ago  a  mode  of  keeping  acconnts  in  the  Exchequer,  by 
means  of  notched  sticks,  w.as  introduced.  •  lu  the  course  of 
time  the  celebrated  Cocker  was  born  and  died  ;  then  Walking- 
hinie,  the  author  of  the  'Tutor's  Assistant'  ;  then  a  multi- 
tude of  accountants,  actuaries,  and  mathematicians,  who  dis- 
iiivered  and  published  means  of  account-keeping  by  ordinary 
arithmetic,  far  more  ready,  and  which,  in  their  every-tlay  trans- 
actions, everybody  used ;"  but  olficial  routine  looked  upon  these 
notched  sticks  as  a  part  of  the  Constitution,  and  the  Exchequer 
accouuts  still  continued  to  be  kept  by  these  willow  tallies. 
But,  toward  the  end  of  the  reign  of  George  III.,  it  occurred 
to  some  innovating  and  revolutionary  spirit  to  suggest  the 
abolition  of  this  h.arbarous  custom,  and  immediately  all  the  red 
tape  in  all  the  public  departments  turned  redder  at  the  idea  of 
so  bold  a  conception  ;  and  it  was  not  until  the  year  18'2lj  that 
the  custom  of  keeping  these  Exchequer  accounts  by  willow 
tallies  ceiisod.  In  1831  it  was  found  that  a  large  accumulation 
of  these  tallies  had  grown  up  in  the  course  of  time,  and  the 
question  arose  what  was  to  be  done  with  these  old  worm-eaten, 
useless  bits  of  wood. 

"  They  were  housed  at  Westminster.  Common-sense  would 
have  suggested  that  thev  should  be  given  for  firewood  to 
some  of  the  poor  miserable  people  who  abounded  in  that 
neighborhood  ;  but  olBcial  routine  could  not  endure  that,  ana 


accordinglv  an  order  was  given  that  they  should  be  burned 
nrivatelv  "  Thcv  were  burned  in  a  stove  in  the  House  of  Lords  ; 
but  theVtove  being  overheated  by  them  set  fire  to  the  paneling 
of  the  room,  the  paneling  .set  fire  to  the  House  of  Lords,  the 
House  of  Lords  set  fire  to  the  House  of  Commons,  and  the  two 
houses  were  reduced  to  ashes,"  ..   ,.      -      „.  „ 

See  also  Clark's  ConimenUry  on  Revelations  11.  li.     See  also 
B.ULor;  Abacus;  Arithmometer. 

Tal'on.  1.  (Archilcdicrc.)  A  form  of  molding, 
the  same  as  Ouke  (which  see). 

2.  (Lucksiiiithimj.)  The  shoulder  on  the  bolt 
af;ainst  which  the  key  presses  in  shouling  the  bolt. 

"  Ta'lus.     A  slope  :  — 

1.  or  an  embankment  or  earth-ivork  in  civil  or 
military  engineering. 

2.  Of  a  wall  having  a  battering  face. 

3.  A  sloping  heap  of  fragments  at  the  base  of  an 
escarpment.  ,,    .     ,.      , 

Ta'lus-'wan.  {Mnsonnj.)  A  wall  inclined  on 
its  face,  either  by  decreasing  its  thickness  toward 
the  summit  or  by  leaning  it  against  a  bank,  as  a  re- 
in hi  i  mi  or  liiriLst  u-all.  , 

Tam'bour.  1.  (Fabric.)  A  species  of  embroid- 
ery in  which  threads  of  gold  and  silver  are  worked 
by  needles  in  Hgures  of  leaves  and  Howers  upon  a 
si'lk  stutt'  stretched  over  a  circular  frame,  called  a 
lumboar-fmmc.  This  resembles  a  drum-head,  and 
thus  aciuired  its  name.  French  tambour,  "a  drum. 
2.    A  IlKi'.M  (wliich  see). 

Tam'bour-ine'.  {Music.)  An  instrument  of 
percussion,  resembling  a  shallow  drum  with  one 
head,  and  surrounded  by  small  bells. 

It  is  also  known  as  the  lamhour  Basque,  and  is  a  favorite  in- 
strument of  the  Italian  peasants,  the  gypsies,  and  Basques.  It 
is  played  in  three  ways  ■.  by  striking  ;  by  rubbing  its  parchment 
with  the  ends  of  the  finger,  which  gives  a  tremulous  sound,  and 
a  iinglin"  of  the  bells  in  the  edge  ;  by  continuous  rubbing  with 
the  thumb,  which  gives  a  wild,  trembling  sound. 

The  peculiar  song  of  some  insects,  as  the  katydid,  is  produced 
in  an  analo.'OUS  manner  by  the  rubbing  together  ol  then-  wiugs. 
On  a  sculpture  at  Dendera,  in  Egypt,  is  shown  a  uiusiciaa 
playing  on  the  tanibou- 

r.ii_  .  I.' •:..»  ..^n.in  J!lff>  D-l ( O- 


rine.  The  Eiiypti-in  mode 
of  playing  was  similar 
to  the  inoilern  :  and  from 
the  position  in  wliich  it  is 
held  after  striking,  it  is 
thought  to  have  had  the 
same  tiukliug  disks  in  the 
rim.  Among  the  ancient 
Egyptians  its  shapes  were 
Terv  various. 

The  tiwbrtl  of  Miriam, 
the  priestess,  and  sister  of 
Moses  and  Aaron,  weis,  no 
doubt,  an  Kgyjitian  in- 
strument. Slieand  herat- 
tendants  played  on  tim- 
brels and  sung  the  anti- 
phone  to  thet^oiigot  Moses 
and  the  congregation. 

She  "  took  a  timbrel  in 
her    hand,  and    all    the 


Tambourine. 


uer    nano,  iiiiu    mm    Lue 

women  went  out  after  her  with  timbrels  and  with  dances. 

The  ladies  are  now  c.Kclnded  from  participation  m  Hebrew 
religious  rites.  The  tabnt,  or  timbrel,  probably  resembled  the 
dasabooka  of  the  Arabs,  —a  sort  of  tam-tam,  or  hand-drum  ; 
the  (i/?"/'a«o/i  of  the  Greeks. 

Euripides  celebrates  "  the  skin-stretched  circle  of  the  tam- 
bourine ol  Phrygia,  of  the  great  mother  Khea." 


Fig.  6179, 


Arabian  De^  and  Castanets. 


TAMINE. 
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TAN-EXTRACTOR. 


The  modern  Arabian  f/'^does  not  differ  materially  from  the 
European.  It  has  a  number  of  tinkling  disks  of  metal  set  in 
slots  in  the  rim,  and  is  piayed  by  thrummiug  and  shaking. 

The  name  is  derived  from  the  Arabic  altambor,  and  iuimedi- 
'ately  is  the  diminutive  of  the  French /a/«6o«/-,  being  considered 
a  shallow  drum  with  one  head. 

Tam'ine.  Woolen  cloih  ;  tammy.  Soinetiuics 
synoiiynioiis  "with  tawncij. 

Tam'is.  {Fabric. )  a.  A  thin  woolen  stutt', 
highly  glazed.      Tamimj. 

b.   A  strainer  or  bolter. 

Tam'my.  {Fabric.)  A  glazed  worsted  cloth 
used  for  ladii^s'  gaiters  ;  also  for  a  straining  cloth. 

Tamp'ing.  1.  {Snie.Ulnij.)  Stopping  with  clay 
the  issues  ot  a  blast-furnace. 

2.  {Military  Mining.)  Packing  with  earth,  sand- 
bags, etc.,  that  part  of  the  mine  nearest  to  the 
charge  to  increase  its  eil'ectiveness  iu  a  given  direc- 
tion. 

3.  {Blasting.)  a.  Filling  up  a  blast-hole,  above 
tlie  charge,  so  as  to  direct  the  force  of  the  explo- 
sion laterally  and  rend  the  rock. 

b.  The  material  used  for  the  above  purpose  ;  it 
maybe  fragments  of  stone,  earth,  sand,  or  even  water. 

Lieutenant-General  Sir  John  Bargoyne,  of  the  English  Engi- 
neers and  Inspector  of  Fortifications,  states  that  thedosideratum 
in  tamping  is  to  obtain  the  greatest  possible  resistance  over  the 
charge  of  powder ;  if  it  could  be  made  as  strong  as  the  rock 
itself,  it  would  be  perfection. 

a.  The  diETereut  materials  employed  for  tamping  are  :  — 
The  chips  and  dust  of  the  quarry  itself     This  is  what  is  most 

commonly  used,  unless  there  be  stone  in  it  that  strikes  fire. 

b.  Dry  sand  poured  in  loose,  or  stirred  up  as  it  is  poured  in, 
to  make  it  more  compact. 

General  liurgoyne  cites  the  favorable  notice  of  .<?and  in  this 
connection,  in  the  memoir  of  the  works  at  Cherbourg,  and  also 
b3-  a  writer  in  the  Journal  of  the  Franklin  Institute. 

He  also  cites  the  experience  of  General  I'asley,  of  the  English 
Engineers,  who  condemns  sand  as  utterly  unfit. 

An  extended  series  of  experiments  were  made  in  the  granite 
of  Dalkey,  Kingstown  llarbor,  Ireland,  in  wliich  sands  of  vari- 
ous qualities  and  fineness  were  tried,  as  against  the  baked  clay. 
The  results  of  the  experiments  were  all  unfavorable  to  the  saxuX. 

c.  Clay,  Well  dried,  either  by  exposure  to  the  sun  or  by  a  fire. 
(I.  Broken  brick.     It  is  used  in  small  pieces  and  dust,  and  is 

improved  by  being  slightly  moistened  with  water  during  the 
ramming.     It  is  pronounced  inferior  to  the  dried  clay. 

Several  mechanical  devi'-es  to  assist  in  tamping  have  been 
suggested.  The  evident  one  would  be  a  mere  plug  of  a  tjipering 
shape,  and  driven  into  the  hole.  The  most  satisfactory  of  these 
devices  has  been  an  iron  cone,  with  arrows  around  it,  driven  in 
as  wedges.  Another  plan  is  a  barrel-shaped  plug,  with  a  groove 
for  the  passage  of  the  fuse.  In  a  third  instance,  the  iron  cone 
was  secured  by  tamping  above  it. 


Fig.  6180. 
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Tamping  Cones  and  Plug. 

a,  tamping-cone.        ft,  tamping-plug.        c,  tauiping-cone. 

Tamp'ing-bar.  (Blast.iiui.)  A  bar  of  coppor, 
brass,  111-  wood,  used  in  driving  the  tamping  upon 
the  charge  in  a  blast-hole.  Iron  is  to  be  avoided,  as 
it  sometimes  strikes  tire  against  a  flinty  or  gritty 
piece  of  the  tamping.      See  Bl..\sTINf:-T(ioi.s. 

Tamp'ing-ir'on.  A  tool,  pnidently  made  of 
copper,  liy  whicli  the  lamjiinff  is  wadded  down  upon 
the  cartridge  or  charge  in  a  hole,  for  blasting.  It  is 
sometimes  called  a  driver.     A  lamphiy-bar. 


Tamp'ing-ma-chine'.  (Pipc-vuil-ivg.)  A  ma- 
chine for  ].acking  clay  or  the  material  lor  aitificial 
stone  into  a  mold.     See  Stonk-I'II'E  Macih.ne. 

Tamp'ing-plug.  A  stopiier  for  a  hoh-  in  which 
a  blasting-charge  has  been  placed.  It  usually  con- 
sists of  a  cone  with  Ijarbs,  or  of  a  set  of  weib'e- 
shaped  blocks,  wliich  jam  by  the  pressure  from  be- 
neath. 
Fig  61S2  is  a  tamping  and  blast  plug,  for  splitting  logs  and 
stumps.  The  barrel  is  iu.sfrtt^il  into  an  auger- 
Fig.  6181  hole  in  the  wood,  and  the  tout.-iinu'd  charge 
exploded  by  drawing  oft  the  spring-hammer 
with  a  cord. 


T(tmping'Plug 


Tamping  and  Blast  Plug. 


Tam'pon.  (Surgkal.)  A  plug  or  stopper,  of 
rag,  sponge,  etc.,  used  in  stopjnng  hemorrhages. 

Tam'-tam.  a.  The  Oriental  drum,  consisting  of 
a  gourd  covered  with  a  lizard's  skin. 

b.   A  Chinese  gong. 

The  composition ,  according  to  lilaproth,  is, — 

Copper 78 

Tin 22—100 

It  is  cast,  and  then  tempered  by  being  plunged,  while  hot, 
into  cold  water.  The  effect  is  the  reverse  of  that  with  iron,  as 
the  metal  is  less  brittle,  and  will  bear  the  hanmier. 

The  action  of  the  hammer  is  to  put  the  metal  ou  a  strain,  the 
head  having  a  tension  like  that  of  a  drum. 


Fig.  6183. 


Aj'pnraljtx  for  D'siccnting  leached  Tan. 


Tan-bark  Des'ic-ca'tor.  A  maehim>  for  dry- 
ing leached  tan-bnik.  It  has  an  endless  apron 
passing  through  a  liopjier  ]ilaced  over  the  leaching- 
trongb,  which  carries  the  leached  bark  to  another 
ho]iper,  the  latter  feeding  it  between  two  hollow 
healed  rollers  which  express  the  liquid. 

Tan-ex- tract'cr.   A  leaching  device  for  extract- 
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TANITE-SHAPER. 


iug  the  astringent  matters  from  bark, 
softened  in  water,  and  tlien  passed  thrc 
rollers  into  the  saturating-tank, 


The  bark  is 
li 


Fig.  6188. 


Tansent-Scate. 


Apparatus  for  Ej:tracling  Tan-Bark, 

in  said  tank  to  the  action  of  beaters,  elevated  and 
passed  tlirough  a  series  of  leaches,  where  it  is  washed 
repeatedly  until  all  the  astringent  properties  con- 
tained therein  are  taken  up  by  the  wash. 

Fig.  6185  showi  an  apparatus  for  making  extracts 
from  bark  or  other  substances.     1 1  has  an  additional 


Tang.    The  shank 

Fig.  6188. 


Tang-Ckisel. 


Apparatus /or  Making  Extracts. 

or  secondary  tank  and  two  sets  of  sqneezing-rollers 
combined  with  the  crushing-rollers,  saturating-tank, 
and  elevator,  so  that  the  astiingent  qualities  will  be 
disengaged  and  the  pulp  left  finally  in  a  condition 
to  be  used  as  fuel. 

of  a  knife,  chisel,  file,  etc. 
which   is   inserted   in   the 
haft. 

Tang-chis'el.  A  chisel 
with  a  tang  for  insertion  in 
a  handle  ;  in  contradistinc- 
tion to  a  socket-chisel, 
which  has  a  hollow  tang  to 
receive  the  handle. 

Tan'gent-gal'va-nom'e-ter.    One  in  which  the 
length  of  the  astatic  needle  employed  is  so  short,  in 

comparison  with 
Fig.  6187.  the    diameter  of 

the  surrounding 
copper  ring 
through  which 
the  current  to  be 
measured  is 
passed,  that  the 
intensities  of 
currents  may  be 
regarded  as  pro- 
portional to  the 
tangents  of  the 
angles  of  deflec- 
tion of  the  nee- 
dle. The  tan- 
gents in  this  case 
serve  as  a  direct 
measure  of  the 
comparative  in- 
tensities. 

""""      "  '   '  Fig.    G1S7    repre- 

Jimgent-Gtthnnotnrtrr.  sent.s    Guutran's   in- 

stniruent,  in  wliich 
two  conducting  rings  are  employej,  the  needle,  in  a  ca.«e  pro- 
vided with  a  graduated  circle,  being  supported  centrally  be- 
tween them. 

Tsin'geut-scale.      (Ordnance.)      A   species  of 
breech-sight  for  cannon.     Its  base  has  a  curvature 


corresponding  to  the  circumference  of  the  breech  of 
the  gill],  and  its  face  is  cut  into  steps  corresponding 
to  angles  of  elevation.  The  proper  hight  for  each 
step  is  found  by  multiplying  the 
natural  tangent  of  the  elevation  in 
degi-ees  by  the  distance  between 
the  base-ring  and  muzzle-sight.  In 
using  the  scale,  the  required  ver- 
tical line  is  brought  to  coincide 
with  a  longitudinal  line  at  tlie. 
upper  part  of  the  breech,  and  the 
top  of  the  front-sight  is  viewed 
over  the  center  of  the  step,  the  breech  being  raised 
or  lowered  until  the  face  of  the  step  and  top  of  the 
front-sight  are  in  the  same  horizontal  plane. 

Tan'gent-screw.  An  endless  screw  tangentially 
attached  to  the  index-arm  of  an  instrument  of  pre- 
cision, enabling  a  delicate  motion  to  be  given  to  the 
arm  after  it  has  been  clamped  to  the  limb,  and  per- 
mitting angular  measurements 
to  be  made  with  greater  exact- 
ness than  could  be  done  wei'e 
the  movement  entirely  etfected 
by  hand. 

Tan'gles.  {jS'autual.)  A 
device  used  in  dredging,  for 
sweeping  the  sea-bed  for  ob- 
taining delicate  forms  of  marine 
life,  too  small  or  frangible  to  be 
obtained  by  ordinary  dredging. 
The  tangles,  in  a  coarse  form,  has  long  been  used  in 
the  sponge  and  coral  fisheries. 

It  consists  of  a  bar  3^  feet  long,  supported  on  runners,  and 
serving  to  drag  after  it  a  series  of  masses  of  hemp,  each  of  which 
is  a  sort  of  mop.  The  fibers  of  the  hemp  entangle  the  smaller 
crustaceans  and  many  of  the  more  miuute  and  delicate  forms  of 
marine  life  without  breaking  or  injuring  them  as  the  dredge  is 
apt  to.  Chains  which  are  wrapped  in  the  hempen  swabs  by 
their  weight  serve  to  keep  the  latter  down  to  the  work.  Star- 
fishes and  sea-urchins,  being  prickly,  are  most  readily  caught 
by  the  tangles  ;  in  frequent  instances  immense  masses  of  them 
are  thus  swept  up  and  brought  to  the  surface.     See  TRAWt. 

Ta'nite.  The  trade  name  of  a  cement  of  emerj' 
and  some  binding  material,  used  as  a  com]iound  for 
grinding  wheels,  disks,  laps,  and  in  other  forms. 

Ta'nite-shap'er.  A  device  for  shajiing  and 
sharpening  molding-bits,  cutters,  saws,  and  other 
wood-working  tools. 

It  has  a  set  of  six  emery-wheels,  running  between  journals, 
and  one  overhung-wheel,  all  turning  on  a  common  spindle. 
The  rest  a  may  be  fixed  so  as  to  work  on  either  side  of  the  table. 

Fig.  0189. 


Tanite  Shaper  and  Sharpener. 


or  transversely  thereto,  and  the  rest  b  is  adjustable  to  grind  any 
desired  bevel  upon  the  overhung-wheel.  The  latter  is  specially 
intended  for  sharpening  and  gumming  s&ws. 
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Tank.     A  vessel  of  large  size  to  contain  lii|iutis. 

1.  {Riiilroading.)  a.  That  part  of  a  tender  which 
contains  the  water.  The  tauk  varies  in  size,  accord- 
ing to  the  power  of  the  engine,  and  is  from  500  to 
1,600  gallons  in  capacity.     See  LorOMOTlVE. 

h.  A  reservoir  from  which  tlie  tank  of  the  tender 
is  filled. 

Tanks  for  pupplying  locomotive- tenders  with  water  are,  when 
practicable,  erei-ted  along^iJe  of  the  track.  They  are  generally 
made  of  wooden  staves,  like  a  large  cask  or  tun,  and  supported 


Fig.  6190. 


Fig.  6193 


Elevated  Railway-  Tank. 

nn  a  framework  of  wood,  or  upon  a  foundation  of  masonry.  In 
Fi^.  6190  the  water  Hows  into  the  tank  from  a  stream  or  pood 
at  a  higher  level,  or  is  forced  up  by  a  pump,  and  is  conducted 
by  a  -*pout  a  directly  into  the  man-hole  of  the  tender.  The 
spout  is  usually  attached  to  the  tank  by  a  hin^^ed  joint,  so  that 
it  may  be  lowered  to  supply  the  water  to  the  tender  and  then 
lifted  out  of  the  way  of  the 
Fig.  6191.  engine  and  train    Iti^Uiiually 

counterb:ilanced  by  a  weight 
attached  to  a  rope  leading 
over  a  pulley  at  the  upper 
part  c'  the  tank  A  valve  6, 
operated  by  a  rope  easy  of 
access  to  the  engineer,  per- 
mits the  water  to  flow  when 
it  is  raised,  and  closes  by  its 
gravity. 

When  there  is  no  room  for 
the  tank  near  the  track,  it  is 
placed  in  aay  convenient  po- 
sition at  some  distance  from 
it,  and  the  water  conveyed  by 
a  pipe  to  a  water-crane  (Fig. 
6191)  located  at  the  station. 
This  consists  of  a  vertical  pipe 
a,  with  a  horizontal  branch  b  arranged  to  be  swung  around  over 
the  man-hole  of  the  tender.  It  is  preferable  to  have  both  pipes 
turn  upon  a  joint  at  c.  below  the  surface  of  the  ground,  as  there 
is  then  less  ri.^k  of  freezing.  The  water  is  cut  off  at  pleasure  by 
a  valve  d  operated  by  a  haad-wheel  e. 

2.  (yaiUicil.)  Tanks  for  .ships'  use  should  be  of 
galvanized  sheet-iron  ;  are  usually  rectanj^ular  in 
])Ian,  four  feet  square,  and  from  four  to  six  feet  deep. 
They  hohl  from  400  to  600  gallons.  A  gallon  is 
.160-1  of  a  cubic  foot.  They  are  stowed  at  the  bot- 
tom of  the  liold  ou  a  .skeleton  floor.  Each  has  a 
man-hole  in  the  top,  and  its  shape  is  adapted  to  the 
part  of  the  hold  which  it  is  intended  to  occupy. 

3.  {Petroleum.)    The   large   development  of   the 

Fig.  6192. 


petroleum  industry  has  given  rise  to  various  tanks, 
particularly  designed  for  that  class  of  oils  which,  in 
consequence  of  their  combustible  character,  require 
])articular  care  for  their  safe  keeping.  See  Oil- 
TAXK,  page  1558. 

Some  of  the  larger  tanks  for  the  storage  of  petroleum  partake 
of  the  character  of  cisterns  beneath  the  ground  or  floating  in 
water.  The  main  effort  of  ingenuity  has  been  to  prevent  access 
of  fire  to  the  contents, 

Moody's  tauk  ( tig.  6192)  has  a  dome  upon  its  top  from  which 
extends  a  tube  which  terminates  under  water.  By  this  means 
direct  communication  between  the  in- 
terior of  the  tank  and  the  open  air  is 
avoided.  See  also  Ou,-tank,  Figs. 
3386 -339i. 
I  Fig.  6193  shows  the  arrangement 
of  Snyder's  oil-tank  for  transporta- 
tion ;  the  valve-rod  comes  up  through 
the  dome  to  the  level  of  the  locked 
cover  of  the  dome.  See  Ta>"K-cak  ; 
Oil-car. 


4.  The  term  tank  is  also  ap- 
plied to  a  chamber  or  vessel  in 
which  a  litpiid  is  stored  for  dis- 
pensing or  occasional  use,  as  i 
with  oil,  molasses,  vinegar, 
wine,  .spirits,  and  other  articles  1 
kept  in  stock,  for  sale  in  meas- 
ured quantities. 

Some  of  these  are  so  lai^e  that  the 
liquid  may  be  dipped  out.  but  usually 
it  is  drawn  by  a  pump, as  in  Fig.  3370,. 
p;tge  1547,  or  by  a  faucet,  as  in  Fig. 
33§5.  page  looY.  See  Oil-Can  ;  Oil- 
tank,  in  which  three  cuts  occur. 

Fig   6194  illustrates  the  "  cabinet  "  oil-tank, for  stores,  work- 
shops, etc.     It  may  be  placed  on  an  upper  floor  of  a  building 
and  filled  from  the  casks  in  the 
cellar  beneath   by   a   pump    and 
ho?e. 

Fig.  6195  is  another  form  of  cab- 
inet-tank. It  is  provided  with  a 
sink  for  retaining  the  drippings,  a 


Snyder's  Oil-Tank. 


Crane. 


Moody  Floating-Tank 


Oil- Tank. 

pump,  and  a  gage-rod,  by  which  any  shortage  may  be  readily 

detected  when  the  contents 

of  a  barrel  or  other  vessel  Fiir  619'' 

are  emptied  into  it. 

5.  (Soda-2vatcr.)  A 
vessel  used  in  measur- 
ing and  dispensing  sir- 
ups in  soda-water  appa- 
ratus. 

To  the  glass  vessel  A  is 
cemented  a  glass  measur- 
ing-chamber D.  The  open- 
ing   through    which     the 
vessel  is  charged  is  not 
seen   in    the    drawing. 
When  the  rod   is 
lifted  by  the  han- 
dle J,  the  rubber 
incloses  the  upper 
opening     in     the 
!  measuring  chamber  D  and 
allows  the  liquid  to  be  dis- 
charged at  the  opening  E, 
the  hollow  rod  B  and  its  Oil-Cabinet. 


TANKARD. 
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openinR  Caerving  as  a  vent  for  air  to  enter.    "WTien  the  rod  is  I 
dropped,  the  washer  i/closcs  the  opening  E,  and  the  chamber  I 
D  again  fills,  the  air  in  the  nieasur-  i 
ing-chauiber  passing  into  A  and  col-  I 
letting  above  the  sirup.     The  I'od  B  -^ 
i3  of  hard  rubber  or  wood,  as  the 
sirup  is  not  allowed  to  come  iu  con- 
tact with  metal.  [ 
ti.   (Ga^.)     The  cistern  of  a' 
gas-lioUter,  in  which  tlie  lower 
edge  of  the  inverted  chamber  ; 
is   beneatli  the   water- surface, 
forming    a   seal    for    tlie  gas. 
See  Vii^.  2178,  page  951. 

Tank'ard.  A  hirge  drink- 
infj-cup  ;  or  a  covered  pitclier 
from  wliicii  wine  is  poured  into 
cups. 

Properly,  a  large  drinking-vessel, 
from  which  persons  drank  in  suc- 
cession, passing  it  around  the  table. 


the  Frenchmen  first  saw  they  reported  at  their  retume  into 
their  Countrey  that  the  Englishmen  used  to  drihke  out  of  their 
bootes  ;  we  have  besides  cups  made  of  homes  of  beasts,  of 
cocker  nut.'^,  of  goords,  of  the  eggs  of  ostriches  ;  others  made 
of  the  shells  of  divers  tishes  brought  from  the  Indies  and  other 
places,  and  shining  like  mother  of  pearle.  Come  to  plate, every 
taverne  can  afford  you  flat  bowles,  beakers  ;  and  private  house- 
liolders  in  the  citie,  when  they  make  a  feast  to  entertaine  their 
friends,  can  furnish  their  cupboards  with  flaggons,  tankards, 
beere-cuyis,  winc-bowles,  some  white,  some  perccll  guilt,  some 
guilt  all  over,  others  without  of  sundrj  shapes  and  qualities." 
—  Hevwood'S  Philo-cathanista,  or  the  Drunkard  opened,  dis- 
sected and  anatomized ,"''  quarto,  London,  ll>i5,  p.  45. 

Drinking-pots  of  wood,  with,  wooden  hoops,  are  yet  used  in 
some  parts  of  Britain. 

A  large  drinking-glass  was  found  in  a  Roman-British  barrow^ 
in  Kent,  England  ;  a  stained-glass  one  was  excavated  from  a 
similar  situation.     Cede,  Luitpraud,  and  Kordem  record  them. 

The  grace-cup  was  handed  round  at  the  end  of  a  meal. 

Tank-car.    {llailway  Engineering.)   A  hirge  tank 
Fig.  6197. 


Mnttkews'  Sirup-Tank. 


In  classical  times,  and  during  the 
MidJle  Ages,  it  was  a  mark  of  inti- 
macy to  drink  in  this  way,  and  a 
marie  of  condescension  or  politeness, 
as  the  case  might  be,  on  the  part  of 
the  head  of  a  feast  to  offer  it-  Not 
like  the  equally  festive  hut  less  familiar  loassail-bowl^  from 
which  the  negus,  or  puuch,  was  ladled 

"  At  wakes  and  wassails." 
Ourselves  do  well  remember  the  /oi'/no'.ctf/>  with  which  the 
worsliipful  master  pledged  his  guests  and  his  lodge,  and  then, 
wiping  the  brim,  laid  the  napkin  in  the  handles,  and  pas.«ed  it 
to  the  next,  and  so  on  around  the  table. 

The  pe^-tankarit  seems  to  have  been  ordered  by  E  igar,  a  man 
of  little  merit,  and  not  strong  in  the  head  any  way  :  pins  in  the 
wooden  tankard  divided  the  drinks.     "  Betsy,  wotever  you  do, 
drink  fair." 
The  canons  allude  to  it :  — 

"  Ut  presbyteri  non  eant  ad  potationes,  nee  ad  pinnas 
bibant-"' 

As  the  tankard  held  two  quarts,  and  there  were  eight  pins, 
the  allowance  was  near  half  a  pint  to  each,  which  might  do  if 
the  brew  were  stiff.  The  moral  was  not  very  evident,  for  if  any 
one  went  beyond  the  pin  he  was  obliged  to  drink  again.  A  fine 
tankard  at  Wardour  Castle  has  on  the  lid  the  Virgin  and  St. 
John,  one  on  each  side  of  the  cross,  and  the  twelve  apostles 
rouud  the  cup.     Worshipful  company, 

'■  Of  drinking-cups,  divers  and  sundry  sorts  we  have,  some  of 
ehne,  some  of  box,  some  of  maple,  some  of  holly,  S:c.  Mazers, 
broad-mouthed  dishes,  noggins,  whiskins,  piggins,  crinzes,  ale- 
bowles,  wassel-bowles,  court-dishes,  tankardjs,  kannes,  from  a 
pottle  to  a  pint,  from  a  pint  to  a 
gill.  Other  bottles  we  have  of 
leather,  but  they  are  most  used 
amongst  the  sliepheards  and 
harvest  people  of  the  Country  ; 
small  jacks  we  have  in  many 
alehouses  of  the  citie  and  sub- 
urbs, tipped  with  silver,  besides 
the  great  black-jacks  and  bom- 
bards of  the  court,  which  when 


mounted  on  a  pUUform- 
truck,  for  carrying  ]ie- 
troh^uni  or  other  liquid. 

They  are  made  in 
many  forms,  either  of 
staves  or  of  boiler-iron, 
usually  the  latter. 

In  the  example,  thf  cy-  ' 
Hndrical  tube  is  bellied  mid-  Oil-Tank  Car. 

way  between  its  ends  and  on 

its  lowest  .side.  The  tank  has  heads,  a  filling-gage,  a  safety- 
dome,  and  discharge-passage,  which  latter  is  at  the  convergent 
point  of  the  bellying  or  lowest  portion  of  the  tank.  See  also 
Oil-tank  ;  Ta.nk,"3. 

Tank-en'gine.  (Railroading.)  A  locomotive 
which  carries  tlie  fuel  and  water  it  requires,  thus 
disjiensing  with  a  tender.      See  Tank-locomotive. 

Tauk-lo-co-mo'tive.  {Railway  Engineering.) 
One  having  a  tank  or  tanks  enabling  it  to  carry  a 
supply  of  water  sufficient  for  its  own  consumption 
without  a  tender.  Such  are  used  for  yard-engines, 
for  side-lines  of  limited  length,  and  for  ascending 
grades  with  moderate  loads.  The  boiler  and  ma- 
chin<n'v  are  carried  on  the  driving-wheels,  and  the 
varinlile  weight  of  water  and  fuel  on  the  tank-truck. 

That  illustrated  is  mounted  on  two  bogie  frames,  the  front 


Fig.  6198. 


Tank- Locomotive. 


TANK-PUMP. 
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one  supporting  the  locomotive  and  the  rear  one  the  part  in 
which  the  tank  auJ  coal-buuk«rs  are  located. 

Eogines  of  this  kind  have  been  employed  on  the  Rowland 
and  Aspinwall  road,  overcoming  gradients  of  29tji  feet  to  the 
mile,  and  on  various  other  road;;  of  from  3  to  5  feet  gage. 

Fig.  6199  illustrates  an  engine  construeted  from  the  designs 
of  M.  Vaessea  by  the  Societe  rfe  St.  Leonard  at  Liege.    This  en- 


brig  constructed  on  this  plan  discharged  lier  cargo 
of  88,000  gallons  of  niolabset.  hy  nu-ans  of  pumps 

and  hose  leading 
into  the  reservoirof 
a  ruHnery,  was  re- 
iilK-a  withCochitu- 
ate\viitcr,and  sailed 
again  from  Boston 
within  27  honrs  af- 
ter her  arrivah  See 
Fig.  3370. 

Tan'ning.  Tan- 
ning   is    an   oiit'ia- 
tiou     which    com- 
bines    with      the 
substance    of    the 
skin   any 
other    com- 
pound wliicli 
li  a  s      the 
property  of 
r  rendering  it 


French  Tank- Locomotive. 


gine  is  intended  for  the  ascent  of  steep  inclioes  and  traversing 
sharp  curves  with  a  train  on  what  M.  Vaessen  calls  the  univer- 
sal system,  patented  by  him.  It  was  buiU  for  the  Cheuiiu  de 
Fer  Isabelle  II  ,  in  Spain  The  cylinders 
are  18 11  inches  diameter  and  24 IG 
inches  stroke.  The  four  driving-wheels 
are  ij  feet  2  inches,  and  the  truclc-wheels 
2  feet  llj  inches,  diameter. 


Direct-Acting  Tank  Sleam-Pttmp. 

Tank-pump.      A  form  of  steam-pump  for  the 
.specilie  use. 

Tank-valve.     {Railway  Enginecrbuj.)    A  form 
of  valve  used  in  locomotive  water-supply  tanks,  for 
admitting  water  to  the 
discharge-pipe.  Fig.  6201. 

In  the  example,   the  dis- 
charge-pipe a  is  telescopic, 
and  is  connected  by  a  uni- 
versal joint  at  h  to  the  short 
pipe   c,   so  that  it   may  be 
swung  laterally  and  rai.«ed  or 
lowered  by  the  chain  fl  which 
passes  over  pulleys  at  the  top 
of  the  tank,  and  is  provided  / 
with  weights,  nearly   coun- 
terbalancing  the  weight  of 
the    pipe.       The    interior 
clack-valve    e    is    inde- 
pendently   raised    by 
the  cord  /  attached 


to  the  lever  , 
Talve. 


which  has  a  connecting-roj  leading  to  the 


Tank-ves'sel.     A  vessel  whose  hold  forms  a  cis- 
tern for  carrying  molasses,  oil,  or  other  lii^uid.     A 


imjmtresci- 
bleand  elas- 
tic. The  agent  most  generally  employed  is  a  soluble 
vegetable  extract  termed  (anniti,  which  forms  insol- 
uble compounds  with  the  albnmen,  gluten,  gelatine, 
and  other  components  of  the  skin. 

Tannin  is  yielded  by  the  bark  of  oak,  willow,  and  many  other 
trees  (see  list,  page  2493).  The  bark  of  oak  is  by  far  the  most 
usual  source  of  tauuin.  Catechu,  valonia,  and  many  other  in- 
spissated vegetable  extracts  are  also  used 

Another  class  of  agents  which  fortify  the  fibrous  portions  of 

skins  against  the  joint  attack  of  warmth,  air,  and  moisture  are 

minerals  which  seem  to  act  as  prc.-ervative  salts  ou  the  gelatino- 

fibrous  structure  of  the  skin.     Such  are  alum  and  salt,  and 

I  copperas      See  T-Vwixc. 

!  It  is  difficult  to  determine  the  origin  of  this  art,  and  it  is 
I  somewhat  confused  b.v  translating  words  referring  to  hides  as 
[  if  they  meant  tainittt  hides,  that  is,  Iruiiirr. 
j  Skins  and  raw  hides  were  first  used  and  were  afterward  soft- 
I  ened  by  means  probably  substantially  similar  to  those  adopted 
:  by  the  North  American  Indians.  The  art  was  reduced  to  a 
!  scientific  basis  by  Sir  II.  Davy. 

!      The  pounding  of  skins,  and  sewing  them  up  and  inflating 
!  them,  or  filling  them  with  tanning  ov  tawing  liquor,  is  shown 
in  the  ancient  paintings  of  Kourna,  Thebes. 

Simeon  of  Joppa  was  a  tanner,  and  dwelt  by  the  seaside. 
Elijah  and  John  Baptist  wore  leather  girdles,  perliaps  rnw  hide. 
Strabo  refers  to  the  dresses  of  the  Massaytan  islanders  as  be- 
ing of  bark,  owing  to  their  having  no  cattle,  and  also  to  the 
skins  used  by  other  people.  Pliny's  statement  of  the  materials 
used  in  treating  leather  shows  that  both  the  tanning  and  tawing 
operations  were  practiced. 

Alum,  sulphates  of  iron  and  copper,  gall-nuts,  bark  of  pome- 
granate, lotus,  wild-vine  roots,  leaves  of  sumac,  erythron,Rhus 
coriaria,  and  many  Jnsjiissated  juices. 

The  Saracens  used  alum.  Du  Cange  mentions  bark-mills  and 
ground  bark. 

The  art  of  tanning,  though  practiced  immemorially  in  Europe, 
undoubtedly  originated  in  the  East,  which,  until  very  recent 
times,  had  almost  a  monopoly  of  the  finer  kinds  of  leather.  In 
1730,  a  man  was  sent  from  France  to  the  Levant  to  learn  the 
process  of  morocco  manufacture,  and  in  1749  the  first  European 
morocco  manufactory  was  established  at  St.  Ilippolyte,  in  Al- 
sace ;  the  art  was  not  fjiirly  developed  in  France  before  1797. 

This  manufacture  was  subsequently  introduced  iuto  England 
and  Germany.  In  1761,  Mcliride  of  Dublin,  and,  in  1770, 
Johnson,  introduced  the  use  of  dilute  sulphuric  acid  for  swell- 
ing the  hides. 

Sumac  was  used  in  the  first  half  of  the  eighteenth  century, 
divi'divi,  from  Caraccas  in  1768.  Catechu  at  a  much  later 
period.  Steam-heating  vats  seem  to  have  originated  in  America, 
but  formed  the  subject  of  a  French  patent  of  1822.  The  quick 
process  was  proposed  by  McBride  in  1759,  but  he  extracted  the 
tanning  material  with  lime-water.  It  was  not  until  1793-95 
that  the  active  principle  requisite  to  the  success  of  the  process 
—  tannic  acid  —  was  recognized  by  Deyeux  and  Seguin  of 
Paris.  It  was  rendered  practical  by  Fay  in  England,  1790,  and 
Seguin  in  France,  1795,  and  improved  by  Desmond,  Brewin, 
Cant,  and  Miller.  In  l-S-39  the  use  of  lime  from  gas-purifying 
works,  previously  suggested  by  Professor  Boettger  of  Frankfort, 
was  introduced  into  Berlin. 

Half-dried  sole-leather  was  formerly  rendered  compact  and, 
to  some  extent,  flexible,  by  being  hoaten  by  hand  with  ham- 
mers. In  Switzerland,  as  early  as  18<'0.  water-power  hammers, 
and,  subsequently,  stamps  were  employed.    In  1842,  Berendorf 
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passmj;  on  at  the  notroni. 

The  .kins  arc  then  placed  in  pits  containing  lime-»ater  of  3  ,      4.  ( !<pilsbury,  1831.)     Each  hide  is  clamped  in  a  rectangu  nr 

or  4  dilTe"enrdeKrc"s  of  strength  ;  they  are  gradually  trans-     fran.e,  its  edges   bc.ng  so  nipped  as  to   make   it  water-tight. 

?Jrm    ta^  he  weaker    0  tlie  stronger  solutions,  until,  in  the    Two  frames  are  so  clamped  together  as  to  make  a  tb.n  water- 

ferre.l  Ironl  the  WLaKer  m  ,"'«;,"'^^b     ^„_  .,i,.„i'„„.i  ..he  hair-  '  tight  box  into  which  the  oo7e  is  admitted,  to  percolate  through 


course  of  two  or  three  weeks,  the  lime  has  dissolved  the 
Rlieiith  and,  by  combining  with  the  fat,  formed  an  insoluble 
soap.  They  are  han,IM,  that  is,  taken  from  the  pits,  and 
allowed  to  drain  for  an  hour  or  two  each  day-  «  hen  the  hair 
is  readily  separable,  they  are  removed  from  the  pit  and  scraped 
upon  the  (,ram,astan,l  having  a  rounded  upper  surface,  with 
the  unliairing-kniff  (this  is  a  curved,  two-handled  scraper,  fit- 
ting the  convexity  of  the  beam) ;  the  hair  comes  off  easily  its 
renioval  leaving  a  grain.  Flesh  and  fat  remaining  on  the  other 
side  are  cut  off  with  the  fiesUiiis-kni/e,  which  has  a  sharp  con- 
vex edge  ;  this  process  is  termed  Jlrslimg.  The  hides  are  then 
washed  in  water,  si-raped,  to  get  rid  of  adhering  lime,  the  ears 
and  projecting  parts  cut  off,  when  they  are  ready  for  the  tan- 
pit.  The  use  of  lime  is  objectionable,  as  it  dissolves  portions 
of  the  skin  which  would  make  good  leather,  makes  the  surtace 
unequal,  and  interferes  with  the  action  of  the  tan.  Various 
plans  have  been  trieil  to  avoid  its  use,  among  others  smoking, 
causing  an  incipient  fermentation  which  loosens  the  hair; 
pilin"  the  hides  together  and  covering  them  with  spent  Un  or 
litter  and  allowing  partial  putrefaction  to  take  place  ;  and  ex 


tight 

the  hides,  by  hydrostatic  pressure. 

5.  (Drake.)  The  bide  is  sewed  up  to  form  a  bag.  into  which 
the  ooze  is  admitted  from  an  elevated  cistern.  The  bags  m.iy 
be  suspended  in  a  vat  of  ooze. 

0.  (KnuwUs  unit  Ditesburi/.]  Hides  are  placed  in  a  vessel 
from  which  the  air  is  withdrawn  by  an  air-iuinip.  The  ooze  is 
then  admitted  under  hydrostatic  pressure  and  forced  into  the 
pores.  The  process  is  repeated  with  ooze  of  constantly  increas- 
ing strength. 

7.  (Hfra;)'il/i,1837.)  Hides  are  sewed  together  into  an  endless 
band,  and  arc  passed  between  rollers,  as  they  are  removed  from 
one  pit  to  another.  The  object  is  to  press  out  all  of  the  ooze 
and  open  tlie  pores  for  the  reception  of  the  ooze  of  the  next  pit- 

8.  {Si/uire.)  Hides  are  placed  in  a  horizontal  cylinder, four 
fifths  full  of  hides  and  hot  ooze.  The  c>  Under  rotates  at  the 
rate  of  6  or  8  revolutions  per  minute,  and  has  interior  ledges  to 
tumble  the  hides  as  it  rotates.  The  ooze  is  renewed  from  time 
to  time,  but  fresh  bodies  of  atmospheric  air  are  excluded. 

9.  (Nossiter,  1844,  EiisH^I')     Each   hide  is   contained    in  a 


Doshi;A'hcin'ioair\ept  cons'!  Jtitlfdamp  by  the  .^pray  of  water,  i  frame  which  occupies  a  horizontal  position  in  the  pit  of  ooze, 
posing  tncm  to  air,  i^>^P'^^"^"2;^'^J    ,    /^  _^„,„  ,iii,,,„  „,i„hn,.;c     The  frames  are  laid  in,  one  over  another,  and  circulation  for 


in  some  casei  weak  acids  are  used,  as  very  dilute  sulphuric 
acid  sour  milk,  pvroligneous  acid,  fermented  barley,  rye-water, 
and'bran;  the  two  latter  are  sometimes  used  after  hming. 
The  etTect  of  weak  acids  is  to  swell  the  pores,  enabling  the  tan- 
ning liciuor  to  penetrate  them  more  readily.  This  process  is 
termed  raising:  the  liquid  commonly  employed  consists  of  1 
part  sulphuric  acid  to  1,000  parts  water.  A  moderate  heat  is 
applied,  and  the  process  is  completed  in  24  hours. 

A  new  English  process  to  open  the  pores  and  render  the  tan- 
ning by  bark  more  expeditious,  — 

1.   ilemove  hair  and  particles  of  Hesh. 

2    Uleanse  from  the  action  of  lime. 

3.  Place  in  a  vst,  Hesh  sides  up,  and  cover  each  hide  with 
bran,  in  quantity  varying  from  6  to  14  oz.  to  each  hide,  accord- 
ing to  size,  and  cover  with  water. 

4.  I'ermenl.  This  will  take  two  days  or  more,  according  to 
the  weather. 

6.  Keiiiove  anil  scrape. 
6    .''leep  in  a  vat,  with  5  pounds  ground  Italian  mustard  and 

6  pounds  barley-meal  to  each  lUO  weight  of  hides.  Here  they 
remain  from  24  to  48  hours,  according  to  size. 

7.  Hang  up  to  partially  dry,  and  then  proceed  with  the  pro- 
cess of  tanning  bv  bark. 

The  tan-yard  contains  a  number  of  wooden-lined  vats,  whose 
tops  are  level  with  the  surface  of  the  ground.  Into  these  the 
liides  and  the  ground  bark,  or  ooze  previously  extracted  there- 
from, are  put.  In  the  old  method  the  alternate  layers  of  hides 
and  of  bark  were  placed  in  the  pits,  which  were  then  filled  up 
with  water.  When  the  strength  of  this  appeared  exhausted, 
the  vat  was  emptied  and  supplied  with  fresh  bark  and  water  ; 
this  was  repeated  many  times,  the  process  occupying  as  much 
as  lo  months.     It,  however,  produced  superior  leather. 

It  is  now  customary  to  prepare  the  oozes  and  conduct  them 
to  the  vats  by  pipes.  The  process  consists  in  passing  water 
through  a  stratum  of  the  ground  bark,  until  all  its  soluble 
matters  are  removed.  Usually  cold,  but  sometimes  hot  or  tepid 
water  is  employed.  Steam  is  conducted  by  a  pipe  beneath  a 
pit  containing  the  tanning  material  and  water,  and  provided 
with  a  perforated  false  bottom,  through  which  the  extract  per- 
colates and  is  drawn  off.  In  another  method  nearly  spent  bark 
is  digested  in  water,  at  a  moderate  heat,  and  the  weak  ooze  is 
transferred  to  a  pit  containing  bark  which  is  less  spent,  and  so 
on  until  it  is  finally  pumped  into  a  pit  filled  with  fresh  bark. 

It  is  common  lo  introduce  the  skins  into  nearly  spent  ooze 
and  transfer  them  successively  to  those  which  are  stronger. 
Those  in  wliich  the  tanning  is  effected  are  called  kaiulltr-tiquor ; 
stronger  oozes,  used  for  giving  the  bloom  on  the  surface,  are 
termed  layer-liquor. 

The  skins  are  usually  placed  in  horizontal  layers,  but  are 
sometimes  suspended  verticallv-     In  the  process  of  lianilling, 
the  hides  are  taken  out  with  blunt-pointed,  long-handled  hooks,  |  the  skin  phable 
placed  one  over  another,  on  a  sloping  rack  over  an  adjacent  pit, 
and  permitted  to  drain  for  one  or  two  hours. 

When  ooze  instead  of  bark  is  employed,  the  bides  are  handled 
frequently. 

By  one  plan,  the  skins  are  handled  twice  a  day  in  the  first 
liquor :  once  in  two  days  in  the  second  liquor  ;  and  once  a 
month  in  the  third  liquor. 

To  save  the  trouble  of  handling  by  hooks  in  and  out  of  the 
pit,  various  devices  have  been  introduced.  Several  are  illus- 
trated under  Tavmng-apP-4IHTUS. 

1.  (Krastev,  1845.)  The  hides  are  suspended  from  the  bars 
of  a  frame  which  is  periodically  lowered  into  the  liquor  and 
raised  therefrom. 


the  ooze  is  permitted  all  around  them.  The  object  is  to  keep 
them  from  contact,  and  the  time  is  said  to  be  shortened  one 
half. 

10.  (Berenger  and  SUrlingiie,  French.)  A  series  of  8  vats  are 
made  to  communicate,  so  that  the  space  between  the  false  bot- 
tom and  the  bottom  of  No.  1  discharges,  by  a  pipe,  into  the  top 
of  No.  2,  No.  2  in  the  same  manner  to  No.  3,  and  so  on  through- 
out the  series,  the  contents  of  No.  8  being  pumped  into  No.  1, 

No.  1  is  first  charged  with  bark  and  hides  and  filled  up  with 
water.  After  a  period,  say  from  15  to  21  days,  No.  2  is  similarly 
filled,  and  a  quantity  of  strong  ooze  is  introduced  into  No.  I, 
which  displaces  its  former  liquid  contents  and  causes  them  to 
overflow  into  No.  2,  After  a  similar  interval  of  time  (15  lo  21 
days),  the  pit  No.  3  is  charged  with  bark  and  hides,  and  strong 
ooze  being  poured  into  No.  l.its  liquid  contents  are  driven  into 
No.  2,  which  overHow  into  No.  3.  Ag.ain  there  is  an  interval, 
when  No.  4  is  charged,  and  so  on  until  No.  8  has  been  charged 
and  has  laid  its  allotted  time  under  the  first  liquid.  No.  1  is  by 
this  time  ready  to  be  drawn,  and  is  recharged  with  fresh  bark 
and  hides,  the  filling  of  No.  2  with  ooze  acting  throughout  the 
series  of  pits,  the  contents  of  No.  8  being  pumped  into  No.  1, 
which  has  now  become  the  last  of  the  series. 

11.  (Turnbull,  1845.)  The  hides  are  tanned  by  endosmolic 
and  exosmotic  action,  being  sewed  into  the  form  of  bags,  filled 
with  weak  ooze  and  suspended  in  vats  of  strong  ooze.  The  in- 
equality of  density  causes  a  circulation  of  both  liquids  through 
the  ti-ssues.  The  weakness  of  one  and  the  strength  of  the  other 
solution  must  be  maintained  to  preserve  energy  of  action. 

12.  (  Schynder  )  The  hide  is  indented  by  means  of  an  instru- 
ment having  200  to  300  needles  to  the  square  inch.  It  is  then 
exposed  to  the  action  of  tan-liquor,  whicli  is  led  by  the  perfora- 
tions to  the  interior  portions  of  the  hide. 

13.  The  method  employed  by  the  B.a.skirs  and  Kirgnises  of 
Asia  is  a  subslitule  for  tanning,  but  may  be  here  mentioned. 
The  hair  is  detached  bv  a  knife.  The  skins  are  suspended  in  a 
pit  from  parallel  cords.  Smoke  is  introduced  into  this  pit  by  a 
tunnel  from  another  pit,  in  which  a  fire  is  made  The  fire  is  a 
smudge  of  dry  and  decayed  wood,  and  both  pits  are  covered  in 
so  far  as  is  consistent  with  a  draft  sufficient  to  keep  the  smoke 
in  effective  action. 

Two  or  three  weeks  are  required  to  put  the  hides  mto  a  tough 
and  lasting  condition, impermeable  to  water. 

14.  The  Pamtns  Inilians  stretch  the  hides,  so  that  they  shall 
not  shrivel  while  drying  in  the  sun's  rays.  The  brains  are 
also  dried.  At  the  e'nd  of  the  hunting  season  the  hides  are 
steeped,  the  hair  shaved  off ;  the  wet  hides  and  powdered  brains 
being  placed  in  an  earthen  pot  and  heated  to  nboiH  y5°.  The 
villains  have  no  thermometers.  The  cerebral  matter  is  con- 
verted into  a  kind  of  soap,  and  forms  a  lather  which  renders 

e  skin  pliable. 

The  skins  are  then  stretched  by  thongs,  and  rubbed  frequently 
during  the  process  of  exsiccation. 

The  Esquimaux  use  in  ttmning  the  urine  of  man  and  beast 
The  skins  are  prepared  in  the  fur.  and  softened  and  tanned  in 
urine,  which  is  usually  kept  in  tubs  in  the  porches  of  their  huts 
for  use  in  dressing  deer,  seal,  and  other  skins,  in  the  prcjjaration 
of  which  they  show  great  skill.  The  boots  worn  by  the  Esqui- 
maux are  generally  made  from  seal  or  walrus  hides,  and  resist 
water. 

A  number  of  distinguished  chemists  and  practical  tanners 
have  attempted,  and,  to  some  degree,  succeeded,  in  tanning 
leather  by  the  application  of  minerals,  obviating  the  use  of  the 
vegetable  extract,  tannin. 
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Of  these  may  be  cited  the  methods  of  Bordier  and  Cavalin, 
and  the  alum  process. 

1.  Bordiers  Process.  The  hides,  being  vnJiaired  and  bated, 
are  steeped  in  a  solution  prepared  as  follows  :  — 

224  pounds  of  bruised  copperas  are  dissolved  in  15  gallons  of 
boiling  water,  in  a  copper  kettle.  This  being  transferred  to  a 
vat  of  44  gallons  capacity,  44  pounds  of  sulphuric  acid  (?p.  gr. 
1,848)  are  added,  and  to  this  gradually  added  44  pounds  of  black 
oxide  of  manganese,  in  powder,  the  solution  being  constantly 
Btirred. 

The  mixture  is  thinned  with  water  and  the  hides  steeped 
therein.  The  effect  is  to  impregnate  them  with  an  insoluble 
sub-sulphate  of  peroxide  of  iron,  and  render  the  animal  fiber 
imputrescible.     From  3  to  8  days  are  required  for  the  process 

2.  Cai^aiin's  procfss.  is  to  impregnate  the  cleaned  and  un- 
haired  hides  with  a  solution  of 

Bichromate  of  potassa 10  pounds. 

Alum 20  pounds. 

Water 180  pounds- 

They  are  immersed  4  days,  being  handled  and  rubbed  every 
day. 

They  are  next  steeped  in  a  solution  of 

Protosulphate  of  iron 1  pound. 

Water 1  gallon. 

The  hides  are  not  allowed  to  touch  in  the  vat,  but  are  taken 
out  every  12  hours  and  drained,  the  process  being  repeated  till 
the  leather  is  formed. 

The  iron  base  is  peroxidized  in  the  hide  by  means  of  the 
chromic  acid,  which  is  itself  reduced  to  the  state  of  sesquioxlde, 
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Rotary-Movement  Tan-Vat. 


Symonds'  process  for  utilizing  the  useful  matters  which  are 

not  withdrawn  fr">m  the  bark  by  steeping,  consists  in  burning 

the  spent  bark  and  conducting  the  products  of  combustion 

into  a  trough  filled  with  water,  where  the  solid  and  soluble  por- 

»     tioDS  are  retained. 

I  Tan'ning-ap'pa-ra'tus.  A  vat  with  devices  for 
I  niovinj;  the  hides  in  the  liquor,  or  for  circulating  the 
I  liquid  about  the  hides,  in  order  to  expose  them  to 

Rg.  6205. 


Oscillating  Tan-Vat. 

and  remains  with  the  iron  and  a  portion  of  the  alumina  base, 
firmly  united  with  the  tissue. 

3.  The  alum  proce.^s  consists  in  applying  to  the  skins  a 
saturated  solution  of  alum  and  salt,  followed  by  dressings  of 
flour,  yolk  of  eggs,  oil,  etc.     See  Tawing. 

For  tanning  in  vacuo,  see  patents  :  — 
Na        Name  Date.  No.         Name.  Date. 

23,360.  FerguRson.  Mar.  29,  "59  I  60.524.  Johnston.  Dec.  18,  "66 

29,656.  Aldrich  . . .  Aug  21,  '60    75,391    Doty Mar.  10,  "68 

48.381.  Brewere(ai.June27,"65  |  S4,190.  Hosmer...Xov.  17,  =68 


Tanning-  Cylinders. 

fresh  quantities  as  the  liquid  in  immediate  contact 
with  the  hide  parts  with  its  tannin.  Several  forms 
of  apparatus  have  been  made,  some  of  which  are 
here  illustrated. 

1.  Oscillatins  Movfiment.  The  hides  are  suspended  in  a  box 
whose  top  and  bottom  are  provided  with  valves  of)ening  upward  ; 
the  box  is  oscillated  upon  a  horizontal  axis  in  a  tank  of  tauning- 
liquor,  and  the  motion  cau.«es  a  constant  upward  tlow  of  the 
liquor,  whose  gravity  is  ascertained  by  an  iniiicator  attached. 

2.  Vertical  Mov^neiit  In  Fig  6203.  the  hides  are  distended 
upon  cloths  within  wired  frames  D  D.  and.  being  suspended 
from  a  beam,  are  subjected  to  the  action  of  rammers  B  B  with- 
in the  vat,  by  which  they  are  alternately  squeezed  and  released, 
causing  the  circulation  of  the  liquor  and  the  absorption  of  tan- 
nin by  the  hides. 

3-  Rotnry  Movement  within  Vat.  The  hides  are  suspended 
on  the  pins  upon  the  rim 


of  ahorizontal  wheel  which 
has  oscillation  within  tho 
tank  by  an  arm  of  its  shaft, 
which  is  connected  by  a  rod 
to  a  crank  upon  a  shaft  ex- 
tending to  the  outside. 

4.  Rotnrv  Mov^mfnt  of 
Vat.  The  hides  are  placed 
in  open-sided  rotating  cyl- 
inders, which  are  partly 
submerged  in  vats  contain- 
ing tan-liquor,  and  bare 
inwardly  projecting  pins  to 
work  the  hides. 

In  Fig.  6206,  the  barrel  is 
studded  inside  with  pins, 
and  has  a  perforated  false 
bottom  near  one  end, 
through  which  the  tan- 
ning liquid  flows  in  pass- 
ing from  the  tubular  induc- 
tion-gudgeon to  the  hides 
within  the  cvlinder.     The 


Fig.  6206. 


Revolving- Cylinder  for  Tannine 
Hides. 


liquor  passes  out  through  the  other  gudgeon- 
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5.  Circulation  of  Water  by  Pumps.  Fig.  6207  lias  a  syriea  of 
lifting- pumps,  arranged  in  and  ojiiTated  at  the  hotiom  of  the 
vat,  for  raising  the  heavier  and  stronger  liquids  from  the  bot- 
tom to  the  top  of  the  vat,  and  tlius  by  mixing  render  it  of  more 


Fig.  0207- 


uniform  strength  throughout.  The  tanning-liquid  is  thrown 
against  the  hides,  suspended  in  the  air,  by  a  foree-pump,  in  a 
column  or  in  i^pray. 

6.    Vacuum  Frocess.     Air  being  exhausted  from  the  tank,  the 
liquor  is  allowed  to  enterand  penetrate  all  the  interstices  between 


the  hides  and  also  the  pores  of 
the  skins.  The  exbaui^t  is  by 
meau.s  of  pumps,  or,  as  in  the 
example,  by  a  pipe  with  slop- 
cocks  to  a  separate  steam-cou- 
denser. 

In  Fig.  6209,  the  hides  or  skins 
are  smoothly  stretched  or  folded 
in  an  air-tight  vat,  and  stratified 
with  bark  or  matting  interposed. 
The  air  being  exhausted  and  the 
liquor  admitted,  the  tank  can 
be  reversed  and  adjusted  at  will 
by  manual  power,  or  at  set 
times  by  mechanism  rotating 
the  vat  on  its  longitudinal  axis. 


Fig.  6208. 


Tank  for  Tajinin^ 


Fig.  6209. 


Taxning-Mateui.\ls,  Dye-Stuff.s,  etc. 


Common  Name. 


Alder  bark 

Alkanet  root 

Aloes 

Aniline 

Argol 

Arnotto 

Barberry  root,  etc.  . . 

Barwood 

Bedstraw 

Beech-bark 

Birch  

Brazil  wood 

Broom -] 

Buckthorn 

Canipeachy  wood 

Camwood 

Catechu 

Chica 

Coal-tar  colors 

Cochineal 


Botanical  Name  of  the 

Genus  or  Specie.'^  of  the 

Plant  used  or  producing 

the  Article, 


Alnus  glutinosa 

Anchusa  tinctoria | 

Aloe  (various)  

A  product  of  coal-tar . .  { 
I 

Vitis  vinifera ... 

Bixa  orellana 

Berberis  vulgaris,  etc. . . 
(See  Camwood  ) 
Galium  verum 

Fagus  (various) .  | 


Native  Place,  or 

where  chiefly 

grown. 


Qualities,  Uses,  etc. 


Shores     of     the  \ 
Mediterranean.] 


Betula  (various) 


Ceesalpinia  brasiliensis  j 

Cytisus  scoparius,  or     S 

Sarothanimus  scopari-   ( 

us,  and  i 

Genista  tinctoria / 

Rhamnus  (numerous)  .. 

(See  Logwood.) 

Baphia  nitida 

Acacia  catechu 

Bignonia  chica 


Opuutia  cochinillifera  . 


E.  Indies.. 


DiscoveredinlS26  \ 
by  Unvei'dorben. "( 

Europe,  etc | 


S  America . 


Europe,  etc 


Europe,  etc    . . . . 

Europe    and    N. 
America 


Europe    and    N 
America 

West  Indies,  Bra- 
zil, etc 


Europe  . 


Europe,  etc.. 


The  bark  produces  a  yellow  or  red  color.  Used  in  dye- 
ing and  tanning. 
Used  as  a  dye  to  stain  woods     Its  red  color  is  easily 

imparted  to  oils.  etc. 
Afford  a  brown  dye.     The  leaves  of  the  Socotrine  aloe 

give  a  violet  color  that  does  not  require  a  mordant 

to  fix  it 
From  it  have  been  obtained  mauve,  magenta;  also  blue, 

green,  violet,  and  black.     See  Tar. 
The  coarse  cream  of  tartar  produced  in  casks  in  which 

wine  has  been  stored.     Ui^ed  in  dyeing. 
Red  colored  pulp  covering  seeds  of  the  plant  afford  an 

orange  or  yellow  dye  for  silks,  and  to  color  cheese, 

butter,  and  varnishes. 
The  root,  stem.«,  etc.,  afford  a  yellow  dye      The  bark  is 

used  in  tanning. 

The  flower  tops  afford  a  yellow  dye  with  alum  mordant ; 
the  roots  a  red  dye. 

The  tannin  yielded  by  thi'^  bark  makes  a  white  but  in- 
ferior leather,  and  is  used  only  in  places  where  oak  is 
scarce. 

For  tanning  Ru.isia  leather,  the  inner  bark  is  much  used, 
especially  on  account  of  the  brown  oil  which  it  yields, 
to  which  this  leather  owes  its  smell  and  durability 

The  heart-wood  affords  a  red  dye.  Used  also  to  make 
red  ink 

Used  in  dyeing  yellow.  For  tanning,  and  for  house 
brooms. 

Affords  dyeing  materials.  Sap  green  from  the  berry, 
and  yellow  from  the  bark. 

Called  also  barwood  Affords  the  red  dye  used  for  Eng- 
lish bandana  handkerchiefs. 

A  resin  like  extract  ohtained  from  the  bark,  wood,  and 
leaves.  Used  in  dyeing  and  tanning.  The  leather  is 
very  permeable  tn  water,  lightand  spongy,  hard,  and 
of  a  dark  reddish-fawn  color.  The  characteristic  de- 
posit, from  oak  bark  and  a  few  other  tanning  agents, 
known  as  btoum,  is  not  produced  by  catechu. 

Affords  a  red  pigment.  Used  to  give  an  orange  red  to 
cotton  goods. 

Aniline,  mauve,  magenta,  solfenno,  are  all  products  of 
coal-tar. 

The  cochineal  insect  {Coccus  cacti)  feeds  on  this  species 
of  cactus,  and  affords  a  valuable  .scarlet  and  crimson 
dye. 
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Common  Name. 


;  Cork-tree  . 
:  CrotteL  . . . 


Botanical  Name  of  the 

Genus  or  Species  of  tbe 

Plant  used  or  producing 

ttae  Anii:le. 


Cudbear . 
:  Cnteh  . . . 


Quercus  suber 

ParuieUa  omphalodes  . 

Lecanora  tartarea,  etc. 
(See  Catecha.) 

Csesalpinia  coriaria 


French  berries  . 
Fustet 


(5ev  Buckthorn.) 
(:See  Suiuac.} 
Madura  tinctoria,  or 
Morus  tiuctoria 


GaUs. 


I  Gambir,  or    Terra  ) 
,       japooica j 


Garancine  ■ 
Gum-trees  . 


Ileither  . 
Ueachs  . . 


Hemlock  bark. . 


Qoercas  infectoria ., 


Uncaria  gambir . 


Rnbia  tinctoria 

Eucalyptus  (various) . . . 

Calluna  vulgaris 

Erica  (various) 


Xative  Place,  or 
wuere  chiefly 

grown. 


Qoalities,  Uses,  etc. 


Spain  and  Portugal'  The  libfr,  or  inner  barb,  may  be  used  for  tanning. 

..  i  j  '^  licheu  growing  on  rocks  and  trees.     Used  to  pioduce 

£.urope J  I      ^  browu  color. 

!■  A  lichen  growing  on  rocks  at  high  elevations.     Used  to 
'      give    a    purple  color  —  which  is  very  fugitive — to^ 
^  I      wooleu  goods. 

f  '  The  fruit-pod  of  the  leguminous  shrub  is  a  powerful 
I  i      astringent      Used  in  tanning.     Leather  prepar*^!  by 

S.  America. ■{         this  subsrance  is  very  porous,  and  sometimes  tinged 

^         bruwu,  uuless  the  air  be  excluded  in  the  process  of 
I        tauning. 


W.Indies^Brazil,) 

etc J 


E.  Indie.',  Malay 
Islands,  etc.... ' 


S  Europe,  etc. . 
Australia 


Europe. 
Europe. . 


Abies  canadensis N.  America. . 


Uenna. 


Indigo. . 
Kelp... 


Lawsonia  inermis . 


'  Africa,      Arabia. 
I      etc 


Indigofera  anil,  tincto- 
ria, etc 

Fucus  vesieulosus,  etc.. 


I  India 

Sea-shores  . 


Kermes Quercus  coccifera  . 


Kino. 


I^c-dyes 

Larch.   

Lichen  dyes 

Litmus 

Logwood 

Ix)m hardy  poplar. 

Madder 


Pterocarpusniarsupium  f 
Pterocarpus  erinaceus.  j 

I  Ficus  religiosa,  etc 

I^rix  albi , 

,  Lecanora  rocella,  etc  ..  i 

Rocella  tinctoria    ....  <  ' 
cam-  j  ' 


I  Ilaematosylon 
I      pecbianum. . 


Madder  (Indian)  . 
Mangrove  bark . . . 

i  Mimosa 


Popuins  dilatata 

Rubia  tinctoria,  etc  — 

i  (See  Munjeet  ) 

'  Rbizopbora  mangle 


Munjeet 

Myrobalans    .... 

Nicara^a  wood. 
Nutgalls 

Oak  bark 


Orchil,  or  .\rchil .... 

Peach- wood,  or  I 

Nicaragua  wood. .  1 

Pearlash,  or  Potash .  - 


Mimosa 

Rubia  cordifolia     

Terminalia  {various). 

,  (See  Peach-wood.) 
(See  GaUs  ) 

Quercus  (various). 

(See  Litmus  ) 
Caesalpinia  brasitiensis . 

Various  plants 


Wood  affords  a  yellow  dye. 

There  are  several  kinds  of  galls,  or  gall-nuts  ;  all  pro- 
duce galiic  acid.  Used  in  dyeing  black,  ink-makioff, 
tauniug,  and  as  a  styptic.  The  gull  is  an  excrescence 
pro<iuced  on  the  species  of  oak  named  by  the  punc- 
ture of  the  insect,  Cynip^  quercvsfoUi. 

Csed  in  dyeing  and  tanning.  Contains  a  principle 
called  cattchtne.  It  was  formerly  called  Urra  japonic 
ca,  as  it  was  supposed  to  be  an  earth  from  Japan.  It 
is  the  inspissated  juice  of  a  slender-stemmed,  vine- 
like shrub  with  oval  leaves  and  clusters  of  pale  pur- 
plish flower?.  The  leaves  and  bninches  are  boiled  to 
obtain  the  astringent  extract,  which  is  condensed  by 
evaporation  and  dried  in  little  squares.  It  is  used 
by  the  Malays  as  a  dye,  a  salve,  and  a  masticatory 
with  betel-nut  and  tobacco. 

The  dye-princip'.e  of  madder;  obtained  &om  it  by  the 
action  of  sulphuric  acid. 

Contain  an  astringent  principle  which  can  be  used  in 
tanning. 

Affords  a  yellow  dye. 

Some  kinds  used  in  tanning. 

In  union  with  oak-bark,  is  supposed  to  produce  the  best 
leather.  Hemlock  aloue  produces  le;ither  inferior  to 
that  prepared  with  oak-bark, and,  l>e>ides,  imparts  to 
it  a  red  color.  In  America,  it  is  largely  used  as  a 
substitute  for  the  bark  of  the  oak. 

The  powdered  leaves  used  to  dye  liathcr,  etc.,  a  reddish 
yellow  or  orange.  In  Egypt,  it  is  employed  by  the 
women  to  give  an  orange  color  to  the  nails. 

A  very  valuable  blue  dye. 

The  ash  of  various  kinds  of  sea-weed.  Affords  soda, 
etc. 

The  kermes  (  Coccus  ibci.^)  feed*  on  the  leaves  of  a  species 
of  oak.  and  affords  a  red  dye.  Its  use  is  of  very  an- 
cient date. 

Used  as  a  yellow  dye  for  cotton  in  the  East  Indies. 

The  Cocnis  lacca,  by  puncturing  trees  of  the  East  In- 
dies, produces  shell  and  other  lacs,  that  afford  beau- 
tiful red  dyes. 

For  tanning,  inferior  to  oak. 

Many  genera  and  species  give  dyes ;  as  cudbear,  litmus, 
orchil,  etc. 

A  lichen  used  to  give  a  purple  dye  to  silks.  Used  in 
chemistry  as  a  test  for  alkalies  and  arids- 

Used  in  dyeing  red  and  black  colors,  shades  of  purple, 
etc      Called  also  canipeachy  wood. 

For  tanning.  Imparts  a  fragrant  smell  to  the  leather, 
similar  to  that  of  Russia  leather. 

Employed  to  produce  the  celebrated  Turkey  rcl  and 
other  dyes.  Affords  garancine  by  the  action  of  sul- 
phuric acid. 

The  bark  is  very  astringent.     Used  for  tanning. 

The  bark  of  an  Au.'tralian  species  may  be  used  in  tan- 
ning. 

Used  for  the  same  purposes  as  the  European  madder. 
Also  affords  garancine- 

The  fruit  husk  possesses  an  astringent  principle. 
Used  by  tanners. 


The  barb  is  employed  in  tanning  and  dyeing.  It  is 
stripped  in  spring;  dried,  ground,  and  steeped  to 
extract  the  tannin 

Is  properly  litmus  in  an  early  state  of  preparation, 
when  it  possesses  a  purple  color. 

S.  America Used  as  a  material  for  red  dyes. 


S.  Europe 

E.  Indies,  Africa. 
£.  Indi@ 


Europe,  etc 

Cool  climates. . . .  j 

Canaries,  S.  En- 1 
rope,  etc J 

Central  America.  J 


France  . 


,  Tropics 

Warm  climates.. 


i  X.  India. 

t 

I  India 


Europe,  etc.. 


Europe  . 


Russia,  America. 


Procured  by  burning  many  woods  and  plants,  and 
lixiviating  the  mass  Used  for  scouring  wool  and  for 
cleansing  generally  ;  also  in  soap. 
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TAP. 


Common  Name. 


Persian  berries .... 

Pomegranitc  bark . 

Quercitron 


Safflower. . 


Saffron 

Sanders-wood  (red). 

Sautiil-wood 

Siiuuders-wood 

Sap-green 

Sapj):in-wood 

.Spanish  berries 

Suuiae,  or 
Sumacli 


Tannin  . 


Terra  japonica  . 
Turkey  berries  . 


Weld 

Willow  bark. 


Woad 

Wongshy 

Yellow  berries. 


Botanical  Name  of  the 

Genus  or  Species  of  the 

Plant  used  or  producing 

the  Article. 


(See  Buckthorn.) 
Punica  granatum  . 

Quercus  tinctoria. 


Cartbamustinctoriu,'^..  I 
Crocus  sativus 

Pterocarpus  santalinus  . 

(See  Buckthorn.) 

Cjesalpiuia  sappan 

(See  Buckthorn.) 

Khus  cortiuus I 

Rhus  coriaria J 


Uncaria  gambii . . 
(See  Buckthorn.) 

Curcuma  longa  . . 


Quercus  aegilops  . 


Reseda  luteola . 
Salix  alba 


Isatis  tinctoria. . . 

Gentiana(') 

(See  Buckthorn.) 


Native  Place,  or 

where  chietly 

grown 


Europe,  etc 

N.  America 

India,  China,   S. 
Europe,  etc... . 

S.  Europe,  etc  .. 
India    


India  and  Ceylon  ■ 
S.  Europe J 


Malay  Islands. 


Greece,  Asia  Mi- 
nor  


Britain,  etc.. 

Europe,  etc.. 

Britain 

Batavia 


Qualities,  Uses,  etc. 


Afford  a  yellow  dye. 

Vst-tl  in  dyeing.  Especially  to  give  morocco  leather  a 
yellow  dye. 

A  valuable  yellow  dye  is  obtained  from  the  bark  of  the 
tree. 

The  flowers  afford  a  yellow  and  red  dye.  Used  in  dye- 
ing silks  various  shades  of  ro^se-piuk,  and  in  making 
carmine-rouge. 

Used  as  a  yellow  coloring  material.  Obtained  from  the 
stigmas  or  tops  of  the  Mowers, 

The  wood  affords  a  reddish-brown  color,  as  a  dye  for 
woolen  goods,  also  red  and  scarlet  with  certain  mor- 
dants. 

A  wood  much  used  as  a  red  dye-stuff. 

The  powdered  leaves  and  young  branches  are  used  in 
tanning  and  dyeing  orange,  yellow,  and  black. 

A  principle  obtained  from  galls,  oak-bark,  etc.  Used 
in  tanning.  It  has  the  power  of  solidifying  the  gela- 
tine of  animal  substances,  as  skins,and  thus  convert- 
ing them  into  leather. 

Also  called  gambir.  Used  largely  in  tanning  and 
dyeing. 

The  powdered  root  (also  called  Indian  saffron)  affords  a 
yellow  dye.  Is  used  in  chemistry  as  a  test  for  free 
alkalies- 

The  acorns  and  cups  of  this  species  of  oak  are  used  in 
dyeing  and  tanning.  Leather  prepared  by  this  sub- 
stance is  harder  and  less  permeable  to  water  than 
that  made  with  oak-bark. 

The  leaf  and  stems  yield  a  yellow  dye. 

Remarkable  for  its  astringent  taste.  Leathers  made 
from  kid  and  lamb  skins  owe  their  agreeable  smell  to 
this  bark,  with  which  they  are  tauned. 

Used  to  dye  blue  colors.     Now  superseded  by  indigo. 

Yellow  dye-stuflf  obtained  from  the  seed-vessels  of  the 
plaut. 


Tan-nom'e-ter.  A  hydrometer  for  determining 
tlio  i>roportion  ut'  taiiuin  in  tanning  liquor. 

Tan-pit.  A  sunken  vat,  in  which  skins  are  steep- 
ing; in  tanning  li(juor. 

Tau'ty.  (JFcarhig.)  The  Hindoo  loom,  con- 
sisting of  bamboo  beams  for  the  warp  and  cloth,  a 
pair  of  heddles  moved  by  loops,  in  whicli  the  big 
toes  are  inserted,  a  needle  which  answers  as  a  shuttle, 
and  a  lay. 

Tan-vat.  A  pit  or  tank  in  which  tanning  of 
hidi's  is  accomplishL'd.     See  T.\nnixg-appaiiatijs. 

Tap.  1.  {Machincnj.)  A  tapering,  longitudinally 
grooved  screw  of  hardened  steel,  having  a  square 
head,  so  tliat  it  may  be  turned  by  a  wrench.  It  is 
used  for  cutting  an  internal  screw,  as  that  of  a  nut. 
See  ScKEW-TAP,  Fig.  4754. 

The  most  primitive  kind  of  tap  (Fig.  6210,  a)  is  formed  by 
filing  four  planes  upon  the  .'^crew  :  this  gives  very  obtuse  cutting 
edges  In  6,  three  plane.'^  only  are  filed  away,  giving  an  angle 
more  favorable  for  cutting.  These  sections  are  used  for  very 
small  taps.  The  half-round  tapr  gives  the  most  favorable  cut- 
ting angle,  and  has  been  recommended  as  cutting  aclean  thread 
with  comparatively  small  labor;  tht-  form  d  has  also  been  em- 
ployed. Taps  with  three  or  five  cutting  edges  »' /"are  more  com- 
mon ;  it  is  usual  to  form  them  with  elliptical  grooves,  which 
permit  the  shavings  to  escape  readilv,  and  are  easily  wiped  out. 

In  Bodmer's  tap  ^,  the  cutting  edges  of  the  teeth  are  made 
prominent,  their  faces  inclining  backward  at  an  angle  of  3°  from 
a  true  circular  curve,  so  a.s  to  reduce  the  friction  of  the  tool 

For  cutting  pcrew-dies  and  tools  and  other  thin  articles,  the  tap 
h  has  a  larger  number  of  grooves,  and  a  greater  proportion  of  its 
face  is  left  standing  to  give  it  a  sufficient  bearing  on  the  metal. 

Taps  with  removable  cutters  have  been  used,  i  j  k  is  Jones's 
tap.  Tapering  holes  are  made  in  the  body  of  the  tap  to  receive 
the  cutters,  which  are  caused  to  project  slightly  beyond  the 
general  surface  by  a  slip  of  paper  placed  within  the  mortise. 
Sometimes  they  arc  made  parallel  and  protruded  by  a  set-screw. 
I  shows  a  wood  screw-cutting  tap  of  this  kind  It  has  a  square 
helical  groove,  which  fits  two  plates  on  the  guide  p  through 
which  the  tap  passes,  and  which  is  secured  to  the  wood  q  to 
be  bipped  ;  the  cutter  r  is  inserted  in  a  radial  mortise. 


in  is  a  hollow  tap  for  the  same  purpose ;  a  hole  is  made  at 
the  termiuation  of  the  thread,  and  chamfered  so  as  to  form  a 


Taps. 


cutting  edge,  the  shavings  passing  into  the  central  hollow  of 
the  tap. 

Master  taps  are  used  for  cutting  the  dies  employed  in  cutting 
screw-threads.  In  some  cases,  for  deep  threads,  two  pairs  of 
dies  are  employed,  but  generally  one  pair  is  cut  by  a  tap  one 
depth  IsLTger  thaa  the  8cr«w. 
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TAPESTRY. 


The  process  of  screw-cutting  was  greatly  improwMl  by  Mauds-  '  in  which  a  corundum  tape  is  mounted  to  be  used  in 

lay,   who    introduced  euttill^'  Ol'  tiling. 

Fig.  6211.  JS'^'^eutTiut'  eJ^I  Tape-fuse.  A  long,  flexible,  ribbon-shaped  fuse, 
and  usins  three  taps[  cont.iining  a  composition  which  burns  with  gieat  ra- 
the entering  taper  tap,  pijity.  Bv  means  of  a  fuse  of  this  kind,  a  charge  of 
the%.u^tap,r;hich  I'owder  may  be  exploded  at  the  distance  of  several 
shallow  or  dead  holes  Imiidred  yards,  and  apparently  almost  simultaueous- 
cast-iroo    can    be  \y  with  the  commuuica- 


\l 


B  a 


safely  tapped  with  fuU 
threads. 

fl,  taper-tap. 

6,  plug-tap. 

e,  bottouiing-tap. 

Fig.  6212  U  an  ex- 
panJing-tap,  the  cut- 
ter being  inserted  in 
inclined  dovetailed 
grooves  in  the  sides 
of  the  stock-  They 
are  connected  by 
screws  to  a  plug  sliJ- 
iug  in  a  hole  bored  in 
the  axis  of  the  stocky 
and  which  serves  to  draw  them  up  or  down  on  the  inclines  to 
increase  or  decrease  the  diameter. 


Fig.  6212. 


Taps. 


Ezpandtng-  Tap. 

2.  A  faucet. 

3.  The  heel  of  a  boot,  made  up  of  lifts. 
Tap-bor'er.    A  tapering  boi  ing-instrument  for 

making  spigot  or  bung  hoU'S  in  ca.'sks. 

Fig  621.3  h-as  a  sharpened,  salient,  spiral  edge,  and  a  gimlet- 
point. 

Fie  G214  is  the  half  of  a  hollow  cone,  with  a  sharpened  edge 
and  gimlet-point 

Fig.  6215  has  a  ring  shank  for  a  handle. 


Tape-Measure. 


Fig.  6213. 


Fii.  6214. 


Tap- Borer. 


Tap-Borer. 


Tape.  1.  (Fnhn'c.)  A  narrow  linen  or  cotton 
fabric,  twilled  or  plain,  white  or  colored. 

2.  (Prinliiig.)  n.  One  of  the  traveling-bands 
wliich  hold  and  conduct  the  sheet  of  paper  in  a 

Fig.  6215. 


Ring  Tap-Borer. 

power-press.  The  nipjters  take  tlie  sheet  from  the 
feed-lioard,  .ind  the  %,  taking  it  from  the  tapes,  de- 
livers it  on  to  the  heap. 

h.   K  similar  band  in  a  paper-folding  machine. 

Tape-car'ri-er.   A  tool-holder,  like  a  frame-saw, 


t'ion  of  fire  to  the  other  Kg.  6216. 

end. 

Tape-line.  A  meas- 
uring-tape winding  into 
A  case. 

Tape-meas'ure.     A 
ribbon  of  tape  or  other  i 
material   winding   upon 
an  axis  inside  a  case. 

They  are  made  of  linen 
or  steel,  from  10  to  100 
feet  long,  and  divided  in- 
to feet,  inches,  and  sub- 
divisions of  an  inch. 

The  linen  tape-meas- 
ures of  the  best  quality 
are  interwoven  with  fine 
brass  wire,  to  prevent 
stretching. 

The  example  is  so  arranged  that  pressure  on  the 
plug  will  hold  the  tape  at  any  desired  point. 

Tape— pri'mer.  A  narrow  strip  of  flexible  ma- 
terial, usually  paper,  containing  small  charges  of 
fulminating  composition  at  short  and  equal  intervals 
apart,  and  covered  with  a  water-proof  composition, 
as  the  XIaynard  primer.  It  was  never  much  favored 
in  the  .service,  and  has  been  superseded  Viy  the  plan 
of  placing  the  fulminate  within  the  cartridge. 

The  tape-primer  re<|uiied  a  peculiar  lock,  having 
a  recess  for  containing  the  tape  and  mechanism  for 
advancing  each  primer  successively  to  the  nipple. 

Ta'per.  A  small  wax-candle.  Usually  having  a 
long  wick  with  such  a  covering  of  wax  as  to  allow 
the  taper  to  be  coiled. 

"Wax  tapers  are  made  by  drawing  a  string  through 
a  pan  of  melted  wax  at  a  speed  regulated  according 
to  the  thickness  desired. 

Ta'per-file.  .\  file  which  is  rectangular  in  sec- 
tion, and  whose  thickness  and  width  gradually  de- 
crease toward  the  point. 

The  faces  are  not  quite  flat  in  the  direction  of  their 
length,  but  are  somewhat  rounded  ;  technically 
known  as  bellied. 

A  flat  file,  without  a  bellv,  is  known  as  a  parallel 
file. 

Ta'per-vise.  One  whose  cheeks  are  arranged  to 
grasp  objects  whose  sides  are  not  parallel.  See  VisR. 
Tap'es-try.  (Fabric.)  A  kind  of  woven  hang- 
ings of  wool  or  silk,  frequently  raised  and  enriched 
with  gold  and  .silver,  representing  figures  of  men, 
animals,  historical  subjects,  etc.  The  term  is  of 
somewhat  indefinite  meaning,  and  the  purpose 
equally  indeterminate.  It  was  originally  intended 
for  hangings,  to  hide  the  wall,  or  make  a  screen  or 
curtain.  OWd  mentions  hnman  figures  as  worked 
on  the  curtains  of  theaters. 

For  an  account  of  ancient  tapestrr,  see  Smith's  "  Dictionary 
of  Greek  and  Roman  .\ntiquities,"  article  *'  Tapes.*' 
Tapestry  is  described  in  the  Book  of  Exodus 
"  Plato,  thecomic  poet,  nanies;ikeof  the  philofJopher,  says ;  — 
'  There  the  well-dressed  guests  recline 
On  couches  rich  with  ivory  feet ; 
And  on  their  purple  cushions  dine. 
Which  rich  Sardinian  carpets  meet  ' 
For  the  art  of  wearing  embroidered  cloths  was  in  great  perfec- 
tion in  his  time;  .\cesas  and  Helicon,  natives  of  Cyprus,  being 
exceedingly  eminent  for  their  skill  in  it,  being  weavers  of  very 
high  reputation.'*  —  AtheNjEOS  (a.  d.  220). 
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TAPPING-GOUGE. 


The  tapestry  of  Pollux,  TarrTjre?,  was  woven  shaggy :  the 
amp/iitapetia  was  shaggy  on  both  sides:  the  tapetia  only  on 
one  sije  ;  the  epiiestris  was  shuro. 

Tapostry-h^ingings  are  said  to  have  been  invented  by  the  Per- 
gameuian^.  ,\ttalU3  HI.  I>equeathed  his  kingdom  to  the  Ko- 
mans,  and  thenee,  it  is  said,  hangings  were  introduced  into 
Italy.  The  Greeks  and  Latins  had  embroidered  hangings. 
These  hid  the  bad  carpentry  or  stone  walls.  The  Anglo-Saxons 
had  wall-hanging.^  of  silk,  embroidered  with  needlework  or  plain 
Tapestry  was  connnon  in  Ensland  to  the  time  of  Elizabeth. 

Tapes'try  was  made  in  France  at  a  very  early  date.  The  old- 
est and  mo.'t  celebrated  specimen  in  existence  is  the  Bayeux 
tape.^itry,  contaiuing  embroideries  representing  the  conquest  of 
England  by  \\'illiam  the  Conqueror,  and  supposed  to  have  been 
worked  under  the  supervision  of  his  queen,  Matilda.  Tapestry 
was  first  mjide  by  the  loom  in  Flanders.  The  manufactory  at 
Fontaincbleau  wa,s  established  by  Francis  I.  in  the  sixteenth 
century  ;  that  at  Gobelin's  was  enlarged  under  Louis  XIV 

The  French  ascribe  the  invention  to  the  Saracens,'and  for- 
merly called  the  workmen  who  were  employed  in  its  manufac- 
ture xarftziiis. 

The  manufacture  w.as  introduced  into  England  by  Sheldon, 
in  the  reign  of  Henry  VIII.  It  was encour.iged  by  hi.'' successors. 
Hampton  Court  Palace  yet  displays  their  tapestry  on  its  walls. 

These  hangings  were  a  very  ornamental  accession  to  the  bare 
walls  (if  the  tiuildiiigs  of  some  centuriessince  Arras,  Brus.sels, 
Antw.-rp,  and  Valenciennes  excelled  in  the  manufacture,  but 
the  best  known  at  tlie  present  da.v  is  the  factor.v  at  the  Oobe- 
liu's,  near  Paris  It  is  named  after  Giles  Gobelin,  a  French 
dyer,  of  the  reign  of  Francis  I  ,  and  was  established  by  Henry 
IV-  about  160t),  and  much  enlarged  by  the  renowned  Colbert  in 
1666.     It  is  saiil  to  have  been  conducted  by  Flemish  artists. 

Hanil  tapestry  is  embroidered  by  the  needle,  woolen  or  silken 
threads  being  worked  into  the  meshes  of  a  fabric. 

Basse  iisse  is  woven  upon  a  loom.  The  warp  is  horizontal,  and 
is  stretched  above  the  pattern  to  be  copied.  The  weft  is  in- 
serted b.v  a  liitle,  which  partakes  of  the  characters  of  a  needle 
and  a  shuttle  A  treadle  arrangement  depresses  some  of  the 
threads  and  forms  a  parted  shed  The  face  of  the  work,  being 
downward,  cannot  be  inspected  until  it  is  removed  from  the 
loom  ;  this  inconvenience,  probably,  led  to  the  substitution  of 
the  haul  lisse,  in  which  a  vertical  warp  is  stretched  between  a 
warp  beam  and  a  cloth  beam.  The  pattern  is  placed  at  the 
b.ick  of  the  warp,  through  the  threads  of  which  it  may  be  seen, 
and  the  outlines  are  copied  upon  the  \varp.  The  weft  and  pat- 
tern are  then  worked  in  with  needles  corresponding  in  number 
to  tile  kinils  and  colors  of  threads  used. 

Tap'es-try  Car'pet.  1.  A  two-ply  carpet  in 
wliiL'li  llii:  warp  is  livst  printed  and  then  woven. 

2.  Tlie  patent  tape.stry  rugs  have  a  velvet  pile 
surface  with  a  thick  weft  shoot  of  cotton,  fla.\,  or 
other  material. 

3.  Tapestry  Brussels  carpet,  called  moqucUe,  of  a 
fine  quality.     Willoii  carpet. 

4.  Mo.saic  tapestry  ;  the  cut  wool  is  fi-xed  to  the 
ground  by  caoutchouc. 

The  Persian  and  Turkish  modes  of  using  carpet  are  the  most 
ancient,  the  sizes  being  comparatively  small,  and  placed  about 
a  room  rather  for  individual  convenience  than  as  a  general  cov- 
ering The  terms  tapestry  and  carjjel,  or  the  originals  thus 
translated,  are  in  a  little  confusion  The  ideas  are  now  distinct, 
but  when  both  were  made  by  hand  and  in  smaller  pieces,  the 
dilTercnces  were  rather  of  position  than  character.  The  rugs 
covered  the  tiirlinia,  or  were  laid  upon  tlie  floor,  as  appears  in 
the  representations  in  Pompeii,  and  later  in  the  altar-cloths  of 
the  choirs  in  cathedrals  and  abbeys. 

It  is  recorded  that  Sinchius,  Bishop  of  Toledo,  in  125.5,  cov- 
ered his  floor  with  tapestry, — an  example  followed  by  Eleanor 
of  Castile,  wife  of  Edward  I. 

Bedside  carpets  occur  in  1301  on  the  Continent  of  Europe; 
and  iu  the  tifteenth  century  a  carpet  is  shown  around  a  throne, 
and  a  bedside  rug  with  a  handsome  pattern,  the  remainder  of 
the  floor  having  a  checkered  matting  of  two  colors. 

Tap-hole.   An  opening  at  the  base  of  a  smelting- 
furnace    for   drawing    off    the    molten 
Fig.  6217.     metal.     It  is  stopped  by  a  plug  of  re- 
fractory clay  (hot),  which  is  removed  in 
the  act  of  tapping. 

Tap'lings.  Tiie  whang-leather  straps 
which  connect  the  soiiplc  and  hand-staff. 
Tap'net.     A   rush  basket  in  which 
figs  are  imported. 

Tap'pet.  (Miichiticri/.)  a.  A  pro- 
jecting arm  a  which  is  touched  by  a 
cam  4,  or  other  moving  ohject,  in  order 
to  imjiart  an  intermittent  reciprocation 
to  the  rod  c.  Specially  used  as  a  valve- 
motion  in  steam-engines. 


[  4.  A  similar  device  on  the  stem  of  a  stamp  in  an 
ore-battery.  It  is  struck  by  a  cam,  lifting  the 
stamp,  which  falls  as  the  cam  slides  from  under  the 
ta]>]«'t,  its  shoe  striking  the  ore  in  the  mortar. 

Tap'pet-mo'tion.  (Steam  Enriinccrhuj.)  The 
apparatus  for  working  the  valves  of  some  forms  of 
condensing-engine.s.  The  valve-rods  have  levers  at- 
taclied,  wiiich  are  moved  by  projecting  tappets  on  a 
rod  connected  to  tlie  beam. 

Tap'pet-wheel.  (ilachincry.)  A  wlieel  hav- 
ing spurs  on  its  periphery,  adapted  to  trip  a  lever, 
trip-hanimei',  fulling-mallet,  etc.,  or  to  raise  the 
stani]is  of  an  ore-mill. 

Tap'ping.     1.  Screw  threading  a  hole. 

2.  (t'ouadbtg.)  The  jarring  of  a  pattern  in  its 
bed  in  the  sand  to  give  it  clearance.  With  small 
castings  tliis  is  done  by  .sticking  a  skewer  into  the 
pattern  and  lappinr/  it  with  the  slicker  or  trowel ; 
with  lai'ger  castings  more  energetic  means  are  em- 
ployed, but  in  the  same  way. 

3.  Boring  a  hole  in  a  pipe,  ca.sk,  etc.,  to  insert  a 
plug,  connect  a  branch-pipe,  or  introduce  a  faucet, 
as  the  case  may  be. 

4.  Boring  maples  for  sugar-water,  as  it  is  called  in 
the  Wi'stern,  or  sap,  in  the  Eastern  States. 

Tap'ping-ap'pa-ra'tus.  1.  For  threading 
screws.  SeeScuEW-TAP;  Tap;  Tapping-machine,  1. 

2.  For  opening  the  How-hole  of  a  furnace.  See 
Tapping-bak. 

3.  For  cutting  the  bark  and  alburnum  of  the 
maple.     See  Tapping-gougk  ;  AuGEli. 

4.  For  boring  holes  in  mains  or  pipes.  See  Tap- 
ping-machine, 2  ;  Tai'PINg-drill. 

5.  For  inserting  a  faucet  in  a  c^k.  See  Tap- 
BoiiER  ;  Tap-cock. 

Tap'ping-bar.     (Fouiiding.)    A  round  bar  with 
a   sharp   point,  u.sed 
for    letting    out    the  Fig.  6218. 

metal  from  thfc  fur- 
nace into  the  ladles. 
Two  such  are  gen-  ^_Q 
erally  used  ;  the  tirst  K=B  llj| 
a  light  bar  with  a 
chisel  edge  to  clean 
away  the  unburned 
clay  from  the  tap- 
hole. 

Tap'ping-cock. 
A  cock  lia^'ing  a  ta- 
per .stem,  enabling  it 
to  be  fixed  fiinily  in 
an  opening  by  driv- 
ing. 
a,  straight-nose  tapping-cock. 

6.  bent-no<e  tapping-cock. 

Tap'ping-drill.  One  for  boring  holes  iu  water 
mains  and  pipes.  A  strap  goes  below  the  pipi',  and 
has    screw-bolts 


a'- 


Tappet. 


Tapph\g- Cocks. 


which  hold  the 
cross-piece,  and 
al.so  the  tube  in 
which  the  drill- 
stem  works. 

Tap'ping- 
gouge.  A  gouge 
used  iu  tapping  the 
sugar-maple,  and  in 
making  the  .spiles 
to  conduct  the  sap 
to  the  buckets. 

In  the  West  the 
liipiid  is  called  su- 
(jar-water ;  iu  the 
East,  sap. 


Fig.  6219. 


Tapping- Drill. 


TAPPING-MACHINE. 
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Tapping  with  the  gouge  is  not  now  so  common  ; 
boring  with  the  auger  and  inserting  an  elder  or  a 
turned  spile  is  the  usual  plan. 

Tap'ping-ma-cliine'.  1.  (Metal-ivorking.)  A 
niachuiti  for  tapping  out  internal  screw-threads. 

In  that  illustrated,  the  taps  are  held  m  a  chuck  fixed  in  the 
rotary  mandrel  of  the  stationary  head,  and  may  project  as  far 
as  desired.  The  work  is  held  in  a  clamp  on  the  sliding-head, 
which  is  advanced  toward  the  tap.     An  arrangement  is  pro- 


Fig.  6220. 


Fig.  6222. 


Gas-Main  Tapping' Mackiru. 

The  apparatus  (Fig.  6222)  is  for  tapping  gas-mains  witliout 
causing  escape  of  gas.  The  curved  standard  a  is  lashed  to  the 
pipe,  the  drill-stock  works  through  a  hollow  foot  6,  which  is 
cushioned  to  render  it  gas-tight,  and  is  provided  with  a  sliding- 
valve  arrangement,  which  is  closed  when  the  drill  is  lifted,  and 
kept  so  until  the  end  of  the  service-pipe  is  to  be  inserted. 

Machines  for  tapping  gas  and  water  pipes  and  mains.  Pat- 
ents :  — 

Nos.  24,949  65,863  129,853 

25,216  77,453  129.869 

30,051  112,626  130.577 

30,901  113,314  133.016 

45,964  119,895  136,(521 

46,246  122,668  144,374 

Tap 'ping-tool.  A  tool  for  tapping  maple-trees 
to  obtain  the  resulting  sap  (New  England),  or  sugar- 
water  (the  West),  which  exudes  from  the  alburnum 
principally.  Tapping  is  done  by  a  gouge  and  mallet, 
by  an  axe,  or  by  an  auger. 

Tap-plate.     A  steel  plate  furnished  with  a  num- 

Fig.  6223. 


Brown  and  Sharpe  Tapping-Machine. 

Tided  for  gaging  the  penetration  of  the  tap  when  the  hole  is 
not  to  pass  through  the  work,  and  the  motion  is  reversed  in  ; 
the  act  of  drawing  back  the  work. 

2.   A  machine  for  tapping  water-mains. 

a  is  the  main,  against  which  the  device  is  held  by  the  mova- 
ble arm  b.  The  drill  passes  through  the  two-part  drill-holder 
rf.  At  the  end  nearest  the  pipe  is  a  detachable  washer  in  a 
pocket,  having  a  concave  face,  which  is  clamped  against  a  pack- 
ing-gasket to  make  a  water-tight  joint.  The  handle  e  operates 
a  cock  within,  through  which  the  drill  passes,  and  which  closes 
the  opening  when  the  drill  is  removed.  The  connecting-pipe  is 
then  substituted  for  the  drill ,  the  cock  opened .  and  the  connec- 
tion made.  The  hose  /"conducts  away  tlxe  chips.  The  drill  is 
operated  by  the  ratchet  lever  s;  and  fed  by  the  screw  h.  i  is  an 
arrangement  for  dispensing  with  the  cock  usually  employed  in 

Fig.  622L 


Tapping- Machine. 

making  connections,  and  which  is  afterward  left  in  the  earth. 
A  glass  plate  k  is  interposed  between  the  ends  of  two  sections 
of  pipe,  and  crushed  by  screwing  the  sections  together.     The 
pieces  are  washed  out  by  the  flow  of  water. 
157 


Tap-Plate. 

ber  of  holes  which  are  wormed  and  notched,  to  adapt 
it  for  cutting  threads  on  blanks. 

Tap-'wrench.     A  two-handled  lever  for  rotating 
a  tap  used  in  forming 
an      interior      screw-  Fig.  6224. 

thread.     The  shank  of 
the  tap  is  held  between 

a  fixed  and  a  movable  Tap-Wrench» 

die,     which     are    ap 


proached  by  a  screw,  and  are  adapted  to  hold  shanks 
of  various  sizes.      See  Die-stock. 

Tar.  A  dark-colored  resinous  substance  obtained 
by  distillation  from  the  pine  or  from  coal. 

There  are  many  oils  resulting  from  the  distillation  of  coal- 
tar  ;  some  of  the  light  ones  being  used  to  produce  local  insen- 
sibility to  pain,  such  as  the  freezing  of  the  gum  in  dental 
operations.  One  of  these  light  oils,  benzol,  exhibits  in  a  re- 
markable degree  the  number  and  value  of  the  coal-tar  pro- 
ductions. Fifty  years  ago,  in  1825,  Faraday  discovered,  while 
experimenting  on  coal-tHr,  tlie  substance  now  known  as  benzol. 
Twenty  years  after,  a  French  chemist  found  that  when  benzol 
was  treated  with  nitric  acid,  a  substance  called  nitro  benzol  re- 
sulted, having  the  odor  of  bitter  almonds,  and  now  used  for 
giving  almond  soap  its  odor. 

About  the  same  time  a  Dutch  chemist  discovered  a  beautiful 
blue  color  while  experimenting  on  indigo,  and  shortly  after  a 
blue  solution  was  obtained  in  alcohol  from  nitro-benzol.  It  was 
soon  proved  that  the  two  blue  colors  were  of  exactly  the  same 
constitution,  and  they  were  called  aniline.  They  were  rt'gardei 
as  curiosities,  but  no  practical  use  was  made  of  them,  as  there 
were  many  kinds  of  blue  dyes,  and  much  cheaper  than  aniline. 
But  in  18.56  an  English  chemist,  Perkins,  while  searching  fora 
cheap  method  of  preparing  quinine,  from  nitro-benzoi, obtained 
a  beautiful  solution  of  mauve  color.  This  wa.**  found  to  be  such 
an  effective  dye  that  numerous  experiments  were  made  on  this 
substance,  and  the  result  ia  considerably  over  three  hundred 
J  dyes  of  ali  the  beautiful  colors  of  the  spectrum,  red,  orange, 
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yellow,  grwn,  blue,  indigo,  and  violet ;  first  came  the  mauvine  ' 
and  ro>e  aniUne  in  186d.  Iben  the  antUne  reit  in  1859,  then 
the  andiiif  blue  in  1861^  then  the  aniline  ^een  in  1863;  after 
th»t  thy  violets  of  methylic  and  ethyUc  rosaline,  and  aniUne 
b.ack. 

Id  1870,  alizarine^  the  coloring  principle  of  madder,  was  pro-  i 
ducpd  froui  one  of  the  coal-tar  products.  j 

Dr.  Hofuiann,  of  the  University  of  Berlin,  furnishes,  in 
"  I'ercv's  Metallurgy,"  the  follomng  list  of  the  compounds 
generated  by  the  destructive  distillation  of  coal,  the  new  atomic 
weights  being  used. 


The  following  is  the  complete  score  of  the  shooting  at  Dolly- 
mount,  Ireland  ;  the  targets  are  shown  in  l*late  LXV'Ul. 

THE   AMERICA?*    TE.\M. 

yds.       900  yds 


66 
52 
57 

48 


H  drogea   II 

W.iter H.O 

Carbouic  oxide  . . .  .CO 

Carbonic  arid COj 

Sulphurous  acid. .  .SOj 
Hydro.sulphuric     1 

acid  (sulphuret- '  HjS 

ted  hydro^jen)  .  ) 
Bisulphide  of  car-  (  „a 

bon   )^*3 

Hydrocyanic  acid.. HON 
Uydro3ulphocy-     (  nQ>jg 

anic  acid ) 

Acetic  acid C2II4O3 

Carbolic  acid  I  0  H  O 

(phenol) I     '*    '^ 

Creeylic  acidicresoOCjUgO 
Phlorvlicacid        j  c,H„0 

(phlorol) I     *    '" 

Rosohc  acid CjoHioO^t?) 

Hydrocarbons. 
Methane  (marsh     t  ,.„ 

gas).... r"' 

Sextane  (propyl)  ...Cell, 4 

Octane  (butyl) Cgllig 

Decaiie  (auiyl) Cj^Haj 

Duo  lecaue  (.caproyl  jCijIli^ 

PiKLffine C,oHjtt4-2(?) 

Ethene(olefiantgaa   C^Hj 
Tertenel propylene)  CjIIq 


Sextene  (caproylene)..CftUi2 
Septene(i'enanthyleue)C7Hu 
E  hiue  (^acetylene). .  ..CoH, 

Bt-DZOl ^'fl^l.! 

Toluol C7II8 

Xylol Cflllio 

Cumol ^o^^is 

Cymol   CinHi^ 

Naphthaline *^icHs 

ATithracene C,,II,(, 

Paenauthreae '-''it^Iio 

Fluorene ^\3^^i 

l*y  reue <-"i.iH,o 

Crysene ^^8^13 

Basic  Nitrogtn  Compounds. 

Ammonia ll^iS 

Aniline C3H7X 

Pvrodiue C^H^N 

Picoline C'oHjN 

Lutidine CjWoN 

Collidine C„HnN 

Parvo'.ine   C^HiaN 

Corindine C,olIjr,N 

Rubidine ^"h'Iit^ 

Viridine CijU-jN 

V'''"^!!"^ IcgU^N 

Leucohne )     "    ' 

Lepidine CjoHhN 

Crvptidine C,iII,.N 

Pyrrol C.H3>( 


Tarrinj;  ami  feathering  was  a  punishment  of  offeudiug  Cru- 
saders (Hovedon,  "  Temp  Richard  1.").  A  bishop  of  Hulver- 
stadt  stripped,  oiled,  pitched,  and  featbereda  number  of  monies 
and  nuns. 

Tar-board.  (Paper.)  A  strong  quality  of  mill- 
boaril  made  Irom  junk  anil  old  tarred  rope. 

Tar'get.  1.  A  butt  or  mark  in  archery  or  rifle- 
shooting. 

Fig.  6225  illustrates  shota  made  by  three  of  the  contestants 
at  the  nicent  .«hooting-match  at  Creedmoor  between  the  Amer- 
ican and  Irish  teams ;  each  team  was  composed  of  6  men,  and 

Fig.  6223. 


Target  {  Creedmoor). 

had  15  shot,"  at  the  distances  of  800,  900,  and  1,000  yards,  mak- 
ing 2.0  in  ail  for  6  men. 

a,  II   Fulton.  American,  5-S  :  800  yards. 

b,  J.  B    Hamilton,  Irish,  58  ;  SOO  vards. 

c,  .1    K.  .Milner,  Irish,  57  :  800  yards. 

ft,  U   Fulton.  American,  67  ;  1,000  yards. 
In  a  po.«.sible  60. 

The  sizes  of  the  targets  of  the  National  Rifle  Association  at 
Creedmoor  are  as  follows  :  — 

Up  to  300  yds.       300  to  600  yds.      600  to  1,000  yds. 

Siie 6  X  2  feet 6  X  6  feet 6  X  12  feet. 

Bull's-eve.  8  x  8  inches 2  X  2  feet 3  X  3   feet. 


Col  II.  A.  GildersleeTe. . .  56 

G.  \V.  Yale 57 

Major  Henry  Fulton 58 

R.  C.  Coleman 56 

Col.  John  Bodine 52 

Qen.  I.  S.  Dakin 58 

Total 337 

TB£  IRISH  TEAM. 

Wilson 58  50 

Hamilton 56  64 

McKeuna 52  44 

Milner 55  37 

Johnson 58  54 

Pollock 59  53 


327 


1,000  yds. 
52 
61 
46 
62 
51 
51 

303 

65 
61 
63 
41 

60 
49 


Total 338 

Total  for  American  team . . . 
Total  for  Irish  team 


292 


Total. 
164 
160 
161 
15  i 
162 
HH 

967 


163 
161 
149 
133 
163 
161 

929 


967 

929 


Center. 


SeeRiFU 


.2  X  2  feet 4  X  4  feet 6x6   feet. 

BulTs-eyes  count 4. 

Centers  count 3. 

Outers  count 2. 


Americaos  over  their  opponents 38 

2.   The  sight,   sliding  on  a  leveling-stafl'.      Also 
called  a  vane.     See  Fig.  2913. 
Tarla-tan.      (Fabric.)      A  showy,   transparent 

nuislin  dress-goods. 

Tar-lamp.  A  lamp  for  burning  tar  for  purposes 
of  ilhimination. 

The  tar  is  contained  in  the  cylindrical  caM,  and  flows  from 
thence  by  a  pipe  to  the  burner,  at  whose  summit  it  is  ignited. 
The  supplv-apparatus  is  on  the  foun- 
tain lamp  principle,  and  a  chamber  Fig.  6226. 
below  the  reservoir  catches  any  over- 
flow, which  is  drawn  off  by  a  faucet. 
A  jet  of  air  is  introduced  through  tile 
center  of  the  iinnular  burner,  having 
a  pressure  of  1^  pounds  to  the  square 
inch.    This  is  admitted  at  plea.sure 
by  a  faucet  below.    >Vithout  the  cen- 
tral blast,  a  small  lambent  flame  is 
obtained;   when  the  compressed  air 
Is  admitted,  the  tar  burns  with  a 
vivid  white  light. 

Tar-pau'Un.     A  cloth   of 
stout  canvas,  coated  with  tar 
or  other  water-proof  compound. 
Employed   on    shipboard  and      Beale's  Tar-Lamp. 
ashore    for  covering   hatches, 

boats,  hammocks,  etc.,  and  protecting  articles  gen- 
erallj'  from  the  weather. 

A  tarpaulin,  or  thick  nnpainted  canvas,  some, 
times  called  a  pauHn,  fonns  part  of  the  cipiipinent 
for  each  carriage  of  a  iield-battery  of  artillery. 

Tar'rass.  A  volcanic  earth  used  in  making  cem- 
ent.    See  PozzroLAN.^. 

Tarred  Line.  (Xaiilical.)  Cord  which  has  been 
taned,  in  contradistinction  to  white  line. 

Tarred  Links.  Used  for  lighting  up  forts, 
trenches,  etc.  They  are  made  of  old  rope,  well 
beaten,  to  soften  it,  and  are  covered  with  a  compo- 
sition of  pitch,  t.ir,  and  mutton-tallow,  similar  to 
that  used  for  pitched  fascines. 

Tar'ris.     Fozzuolaxa  (which  see). 

Tar'sia-'work.  A  species  of  inlaying  in  wood, 
much  practiced  in  Italy  during  the  Middle  Ages, 
especially  for  wall-paneling. 

Wood  in  its  natural  colors  was  employed  in  the  earlier  speci- 
mens, but  afterward,  when  more  complicated  figures,  birds, 
flowers,  etc.,  were  introduced,  the  various  pieces  wei-e  stained  ; 
the  colors,  however,  generally  lacked  permanence.  The  art  was 
revived  some  years  since  in  France,  and  .H  Bouchorie  intro- 
duced a  method  of  permanently  tinting  the  wood  to  a  consider- 
able depth.  Shades  are  produced  by  immersing  the  pieces  in 
hot  sand  :  the  desi<;n  is  built  up  on  p:iper,  and  applied  in  the 
manner  of  veneer. 

Tar'tan.  1.  (Fabric.)  Woolen  cloth,  cross-barred 
witli  stripes  of  various  colors,  forming  panes,  and 
constituting  the  peculiar  patterns  wliicli  formerly 
distinguished  the  different  Scottish  Highland  clan.s. 

2.   (Nautical.)     A  small  vessel  with  one  ma.st  aud 
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TEE  AMERICAy  TEAM. 
TAr.i^F.TS  AT  EIGHT  HUNDRED  TARP*. 

COL    .'  ''■'.  ■■   ■ 


THE  IRISH  TEAM. 

TARGFTS  AT  EIGHT  HUNDRED  YARDS. 
rrvrsD  JAHN-'  -v db^jb.  hamiltoji. 


L  l-KBKlJiKVg. 
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MXE  HUNDRED  ' 


4-n-i-i-ii-*-u.j-j.sa 


__3_l-«-0-l-4-*-l-0-*-4-4-<-<-2-    S 


TARGETS  AT  ONE  THOCSAND  YARDS. 

cot.    H.  A    t^ILliEC-LLEVE GE.V    T    S    PAKIX. 


TARGETS  AT  NINE  HUNDRED  TARD8,  ■ 

3.  POIXOCK. DE-  J    B.  HAMrLTOy. 


■i-^-^-^-^-^-^-i-^-l-i^-^'i^^-U.  &™if— *-m-3-4-i-j-i.2-,-.-i-j-i-jo 

TARGETS  AT  ONE  THOUSAND  YARDS. 

JOHN  MC    KKV\A.  l-f..  J.  B    HA>nLTON. 


-t-a^.3-*-a»  Stora     3-AH-l-<^-t-t-*«.<J-a-<-3-J-ai 
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THE  TARGETS   AT  THE   INTERNATIONAL  RIFLE-MATCH. 

Diagrams  showitig  the  Shots  made  by  each  contestant  o'the  American  and  Irish  RiJIe-Teams  at  Dollymount, 

Ireland,  June  29,  1S73. 


Plate  LXVIII. 


See  jxije  2498. 


TARTARIAN   STOVE. 
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TAWING. 


a  bowsprit,  the   maiiLsail  being  spiead  by  a  lateen 
yard.      L'sed  ill  the  Mediterranean. 

3.   A  kind  of  loiij;  covered  carriage. 

Tar-ta'ri-an  Stove. 

"  The  kan^,  the  sort  of  large  flat  stove  upon  which  we  slept, 
vraa  not  eiith'ely  made  of  stone,  as  in  the  North  of  China,  but 
partly  of  movable  planks  plareii  one  besiile  the  other,  so  that 
they  join  perfectly.  When  it  is  desired  to  heat  the  katt^,  the 
planks  are  taken  away,  and  a  quantity  of  dry  and  pulverized 
horse-dunt;  is  spread  over  the  interior,  and  some  lighted  ehar- 
coul  thrown  upon  it.  The  planks  are  then  replaced,  and  the 
fire  gradually  communicates  to  the  dung,  which,  once  kindled, 
does  not  go  out  again  The  heat  and  smoke,  having  no  out- 
let tn,  soon  warm  the  planks,  and  produce  an  agreeable  tem- 
perature, which  Lasts  the  whole  night,  from  the  slow  combus- 
tion of  the  dung."  —  ADBfi  Hue,  Travels  in  Tartary. 

Tar-'well.  {Gas-ivorks.)  A  tank  containing 
water,  througli  wliicli  gas  is  passed  to  extract  the 
tar.     .See  DiP-riPR  ;   Hydilulic  JiAi.v. 

Tas'sel.  1.  A  pendent  oriiaint-nt,  nsually  with 
fringe,  and  used  on  the  edges  of  hangings  and  the 
corners  of  cushions. 

Fig.  6227  is  a  machine  for  covering  molds  for  tassels.  The 
spools  and  guides  may  be  readily  adjusted  to  correspond  to  the 
taper  of  the  mold  to  be  covered.  The  wires  pass 
through  the  guide-hooks,  and  the  threads  slide 
over  the  outer  surfaces  of  the  baibs  of  the  hooks 

Fig.  6227. 


Machine  for  Covering  Mold.^  for  Tassels. 


in  such  a  manner  that  the  threads  are  deposited  on  the  wireb 
before  the  same  reach  the  mold. 

2.  (ArcMlccture.)  A  board  beneath  the  mantel- 
piece. 

3.  A  teasel ;  Dipsaciis  fidlonum.   See  Teaseling- 

MAIIIINK. 

Tast'ing-hole.  (Sleel-mamtfncturc.)  A  small 
hole  through  the  bar-trough  and  the  wall  of  a  ce- 
mentiiig-furnace,  through  which  a  bar  of  iron  may 
be  withdrawn  to  e.xamine  the  condition  and  degree 
of  progress. 

Tat.  (Fabric.)  Cloth  m.ade  from  the  fiber  of 
the  Cochorus  olUorius.     See  Jute. 

Tat'ta.  Au  East  Indian  name  for  a  frame  of  finely 
woven  bamhoo-splints,  which  is  used  as  a  screen 
for  window-openings,  and  kept  moist  by  trickling 
water,  so  as  to  cool  the  air  passing  through  it  into 
the  apartment.     An  alcarazza,. 

Tat'ting.  A  kind  of  lace  edging,  consisting  of  a 
.set  of  loops  strung  upon  a  thread,  on  which  they  are 
afterward  luilled  up  to  form  a  loop-eilging. 

Tat'tiiig-shut'tle.  A  small  shuttle  used  in  lat- 
tinij. 

Fig  fj22S  has  a  sheathed  spool  with  a  spring  at  each  end.  A 
tatting  hook  at  one  end  of  the  shuttle  may  be  protruded  or 
sheathed  ut  pleasure. 


The  shuttle  (Fig  6229)  has  a  pin  b  which  is  protracted  by  a 
thumb-piece  to  pass  a  thread  through  a  loop,  and  iji  retracted 
by  a  spring. 

Fig.  6228. 


Talling-Shuule. 

Tat'ting-shut'tle  Wind'er.  A  device  for  hold- 
ing and  rotating  the  laltiiig-shuttle  while  the  thread 
is  guided  between  the  prongs  of  the  shuttle. 

One  plate  of  the  shut- 
Fig.  6229. 
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Tailing- Shuttle. 


tie  isclanipeii  by  sliding 
sleeves  on  a  bar  attached 
to  a  rot;iting  shaft  in  a 
handle  which  carries  a 
spool  of  thread,  which  is 
thus  transferred  to  the 
bobbin  of  the  shuttle. 

Tat-too'ing-nee'dle.  (Surgical.)  An  instru- 
ment tor  inserting  a  pigment  beneatli  the  epidfrniis. 
Used  proCessionally  lor  coloring  white  spots  in  the 
cornea. 

a,  ordinary  tattooing-needle. 

b,  Baader's. 
f,  Agnew'a. 

Moses  alludes  to  tattooing  (Lev.  xix,  28).  It  was  the  mark  of 
a  devotee,  wa.s  made  by  a  hot  iron  or  by  needles,  the  punctures 
being  tilled  with  powder.  The  ensbleni  of  the  deily  or  the  pro- 
fession Mas  used  ;  the  moon,  cross,  arrow.  Branding  of  slaves, 
deserters,  and  even  of  recruits,  was  practiced.         -p-     ^qnrt 

Tau'ro-col'la.     Ghie  of  bull's-liide. 
Taw.     See  Tawing.  V 

Tawed  Leath'er.     See  TawinOx.  ^> 

Taw'ing.  A  process  of  tanning  in  \ 
which  mineral  agents  are  snbstitnted  for 
vegetable  extracts.  The  leatlier  pro- 
duced is  known  as  Ilungariav^  white, 
or  afum  leather;  the  latter  from  the  use 
of  alum  as  the  principal  agent. 

Tawing  was  practiced  by  the  Romans.  We 
read  in  Isidore  of  cakei  (shoes),  called  alulcB, 
because  the  skin  was  softened  by  alum. 

The  skins  usually  subjected   to  this  process 
are  those   of  the  goat,   sheep,   deer,   dog,  and 
some  other  skins  of  small  size,  such  as  the  rac-      --!; 
coon,  ground  hog  (woodchuck),  fox,  etc.,  some  ^  l^j^f r^ 
of  which  are  tanned  as  pelts,  retaining  the  hair.  '^-^<J        ' 

The  pi-oliminaries  depend  upon  the  purpose 
for  which  the  skin  or  pelt  is  intended;  if  it  be 
unhaired,  the  process  is  accomplished  by  lim- 
ing.     The  skin  is  then  carefully   washed   and 
rubbed  to  remove  the  lime.    The  skins  are  then 
steeped   in  a  fermenting  bran   mixture,   whose 
proportions  are  two  pounds  of  bran  to  the  gal- 
ion  of  water.    This  develops  acetic  acid,  which 
neutralizes  the  lime  and  swells  the  skin,     The 
time  of  steeping  is  from  three  days  to  as  many  Tatting- Shut- 
weeks,  according  to  the  temperature.    The  sink-    '^''  "  ""^''''• 
ing  of  the  skins  in  the  menstruum  is  theevidence  of  the  comple- 
tion of  the  process. 

The  skins  are  then  steeped  in  the  alum  bath,  which  is  thus 
prepared  for  100  sheep-skins  :  — 

Alum 20  pounds 

Salt 4^  pounds 

dissolved  in  hot  water,  and  diluted  so  as  to  saturate  the  skins. 

Fig.  6231. 


Tiemann^s  Tattooing- NeedUs. 

The  skins  are  tramped  in  the  bath,  orsuhjcrted  to  the  tumbling 
operation  in  a  closed  revolving  cylinder  with  interior  slats. 
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The  skins  are  then  put  into  a  paste  made  by  adding  to  the 
alum  bath 

Whea'ea  flour 20  pounds 

Yolks  of 5(J  eiTgs 

well  mixoJ.  The  skins  are  separately  treated  \Tith  this  com- 
pound, and  tiien  lett  in  it  for  a  night.  They  are  then  drawn, 
sujpeuJi'd  on  poles,  and  left  to  dry,  being  occasionally  stretched. 

They  are  then  worked  on  the  softening  iron  to  remove  nn- 
eveooess,  develop  whiteness,  and  stretch  unilormly.  The  pro- 
ces-s  is  completed  by  stretching  on  hooks,  rubbing  with  tiie 
stretchiQi;-ir,>n  occasionally,  as  the  drwug  proceeds. 

The  skins  may  be  surfaced  with  pumice,  and  giosswi  with  a 
8moothin;^-iron. 

\Vhen  the/Jr/r  is  to  be  dyed,  the  wool  or  hair  is  colored  pre- 
vious to  the  alum  bath. 

The  coloring  of  the  f.kin  is  by  a  tinctorial  mixture  applied 
to  the  grain  side  waile  damp,  and  rubbei  in  by  an  iron. 

i»plit  horse-hides  are  made  into  iaiveit,  wnttCy  or  aium  Ualher, 
and  are  the  material  for  leither  aprons  usel  by  the  mechanics 
of  variom  art*,  the  pioneers  of  the  army  in  full  dress,  for  thongs 
of  wliips,  ani  for  other  purposes 

In  Hungiry  and  other  countries  of  Europe,  alum-tanned 
leather,  said  to  be  e^ual  to  b-irk-tanned,  is  used  to  a  consider- 
able ex.ent  for  harness.  The  proces-i,  it  is  SiiiJ,  may  be  com- 
pleted in  24  hours-  Heavy  ox  or  cow  hides  fresh  from  the 
slaugiter-house  are  first  we.l  washed  in  silt  and  water  to  re- 
move the  blood,  and  then  laid  on  the  beim,  flesh  side  up,  and 
well  scraped.  The  hi  le  is  then  pl:iced  on  a  sni-iller  beam,  and 
the  hair  removed  with  a  sharp  knife,  after  which  it  is  placed  in 
a  tanning  solution  of  salt  and  alum  puiverizel,  the  hide  is  well 
fipriaklei  with  this  and  rolled  up,  ani,a<  the  liquid  oozes  out, 
it  13  heated  and  poured  over  the  hi  le  :  this  p.-ocess  is  contiaut-d 
for  24  hours,  when  the  leather  is  reodv  to  t  ike  thegretse  ;  using 
a  cold  solution  proluces  a  firmer  and  leA-^  parous  leither,  but 
tak&s  more  time,  —  three  or  four  d.iys,  —  small  quantities  of  alum 
being  added  to  the  solution  each  day.  After  scraping,  the 
leather  is  colored  with  log^vooi  and  a  small  propirJon  nf  cop- 
peras ;  it  is  then  rubbed  with  iron-black  and  dried.  It  is  finally 
well  rubbed  in  the  direction  of  it-;  length,  anl  smeared  wita  a 
mixture  of  equal  parts  of  hog's  lard,  tallow,  and  train  oil  on 
the  fle-^h  side,  tallow  only  being  used  on  the  grain  side. 

Taz'za.  All  oruameutal  vase  with  a  spreading, 
flat  tu:.. 

T-band'age.  {S  irgical.)  A  bandage  shaped 
like  the  K-tt.T  T,  consisting  of  a  strip  of  linen  at- 
tached at  ri;.,'ht  angles  to  another  strip.  When  two 
such  strips  are  so  attached  it  is  a  douhle  T-  Used 
in  supporting  dressings  in  diseases  of  the  perinseum, 
groin,  etc. 

Tea-boil'er  Cock.  A  cock  havinsf  a  T-headed 
thumb-piece,  by  turning  which  its  valve  is  opened 

or  ci')Setl. 

Teache.  (Sajir.)  The  smallest  evaporating-pan 
and  tlie  une  nearest  the  furnace  front.  Tache.  See 
Taohr. 

Teach'ing-ma-cMne'.  A  machine  invented  by 
Alfivd  Lon^'  ot  i-  ni'.ion  for  purposes  of  instruction 
in  languages  and  masic. 

It  consists  of  a  seriea  of  cubes  inclosed  in  a  box  with  a  glass 
side ;  on  these  cubes  are  written  the  words  (or  notes,  in  case  of 
music)  waic.i  it  is  intended  the  child  shall  learn,  and  then,  by 
turniig  the  handie  of  the  m  ichine,  the  words  appear  in  various 
arraugemt^nts.  and  are  read  off  each  time,  or  translated  as  they 
appeir,  by  the  pupils. 

Tea'gle.     A  corruption  of  tackJc.     A  name  an-  ' 
plie  I  in  Eu^^dand  to  an  appanitns  for  hoisting  opera-   i 
tiv.'s  and  material  to  the  upper  stories  of  factories. 
S^e  HuISTINO-MACHIXE  ;  Max-exgise. 

Tea'ket-tle.  An  ordinary  piece  of  stove  furni- 
ture for  hoilincj  water  for  infusing  tea,  etc 

Team-boat.  {Vcs^cf.)  A  ferrv-boat  whose  pad- 
dles ire  wurked  by  horses  on  board.  i 

Team'ins.     1.   {Stcd-manufactitre.)     The  opera-  ' 
tiou  of  pouring  the  molten  cast-steel  from  the  cruci- 
ble into  the  ingot-mold. 

2.  {Civil  Eiigiiieeriiig.)  The  operation  of  trans- 
poniiig  earth  from  the  cutting  to  the  embankment. 

3.  A  cei-tain  mode  of  manufacturing  work,  which 
is  ^ven  out  to  a  boss,  who  hires  a  gang  or  team  to 
do  it,  and  is  responsible  to  the  owner  of  the  stock. 

In  the  shoe  business,  for  instance,  each  man  has  hi^  part  to 
perform.  One  lasts,  another  puts  on  the  outrr  so/^s,  another 
fini^he«6o/£om.<,  and  still  others  put  on  Afif/s  and  finish  eil^ex,a,nd 
thus  Che  boot  or  shoo  goes  through  all  these  different  processes  l 


until  it  is  completed,  packed  in  boxes,  and  returned  to  the 
manufacturer.  After  reaching  this  point  t,iey  are  rigid. v  ex- 
amined, the  final  *'  finish  Lug- touched '-  put  on,  *'  cased  ''  up, 
and  marked. 

Team-shov'eL  An  earth -scraper.  A  scoop 
drawn  by  horses  or  oxen,  managed  by  means  of 
handles,  and  used  in  removing  earth.  8ee  Earth- 
sci;aper  ;  ScKAPEiu 

Tea'pot.     A  vessel  in  whicii  tea  is  infused. 
I      The  hrst  notice  of  tea  among  the  "Western  bar- 
barians" is  perhaps  the  account  given  by  Herodotus, 
Book  IV.  xxi.,  xxiii. :  — 

'       "  Beyond  the  Tanais  the  region  of  Scythia  terminate::,  and 
,  the  first  of  the  nations  we  meet  with  are  the  Sauromatie.  «ho 
I  inhabit  a  space  of  fifteen  days'  journey.  .  .       Beyond  these  are 
the  Budini,  and  be\ond  them  a  desert  of  eight  days"  journev. 
[Then  lollows  an  orderly  account  of  several  countries  occupied 
I  by  other  nations,  then  a  stony  tmct,  and  eventually  a  people] 
living  at  the  foot  of  some  lofty  mountains  i  Himalaya].     They 
live  chiefly  on  the  produce  of  a  tree  which  is  called  the  ponti- 
cv$ :  it  is  as  large  as  a  fig-tree,  and  has  a  kernel  not  unlike  a 
beau.     When  it  is  ripe  they  press  it  through  a  cloth  :  it  pro- 
duces a  thick  black-  liquor  which    they  cail  asrky ;    this   they 
drink,  tn\xin^  it   with  yjiilk ;  the  grosser  parts,  which  reu.ain, 
they  form  into  balls  [brick-tea]  and  eat." 

The  worthy  chronicler  was  mistaken  as  to  one  point :  it  was 
a  leaf  and  not  a  fruit.  Even  then  he  was  much  nearer  to  the 
nark  than  one  of  the  large  whi.-^keyHlistiUers  of  Cincinnati,  who 
observi^d  to  a  lady  in  tue  hearing  of  the  author,  "  Sponges, 
madam  ;  1  believe  they  grow  on  trees."' 

The  annals  of  China  place  the  use  of  the  leaf  at  a  very  remote 
date.  It  was  introduced  into  .lapau  in  the  ninth  century  a.  d  , 
but  was  not  brought  to  Europe  till  some  seven  centuries  later. 
It  was  about  the  middle  of  the  teventeenth  century  (1664)  that 
the  East  India  Company  presented  to  the  queen  of  England  a 
package  of  two  pounds  of  tea,  then  valued  at  forty  shillings  a 
pound  About  the  same  tin.e  some  Russian  ambassadors  re- 
turned to  Moscow,  bringing  .»ome  carefully  packed  green  tea, 
which  was  esteemed  a  great  delicacy.  The  overland  tea  is  t-tid 
the  best. 

An  advertisement  in  the  "  Mereurius  Politicus,''  September 
30, 1658,  is  as  follows  :  — 

**  That  excellent  and  by  all  physitians  approved  China  drink, 
called  by  Chinenns  Trha,  by  other  nations  tay,  alias  tee,  is  told 
at  the  '  Sultana  Head  '  Coffee-hou-e.  London."' 

■'  I  did  send  for  a  cup  of  tte,  a  China  dnuk,  of  which  I  had 
never  drunk  before." —  Pepvs,  1660- 

In  1667  the  British  East  India  Company  gave  their  agents  an 
order  for  "  teas  of  the  best  kind  to  the  aiiiount  of  100  dollars.' 
In  167S  they  imported  4,713  pounds,  a  quantity  which  apj-cars 
to  have  glutted  the  market  for  Piveral  J)  ars.  In  1721  the  an- 
nual import  bad  rt ached  l,OlO.O(»0  pounds. 

Tea  was  uj^ed  in  China  Icng  bifore  it  was  cultivated,  several 
varieties  of  the  bush  growing  wi  d. 

Among  the  first  noiifes  by  foreigners  of  its  use  —  exiepting 
the  remarkable  one  by  Herodotus,  the  father  of  history,  as  he 
has  been  termed,  and  his  chanuter  for  truth  and  vera*  ity  be- 
comes more  and  more  established — is  the  account  given  by 
two  Mohammedan  travelers  of  tiie  ninth  century,  translated 
from  the  Arabic  by  IJenaudot,  "  Ancient  Accounts  '" :  — 

"  The  emperor  also  reserves  to  himself  the  revenues  which 
arise  from  the  salt-mines,  and  from  a  <ertaiii  herb  whith  they 
drink  with  hot-water,  and  of  which  great  quantities  are  sold  in 
all  the  cities,  to  an.ount  to  great  sums  They  call  it  snh  {or 
tcha),  and  it  is  a  shrub  more  bushy  than  the  pomegranate  tree, 
and  of  a  more  taking  smell,  but  it  has  a  kind  of  bitierness  wi;h 
it.  Their  way  is  to  boil  water,  whi'  h  they  pour  over  the  leaf, 
and  this  drink  cures  all  kinds  of  disei.ses.''  El  Wahab  else- 
where describes  the  infusion  a.=  "drunk  out  of  beautiful  cups 
molded  of  a  rare  earth,  and  madeaimo>=t  as  transparent  as  glass.*' 

"  These  Mohanrntedan  tntvelcrs  tounda  countr\  in  wlidi  let- 
ters were  cultivated  by  high  and  low.  There  were  schools  in 
every  town  for  teaching  the  poor  to  write  and  read,  and  the 
masters  were  paid  at  the  public  charge.  There  w:is  a  large 
IJteniture  of  printed  broks  The  governmental  officers  were 
selectel  from  4he  literary  graduates,  and  had  Uen  for  three 
centuries'"  (sixth  century  a.  d.)  — Hrof   Sewall. 

They  had  also  dials,  and  clocks,  moved  hy  weight* 

This  was  the  era  of  Alfred  the  Great,  the  nio.'^t  versatile  mon- 
arch and  greatest  man  of  history.  It  was  also  the  brilliint 
epoch  of  the  Moorish  occupation  of  Spain,  then  the  gi  m  (f 
Europe.  About  this  time  took  place  the  separation  <>f  the 
Greek  and  Roman  churches,  and  the  temporal  sovereignty  of 
the  latter  was  assuming  its  great  proportions. 

The  brtrk-i-a  or  t 'ft'-a  of  China  is  used  universally  over 
Northern  Asi;i  and  Chinese  Tartary.  Tea  is  used  as  a  beverage 
and  also  as  an  ingredient  in  stews  and  soups. 

"  Brick-tea  boiled  with  salt." 

"  We  seated  ourselves  on  a  red  carpet,  and  there  was  soon 
brought  from  a  neighboring  tent,  which  een'e*!  as  a  kitchen, 
tea  with  milk,  rolls  fried  in  butter  (doughnuts],  cheese,  dried 
grapes,  and  sweetnie:its."' 

"  Payments  in  Tartary  are  made  in  brick-tea,  whether  the 
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article  be  a  horse,  a  house,  or  any  other  commodity.  Five  bricks 
ol  tea  repre.seut  an  ouuce  of  silver."  —  Aunt  Uuc,  Journey  ia 
TartJiry,  1844-1846. 

Another  traveler  writes  :  "  On  the  Thibet  side  of  the  Hima- 
laya nioimtuinsa  tribe  of  wamieriuf;  traders,  callfd  tue  liuiiuius, 
travel  over  great  dititances,  liviug  upon  brick-tea,  which  is 
brought  from  China,  and  con-si-itj  of  the  coar.--est  leaves,  twigs, 
and  .-.ecdfl  of  the  tea.,  pressed  by  weiguts  into  luuips,  and  ren- 
dered more  adhesive  by  a  slight  admixture  of  tue  ^erum  of 
sheep's  blood.     Upon  this  they  perlorm  long  journeys." 

At  Kiachta,  in  18G2,  the  imports  of  tea  Iruui  China  amounted 
iu  value  to  7,(48,316  silver  roubles,  equal  iu  value  to  i>u,tSrii,UOU, 
as  follows:  — 

Tea 6,851 ,445  roubles. 

Brick-tea 897 ,3^  roubles. 

Fig.  G233,  from  Hooker's  "Himalayan  Journal,"  illustnites 
a  bi  ick  of  tea,  two  furuis  of  teapot,  and  a  teacup,  used  by  the 
Thibetans.     A  tobaixo-pipe,  two  poucUe^*,  diut  aud  steeltwhich 

Fig.  6232. 


TrapoLs  Olid  Brick-Tta  (  Taib.'lan  Himalai/a). 

Blight  readily  be  mist.iken  for  a  knife),  and  tho^e  Oriental  sub- 
Btitute.^i  for  the  knife  and  fork,  the  chopsticks,  are  also  shown. 

A  nourishing  mess  is  prepared  from  this  brick-tea,  which  is 
extensively  used  throughout  the  colder  regions  of  Asia,  by 
churning  up  a  handful  of  the  leaves  with  salt,  butter,  and  soda, 
and  boiling  the  compound,  which  is  served  up  scatdinj;  hot. 

Tea  is  produced  in  greater  or  less  quantity  and  perfection  in 
that  part  of  Asia  extending  from  westward  of  Nepaul  to  and 
including  the  Japanese  island?!  on  the  east,  and  embracing  in 
its  greatest  width  more  than  20°  of  latitude,  say  from  18°  to3-8° 
on  the  continent,  and  extending  to  beyond  the  40^h  .--irallel  in 
Japan.  The  great  center  of  production,  however,  is  hu  oval- 
area  in  the  East,  lying  on  eich  side  of  the  parallel  of  30°,  ex- 
tending back  some  five  hundred  miles  from  the  coast,  its  great- 
est width  being  somewhat  less.  Shanghae  is  on  the  extreme 
northeast  boundary  of  thi->  district,  where  it  is  terminated  by 
the  coast.  Attempts  have  been  made,  it  is  said,  recently,  with 
considerable  success,  to  introduce  the  culture  of  the  plant  into 
Ceylon.  It  has  also  been  cultivated  with  some  success  in 
Northern  India. 

About  1844,  Dr.  Junius  Smith,  of  South  Carolina,  attempted 
the  culture  of  tea  in  that  State.  The  plants  throve,  but  the 
product  could  uot  compete  in  price  with  that  grown  by  cheap 
labor  in  China.  In  Brazil,  the  shrub  is  found  to  thrive  even 
more  luxuriantly  than  in  China,  attaining  the  proportions  of  a 
small  tree,  but  the  leaf  lacks  the  dt'licate  aroma  which  distin- 
guishes it  on  its  native  soil ,  becoming  harsh  and  coarse-flavored 
Witliin  a  few  years  past  it  has  been  naturalized  iu  California, 
where  the  climate  and  soil  appear  propitious. 

Though  indigenous  in  China,  the  native  growth  there  is  not 
much  depended  on  for  a  supply  On  the  contrary,  the  plant  is 
mo.-^t  carefully  cultivated,  and  affords  one  chief  employment  to 
tile  people  of  that  vast  empire.  The  plant  i.<  grown  in  almost 
every  variety  of  soil,  but  that  best  adapted  to  it  is  a  Ught  loam, 
more  or  less  stony,  abounding  in  vegetable  mold,  and  moist  but 
not  wet.  The  seeds  are  gathered  in  October,  and  kept  in  sand 
till  the  following  spring,  when  they  are  sown,  either  in  rows  in 
the  field  where  they  are  to  grow,  or  else  in  beds,  from  which 
they  are  transplanted;  if  the  latter,  they  are  put  out  the  sec- 
ond year  in  rows  three  or  four  feet  apart.  In  growing,  they 
look  not  unlike  a  field  of  currant-bushes  with  us.  They  are 
hardy,  yet  if  the  weather  is  very  cold  they  need  protection  ;  if 
dry,  the  cultivators  resort  to  irrigation.  The  gathering  of  the 
leaves  sometimes  commences  the  third  year,  though  often  not  till 
the  four  h.  There  are  three  or  four  harvests,  —  the  first,  of  leaf 
b'ids,  early  in  April,  though  many  prefer  to  forego  this,  and 
allow  the  leaves  to  grow.     If  gathered,  these  buds  make  the 


choicest  variety  of  black  tea,  known  as  Pekoe,  But  new  leuves 
soon  appear,  and  a  second  gathering  occurs  the  last  of  Apiil, 
or  early  iu  May,  which  is  the  principal  harve.-^t,  and  ut^ord^  a 
fine  tea  as  the  product.  A  third  gathering  occurs  early  in 
July,  which  furnislies  leaves  of  an  inferior  quality  ;  and  some- 
times there  is  a  fourth  gathering  in  August  or  !>ept*fniber,  which 
furnishes  leaves  still  coarser  and  poorer.  The  plants  rarely  last 
more  than  eight  or  ten  years,  when  they  are  dug  up  and  re- 
placed with  a  new  htock.  In  gathering,  the  leaves  are  stripped 
otf  with  much  care.aud  carried  to  a  building  where  they  are 
as.-iorted  and  dried. 

The  drying  process  varies  as  to  the  kind  of  tea  to  be  produted, 
for  our  varieties  of  green  and  blatk  tea  are  not  to  much  the 
product  of  ditferent  species  or  regions  as  results  from  dilTeieut 
ways  of  curing  the  same  leaf 

The  green  teas  are  cured  almost  as  soon  as  the  leaves  are 
brought  from  the  field,  beiug  allowed  to  remain  not  more  than 
an  hour  or  two  thinly  spread  upon  trays,  to  dry  off  any  super- 
llu<ius  moisture,  before  they  are  put  into  the  roaeting-pans. 
These  latter  have  been  in  the  mean  time  heated  by  a  bri.-k  fire, 
and  into  them  are  thrown  a  few  of  the  leaves,  «hi<h  are  al- 
lowed to  remain  four  or  five  minutes,  rapidly  s^hakin  and.*>tiiTed, 
when  tliey  are  thrown  out  upon  a  table  and  rolled  with  the 
hands.  Afterward  they  aie  ngain  thrown  into  a  yan,  heaitd  by 
a  slow,  steady  fire,  and  allowed  to  remain  an  hour  or  an  hour 
and  a  half,  being  kept  all  the  time  in  motion  bj  the  hands  of 
the  workmen.  Sometiuies  they  are  thrown  upoi^  a  table  to  be 
rolled  a  second  time.  This  (ompleies  the  chief  part  of  the  op- 
eration, though  afterward,  when  a  considerable  quimtity  h:is 
thus  been  finished,  it  goes  through  a  farther  process  of  winnow- 
ing and  sifting  to  separate  impurities,  and  assorting  into  differ- 
ent varieties,  and  reheating  also,  to  be  sure  that  tue  dr>iug  is 
complete. 

Teas  for  home  consumption  are  never  colored.  Those  for  ex- 
port to  Europe  and  America  are  made  more  pleasing  to  the  eye, 
if  uot  to  the  palate,  by  the  addition  of  Prussian  blue,  China cli.y, 
turmeric,  and  a  white  powder  usually  composed  of  kaolin,  sonp- 
slone,  or  sulphate  of  lime.  Black-lead  and  indigo  are  alto  em- 
ployed for  coloring  and  glazing.  Rice  or  paddy  huf^ksunxed  wiih 
fragments  of  the  tea-lciif,  and  tea-dust  mixed  with  sand  and 
rice-water,  known  as  "  Lie  tea,"  are  other  fartitious  products 
designed  to  "  cheer  but  not  inebriate  "  the  outside  barbarian. 

The  7iiai&.  or  Paraguajan  tea.  is  a  holly  {Ilex  fiaragvaimsis), 
and  is  gathered  in  the  woods  during  the  whole  }ear.  It  is  kiln- 
dried,  and  then  powdered  in  mortars,  la  use,  a  quantity  of 
the  leaf  is  placed  in  a  bowl,  steeped  awhile  in  cold  water,  and 
then  boiling  water  poured  upon  it.  It  is  imbibed  through  a 
tube  to  avoid  drinking  the  particles  of  leaf  and  stem. 

The  yaupoH  of  the  Carolinas,  called  by  the  South  Carolina  In- 
dians the  cassina,  is  also  an  lUx  { I  cassine  or  voytiituria),  and 
has  been  used  from  time  immemorial  by  the  Southern  Indians, 
the  leaf  being  a  valued  article  of  exchange  between  the  Indiaua 
of  the  coast  —  where  it  giows  —  and  the  tribes  of  the  interior. 
It  is  a  stimulant,  and  acts,  according  to  quantity  and  the  <on- 
dition  of  tlie  person,  as  a  diuretic  or  emetic.  It  formed  the 
"  black  drink  "  of  the  Indian  ceremonials.  See  Lawton's 
"Travels  in  Carolina,"  London,  170^,  pages  9<J,  91  Al^o 
Porcher's  "  Resources  of  the  Southern  Fields  and  Forests," 
Charleston,  1869,  pages  431-433. 

It  is  also  used  as  a  suU-titute  for  imported  tea  by  the  poorer 
inhabitants  of  North  Carodna  in  the  vieinit}  of  the  frounds,  uud 
to  a  small  extent  forms  an  article  of  domestic  export. 

A  list  of  vegetable  substances  j'repared  by  infusion  for  n'edi- 
cinal  or  stimulating  purposes  might  be  extended  toan  indefini'o 
length.  A  few  of  these,  in  which  the  mouth  acts  the  part  ol  a 
teapot,  the  saliva  serving  to  extract  the  stimulating  primiple, 
form  the  ordinary  solace  of  no  inconsiderable  poition  of  tiie 
human  race.  To  say  nothing  of  tobacco,  the  chewing  of  which 
is  pretty  much  confined  to  the  natives  of  this  rountrj ,  though 
approaching  cosmopolitan  universality  perhaps  among  sailors, 
we  have  the  betel  of  the  Kast  Indies,  the  u^e  of  wliich  is  very 
general  over  a  considerable  part  of  the  world's  surface,  and 
particularly  among  the  Malayan  races. 

This  is  prepared  from  the  leaves  of  several  Fpecics  of  pepper, 
as  Chavica  bttle,  Ohavica  sirabon,  plucked  green  and  spiend 
over  with  qui<'k-linie  {chuitaiyi),  generally  prepared  from  oyster- 
shells,  and  wrapped  around  scrapings  of  the  areca  nut  (Arira 
catechu).  Though  too  pungent  for  a  European  taste,  and,  it  is 
said,  frequently  rendering  its  users  toothless  by  the  age  of 
twenty-five,  the  Malays  of  all  ages  generally  keep  their  betel- 
boxes  in  requisition  from  morning  till  night.  It  imparts  a  red 
color  to  the  saliva  and  blackens  the  lips  and  teeth.  Tho.  e 
species  of  plants  of  the  genus  Ckavira,  a  division  of  the  pepper 
ftmiily,  which  yield  it,  are  extensively  cultivated.  They  uro 
climbers,  and  are  trained  on  poles,  trellises,  or  the  stems  of 
palms. 

The  coca,  in  general  use  among  the  Indians  who  inhabit  the 
elevated  plains  among  the  Andes,  is  a  stimulating  narcotic,  con- 
sisting of  the  dried  leaves  of  Erythrostjlon  coca,  in  conibination 
with  a  peculiar  alkaline  substance  called  cUpta.  Provided  with 
a  sufficient  supply  of  this  drug,  an  Indian  mil  make  an  arduous 
journey  of  several  days'  duration  without  food.  Its  habitual 
use  is  said  to  be  attended  with  effects  analogous  to  those  of 
opium.  The  plant  is  largely  grown  in  the  province  of  La  Paz, 
in  Bolivia,  forming  an  important  source  of  wealth  to  the  io- 
babitants. 
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A  German  authority,  Von  Bibra.  in  his  Preface  to  '*  Die  nar-  '  of  rollers  is  moved  in  a  direction  opposite  to  that  of  the  cylin- 
kotischen  Genuss-Mlttel  uad  der  Mensch  "  (Man  and  the  Vse  j  der,  superseding  the  hand  method.     See  Gig-mill. 
of  Narcotics),  assumes  the  following  :  "  Coffee  leaves,  in  the  form        Oldland's  teaseiing-machine,  English  patent,  lb30,  consists  of 
of  infusions,  are  used  by  2.000,000  of  human  beings ;  Paraguay  I  a  horizontal,  revolving  teaseizfratne^  furnished  on  its  under  side 
tea  is  consumed  by  10,000,000 ;    coca 

by    as    many ;     betel     is    che^ved    by  Fig.  6234. 

100,000,000  ;  chicory,  either  pure  or 
mixed  with  coffee,  by  40,000,000:  cacao, 
cither  as  chocolate  or  in  some  other 
form,bY60,0tX),000;  SW.OOO.OOO  eat  or  , 
f^moke  hashish  :  400,00*-1,'^  "^  opium  ; 
Chinese  tea  is  drunk   bv  500,000,000  ; 


coffee  by  100,000,000  All  known  peoples 
of  the  earth  are  addicted  to  the  use  of 
tobacco,  chiefly  in  the  form  of  smoking  ; 
other^rise  as  snuffinj  or  chewing*' 

Alcoholic  stimulants  are  not  included 
in  bis  estimate. 

Teax'tng-ma-chine'.  A  ma- 
chine for  disintegrating  woven 
fabric  to  make  fiber  for  rework- 
ing. It  usually  consists  of  a  cyl- 
inder with  sharp-pointed  teeth 
that  seize  the  fabric  close  to  the 
feeding-rollers,  and  tear  and  deliver  it  into  a  recep-  [ 
tacle.  I 

Tears.    The  vitreous  drops  from  the  melting  of 
the  walls  of  a  furnace.  1 

Tceis'el-ing-ma-chine'.  {JVoolen  Manufacture.)  ' 
A  machine  in  which  woolen  cloth  is  teaseled  to  raise 
a  nap  upon  it,  the  ends  of  the  fibers  being  exposed 
and  laid  in  one  direction,  which  forms  the  grain  of 
the  cloth. 

The  teasel  (Dipsaeus  fuUonum)  has  large  burs  with  stiff, 
hooked  awns,  which  are  used  in  rii-iDg  a  nap  on  cloth.  The 
teasel-burs  are  so  associated  as  to  press  in  a  body  upon  the 
whole  width  of  the  cloth  which 
passes  beneath  them,  and  the  re- 
curved bracts  catch  upon  the 
fibers,  causing  them  to  project 
fi-om  the  surface  of  the  cloth  and 
form  a  nap.  This,  in  fine  woolen 
cloths,  is  after- 
ward sheared  or 
gossed,  to  bring  it 
to  a  length. 

The  teasel    was 

known      to      the 

1^  Greeks    and    Ro- 

^  mans,  and  used 

for  napping 

woolen  cloth. 

Teaseling  was 


Fig.  6233 


Teaseling- Machine  for  Finishing  WooUn  Cloth. 


formerly  done  by  hand ;  a  number  of  teasel-heads  being  fixed 
in  a  small  wooden  frame  with  cross  handles.  The  surface  of  the 
cloth  was  worked  first  in  the  direction  of  the  warp  and  then  in 
that  of  the  weft,  the  cloth  being  damped.  The  teasel-heads 
were  cleaned  by  children  with  small  combs,  and  when  the 
teasels  became  damp  they  were  laid  aside  to  dry 

In  the  gig-tniil  the  teasels  are  arran;;ed  in  long  frames  at- 
tached to  a  hollow  rotating  cylinder,  and  the  cloth  by  means 


English  Hay  -  Ttdder. 

with  teasels,  wire-cards,  brushes,  or  other  materials  used  in 
dressing,  or  raising  the  pile  of  the  cloth.  The  revolving  teaselii 
are  put  in  motion  by  a  band  on  the  spindle  ;  and  as  the  cloth 
is  brought  under  the  teasels  hy  conducting  rollers,  it  is  pres-^ed 
up  against  them  by  supporters  covered  with  elastic  materia). 
There  are  two  teasel-frames  in  the  brendth  of  the  goods,  and 
each  of  these  has  a  motion  from  the  middle  of  the  goods  to  the 
selva^  and  back  again,  so  that  the  operation  on  the  cloth  is  not 
rectilinear,  but  by  the  end  motion  of  the  cloth  the  lines  of 
action  continually  cross  each  other  at  fine  angles. 

Ferrabee's  teaseling-machine,  Knglish  patent,  1S30,  employs 
two  series  of  teasels,  each  attached  to  an  endless  chain,  which 
passes  around  two  cylinders,  by  which  it  is  put  in  motion,  the 
pile  being  raised  from  the  middle  sloping  to  the  sides.  Two  f>f 
the  cvlinders  which  support  and  give  inotion  to  the  te-isel- 
chains  are  placed  with  their  axes  extending  along  the  middle 
of  the  piece  of  cloth,  and  the  other  two  cylinders  are  placed 
near  the  selvages  of  the  cloth  with  their  axes  parallel  thereto. 
Each  pair  of  cylinders  is  made  to  turn  in  a  direction  to  raise 
the  pile  of  the  cloth  from  the  middle  toward  the  selvages, 
when  the  cloth  is  at  rest ;  but  when  an  end  motion  is  given  to 
the  cloth,  the  line  of  action  of  the  teasels  assumes  an  angular 
direction,  whose  obliquity  is  determined  by  the  respective  rates 
of  motion  of  the  tea.<*ls  and  the  cloth. 

In  Birkenshaws  machine  (Fig.  6233),  the  axes  of  the  two 
teaseling-cylinders  BBare  in  one  vertical  plane.  The  doth 
rests  on  a  series  of  rollers  D  D  D,  allowing  but  not  forcing  it.'i 
advance.  The  cloth,  after  pa.<5sing  over  the  upper  feed-rollers, 
descends  on  a  series  of  rollers  and  goes  under  a  bridge  F,  where 
access  is  gained  to  it  by  the  attendant  as  it  runs  in  contact  with 
the  two  teaseling-cylinders.  A  shearing-cylinder  is  placed  in 
the  rear  of  the  lower  teaseling-cy Under. 

Tease-ten 'on.  {Joinery.)  One  on  the  summit 
of  a  post,  to  receive  two  beams  meeting  each  other 
at  right  angles. 

Teat.     (Mechanics.)     A  small,  rounded,  perfor- 
ated projection,  othenvise  called  a  nipjile,  as  that 
of  a  gun. 

Tea-um.  A  metallic,  vase-shaped  vessel  to 
hold  hot  water  for  replenishing  the  tea])ot. 

Teaze-hole.  {Glass.)  (Fr.  thard,  "fire- 
door.")  The  fuel-opening  in  the  glass-fur- 
nace. 

Ted'der.  1.  A  rope,  strap,  cord,  or  lariat, 
for  fastening  an  animal  by  the  head  to  a  man- 
ger, post,  or  stake.     See  Tethf.ii, 

2.    {AfjrieuUure.)     A  machine   for  stirring 
and  spreading  hay,  to  expedite  its  being  dried 
by  the  sun  and  air.     See  Hay-tedder. 

The  English  hay-tedder  (Fig.  6234)  has  two  sepa- 
rately rotating  cylinders,  and  is  so  arranged  that 
the  action  of  the  barrels  may  be  easily  reversed,  so 
that  after  the  grass  has  been  strewn  in  the  usual 
way,  by  reversing  the  motion,  throwing  it  back- 
ward, it  is  laid  very  lightly  and  loosely,  permitting 
more  free  access  of  air  for  drying. 
Tedders  are  classed  as  Reels,  Kickers,  and  Endless  belts,  ac- 
cording to  their  mode  of  action. 

In  Fig  6235,  the  bars  E  carrying  the  tedder  teeth  F  are  con- 
nected by  cranks  to  a  revolving  ring  1  which  is  confined  be- 
tween two  rollers,  and  so  arranged  as  to  cause  the  teeth  to 
point  in  the  same  direction  during  their  entire  revolution  iritb 
the  tedder-frame.  Screw-clamps  a  b  secure  the  teeth  upou  the 
tedder- bars. 
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Fig.  6235. 


Hay-  Tedder. 

Tedge.  The  ingatc  or  aperture  in  a  mold  through 
wliich  the  molten  metal  is  poured.  The  metal  hard- 
ened therein  is  a  sprue,  or  wiister. 

Tee.  A  T-shaped  pipe-coupling,  adapted  for  a 
stern-fiipe  and  two  branches. 

Tee-ir'on.  A  rod  with  a  cross-bar  at  the  end,  for 
withdrawing  the  lower  valve-box  of  a  pump. 

Teem'ing-punch.  One  for  starting  or  driving  a 
bolt  out  of  a  hole.      A  dri/L 

Teest.  A  stake  or  small  anvil  used  by  sheet-iron 
workers.     See  Stake. 

Teeth.     The  plural  of  tooth. 

It  signifies  a  row  of  wires,  prongs,  or  projecting 
pieces,  which  have  various  forms  and  duties  in  dif- 
ferent tools,  implements,  and  machines,  as,  — 

The  teeth  of  a  comb,  rake,  saw,  file,  etc. 

The  wires  of  a  carding-machine  or  curry-card. 

The  cog  of  a  gear-wheel. 

The  tine  of  a  fork.     See  Tooth. 

Specifically :  The  lower  zone  of  facets  of  a  rose-cut 
diamond,  forming  a  truncated,  pyramidal  base  for 
the  crown,  or  projecting  portion.     See  Diamond. 

Teg'u-la.     A  roofing-tile. 

Teiu'o-scope.  A  name  given  by  Sir  David 
Brewster  to  the  pi'ism-telescope. 

If  a  prism  be  placed  horizontally  with  the  refracting  edge 
downward,  so  that  the  visual  rays  from  an  object  enter  and 
emerge  from  it  at  equal  angles,  the  object  will  appear  of  its 
natural  size  ;  if  the  refracting  edge  be  turned  toward  the  ob- 
ji'ct,  this  will  appear  to  be  elongated  or  mjignified  vertically.  A 
winilar  prism  placed  vertically  magnifies  the  object  in  the  di- 
rection of  its  width;  and  a  combination  of  the  two  gives  an 
image  enlarged  io  both  directions,  but  fringed  with  the  pris- 
mafic  colors.  This  may  be  corrected  by  making  the  prisms  of 
a  glass  which  only  transmits  one  color  ;  by  viewing  the  fringed 
image  through  a  piece  of  glass  of  this  kind  ;  or,  what  is  better 
for  most  purjwses,  by  using  a  second  pair  of  similar  prisms 
placed  in  reversed  directions  to  the  first. 

Professor  Amici,  of  Modena,  used  a  combination  of  four  rec- 
tangular prisms,  having  their  refracting  angles  different  and 
connected  in  pairs;  the  pair  nearest  the  edge  are  vertical,  and 
the  second  pair  horizontal,  so  as  to  produce  equal  refraction  ia 


each  direction,  the  magnifying  power  being  about  three  times. 
This  plan  is  well  adapted  for  ordinary  glasses. 

Tel-a-nio'nes.  {^Architecture.)  Male  figures 
serving  as  columns  or  jiilastei-s.  Somewhat  similar 
are  Atlanics,  Persians,  Caryatides,  etc. 

Tel'e-graph.  In  a  general  sense,  tlie  word  tele- 
graph  includes  all  modes  of  communicating  intelli- 
gence to  a  distance.   The  modes  may  be  classitied  as,— 

1.  Visible. 

2.  Audible. 

3.  Tangible. 

1.  Of  the  tirst  are  :  — 

a.  Srniaphores ;  moving  or  posturing  arms  (CAa/jpe'j;  Pas- 
ley''s ;   Popham\'i). 

b.  Arrangement  of  disks,  triangles  (Edgeworth^s),  lanterns, 
arbitrary  characters  (Hook's). 

c.  Waving  flags  or  torches  ( Polybiiis)  by  day  or  night. 

d.  Various  flags  disposed  ou  signal  halyards  {Marine  Code). 

e.  Colored  lights. 

y.  Rockets  varying  in  number  or  variety. 

g.  Intermittent  flashes  of  light,  from  a  mirror  (heliotrope),  or 
a  lantern. 

h.  Putfs  of  smoke,  according  to  a  code. 

t.  A  moving  pointer  acting  by  electric  impulse  (Wheatstont 
and  Cooke'' s  telegraph). 

j.  An  adjustable  column  of  liquid  (PercivaVs  hydraulic  tele- 
graph). 

k.  The  printing  (HoiMP,  HwgAw),  dotting,  and  marking  a  trav- 
eling ribbon  (ilJorjte),  chemical  paper  (Ba/«),  and  autographic 
(Casein,  Bonelli  telegraphs,  which  imprint  or  impress  vi^ible 
characters  on  paper. 

/.  The  electric  telegraph,  read  by  the  passage  of  sparks  to  a 
conductor  (Bain). 

2.  Of  the  audible  may  be  enumerated  :  — 

a.  The  clicking  (Morse  apparatus)  and  its  imitations. 

b.  A  bell  actuated  by  electric  connections  (Bell).  (  The  tele- 
graphic sounder.) 

c.  Mechanical,  noisy  devices;  horns,  gongs,  drums,  trumpets, 
whistles,  clappers:  some  actuated  by  machinery,  as  alarms, 
especially  for  mariue_/bg'-a/nrw5.     See  Siren. 

d.  Firing  of  guns  ;  varied  as  to  intervals  or  rapidity. 

3.  Among  the  tangible  may  be  stated  :  — 

a.  The  Morse  instrument  read  by  the  pulsations  of  the  arma- 
ture. 

b.  Ad  electric  telegraph  read  by  the  shock  transmitted. 

The  subject  of  telegraphs  is  considered  under  va- 
rious special  titles,  and  detailed  description  of  each 
at  this  place  would  involve  repetition. 

See  under  the  following  heads  :  — 

Acoustic  telegraph. 

Alphabet-telegraph. 

Annunciator. 

Astatic  needle. 

Autographic  telegraph. 

Bank-alarm. 

Battery. 

Beacon. 

Bell-telegraph. 

Chemical-printing  telegraph. 

Circuit. 

Circuit-breaker. 

Circuit-closer. 

Commutator. 

Copying- telegraph. 

C  u  rre  n  t  -regu  la  t  or. 

Disk-telegraph. 

Duplex  telegraph. 

Earth-battery. 

Karth- plate. 

Electric  bridge. 

Electric  cable. 

Electro-chemical  telegraph. 

Electro-magnetic  telegraph. 

Field-telegraph. 

Fire-alarm  telegraph. 

Galvanic  batt<?ry. 

Galvanometer. 

Galvanometric  multiplier. 

Heliotrope. 

Hjdraulic  telegraph. 

Indicator. 

Indicator-telegraph. 

Insulator. 

Line-wire. 


Magneto-electric  telegraph. 
Manipulator. 
Mechanical  telegraph. 


Needle- telegraph. 

Optical  telegraph. 

Pun  telegraph. 

Panigrandine. 

Paragrele. 

Pneumatic  telegraph. 

Printing-telegraph. 

Receiviiig-niagnet 

Recording- telegraph. 

Keel -telegraph. 

Relay -magnet. 

Repeater. 

Resistance  box. 

Resi.etance-coil. 

Semaphore. 

Signal 

Solar  telegraph. 

Sounder. 

Submarine  cable. 

Submarine  telegraph. 

Switch. 

Symbol-printing  telegraph.' 

Telegraph-alarm . 

Telegraph-cable. 

Telegraph -clock. 

Teli'graph-dial, 

Telfgraphic  keyboard. 

Telegraph-indicator. 

Tetegraph-key. 

Telegraph-pole. 

Telegi-aph-reel. 

Telegraph -register. 

Telegraph  tflrifi'-indicator. 

Telegraph-wire. 

Terminal 

Type-setting  telegraph. 

Writing- telegraph. 


A  brief  summary  of  the  principle   and   general 
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method  of  operation  of  the  electro-magnetic  tele- 1 
graph  may  not  be  out  of  place  liere.  Tlie  parts 
common  to  all  the  various  forms  are  :  —  I 

1,  a  battery  for  generating  the  electricity  :  2,  a  wirf  for  con-  , 
ductiDg  the  current;  3,  a  iransmiwns  instrument,  by  which 
the  circuit  is  made  and  broken  to  cause  the  intermittent  ini-  , 
pulses  which  make  the  signals;  4,  a  rfcetvin^  instrument,  hav-  ■ 
ing  a  needle  or  armature  which  vibrates  under  the  influence  of 
the  pulsations  of  the  current.  ,        i 

Various  forms  of  constant  battery  are  used  ;  one  is  required 
at  each  station  for  transmission,  a  poie  of  each  being  connected  I 
bv  the  wire  with  the  opposite  pole  of  the  other  ;  the  other  poles  | 
are  connected  with   the  earth,  whicQ   completes   the  circuit. 
When  so  arranged,  the  batteries  are  said  to  be  reversed.    A\  hen  , 
connection  is  made  between  the  line  wire  and  the  battery  at  the  , 
transmitting  station  bv  means  of  key,  lever,  or  otlier  contriv-  | 
ance,  the  current  tiowing  through  the  eleciro-maguetie  coil  at  i 
this  station  passes  through  the  wire  to  another  coil  at  the  re- 
ceiving station,  by  which  it  is  intensitied,  regaining  a  portion 
of  the  force  which  it  had  lost  by  the  resistance  of  the  wire,  and 
acquires  sufficient  power  to  operate  the  indicating  or  recording 
device,  having  done  which  it  is  conducted  away  to  the  earth. 
A  current  may  thus  be  transmitted  to  any  distance  by  having 
relay  magnets  at  proper  intervals  to  restore  the  strength  of  the 
current  when  it  becomes  enfeebled.     The  receiving  apparatus 
at  any  or  all  intermediate  stations  may  be  included  in  the  cir- 
cuit, so  that  the  dispatch  will  be  repeated  at  those  points,  or  it 
may  be  thrown  out  of  the  circuit,  so  that  it  will  be  received 
only  at  the  extreme  end  of  the  line. 

When  the  transmitting  apparatus  is  out  of  coaoection  with 
the  battery,  the  current  passing  from  the  pole  of  one  battery  to 
the  opposite  pole  of  the  other  is  conducted  away  to  the  earth. 
In  souie  form:*  of  telegraph,  however,  as  the  fire  alarm,  the  cir- 
cuit is  continuous  through  the  signaling  iostrumeDt,  the  sig- 
nals being  made  only  when  this  circuit  is  broken. 

Fig  62yt>  shows  the  arrangement  of  wires,  batteries,  and  in- 
Btrumenta  for  oue  of  the  terminal  stations  of  a  line      The  line- 
wire  a  first  enters  the  light- 
Fig.  6236.  ning-arrester  6,  and  thence 
passes  by  the  binding-screws 
c  it  through  the  relay-coils  ( 
to  the  key  /,  main  battery  ^, 
and  finally  to  the  ground  at 
k.     The   local  circuit  com- 
mences at  the  +  P'^'c  of  the 
local  battery  i,  and  through 
the  platinum   points  of  the 
relay  by  the  biudiug-screws 
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Arrangement  of  a  Termined  Station. 

j  k,  thence  through  the  register  or  sounder  coils  I,  and  back  to 
the  other  pole  of  the  battery. 

fig.  (3237  is  a  plan  of  the  instruments  and  connections  at  a 
way-st^ition.  The  line-«  ire  a  passes  through  the  lightning-ar- 
rester 0  to  the  relay  e,  key/,  back  to  the  lightniug-arrester,  aud 

Fig  6237 


Jrrangement  of  a  Wajf-Station. 


thence  to  the  next  station.  The  local  circuit  is  arranged  smu- 
larly  to  the  preceding,  m  is  a  cut-out,  which  may  be  turned  so 
as  to  directly  counect  the  wires  leading  into  and  out  of  the 
office,  allowing  the  line-current  to  pass  without  going  through 
the  office  The  grounil-m-iich  n  is  used  to  connect  the  line  with 
the  earth  on  eitner  side  of  the  instruments  at  pleasure.  It  is 
only  used  in  case  of  accidents  or  interruptions  on  the  lines. 

Various  as  are  the  forms  of  telegraphs,  and  the  appliances 
used  in  their  working,  thev  may  be  divided  into  a  few  general 
classes,  dependent  ou  the  manner  in  which  their  indications 

are  made.  .       ,  .  ,     .       ■       , 

1.  The  indicator  or  needle  telegraph,  in  which  the  signals  are 
read  from  the  defiections  of  a  needle  to  the  right  or  left  of  a 
median  line  ,  such  is  Wheatstoneand  Cookes.  The  submarine 
telegraph,  where  the  reflecting  galvanometer  of  Thomson  is 
emploved,  is  a  variety  of  this  class. 

2.  The  dii,k,dial,0T  '•  step-by-step  "  telegraph,  having  the 
letters  of  the  alphabet  arranged  near  the  periphery  of  a  disk, 
which  is  rotated  stfp  bv  step  until  each  letter  of  a  word  is 
brought  opposite  an  index  The  magneto -electric  telegraph  of 
this  kind  is  Tery  convenient  for  local  purposes  in  cities,  requir- 
ing no  battery  and  no  skill  in  manipulation. 

3.  The  recor(/;ng  telegraph,  in  which  dots  and  dashes,  repre- 
Eenting  the  various  letters  and  numbers,  are  marked  by  appro- 
priate mechanism  upon  a  strip  of  paper,  as  in  the  original 
Morse  telegraph,  ,         .    , 

The  eleciro-chemua'  telegraph  of  Bain  and  others  belongs  to 
this  class. 

4.  The  pWnfjn^-telegraph,  by  which  the  letters  are  pnntedin 
ink  upon  a  strip  of  paper,  each  from  its  appropriate  key  at  the 
other  end  of  the  hoe  Such  are  those  of  Hughes,  House,  and 
others. 

5  The  autographic  telegraph,  which  makes  an  exact  fac- 
simile of  the  message  sent  upon  a  prepared  shett  of  paper,  as 
those  of  Caselli  and  Bonelli  This  is  a  peculiar  modification  of 
the  electro-chemical  telegraph. 

6  The  automatic  telegraph  was  invented  by  Wheatstone  m 
1858. 

In  the  modem  automatic  telegraphic  process,  telegrams,  by 
a  device  founded  on  the  idea  of  the  Jacquard  loom,  may  now  be 
committed  to  a  roll  of  paper,  punched  with  holes  instead  of 
letters,  and  dispatched  automatically.  The  punched  roll  deliv- 
ers its  message  to  the  instrument  without  attendance,  and  the 
message  is  printed  at  the  other  end  of  the  line  at  the  same 
time.  The  advantage  claimed  for  this  system  is  a  gain  of  time, 
and  the  liberty  to  send  messages  when  the  line  is  in  the  most 
favorable  condition  without  the  assistance  of  the  operator. 

A  larger  number  and  greater  variety  of  ideas  can  be  conveyed 
with  greater  exactness  in  fewer  words  in  the  English  language 
than  in  any  other.  Its  advantage  over  French  or  German,  lor 
instance,  is  said  to  be  from  25  to  33  per  cent. 

The  telegraphs  of  the  world  are  estimated  (Hawkshaw)  at 
400,000  miles,  at  S  500  per  mile  =  S  2(X),000,000. 

The  wire  is  now  in  all  ca?es,  except  those  of  submarine  cables, 
and  sometimes  in  cities,  conveyed  upon  poles.  In  this  country 
any  kind  of  available  wood  is  used,  and  in  passing  through  for- 
est's the  wire  is  frequently  attached  to  living  trees.  The  poles 
seldom  undergo  anv  treatment  for  the  purpose  of  preserving 
them.  In  England  more  pains  is  taken.  The  timber  generally 
employed  is  larch  treated  with  sulphate  of  copper,  or  red  fir 
crecsoted  by  the  Bethel  process.  When  not  sulphated  or  creo- 
soted,  they  are  well  seasoned  and  then  painted,  the  but-ends 
being  slightly  charred  to  a  foot  above  the  ground  line  and 
tarred-  Each  pole  is  provided  with  an  earth-wire  or  conductor 
for  conveying  electricity  escaping  from  the  wires  in  wet  weather 
to  the  earth.  These  sometimes  project  above  the  tops  of  the 
poles,  and  serve  as  lightning-arresters. 
1  The  poles  are  also  stayed  by  wire  ropes  connected  to  rods  in- 
serted in  the  ground,  and  in  exposed  positions  double  stays  are 
employed. 

On  railway  lines  the  Varley  double-cone  brown-ware  insu- 
lator is  emploved,  and  on  canals  and  highways  the  single-cone 
white-ware  or"  porcelain  insulator.  The  wires  are  attached  to 
the  insulators  at  every  post.  What  is  known  as  the  Britannia 
joint  is  exclusively  employed  for  uniting  the  lengths  of  wire. 
This  is  made  by  bending  the  ends  of  the  two  wires,  placing 
them  side  by  side  for  a  distance  of  three  inches,  binding  them 
together  with  No   19  wire,  and  soldering  them. 

The  domestic  or  district  telegraph  is  designed  to  connect 
stores,  private  dwellings,  or  other  houses  in  cities  with  a  central 
station,  where  there  is  an  observer  to  attend  to  the  messages 
received-  The  transmitting  instrument  is  attached  to  the  wall 
at  a  convenient  place  in  the  house,  and  connected  by  a  wire 
le.ading  to  the  roof,  with  a  wire  leading  to  the  station  ;  it  is 
provided  with  three  knobs  or  levers,  one  for  sounding  an  alarm 
;  of  fire,  another  for  summoning  a  policeman,  and  a  third  for  in- 
dicating that  a  raes.'^enger  is  wanted.  On  either  of  these  sig- 
nals being  transmitted,  the  requirement  is  at  once  indicated 
and  attended  to  at  the  centnil  office. 

Fig.  62S8  is  a  maffneto-electrlc  dlal-telegmph  adapted  forrail- 
roads  and  private  business  purposes.  The  electricity  is  gener- 
ated by  working  the  treadles  which  rotate  the  armatures  of  the 
magnota.  When  the  crank  at  the  front  of  the  machine  is  in 
upright  position,  as  shown,  the  alarm  from  a  distant  station 
may  be  received:  it  is  t\irned  to  the  right  when  desired  to 
traofioiit  &  message  ;  in  either  diagonal  position  the  circuit  is 
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Ma^neto-E'ectric  Dial-  Tdegrapk. 


broken,  and  when  turned  to  the  left  the  circuit  is  through  the  l 

indicator  oaly. 

Fig.  6238.  The      automatic-  ! 

alarm  telegraph    is  . 

constructed  for  i 

*■■  thieves  ''  and  for  \ 

''  fire."        In     one 

ca-;e,  the  shutters, 

wiudowfi,  and  doors 

are     so    connected 

with   an    alarm    in 

an  office  or  the  bed-  i 

room   as   to  spring  i 

an  alarm  if  any  of  \ 

the  paid  objects  are 

tumpereJ  with. 

In  the  other  case, 
thermostats         are 
placed  at  all  neces- 
sary   poiuts,     and  1 
wheQatanyofthe.-*e  I 
the  heat  of  the  room  ] 
or   passage    ri^^es   a  j 
degree  or  two  above 
the  point  for  which  I 
\.-r^  it  is  set,  an  electric  [ 
contact  U  made  and  j 
the  alarm  is  sp'rung.  | 
Thefollowiug  pat-  j 
entsof Watkiiismay  I 
be  consulted;  March  I 
10,  1863  ;  May  10, 1870  ;  January  31,  1371  (six  patents) ;  March  , 
28,  1871;  October  27,  1874. 

The  system  of  ^r^-'i^arm  (Wegrap/ts,  now  so  general  in  large  ] 
American  cities,  is  referred  to  ou  pige  849,  and  the  devices  on  i 
page  ldl3,  R:gister;  page  lylS,  Kepeater. 

One  important  application  of  ifle  teiegrLph  is  for  determining  | 
differenrifs  of  lougitude.  For  this  srieuue  is  largely  i.iJebted  to 
Dr.  Locke,  of  Cincinnati,  by  whJDi  it  was  succe'Sfally  practiced 
as  far  back  as  1848  Cambridge  0>servatory,  Mass.,  nas  thus 
been  brought  into  direct  comumnicatiou  with  oan  Francisco  by 
connecting  the  wire  with  the  pendnlum  of  a  clock  at  Cam- 
bridge, so  that  the  main  circuit  is  broken  and  instantly  closed 
at  each  oscillation  ;  the  moment  at  which  the  circuit  is  broken 
is  noted  by  the  observer  at  San  Franci-^co,  by  a  clock  regulated 
to  local  time  there,  which,  being  compared  with  the  loc^l  time 
at  Cambrid^^e,  gives  the  diiference  of  longitude  between  the  two 
places.  Many  other  stations,  both  in  Europe  and  America, 
have  been  connected,  and  their  longitudes  determined  in  this 
way. 

The  moments  of  breaking  and  closing  the  circuit  are  practi- 
cally the  same  at  both  places,  the  veloi-ity  with  which  the  cur- 
rent traverses  the  wire  being  comparable  only  to  that  of  light, 
though  Professor  O.  M.  Mitchell  determined  that  a  minute 
though  appreciable  interval  of  lime  eUp^^ed  during  its  passage 
between  two  widely  separated  stations. 

The  telegraph  was  first  used  for  military  purposoi  during  the 
Crimean  war.  1854-55.  Its  application  for  this  purpose  was 
greatly  extended  during  our  recent  civil  war,  and  has  now  be- 
come systematized  in  the  armies  of  Europe. 

In  the  French  army  the  whole  apparatus  is  carried  in  a  cov- 
ered carriage,  divided  into  two  comp  irtments,  one  for  an  office, 
and  the  other  containing  a  reel  of  wire.  In  the  office  is  a  table 
for  supporting  the  instrument,  two  accumulators,  one  for  the 
batteries,  and  the  other  for  the  signal-bells,  and  a  seat  for  two 
persons.  The  reel  is  supported  on  its  axis  in  the  rear  compart- 
ment, so  that  the  wire  unwinds  as  the  carriage  proceeds  ;  it 
contains  3  kilometres  (nearly  2  miles)  of  wire,  and  extra  reel 
carriages  are  provided,  each  carrying  21  kilometres  (over  13 
miles)  of  wire  on  7  reels.  The  wire  i*  composed  of  4  copper 
threads  twisted  togetlier,  and  protected  by  an  insulating  coating 
of  fiber  and  india-rubber,  so  that  when  laid  on  the  ground  it 
will  sustain  the  passage  of  vehicles  without  injury.  Poles  are 
used  in  special  cases.  Each  telegraph -carriage  is  in  charge  of 
a  sergeant,  two  corporals,  and  twelve  men  divided  into  three 
squads,  the  first  of  which  goes  ahead  with  the  sergeant,  traces 
the  line,  cuts  a  trench  for  the  wire,  or  makes  the  poles;  the 
second  has  charge  of  the  reels,  and  makes  the  necessary  splices, 
and  the  third  lays  the  wire  or  fixes  it  on  the  poles.  In  moun- 
tainous countriea  mules  are  substituted  for  the  carriage  ;  one 
carries  a  smill  tent,  a  tripod  table,  stake,  the  battery,  and 
tools ;  another  two  reels  of  wire  ;  a  third  draws  a  barrow  which 
serves  as  a  reel-frame,  which  is  guided  by  two  men,  who  carry 
it  in  difficult  places.     See  TELEaR\PH-ciRiii.4.GE. 

Tel'e-grapMc  A-larm'.  {Tckf^raphy,)  A  sound- 
er o|)eiate<l  by  electro-telegraphic  means. 

There  are  many  forms  :  — 

The  alarm  which  runs  down,  a  detent  being  with- 
drawn from  the  escapement.  See  Acoustic  Tele- 
graph, page  11. 

The  clicking-instruraent,  operated  by  successive 
impulses.  This  has  grown  into  the  ordinary  tele- 
graph, which  is  read  by  sound. 


See  also  Telephone. 

Although  Franklin,  in  1748,  fired  spirits  by  means  of  a  spark 
trant^mitti-'d  across  the  Schuylkill,  the  first  distinct  pluu  lor  a 
telegraphic  alarm  to  call  the  atten- 
tion of  an  operator  or  correspond-  Fig  6239. 
ent  was  by  Schweigger,  about  1811. 
He  proposed  a  pistol,  charged  with 
a  mixtureof  oxygen  and  hydrogen 
gases,   to  be  fired  by  a  spark  de- 
rived from   the  long  electric  wire 
proceeding  from  the  distant   sta- 
tion. 

Fig.  6239  is  an  alarm  with  an 
escapement,  a  is  an  electro-mag- 
net ;  b  an  armature  of  soft  iron, 
which  is  attracted  as  often  and  as 
long  as  the  voltaic  current  circu- 
lates through  the  coil,  but  is  pre- 
vented from  coming  in  actual  con- 
tact therewith  by  means  of  two 
copper  studs  tipped  with  ivory. 
The  armature  is  mounted  on  the 
short  arm  of  a  lever  c,  which  is 
normally  pressed  by  a  spring  so  as 
to  engage  a  stop  on  the  wheel  d, 
preventing  it  from  moving.  When 
a  current  passes  through  the  coil,  Tdegraplnr  Alarm. 

the  armature,  being  attracted,  re- 
leases the  lever  Irom  the  stop,  and  clock-work  mechanism  oper- 
ating through  the  scapi*-wheel  d  upou  the  pallets  e  causes  the 
hammer/ to  vibrate,  striking  each  sideol  the  bell  g  alternately. 

Fig.  6240. 


Electric  Telegraphic  Alann. 


In  Fig.  6240,  the  hammer  is  rung  without  the  intervention  of 
an  escapement,  by  means  of  a  current  of  magneto-electricity. 
The  cores  uf  two  coils  a  a  are  connected  by  a  bar  A,  and  serve 
as  keeper  to  the  horseshoe  magnet  c.    On  depressing  the  lever 


Fig.  6241. 


Connection  for  Bell-Alarm. 

d,  these  are  raised  from  the  poles  of  the  magnet,  creating  a  cur- 
rent which  passes  through  the  coils  and  along  the  line  to  the 
bell. 

Fig  6241  exhibits  the  connection."  for  a  bell-alarm      a  is  the 
battery  ;  b,  the  zinc-pole  ;  c,  the  carbon-pole ;  d,  the  key  j  ey, 

Fig.  6242. 


Ctock-Work  Alarm. 
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the  binding  screws  of  the  bell-magnet.  When  the  key  is  de- 
pressed, the  biittery  current  is  thrown  upon  the  bell.  The  three 
elements  of  the  circuit  may  of  course  be  separated  by  any  dis- 
tance vpithio  that  through  which  the  battery  is  able  to  transmit 
its  current.  A  sounder  or  register  may  be  substituted  for  the 
be.l. 

In  the  alarm,  of  which  a  side  view  is  shown  at  B,  and  front 
and  back  views  at  A  C,  Fig.  6'2-12,  two  electro-magnets  c  c,  hav- 
ing tlieir  coils  connected  and  wound  iit  similar  directions,  iire 
joined  at  one  end  by  a  piece  d  of  soft  iron.  At  the  other  end  is 
pivoted  a  soft  iron  armature  a,  placed  at  such  a  distance  as  to 
be  strongly  attracted  by  the  electro-magnet  when  the  circuit  is 
completed  through  its  coils,  and  is  connected  with  a  detente, 
which  ordinarily  engages  a  fly,  but  is  released  when  the  arma- 
ture is  attncted  by  the  closing  of  the  circuit,  allowing  a  train 
of  clock-work,  impelled  by  a  spring  or  weight  to  operate,  and 
throuirh  the  medium  of  a  scape-wheel  and  pallets,  causing  the 
himmer  /i  to  strike  the  bell  ^.  When  the  current  ceases  to 
flow,  the  armature  is  retracted  by  the  spring  5,  again  locking 
the  mechanism. 

Tel'e-graph-ca'ble.  (Electricity.)  The  essen- 
tial fV;itniv.s  of  a  submarine  telegraph-cable  are  a  wire 
or  wives  for  conducting  and  a  protncting  compound. 
To  these  are  added  sheathing,  to  protect  against  abra- 
sion or  other  injury,  and  sometimes  material  to  in- 
crease the  tensioual  strength  of  the  cable.  With 
these  conditions  to  meet,  there  have  been  numerous 
patents  in  the  United  States  and  in  England,  but 
the  patents  of  the  latter  country  are  in  such  a  cha- 
otic condition  that  it  is  almost  impossible  to  give  an 
iuttdligent  idea  of  them.  The  same  invention  is  the 
suhject-m;itterof  numerous  patents,  and  the  futility 
of  many  of  the  devices  is  only  exceeded  by  the  utter 
looseupss  witli  which  they  liave  been  lapped  and  piled 
upon  each  other. 

The  inventions  concern  particularly,  — 

1.  The  arrangement  of  the  coated  wires  in  clusters 
with  protecting  envelope. 

2.  Wrapping  or  enveloping  in  light  material  to 
give  buoyancy  to  the  cable,  and  prevent  the  parting 
of  the  wire  when  laying  it  iu  deep  water. 

3.  Modes  of  connecting  and  splicing  the  ends  of 
sections  or  lengths  of  wire. 

4.  Machinery  for  constructing  the  cable  ;  that  is, 
putting  on  its  insulating  and  preserving  covering 
wliile  the  wire  is  paid  otf  from  a  reel,  or  reels. 

5.  Materials  for  insulating  and  modes  of  applying 
the  materials. 

6.  Coating  and  preservative  materials  over  the  in- 
sulated wire,  or  clusters  of  wires. 

7.  Means  and  modes  of  storing. 

8.  Machines  for  payingout,  registering,  and  laying. 

9.  Modes  of  recovering,  under-running,  and  mend- 
ing. 

10.  Transmitting  and  receiving  instruments. 
The  wires  are  of  copper,  frequently  tinned,  and  generally 

coated  with  gutta-percha,  but  preferably  with  india-rubber. 
The  det;iils  are  very  varied  in  different  establishments,  and  for 
different  kind.^  of  cable. 

In  l'^39,  Dr  O'Shaughnessy  constructed  a  telegraph-line  21 
miles  long  near  Calcutta,  embracing  7,0(K)  feet  of  submerged 
wire  ;  this  was  covered  with  cotton  thread  saturated  with  pitch 
and  tar. 

Professor  Morse  is  said  to  have  laid  a  wire  between  New  York 
and  ijovernor'.'j  I.'^lind  in  1842 

In  .^Iarch,  1845,  Brooman,  in  England,  patented  the  method 
now  universally  employed  for  preparing  gutta-percha;  and  in 
September  of  the  same  year  Bewley  patented  a  machine  for 
making  tubing,  hose,  etc.,  on  the  principle  of  Tatham's  Amer- 
ican m:ichine  for  making  lead  pipe,  p;\tented  in  1841. 

In  ISld,  Mr.  James  Reynolds,  of  New  York,  invented  a  ma- 
chine for  covering  iron  wire  with  india-rubber,  and  in  1848,  by 
the  aid  of  this  machine,  covered  a  wire  with  gutta-percha,  which 
was  laid  between  New  York  and  Jersey  City. 

Telegraphs  of  wire  coated  in  this  way  were  extensively  intro- 
duced into  Prussia  in  1S47-48,  and  in  the  latter  year  a  gutta- 
percha covered  wire  was  laid  across  the  Rhine  at  Cologne  by 
Dr.  Siemens- 

The  first  submarine  cable  ever  laid  in  the  open  sea  was  laid 
between  Dover,  Dngland,  and  Cape  Orinez,  France,  in  I'^rjl)  It 
WIS  a  single  str:ind  of  wire,  27  miles  in  length,  covered  with 
gutta-percha,  unprotected  by  any  outside  coating,  and  worked 
only  one  day.  The  next  cable  was  also  laid  hctw^n  Dover  and 
Cj-I/h,  i:i  I'jol.  This  cable  was  covered  with  iron  wire,  con- 
tained 4  conducting  wires,  waa  27  miles  in  length  and  weighed 


I  6  tons  per  mile.  It  was  a  permanent  success.  The  next  long 
cable  was  laid  in  1853,  between  Dover  and  Ostend,  a  distance  of 
I  80  miles,  contained  6  conducting  wires,  and  weighed  5J  tons 
!  per  mile.  In  1853  a  cable  of  1  conducting  wire  was  laid  between 
England  and  Holland,  120  miles,  weighing  IJ  tons  per  mile. 
This  cable  worked  for  12  years.  From  1S53  to  1858,  37  cables 
were  laid  down,  having  a  totil  length  of  3,700  mile.s  ;  of  which 
16  are  still  working,  13  worked  for  periods  varying  from  a  week 
to  five  years,  and  the  remaining  8  were  t4ital  failures 

An  unsuccessful  attempt  to  lay  a  telegraph-cable  between 
Ireland  and  Newfoundland  was  made  by  the  "  Niagara'-  and 
"  Agamemnon  "  in  1857.  In  the  succeeding  year  these  vessels 
1  joined  their  cables  in  mid-ocean,  and  successfully  completed 
the  work.  On  the  16th  of  August,  a  message  and  reply  were 
transmitted  between  Queen  Victoria  and  President  Buchanan. 
After  23  days,  400  messages  having  been  transmitted,  it  waa 
found  to  have  lost  its  conducting  power. 

The  name  of  Cyrus  W.  Field  is  indissolubly  associated  with 
the  subatlaotic  cable  enterprise. 

The  cable  of  1858  consisted  of  a 

Conductor.  A  copper  strand  of  7  wires,  6  laid  around  1 ; 
weight,  107  lbs.  per  nautical  mile. 

Insulator.  Guttapercha  laid  on  in  3  coTeringa;  weight,  261 
lbs.  per  nautical  mile. 

Outer  Coat.     18  strands  of  charcoal  iron  wire,  each  strand 
made  of  7  wires,  twisted  6  around  1,  laid  equally  around  the 
core,  which  had  previously  been  padded  with  a  serving  of  tarred 
I  hemp. 

I       Breaking  Stratn.     3  tons  5  cwt. ;  capable  of  bearing  its  own 
,  weight  in  a  trifle  less  than  5  miles  depth  of  water. 

In  1865,  it  was  attempted  to  lay  a  second  cable.     The  opera- 

I  tion  was  intrusted  to  the  monster  steamer  "Great  Eastern," 

i  which  commenced  the  work  of  laying  the  cable  on  the  23d  of 

■  July.     After  a  considerable  length  had  been  paid  out  it  parted, 

and  the  broken  parts  could  not  be  recovered.     This  cable  was 

much  stronger  than  that  of  1858,  being  made  up  as  follows  :  — 

I       Conductor.     A  copper  strand  of  7   wires,  6  laid  around  1 ; 

'  weight,  300  lbs.  per  nautical  mile;  embedded  in  Chatterton'a 

compound. 

Insulator.  Gutta-perchaandChatterton's  compound  ;  weight, 
400  lbs.  per  nautical  mile. 

Outer  Coat.  10  solid  wires,  drawn  from  homogeneous  iron, 
each  wire  surrounded  with  tarred  manilla  rope,  and  the  whole 
laid  spirally  around  the  core,  which  had  previously  been  pad- 
ded with  a  serving  of  tarred  jute-yam. 

Brea/ciiig  Straiyi.  7  tons  15  cwt. ;  capable  of  bearing  its  own 
weight  in  11  miles  depth  of  water. 

lAns:th.    2,300  nautical  miles  ;  actually  laid,  1,896J  miles. 

In  1866  a  second  attempt  was  made  by  the  *'  Great  Eiistern," 
resulting  in  perfect  success.  She  also  succeeded  in  grappling 
the  end  of  the  cable  laid  the  preceding  year,  and  splicing  it,  so 
that  there  were  now  two  hues  of  transatlantic  telegraph.  The 
cable  employed  on  this  occasion  was  similar  to  that  of  the  year 
before,  but  of  somewhat  greater  strength,  8  tons  2  cwt.,  its 
length  2,730  nautical  miles,  of  which  l,868i  miles  were  laid 
down,  part  of  the  remainder  being  employed  in  splicing  the 
cable  of  1865. 

The  distance  in  each  case  between  the  two  points  connected 
waa  about  1,600  nautical  miles;  the  depth  of  water  nowhere 
exceeding  2.7  miles. 

The  weight  of  the  second  laid  (British)  Atlantic  cable  was 
2,740  cwt.  In  laying  it  while  the  "  Great  Ea.«tern  "  was  going 
at  the  rate  of  six  knots  an  hour,  the  cable  passes  out  at  an 
angle  of  63°  only,  so  that  the  inclined  plane  between  the  ship 
and  the  bottom  was  17  miles  long.  The  motion  of  the  vessel  in 
I  rolling,  etc  ,  bad  little  effect ;  the  greatest  strain  never  exceeded 
\  one  tenth  of  the  breaking  strength. 

The  paying-out  mechanism  consisted  of  sis  grooved  wheels 
fitted  with  brakes ;  the  cable  was  pressed  into  the  grooves  by 
si.K  riding  wheels,  also  provided  with  brakes,  and  kept  down  by 
levers  and  weights  on  their  shafts  ;  these  served  to  keep  the 
cable  tight  on  the  paying-out  drum,  6  feet  1  inch  in  diameter, 
and  1  foot  broad  :  four  turns  of  the  cable  were  taken  around 
this,  and  it  thence  passed  over  a  dynamometer  wheel,  which 
deflected  it  by  a  lever  loaded  with  weights,  and  finally  over  a 
'  grooved  wheel  overhanging  the  stern  of  the  ship.  The  appa- 
ratus subsequently  used  was  similar  to  this. 

The  fifth  Atlantic  cable,  between  the  coast  of  Ireland  and 

I  Newfoundland,  was  laid  by  the  "Great  Eastern,"  assisted  by 

j  three  other  steamships,  each  fitted  with  laying  and  pi<king-up 

machinery.     The  work  was  begun  on  the  16th  June.  1873,  and 

\  on  the  27th  the  "  Great  Eastern  "    reached  Heart's  Content, 

Newfoundland,  having  payed  out  l,7r'0  miles  of  cable  in  11  days. 

This  cable  was  made  at  the  works  of  Siemens  Brothers,  near 
London,  and  is  composed  of  a  thick  central  wire,  which  is 
passed  through  a  peculiar  composition,  and  afterward  sur- 
rounded by  eleven  smaller  wires,  the  whole  being  cemented 
together  by  the  composition.  It  is  then  coated  with  gutta- 
percha, anil  served  with  manilla  fiber  to  the  diameter  of  j  of  an 
inch;  the  whole  is  then  covered  with  ten  iron  wires  spun  on, 
each  wire  being  previously  wrapped  with  hemp,  and  afterward 
pnssed  through  two  tanks,  by  which  it  is  caited  with  tar,  and 
finally  coiled  away  in  large  tanks  until  want(?d  for  u.'^e. 

The  following  is  a  list  of  oceanic  cables  laid  throughout  the 
world  up  to  the  close  of  1874.  Those  marked  thus  *  are  not 
working  at  the  present  time. 
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Ocean  Telkgi!.\1'h  Cables  of  the  World. 


Length 

Dale.                From  ,in 

Miles. 

1850  •Dover,  England,  to  Calai.",  France 25 

18.^1     Dover,  Enjrland,  to  Calais,  Fntnt-e 25 

l.%2     Keyliaven  to  Hurst  Oastle,  England...  3 

IHOa     Holvhcad,  Wales,  to  lloweh,  Ireland..  65 

1862  I'or't  Patrick,  Scotland,  to  Donaghadee, 

Ireland 15 

1852    Prinee  Edward  Island  to  New  Bruns- 
wick    12 

1863  Denmark  across  the  Belt 18 

1S63    Dover,  England,  to  O.stend,  Belgium..  76 
1S53     Port  Patrick,  Scotland,  to  Donaghadee, 

Ireland 26 

1S63  'England  to  Holland 115 

1864  Port  Patrick,  Scotland,  to  Whitehead, 

Ireland    27 

1.'^.64    Sweden  to  Denmark 12 

1854  •Corsica  to  Sardinia '. 10 

1854  •England  to  Holland 120 

18,54  "Holyhead,  Wales, to  Ilowth, Ireland...  65 

18.54  'Spczzia,  Italy,  to  Corsica 110 

1854  Holyhead,  Wales,  to  Howth,  Ireland..  65 
1.855  *Sardinia  to  Africa 50 

1855  •Cape    Kay,    Newfoundland,    to    Cape 

North,  Cape  Breton 74 

1856  •Sardinia  to  Africa 160 

1855  'Varna, Turkey,  to  BaIaclava,Crimea 310 

1856  •Eiipatoria,Criniea,  to  BaLaclava,  Crimea  60 

18.55  *Varna,  Turkey,  to  Kilia,  Roumjinia...  179 
1856  'Italy  to  Sicily 5 

1865  •England  to  Holland 123 

1855  •England  to  Holland 119 

1850  "Cape    Kiiy,    Newfoundland,    to    Cape 

North,  Cape  Breton 85 

1856  Prince  Edward  Island  to  New  Bruns- 

wick 12 

1856  •Crete  to  Alexandria,  Egypt 350 

185'!    Crete  to  Syra  - 170 

1S56    St,  Petersburg  to  Cronstadt,  Russia. ..  10 

1856  Across  Auiazon 1115 

]a57  •Sardinia  to  Bona,  Africa l.'jO 

1857  'Sardinia  to  Malta 600 

1857  'Corfu  to  Malta 600 

1857  'Portland,  England,  to  Alderney 69 

1S67  'Alderney  to  Guernsey 17 

1857  •Guernsey  to  .lersey 15 

1867    Cevlon  to  Ilindostan .30 

1867  Cevlon  to  Ilindostan 30 

1868  •Italy  to  Sicily 8 

1858  England  to  Holland 129 

1868  'England  to  Enuleu,  Germany 280 

1858  'Ireland  to  Newfoundland 2,0.36 

1868  'Turkey  to  Smyrna  cm  .\rchipelago  ...  6')5 

1859  "Crete  to  Alexandria,  Egypt 150 

1859  'Singapore  to  H.itavia 630 

1859    Denmark  to  Heligoland 46 

1869  'Cromer,  England,  to  Heligoland     328 

1859     Isleof  Mm  to  Whitehaven,  England..  36 

1859     Sweden  to  Gottland 64 

1859     Folkestone,    England,     to    Boulogne, 

France 24 

1859    Malta  to  Sicily 60 

1859    .lersey  to  Pirou,  France 21 

1859  'Otrarito,  Italy,  to  Aviano,  Turkey 60 

1859  'Ceula,  Africa,  to  Algesiras,  Spain 26 

1859  'Cape  Otway,  Circular  Head 240 

1860  Great  Belt,  Denmark  (2  cables)  14 

18110  *Dacca,  Ilindostan,  to  Pegu 116 

1860  'Port  Vendres,  France,  to  Algiers 520 

1869  and    18lXI    'Suez,    Egypt,    to  Cassire, 

Egypt 256 

1S60  'Suakin,  Red  Sea,  to  Cas,«ire 474 

1860  'Suakin,  Rod  Sea,  to  Aden,  Arabia 627 

1860  'Aden,  Arabia,  to  Hellania,  Arabia 718 

1S60  •Hellania.  Arabia,  to  Muscat,  Arabia...  486 

1860  •.Muscat,  Arabia,  to  Kurrachec,  India. . .  481 

1860  •Barcelona,  Spain,  to  Mabon,  Minorca..  198 

1860  'Minorca  to  Majorca 35 

1860  •Iviza  to  Majorca 74 

1860  St.  Antonio  to  Iviza 76 

1861  Corfu  to  Olranto,  Italy,  about 90 

1861  'Mami  to  'fripoli,  Africa   230 

1861  'Tripoli,  Africa,  to  Beogazi,  Africa 508 

1861  'Bengjuii.  Africa,  to  Alexandria,  Egypt..  693 

1861     Dieppe,  France,  to  Newhaven,  England  80 

1861  'Toulon,  France,  to  Corsica 195 

1362     Wexford,  Ireland,  to  Aberman,  Wales.  63 

1862  Lowestoft, Eng.,  to  Zandvoort,IIolland  126 


Greatest 

Depth  m 
Falhonis. 

Date. 

30 

ISfiS 

30 

i.sm 

20 

1864 

83 

1864 

160 

1864 

1K64 

18 

1864 

15 

I8I16 

3 

1KH5 

1865 

160 

23 

IH66 

1866 

150 

1866 

14 

1866 

20 

1866 

30 

1866 

80 

1866 

326 

83 

1866 

800 

1K66 

1866 

330 

1867 

1,500 

300 

186', 

69 

1867 

30 

1S67 

27 

1867 

23 

1867 

23 

1867 

300 

1868 

IKt,8 

14 

1869 

1,360 

1,020 
10 

1869 

1869 

1,500 

1869 

i,noo 

1869 

1,000 

1869 

60 

1869 

44 

1869 

60 

1869 

45 

1869 

40 

1869 

40 

1869 

27 

1869 

28 

1869 

2,400 

1869 

1,100 

1869 

1,600 

1869 

20 

18',0 

28 

1870 

30 

30 

1870 

70 

1870 

1870 

30 

1870 

75 

1870 

10 

18-0 

400 

1870 

700 

1870 

60 

1870 

18 

1870 

50 

1870 

1,585 

1870 

t» 

1870 

g" 

1870 

1870 

i      « 

1870 

^ 

1870 

S 

1870 

% 

1870 

1,400 

1870 

i260 

1870 

500 

1870 

450 

1870 

1,000 

1870 

335 

18,0 

420 

80 

1871 

26 

1871 

1,650 

1871 

60 

18',  1 

27 

1871 

Length 

From  in 

Miles 

'Cagliari,  Sardinia,  to  Sicily 211 

'Cartagena.  Spain,  to  Oran,  Africa 130 

Gwadur,  India,  to  Elpbiustone  Inlet, 

India 357 

Mussendom,  Persia,  to  Bushirc,  Persia  3JJ3 

Bushire,  Persia,  to  Fao,  Persia 164 

Gwadur,  India,  to  Kurracbce,  India  ..  246 

Otranto.  Italy,  to  Aviano,  Turkey 50 

'Bona,  Africa,  to  Sicily 270 

Trel  leborg  to  Uugen ,  Germany 65 

South    Foreland,    England,    to    Cape 

Grinez,  France 26 

Ireland  to  Newfoundland 1,896 

Ireland  to  Newfoundland 1,852 

Lyall's  Bay  to  Whites  bay 41 

Crimea  to  Circassia 40 

Colonia  to  Buenos  ,\yres 30 

England  to  Hanover 221 

Cape    Ray,   Newfoundland,    to    Aspee 

Bay,  Cape  Breton 91 

Leghorn ,  1  taly ,  to  Corsica 66 

Persian  Gulf 160 

'Kbios  to  Crete 200 

South  Foreland,  England,  to  La  Panne, 

France 47 

Malta  to  Alexandria,  Egypt 925 

Havana  to  Key  West,  Florida 125 

Key  West  to  Punta  Russia,  Fla 120 

Placentia,  Newfoundland,  to  St,  Pierre  112 

St,  Pierre  to  Sydney,  Cape  Breton 188 

Areudal,  Norway,  to  iiirtshalts,  Den- 
mark    66 

ItJtly  to  Sicily 5 

Havana  to  Key  West,  Florida 125 

Peterhead,  Scotland,  to  Egursand, Nor- 
way    250 

Grisselhamm,  Sweden,  to  Nystadt,  Rus- 
sia    96 

Newbiggin  to  Sondervig 3:34 

•Black  Sea    300 

'Scilly  Isles  to  Land's  End,  England. ..  27 

Malta  to  Sicily 64 

Tasmania  to  Australia 176 

Scilly  Isles  to  Umd's  End,  England. ..  27 

'Corfu  to  Santa  .Maura 60 

'Santa  Maura  to  Ithaca 7 

Ithaca  to  Cephalonia 7 

•Cephalonia  to  Zante 10 

Bushire,  Persia,  to  Jask 506 

Brest,  France,  to  St.  Pierre 2,684 

St  Pierre  to  Duxbury,  US 749 

Moen  to  Bornholm,  Sweden 80 

Bornbolm,  Sweden,  to  Libau    230 

Scotland  to  Orkney  Isles 

Salconibe,    England,    to     Brignogan, 

France 101 

Beachy  Head  to  Cape  Antifer 70 

Suez,  Egypt,  to  Aden,  Arabia 1,460 

Aden,  Arabia, to  Bombay 1,818 

Porthcuruo,  England,  to  Lisbon 823 

Lisbon  to  Gibraltar 3:31 

Gibraltar  to  Malta 1,120 

•Porthcurno  to  Mid  Channel 65 

Marseilles,  France,  to  Bona,  Africa....  447 

Bona,  Africa,  to  Malta 386 

Madras  to  Penang 1.408 

Penang  to  Singapore 400 

Singapore  to  Batavia 657 

Malta  to  Alexandria,  Egypt 9  14 

Batabano,  Cuba,  to  Santiago,  Cuba 620 

Jersey  to  Guernsey 10 

Guernsey  to  Alderney IS 

Santa  Maura  to  Ithaca 7 

Zante  to  Trepito 11 

Sunium  to  Thermia  25 

Patras,  Greece,  to  Lepanfo 2 

Dartmouth.  England,  to  Guernsey 66 

Guern.sev  to  Jersey lo 

Porto  Rico  to  St.  Thomas 1 10 

Santiago,  Cuba,  to  Jamaica ,  140 

Portpatrick,  Scotland,  to  Donaghadee, 

Ireland 25 

Javea  to  Iviza 

Majorca  to  .Minorca 36 

Villa  Real  to  Gibraltar 156 

Marseilles,  France,  to  Algiers,  Africa, . .  447 

Singapore  to  Saigon,  Coc'bin  China 620 


Greatest 
Depth  in 
Futlioms. 

1,025 
1,420 

437 
97 
19 
670 
347 
260 
80 


2,424 

2,424 

50 


200 

100 

110 

1,200 

28 
2,000 
20 
20 
76 
250 


110 
40 


70 


47 

48 


42 
lliO 
180 

60 
97 
2,760 
259 
28 
62 
37 

59 
34 

968 

2,060 

2,626 

535 

1,450 

ti2 

1,600 

6.50 

1,284 

36 

22 

1,440 

32 
:» 
180 
235 
160 
20 
68 
33 
22 


160 
430 
93 

84 

1,625 

60 
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isn 

1871 
1871 
1?71 
ISTl 

18  n 

1871 
1871 
1871 
1871 
1871 
1871 
1871 
1871 

1871 
1S71 

1871 
18n 
1871 

1871 
1872 
1872 
1873 
1873 
1873 
1873 
1873 

1873 

1S73 
1873 
1873 
1873 
1873 
1873 
1873 
18i3 
1874 
1874 

1874 
1874 
1874 
1874 
1874 
1S74 
1874 
1874 

1874 
1874 
1S74 


SaigoD  to  Hoog  KoDg 

HoDg  Koag  to  Shangtiai 

Shaogb^ii.  China,  to  Nagasaki,  Japan  I 
Nagasaki  to  VlaJivostock,  bibeiia —  J 

Rhodes  to  Marmarice 

Latakia  to  Cyprus 

Samos  to  Scala  Nuot». 

.My  telenj  to  .\iTali 

Kbania  to  ReiiiDO 

Retimo  to  Kbaadia 

Kbandia  to  Rboies 

Khios  to  Cbesmeh 

Zanre  to  Corfu 

Zaate  to  Cepbalonia. 

Lowestoft,  EDglaoJ,  to  Greitseil,  Ger- 

IU3DT 

Anjer.  Java,  to  Telok  Belong.  Sumatra 
Banjoewangie,  JaTa,  to   Port  Darwin, 

Australia 

St.  Thomas  to  St.  Kitta 

St.  Kitts  to  Antigua 

Antigua  to  Denierara,  connecting  the 

West  India  \rin-i*ard  Islands 

Porto  Rico  to  Jamaica 

LiEird,  Kngland,  to  Bilbao,  Spain 

Bricisb  Columbia  to  YancoUTer  Island. 

Falmouth  to  Listwn 

Caithness  to  Orkney 

Valentia  to  .Newfoundland 

Key  West  to  UaTana 

Placentia,  Newfoundland,  to  Sydney, 

Cape  Breton 

Heligoland  to  CushaTen,  Germany 

KngUnd  to  Denmark 

France  to  Denmark 

Denmark  to  Sweden 

Pemambuco,  Brazil,  to  Para,  Brazil... 

.Alexandria.  Eg>  pt,  to  Crete 

Caodia  to  Zante. 

Zinte  to  Otiuito,  Italy 

Alexandria,  £gypt,  to  Brindisi,  Italj.. 

Lisbon  to  Madeira 

Maieira  to  St.  Vincent,  Cape  de  Verd 

Islands 

St,  Vincent  to  Pemambuco,  Brazil 

Jamaica  to  Colon,  South  .\merica 

Pemambuco,  Brazil,  to  Babia  Brazil.. 

Bahia,  Brazil,  to  Rio  Janeiro 

Italy  to  Sicily 

Jamaica  to  Porto  Rico 

Rio  Janeiro  to  Rio  Grande  do  Sal 

Bve  Beach,  U.  S  ,  to  Tarr  Bay,  Nora 

Scotia. 

Barcelona,  Spain,  to  Mar^illes,  France 

Shetland  to  Orkney 

Valentia  to  Newfoundland 


Length 
in 

Miles. 

975 
1,100 

1,290 

22 
66 
11 
13 
32 
41 

201 
6 

150 
18 

223 


1,0S2 
133 
90 

1.028 

582 

460 

18 

850 

8 

1,900 

125 

300 

40 

330 

450 

12 

1,080 

390 

240 

190 

930 


1,280 

1,953 

660 

4.50 

1,240 

582 

840 

550 

200 

eri 

1,900 


CteateA 
I>epthin 
FaUiomi. 

630 

42 
135 

80 


82 

33 

200 

152 

600 

33 


23 
SO 

1,580 

1470 

130 


Fig.  6243. 


United  States  vessels  have  lately  been  employed  in  taking 
Boundings  for  the  Pacific  cable. 

^Vhen  this  line  of  telegraph  is  laid,  its  length  between  the 
terminal  points,  namely,  San  Francisco  and  Yokohama,  will  be 
5,573  nautical  miles.  The  cable  will,  however,  be  divided  into 
three  sections,  —  fipom  San  Francisco  to  Honolulu,  2,093  miles  ; 
from  Honolulu  to  Mid^vay  Island,  1,23J;  and  from  ilidway 
Island  to  Yokohama.  2.360  miles.  ^ 

a.  Fig  "5243.  is  the  Ohio  River  cable.     It  is  composed  of  an  | 
interior  wire  of  No  10  Swedish  iron,  surrounded  by  three  coats 
of  gutta-percha  and  three  of  Osnaburg,  the  whole  inclosed  in  1 
No.  10  longitudinal  wires,  and  lashed  with  one  of  .^milar  size. 

6  is  the  Hudson  River  cable.  It  has  three  No.  10  conducting 
wires,  each  insulated  by  a  gutta-percha  covering  inclosed  in  the 
Eame  material,  and  is  wrapped  with  tarred  yam. 

c  is  an  improvement  on  this,  the  wires  being  separated  by 
solid  guttapercha  incorporated  in  one  ma-ss  with  that  which 
envelops  all  three.     This  is  covered  with  tarred  hempen  twine. 

rf  c  is  the  Dover  and  Calais  cable,  the  first  of  importance  laid 
in  Europe,  composed  of  four  interior  copper  wires  surrounded 
by  gutta-percha  covered  with  spun  yam.  Ten  galvanized  wires 
were  then  twisted  around  the  whole.  Its  length  was  25 
miles. 

The  next  in  order  of  time  was  the  Holyhead  and  Howith 
cable,  connecting  England  and  Ireland.  This  had  but  one  con- 
ducting wire.  The  shore  ends  were  larger  than  those  laid  in 
deep  water  :  f  and  ^  show  the  relative  sizes-  The  distance  be- 
tween the  two  connects  points  is  60  miles :  10  additional  miles 
of  cable  were  constructe.!  to  meet  contingencies. 

h  is  the  cable  which  it  was  attempted  to  lay  down  between 
Portpatrick  and  Donaghadee,  Scotland  and  Ireland,  in  1851. 
Owing  to  a  gale,  it  was  cut  when  16  miles  had  been  p^iid  out. 
It  was  subsequently  recovered  in  18.S4,  the  depth  of  water  being 
150  &thoms.  and  found  in  good  preservation. 

i  and  J  are  the  cables  connecriog  Dover  andOstend.  and  Port- 
patrick and  Donaghadee  These  two  cables  are  precisely  simi- 
lar la  size  and  general  construction,  each  having  six  wires ; 
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some  improvements,  however,  have  been  introduced  into  the 
latter. 

A-  is  the  shore  end  of  the  cable  between  Orfordness  and  the 
Hague.  Each  cable  is  composed  of  a  single  wire,  the  whole 
being  brought  together  near  the  shore  and  twisted  into  one. 

/,  the  cable  between  Prince  Edward's  Island  and  New  Bruns- 
wick. 

m,  that  across  the  Great  Belt,  in  Denmark. 

ft,  that  acrass  the  Mississippi  at  New  Orleans,  on  the  Balize 
line. 

The  Malta  and  Alexandria  cable  {a  b.  Fig.  6244)  is  composed 
of  seven  copper  conducting  wires,  over  which  are  three  layers 
of  gatta-percha  and  one  of  tarred  yam,  the  whole  inclosed  by 


Fig.  6244. 


Malla  and  Alexandria  CabU. 

eighteen  iron  wires.    The  diameter  of  the  deep-sea  portion  is 
.85  inch. 

c  'I,  the  last  four  cables  laid  down  between  Ireland  .tnd  New- 
foundland. The  seven  wires  of  the  core  are  each  0.r48  of  an 
inch  in  diameter,  that  of  the  whole  strund  being  0.144  of  an 
inch,  weighing  30O  pounds  to  the  mile. 
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The  conductor  i.s  insulated  by  four  layers  of  gutta-percha, 
alternating  with  thin  layers  of  Chatterton^'s  compound,  the 
total  diameter  of  the  core  being  .464  inch.  The  sheathing  con- 
Biets  of  ten  steel  wires,  0.0'Jo  inch  in  diameter,  each  surrounded 
by  five  strands  of  tarred  manilla  heuip,  and  wrapped  spintily 
round  a  covering  of  tarred  jute  yarn  which  surrounds  the  core. 
The  weight  in  air  is  4,0U(J  pounds  ;  in  water,  1,568  pounds  to 
the  nautical  mile. 

f  is  a  section  on  the  same  scale  of  the  shore  end  of  thi."  cable. 

The  French  Atlantic  cable  was  laid  by  the  "  Great  Eastern '' 

in  1869.     It  is  made  in  S(?ctions  varyiug  somewnat  in  size  and 

mode  of  manufacture.     The  illustrations  (Fig  6245)  are  from 

"  Engineering,*'  and  are  one  half  (liuear)  the  exjict  size. 


I      e,  Clark's  compound,  consiBting  of  mineral  pitch  and  silica. 

i     /,  galviinizL'd  iron  wire. 

G  H  I J  illustrate  cables  made  by  the  Bishop  Gutta-Percha 
Company,  of  New  York. 

In  G,  the  center  i.-^  an  annealed  steel  wire  surrounded  liy 
spirally  laid  copper  wires  ;  gutta-percha,  ^  j^  inch  tliick,  is  laid 
on  in  three  successive  coatings ;  manilla  yarn  in  a  short  spir.il 
lay  ;  manilla  yarn  in  a  long  spiral  lay.  The  annealed  steel  wire 
weiglis  330  pounds  per  mile;  copper  wires,  475  ;  gutta-percha 
insulation,  475  ;  manilla  yarn  coating,  750  pounds  ;  total,  2,012 
pounds  per  mile. 

//is  made  in  the  same  manner,  except  that  instead  of  the 
manilla  yarn  two  coatings  of  woven  tlax  banding  well  saturated 
with  tar  are  laid  on  spirally  one  over  the  other.  Over  thii'  iiro 
put  two  coatings  of  Bishop's  patent  compound.  This  caMe 
weighs  1,513  pounds  to  the  mile. 

/  is  a  three-conductor  cable,  each  strand  being  composed  of 
nineteen  copper  wires  twisted  and  insulated  by  gutta  jiercha  | 
inch  in  thickness,  coveivd  by  woven  banding  and  hemp  tarred  ; 
the  whole  is  surrounded  by  16  No.  3  galvanized  iron  wires  laid 
on  spirally.     This  cable  weighs  15,100  pounds  to  the  mile. 

/,  a  single-conductor  cable,  composed  of  nineteen  copper 
wires  similarly  insulated  and  covered,  and  protected  by  14  No. 
7  galvanized  iron  wires  laid  on  spirally.  Its  weight  per  mile  is 
5,850  pounds. 

When  rubber  is  employed  for  coating  cable.i,  an  apparatus 
like  that  shown  in  Fig.  6246  is  uped.  The  lubber  in  very  thin 
strips  is  wound  upon  a  reel  a,  rotatable  on  a  spiudle.      The 
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j4  is  a  section  of  the  shore  ends  of  the  cable  between  Brest 
and  St.  Pierre.  j 

B,  the  intermediate  portion  connecting  the  shore  ends  to  the 
main  portion.  j 

Cy  the  main  cable  of  the  Bre.'t  and  St.  Pierre  section.  i 

D,  the  main  cable  of  the  St.  Pierre  and  United  States  section. 

E,  the  intermediate  portion  of  the  St.   Pierre   and   United  I 
States  section.  I 

F,  the  shore  end  of  the  said  western  section.  I 
The  Brest  and  St.  Pierre  section  weighs  400  pounds  per  nau- 
tical mile                                                                                           j 

The  western  section  107  pounds  per  nautical  mile.  j 

In  each  case  the  copper  conductor  in  the  center  consists  of 

seven  wires,  six  laid  around  one.  i 

In  each  of  them,  —  | 

b  is  an  insulation  of  alternate  layers  of  gutta-percha   and  ■ 

Chatterton's  compound,  covered  by  a  coating  of  tanned  jute 

yarn  of  varylns^  thicknesses  in  the  different  figures. 
d,  galvanized  homogeneous  iron  wires  bound  with  manilla 

hemp  steeped  in  tar.  | 
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wire  is  drawn  through  a  slotted  tube  c,  the  rotation  of  which 
winds  the  strip  upon  the  wire. 

A  second  coating  i.«  put  on  by  the  apparatus  B  C  Here  the 
wire  having  received  the  first  coat  i-^  drawn  by  the  rollers  // 1/  be- 
tween two  thin  strips  of  rubber  e  e,  the  edges  of  which  are  com- 
pressed together,  forming  atiange  on  each  side, as  shown  at  ff. 
This  is  removed  by  passing  it  through  two  grooved  nillers  g  g, 
the  lower  one  of  which  acts  against  the  two  cutting  edges  of  a 
disk  h.     A  third  coat  is  laid  on  by  a  similar  mnchine 

A.  F.  Jaloureau  of  Paris  has  patented  in  the  Unitid  States  a 
method  of  forming  telegraphic  cables  by  the  application  of  suc- 
cessive layers  of  bitumen,  separated  and  msiinhaned  by  spiral 
bands  of  bitumenized  paper,  and  consolidated  by  coils  of  bitu- 
menized  twme  or  yarn,  the  whole  protected,  when  necessary,  by 
an  outer  covering  of  metallic  wire 

In  the  machine  for  effecting  this  (Fig.  6247),  the  central  wire 
core  from  the  drum  A  is  drawn  longitudinally  through  the 
axis  of  a  wheel  carrying  two  bobbins  G,  by  which  the  interior 
layer  of  wrapping-twine  is  applied,  then  over  a  boiler  containing 
heated  bitumen,  which  is  applied  to  the  twine  by  a  roller  on  the 
longitudinal  shaft  of  the  machine  ;  then  alternately  through 
the  axes  of  wheels  carrying  bobbins  D  D',  etc.,  by  which  strips 
of  paper  are  spirally  wound  on  and  over  troughs  of  molten 
bitumen,  which  is  applied  by  a  roller  as  before. 

A  final  covering  of  spirally  laid  twine  is  applied  by  bobbins 
on  the  wheel  C,  which  is  coated  with  bitumen  as  the  cable 
passes  over  another  cistern.  It  is  then  drawn  through  a  sand- 
tank  F,  and  finally  between  pressure  and  tension  rollers  G  .Y  O, 
which  extend  and  compact  it.  If  desired,  an  outer  layer  of 
protecting  wires  la  laid  on  by  an  additional  wheel  with  bobbins 
similar  to  that  employed  in  laying  on  the  twine 

For  raising  a  cable,  grapnels  with  four  prongs  attached  to  a 
stout  chain  twenty  or  thirty  fathoms  long,  connected  to  a  long 
rope,  are  used  for  finding  it  and  bringing  it  to  the  surface  in 
the  first  instance  ;  the  end  is  then  passed  through  a  sheave, 
and  conducted  to  a  drum,  rotated  by  the  engine  around  which 
it  is  wound.  In  shallow  waters,  underrunning  the  cable  is 
sometimes  resorted  to. 

The  drag-rope,  in  comparatively  shallow  water,  is  three  or 
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four  times  the  depth.     For  the  Atlantic  cable,  the  length  of 

rope  exceeded  the  depth  by  one  fifth  only. 

f>  The  ship  is  run  scTeral 

miles  to  windward  of  the 
supposed  position  of  the 
cable,  and  the  drag  being 
thrown  out,  she  is  allowed 
to  drift  broadside  to,  until 
by  the  increased  strain 
showo  by  the  dynamometer 
it  is  inferred  that  the  cable 
has  been  hooked.  The  cable 
of  ISjo  was  recovered  in 
1,900  fathoms  of  water;  at 
this  depth  the  strain  on  the 
dynamometer,  due  to  the 
weiiiht  of  the  drag-rope, 
2,^  fathoms  in  length, 
was  Ti^  tons,  increasing  at 
times  to  8^  or  9  tons,  ac- 
cording to  the  motion  of  the 
vessel ;  when  the  steady 
strain  on  the  dynamometer 
exceeded  this  amount,  it 
was  a«sumed  that  the  cable 
had  been  hooked  ;  hauling 


through  the  cable,  taking  the  galTanometer  in  its  way,  and  de- 
flecting the  needle,  which  carries  a  mirror,  serving  to  indicate 
the  Ittters.    See  Reflectlng-galvasometer. 

The  transmission  of  electricity  through  a  sub- 
marine cable  is  found  to  be  a  gradual  miher  than 
an  instantaneous  process.  When  a  signal  is  made 
at  one  end  of  either  of  the  Atlantic  cables,  no 

Fig.  6243. 


'i^ 


Diagram  to  Represent  the  Working  of  the  Submarine  Telegraph. 


effect  is  experienced  at  the  other  for  about  .2  of  a  second  ;  after 
4  of  a  second,  the  current  received  attains  about  7  per  cent  of 
its  maximum  intensity;  in  one  second,  about  half;  and  not 
until  the  expiration  of  three  seconds  does  it  attain  its  fuil 
strength.  To  euabJe  the  operator  at  the  receiving-station  to 
translatethe  vibrations  thus  produced  into  the  letters  of  the 
alphabet  is  the  office  of  Sir  William  Thomson's  Reflectisg- 

GALT.OJOMETER  (whlch  See). 

Tere-graph-car'riage.  A  vehicle  provided 
with  the  apparatus  necessary  for  opening  temporary 
comnmnication  with  a  permanent  line.  Pig.  6249 
illustrates  a  form  of  carriage  used  by  the  postal  de- 
partment in  England.  This  carries  one  of  each  of 
the  different  kinds  of  instruments  employed, — six 
iu  number,  —  nearly  150  battery-cells,  a  proper 
c^uantity  of  telegraph-cable,  and  has  accommodarions 
for  eight  operators.  It  is  used  in  military  operations, 
at  agricultural  shows,  races,  etc.,  where  no  line  of 
telegraph  is  immediately  at  hand. 

The  army-telegraph  service  is  an  important  feature 
in  most  of  the  large  European  armies.  A  ficld-ieh- 
graph.    See  page  839  ;  and  notice  under  Telegkaph. 

For  account  of  a  field-telegi-ajih,  see  '*  Popular 
Science  Review,"  Vol.  XIII.,  London,  18/4,  pages 
141-149. 

Tere-graph-clock.  An  arrangement  by  which 
time  is  signaled  to  a  number  of  dill'erent  apartments 
in  a  building  or  to  several  buildings. 

This  may  be  perfonned  by  electro-magnetic  de- 
vices, or  by  simjtly  mechanical  means.  For  the  for- 
mer, see  Electro-magnetic  Clock,  pages  785,  786. 

Fig.  6250  is  an  example  of  the  latter.  A  traveling  pointer  in 
each  room  moves  over  an  index-path,  which  is  the  substitute  for 
a  clock-dial,  being  drawn  by  a  wire  connected  to  a  weight, 
whose  descent  is  controlled  by  a  clock.  Another  system  of 
wires  connects  the  striking  movement  of  the  clock  with  the 
bell-hammer  in  each  room,  to  strike  the  hours  as  they  recur, 
in  concert  with  the  striking  of  the  principal  clocb- 

Tel'e-graph-di'al.  A  circle  on  which  are  arranged 
the  letters  of  the  alphabet,  figures  ^tc,  the  hand  or 
pointer  being  operated  by  electio-magnetic  action. 


in  occupied  five  or  six  hours.   Wlien  at  the  surface,  the  tension 
on  the  cable  was  nearly  up  to  its  breaking  weisbt.     It  was  \ 
grappletl  ten  times,  and  several  times  raised  a  considerable  dis- 
tance, escaping  from  the  grapnel,  having  been  twice  brought  to 
the  surface  before  the  splicing  was  effectually  accomplished. 

Fig.  624S  illustrates  the  manner  in  which  messages  are  trans- 
mitted through  the  Atlantic  telegraph      a  is  the  sending-bat' 
tery  ;  6 6', earth-plates;  in  this  case,  wires  lead- 
ing into  the  ocean.     The  current  passes  from 
the  battery   to  the   transmitting  lever  c,  and 
thence  through    the    cable  d    to  the  point  e 
at  the  receiving-station:    here   it   divides,  the 
greater  portion  passing  through  the  galvanom- 
eter to   the  condenser  s,  an  arrangement   of 
mica  plates  and  tin-foil  acting  as  a  Leyden  jar. 
The  remainder  is  conducted  through  the  resist- 
ance-coil h  to  the  earth-plate  b'.   This  continues 
nntil  the  condenser  is  charged  and  the  gal- 
vanometer-needle is  no  longer  deflected.    By 
depressing  the  lever  e,  it«  end  is  brought  id 
contact  with  the  earth-wire  :  a  portion  of  the 
electricity  stored  up  in  g  is  transmitted  back 


Fig.  6249. 


Tdegraph-  Carriage. 
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Fig.  6250. 


SeeDiAL,  Fig.  1628; 

IXDICATUIt-TKLK- 
GR.^PH,  pages  1181, 
1182. 
Tel'e-graph'ic 
Key-board.  Tlie  bank  of  keys  of  a  printiiig-tele- 
grapli  m;icliiiii'.     See  Fif;.  3960,  page  1802. 

Tel'e-graph'ic  Sig'nal.  An  alarm  or  visual  in- 
dii'ator,  usually  set  iu  motion  by  electro-magnetic 
means.     See  Tki.f.guapiiic  Al.\p.m  ;  SouNOEEt. 

Tel'e-graph-in'di-cat'or.  A  pointer-telegraph. 
See  iNDIcAi'dit.   Fi^,'.  2669,  page  1181. 

Tel'e-graph-in'stru-ment.  A  moving  mechani- 
cal device  used  in  the  electric  circuit.  A  perforator, 
transiniller,  receiver,  relay,  regUter,  or  what  not. 
See  list  under  Tf'.I.EGRAPH. 

Tel'e-graph-key.  (Tdeqraph.)  The  vibrating 
piece  in  a  transmitting-instrunient,  which  is  touched 
by  the  finger  to  estaldish  an  electric  circuit.  See 
Morse  ALPiiABiyr,  b.  Fig.  3225,  page  1476. 

Fig.  6251  showi*  a  key  in  connection  with  Farmer's  magnetic 
telegraph  for  semling  messages  simnltaneously  in  oppn.-iite  direc- 
tions upon  a  single  line  of  telegraph.     Upon  the  receiving-mag- 

Fig.  6251. 


less  slip  of  paper  is  wound 
J  on  a  recording-telegraph. 
A  common  feature  in  tel- 
egraphs. See  i.  Fig.  3225, 
page  1476. 

Tel'e-graph-reg'is- 
ter.  {Teleyraphy.)  A  re- 
cording-device at  the  re- 
ceiving end  of  a  circuit. 
See  Jlor.sE  Appaiiatl's, 
Fig.  3225,  page  1476  ; 
Figs.  4247,  4248,  page 
1913. 

TeFe-graph  Tar'iff- 
in'di-cat'or.  A  means 
of  ascertaining  distance, 
approximately,  by  a  grad- 
uated tape-line  or  rule 
sweeping  from  the  central 
position,  repre.senting  tlie 
office  whence  the  calcu- 
lation is  to  be  made. 

Tel'e-graph-wire.  {Telegraphy.)  The  road  by 
which  the  electric  current  passes 
from  one  station  to  another,  the  ^'g-  6^52. 
metallic  communication  between 
stations,  also  connecting  instru- 
ments, battery,  and  ground.  Wire 
and  instruments  form  the  eircuil. 

Wires  are  attached  by  binding-  ' 
screv:s  or  terminals  to  instruments. 

A  loop  is  a  wire  going  out  of  an  office 
and  returning  to  the  same  and  forming 
part  of  a  main  circuit. 

Cro.s5-wires  is  a  metallic  connection  be- 
tween two  wires,  owing  to  sagging  or  a 
blow.  Weather-cross  is  a  leakage  of  cur- 
rent from  one  wire  to  another,  owing  to 
defective  insulation  in  damp  weather. 

A  return  wire  is  a  metallic  circuit  used 
instead  of  the  earth 

To  f/tsrounert  is  to  take  a  wire  off,  so  as 
to  break  the  circuit,  leaving  the  wire  insu- 
lated. 

To  loop  two  wires  is  to  disconnect  them 
from  their  ordinary  places  and  join  them 
together,  so  as  to  form  a  metallic  circuit. 
To  cross-connect  wires  is  to  inter- 
change them,  so  that  a  current  from 
one  wire  is  shifted  to  another  at  one 
~~^     station  and  then  back    again  at  a 
^\    farther  station,  to  work    around   a 
faulty  station. 

To  put  wires  straight  is  to  restore 
the  usual  arrangement. 

TogrountJn  wire.or  to;iH(  to  earth, 
is  to  make  a  connection  between  the 
line-wire  and  the  earth. 

'J'o  open  a  wire  is  to  disconnect  it, 
so  that  no  current  can  pass. 

To  shackle  a  wire  is  to  cut  it  and       Telegraph- Post. 
pl.ace  an  ii  sulator  between  the  ends. 
Uishop^s  process  for  insulating  and  protecting  telegraph- 
Fig.  02.5a 

I  0  w  a"^ 


Farmer's  Magnetic  Telegraph. 

net  is  a  single  set  of  coils,  and  the  key  makes  two  contacts  at 
tht  down  stroke,  closing  the  branch  circuit  through  the  receiv- 
ing-magnet, and  the  branch  through  the  rheo^^tat,  both  at 
once,  and  at'  the  same  time  disconnecting  the  receiving-ning- 
net  from  the  direct  ground,  and  connecting  with  the  ground 
through  the  l)attery.  The  rheostat  branch  circuit  is  broken  at 
the  key  at  its  upwa'rd  stroke.     See  also  Fig.  2744,  page  1225. 

Tel'e-graph-post.  One  for  keeping  the  wires 
elevated  above  the  ground  and  out  of  contact  with 
surrounding  objects,  excepting  the  insulators  on  the 
posts. 

Tel'e-graph-reel.     A  device  on  which  the  end- 


Telegraph  Tariff-Indicator. 


TELEICONOGRAPH. 


2513 


TELEMETER. 


wire  consists  in  wrapping  the  wire  with  a  layer  of  jute,  flax,  or 
similar  tiber.  and  applying  an  exterior  coating,  cooiposed  of 
asphaltuni,  2i  lbs.;  gutta-percha,  i  lb.;  crude  rosin,  \  lb.; 
spirit^  of  turpentine,  ft  gall  ;  boiled  linseed  oil,  1  gill :  uuiber, 
2  oz.  Successive  layers  of  the  fiber  and  compound  may  be 
applied. 

Moses  G.  Farmer's  telegraph-wire  is  formed  of  a  core  of  steel, 
which  is  first  carefully  tinned  and  ttjcu  covered  with  copper, 
after  which  the  compound  wire  is  tinned,  to  prevent  rusting. 
See  also  Telegr.^ph-cadle. 

Fig.  6254  is  a  machine  for  covering  telegraph-wire  with  met,nl. 
The  wire  to  be  covered  is  drawn  along  by  the  rotation  of  the 
cylinder  Cto  which  it  is  att;iched,  passing  tlirough  the  hollow 
axle  of  the  overhung  wheel  A',  to  vvhich  motion  is  imparted  by 
belt  and  pulley.     The  metallic  covering  ribbon  is  wound  upon 


Machine/or  Coveri/ig  Tele§raph-\Vire  u'itk  MetcU. 

the  spool  R,  and,  being  conducted  over  a  small  pulley,  passes 
downward  to  the  wire  to  which  it  is  spirally  applied  by  the  two 
grooved  rollers  N  X,  connected  to  the  wheel  A',  and  revolving 
therewith.  Previous  to  being  wound  upon  the  cylinder  C,  the 
compound  wire  is  compelled  to  pass  through  a  gai;e. 

Tel'e-i-con'o-graph.  A  combination  of  the 
telescopt'  and  canaTu-lm-iJa,  inventt-d  liy  M.  Revoil. 

The  principle  involved  is  that  of  allowing  the  image  trans- 
mitted by  the  object-glass  of  a  telescope  to  pass  through  a  prism 
connected  with  the  eye-piece  The  ntys  of  light  tiiat  would  iu 
the  ordinary  use  of  the  telescope  be  transmitted  direct  to  the 
eye  are  refracted  by  the  prism,  and  thrown  down  upon  a  table 
placed  below  the  eye-piece  The  distance  between  the  prism 
and  the  table  determines  the  size  of  the  image  projected  on  the 
latter,  and  it  is  easy  for  the  observer  to  trace  on  a  paper  placed 
on  this  sketching-table  the  actual  outlines  indicated  by  the  re- 
fracted light.  The  telescope  has  both  vertical  and  horizontal 
motion,  and  is  so  constructed  that  a  connected  drawing  can  be 
made  of  a  larger  area  than  can  be  included  in  the  object-glass 
at  one  view  :  in  fact,  an  entire  panorama  can  be  traced,  if  the 
relative  positions  of  the  axis  of  the  telescope  and  the  surface  of 
the  sketching- table  are  undisturbed. 

Te-lem'e-ter.  An  instrument  for  determining 
the  distance  of  an  object  whose  linear  dimensions 
are  known,  from  its  a|)parent  length  or  higlit,  when 
viewed  between  two  parallel  wires  of  a  telescope. 

A  graduated  rod  has  long  been  nsed  for  this  purpose  in  sur- 
veying ;  the  number  of  (]ivi>ions  incluiled  between  the  two 
wires  showing  at  once  the  distance  iu  yards,  feet,  or  other  units 
between  the  rod  and  the  telescope.'*. 

Ii^  instruments  of  this  kind  used  in  military  operations  for 
ascertaining  the  distance  of  troops,  the  two  wires  are  made  to 
approach  or  recede  from  each  other;  standard  distances,  the 
hights  of  infintry  and  cavalry,  are  assumed  as  bases  to  which 
an  indicating  scale  upon  the  telescope  is  graduated. 

Fig.  6255. 
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Bardou''s  Telemeter. 


Bardou's  (Fig.  6255)  consists  of  a  telescope  whose  eye-tabe  a 

is  surrounded  by  a  broad  flange  h  marked  with  a  scale  c  for 

showing  the  distance  in  yards  ot  infantry.     An  exterior  ringy 

is  graduated  fur  showing  the  distance  in  yards  of  cavalry.     By 

means  of  interior  teeth  t>'  on  the  flange  h  engaging  pinions  c  c 

:  on  the  screw-pins  (/  d\  two  wires  are  caused   to  approach  or  re- 

i  cede  from  each  other  ;  when  the>e  exactly  coincide  with  the 

extremities  of  tlie  object,  the  number  beneath  the  index  o,  upon 

the  scales  6,  indicates  the  distance  if  infantry  be  observed,  or 

upon /"if  the  object  be  cavalry,    g  g'  are  the  tield-lenses,  and  k 

I  is  theobject-gia.HS. 

1  Rochon's  double-image  telescope  has  within  its  tube  a  prism 
1  of  Iceland  spar  a  mineral  possessing  the  power  of  double  re- 
I  fraction),  which  diviiles  the  pencil  of  rays  into  two  pencils  di- 
verging from  each  other  at  a  determinate  angle.  This  prism  is, 
by  hieans  of  a  rack  and  pinion,  movable  from  end  to  end  of  the 
tube.  It  is  moved  back  or  forth  nntil  the  edges  of  the  two 
images  formed  by  the  prism  are  in  exact  contact,  when  an  in- 
dex on  the  slide  indicates  the  distance  according 
to  a  scale  engraved  on  the  outer  surface  of  the 
tube. 

The  binocular  marine-glass  of  M.  Lorieux,  of 
Paris,  is  designed  to  determine  distances  by  the 
angle  subtended   by  an  object  of  known  dimen- 
sions.     It  comprises  two  telescojies,  the  axes  of 
which    may    be    thrown    out    of   parallelism    by   an   angular 
!  movement  around  an  axis  joining  the  two  eye-pieces.      This 
1  forms  a  double  image  of  the  object,  which  appears  single  when 
the  two  tubes  are  piirallel.     One  of  these  images  will  appear 
directly  over  the  other;  and  when  their  edges  are  in  contact,  the 
angular  distance  between  the  two  tubes  is  equal  to  that  sub- 
tended by  the  object  at  the  eye  of  the  observer,  whence  the 
distance  is  readily  inferred. 

Another  form  of  telemetric  marine-glass  by  the  same  optician 
I  has  a  vertical  plate  on  each  siJe  of  the  axis  of  the  object-glass 
of  the  telescope      These  are  made  to  approach  to  or  recede  from 
each  other  by  means  of  a  right-handed  screw  on  one  side,  and 
a  left-handed  screw  on  the  other,  the  distance  of  the  object  be- 
ing inferred  from   the  distance  apart  of  the  two  plates  when 
their  ejges  exactly  coincide  with  the  extremities  of  the  object. 
In  later  constructions  of  this  instrument,  the  edges  of  the  platte 
I  are  placed  horizontally,  as  being  generally  more  convenient. 
I       The  prism- telemeter  consists  of  two  prisms  connected  by  a 
j  measuring-chain  or  tape-line,  serving  as  a  base  for  the  triangle 
1  which  determines  the  distance.     The  two  observers  face  each 
other.     The  difference  in  the  apparent  direction  of  the  object^ 
as  viewed  by  reflection  in  the  prisms,  indicates  by  a  scale  at- 
tached thereto  the  distance  of  the  object. 
The  telemetricai  telescope  of  Captain  Gautier,  of  the  French 
\  artillery,  indicates  the  distance  of  an  object  by  the  angles  formed 
'  by  it  at  two  different   stations   successively.     The    object   is 
viewed  by  reflection  from  a  prism  which  causes  a  known  devia- 
tion, 3°,  in  its  apparent  direction,  and  from  two  opposite  mir- 
rors, all  in  the  tube  of  the  instrument. 
An  electric  telemeter  fur  ascertaining  the  distances  of  objects 
I  in  motion   has  been   invented  by  Captain   Kocziczka,  of  the 
Austrian  engineer  corps. 

Two  points  of  observation  at  a  known  distance  apart  are  con- 
nected  by  a  telegraph-wire.     At  each  station  is  a  telescope, 
I  parallel  to  the  axis  of  which,  and  turning  with  it,  is  a  long  thin 
needle.     A  second  needle  turns  on  a  point  representing  the 
other  station,  and  is  connected  with  the  wire  therefrom.    When 
I  an  object  is  observed  simultaneously  at  each  station,  the  angle 
I  formed  by  the  two  needles  —  one  following  the  motion  of  its 
I  own  telescope,  and  the  other  that  of  the  telescope  at  the  other 
I  station,  with   which   it    is   electrically   connected  —  fixes    the 
position  of  the  object  on  a  plat  of  the  country  placed  on  the 
table  on  which  the  instrument  is  mounted. 

An  instrument  analogous  to  this  was  devised  by  the  Archduke 
Leopold,  to  determine  the  proper  time  to  explode  a  torpedo 
when  an  enemy's  vessel  passes  over  it.  If  a  scries  of  torpedoes 
be  arranged  in  a  straight  line,  one  station  is  placed  on  the  pro- 
longation of  this  line,  while  tbe  other  commands  a  cross  view 
of  it.  When  a  vessel  passes  over  this  line,  the  observer  at  the 
I  first  station  touches  a  key,  which  closesa  circuit  passing  through 
both  stations.  The  second 
observer,  having  his  tele- 
scope, which  is  provided 
with  a  metallic  arm  that 
touches  succe.'yiively  a  .series 
of  terminals  communicat- 
ing with  the  conductors, 
will,  at  the  same  moment, 
by  the  movement  of  the 
telescope,  bring  this  arm  in 
contact  with  the  insulated 
wire  belonging  to  a  torpedo, 
if  the  vessel  passes  directly 
over  it.  exploding  the  charge. 

Balbreck's  telemetric  double-telescopeconsists  of  a  square 
tube  or  box,  pivoted  on  a  ball  and  socket  joined  at  the 
top  of  a  tripod,  and  containing  two  mirrors  turning  on 
vertical  pivots.  Thc^^e  mirrors  are  partly  silvered  and 
partly  transparent,  and  are  provided  with  tangent  screws, 
each  carrying  a  divided  circle  with  an  index,  by  which  the 
amount  of  movement  may  be  read.     Two  telescopes  enter 
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the  tube  at  right  angles  from  opposite  directions  ;  one  at  each 
end  just  beyotid  the  uiirrors.  A  rectangular  glass  prism  is  placed 
at  t.ie  focus  in  the  angle  to  change  the  direction  of  the  rays. 
The  distance  between  the  centers  of  the  mirrors  is  one  metre. 
Openings  are  made  in  the  side-'  of  tlie  box  opposite  t.iu  mirrors 
to  a  luiit  light  from  the  obji^et  to  be  observed. 

In  observing,  the  box  is  turned  until  the  object  seen  by  re- 
flection i*  brought  into  coincidence  with  the  central  line  ot  the 
telescope  at  the  other  end.  Through  the  transparent  part  of 
this  mirror  the  object  wid  be  seen  by  reHectiou,  but  not  on  the 
central  line.  It  i-i  brougiit  into  coincidence  with  this  by  means 
of  the  tan.;cDt  screw.  Tne  box  is  now  revolved  18U-,  and  the 
object  vie.ved  through  the  other  telescope,  and  adjustments 
made  similar  to  those  tirst  described,  the  box  being  turned  as 
before,  bnnginij;  the  second  image  again  to  coincide  with  the 
first.  The  divided  circie  of  the  first  mirror  will  then  show  very 
nearly  the  true  parallHX  ;  a  correction  is,  however,  necessary  if 
very  accurate  results  are  desired 

The  telemeter  of  Captain  Oautier.of  the  French  army  {Fig. 
625'>),  consists  of  a  tube  «,  having  an  opening  b  at  oni-  side,  and 
containing  two  mirrors  set  normally  at  an  angle  of  45°,  one  of 


Gautier's  Telemeter. 


which  (c)  is  fixed,  and  the  other  (d)  admits  of  slight  movement 
by  means  of  a  thumb-screw  e.  A  ring  /turning  on  the  axis  of 
the  instrument  carries  a  prism,  through  which  an  object  may 
be  viewed  by  direct  vision. 

In  measuring  distances,  the  observer  selects  a  distant  and 
well-defined  object  nearly  at  right  angles  to  that  whose  distance 
is  to  be  determined,  and  having  brought  the  zero  or  "  infinity  " 
lino  on  the  ring  opposite  an  arrow-mark  on  the  tube,  he  views 
the  first  object  or  "  natural  signal  "  by  direct  vision  through 
the  eye-tube  g-,  looking  over  both  the  mirrors  and  tlirough  the 
prism.  By  turning  the  screw  e,  the  image  of  the  object  whose 
distance  is  souglit,  and  the  rays  from  which,  passing  through 
the  opening  6,  are  rcdected  from  c  to  (/,  and  thence  to  tlie  eye, 
is  brought  into  coincilence  with  the  natural  signal.  lie  then 
steps  back  a  certain  distance,  say  20  yards,  on  the  prolongation 
of  the  line  pa.^sing  through  this  tirst  station  and  the  luitural 
signal.  This  distance,  which  serves  as  a  base  line,  should  not 
be  less  than  ^  joo  of  that  of  the  station  from  the  object  whose 
distance  is  sought.  The  reflected  image  wid  no  longer  coincide 
with  the  "natural  signal''  seen  by  direct  vision  through  the 
prism.  By  turning  the  ring  f  the  prism  is  revolved  until  its 
refractiou  ugain  causes  the  two  images  to  coincide.  The  ring 
is  provided  with  a  graduated  scale  containing  a  series  of  factors 
by  which  the  length  of  the  base  must  be  multiplied  in  order  to 
obtain  the  distance  of  the  object.  That  factor  which  stands 
opposite  the  arrow  on  the  tube  is  the  proper  multiplier. 

These  factors  are  derived  by  a  simple  calculation,  from  the 
trigonometrical  properties  of  a  triangle  supposed  to  be  right- 
angled  at  the  second  station.  Should  the  first  and  second  sta- 
tions, however,  not  be  precisely  in  line  with  the  natural  signal, 
a  cori'ectiou  may  be  applied,  depending  on  tiie  amount  of  this 
angular  variation;  but  this  correction  is  so  small,  within  the 
Iimit.5  of  angular  measui'ement,  as  to  be  neglected  in  ordinary 
practice. 

The  ring  may,  on  the  same  principle,  by  assuming  one  or 
more  invariable  base-lines,  be  so  graduated  as  to  give  the  dis- 
tance directly  in  yard.s  or  metres.  See  also  Wilson's  United 
States  patent",  September  29,  1868,  No.  82,669. 

Tel'e-phone.  An  instninient  for  conveying  sig- 
iiaLs  liy  souiul.  It  may  consist  of  a  steam-wliislle,  a 
fog-truinpL't,  or  other  audible  alarm.  The  term,  un- 
til lately^  ha.s  been  particularly  applied  to  a  signal 
adapted  for  nautical  or  railroad  use,  in  which  a  body 
of  compressed  air  is  releaseil  from  a  narrow  orifice 
and  divided  upon  a  .shar]>  edge,  in  the  manner  of  a 
steam-whi.stle. 

Tlie  term  is  now  acipiiring  a  different  signification. 

The  subject  of  the  number  of  vibrations  per  second,  as  con- 
stituting a  given  note,  has  been  considered  under  Musrc, 
Pitch,  Pipe,  etc, :  and  the  mode  of  counting  the  vibrations 
under  Sirsn.  The  vibrnscope  is  another  instrument  invented 
by  Duhamel  for  the  same  purpose.  See  also  Metronome  ; 
Tonometer. 

Articulate  sounds  are  accompanied  by  the  expul- 
sion of  air  from  the  mouth,  which  impulses  vary  in 


quantity,  pressure,  and  in  the  degi"ee  of  suddenness 
with  which  thi*y  connnence  and  terminate. 

An  instrument  which  will  record  these  impulses 
ha.s  been  termed  by  its  inventor,  Leon  Scott,  a 
phonaultxjraphf  or  j^h-onograph,  and  by  Jlr.  liarlow 
a  togograph;  the  pressure  of  the  air  in  speaking  is 
directed  against  a  membrane  which  vibrates  and  car- 
ries with  it  a  delicate  marker,  which  traces  a  line  on 
a  traveling  ribbon.  The  excursions  of  the  tracer  are 
great  or  small  from  the  base  line,  which  represents 
the  (piiet  membrane,  according  to  the  force  of  the 
impulse  ;  and  are  prolonged  according  to  the  dura- 
tion of  the  pressure,  diiferent  articulate  sounds  vary- 
ing greatly  in  their  length  as  well  as  in  intensity  ; 
farther,  another  great  ditference  in  them  consists  in 
the  relative  abruptness  of  the  rising  and  falling  in- 
tlections,  which  make  curves  of  various  shapes,  of 
even  or  irregular  shape.  The  smoothness  orrugged- 
ness  of  a  sound  has  thus  its  own  graphic  char- 
acter, independent  both  of  its  actual  intensity  and 
its  length. 

Barlow's  lns;o^raph,  described  in  the  London  "  Popular 
Science  Review,"  Vol  XIII.  page  278,  eC  seq.,  consists  of  a 
small  speaking-trumpet,  having  an  ordinary  mouth-piece  con- 
nected to  a  tube,  the  other  end  of  which  is  widened  out  and 
covered  with  a  thin  membrane  of  gold-beater's  .>-kin  or  gutta- 
percha. A  spring  presses  slightly  against  the  nieuibraue,  and 
has  a  light  arm  of  aluminium,  which  carries  the  marker,  con- 
sistiug  of  a  small  sable  brush  inserted  in  a  glass  tube  cont;uning 
a  colored  liquid.  An  endless  strip  of  paper  is  caup*  d  to  traverse 
beneath  the  pencil,  and  is  marked  with  an  irregular  curved  line, 
the    elevations  and   depres- 

Fig.  6257. 


Grrman  r  jiro/nn*jed 
Trombone 


sions  of  wiiich  correspond 
to  the  force,  duration,  and 
other  characteristics  of  the 
vocal  impulse.  The  lines 
thus  traced  exhibit  remark- 
able uniformity  when  the 
same  phrases  are  successive- 
ly pronounced. 

Fig.  6257  shows  curves  ob- 
tained by  Mr.  Charles  A. 
Morey  by  the  interposition 
of  a  light  lever  between  the 
membrane  and  the  smoked 
glass,  which  is  drawn  along 
beneath  the  style,  whose  excursions  are  much  magnified  by  the 
lever.  The  curves  show  respectively  the  tongue  trill  or  Ger- 
man r  prolonged,  the  mark 

produced  by  the  .<;ound  of  a  »  Fig.  6258. 

trombone,  and  by  the  sound  ' 
of  00  in  mood.    See  "Ameri- 
can Journal  of  Science  and 
Arts,"  August,  1874,   pages 
130.  131. 

Fig.  6258  shows  a  tmcing 
from  the  utterance  of  the 
word  "  incomprehensibili- 
ty," with  dilTerent  degrees 
of  effort.  It  will  be  noticed 
that  while  a  certain  varia- 
tion occurs  due  to  the  ener- 
gy, each  sound  preserves  a 
specific  character. 

Fig.  6259  shows  in  the  up 
per  portion  the  effect  of 
words  of  quantity  which  re()uire  a  large  volume  of  air,  and  oro 
maintained  a  relatively  louger  time  than  the  more  explosive  .or 
intense  Icind. 

The  lower  diagram  is  what  the  tracer  wrote  when  the  familiar 
stanza  from  "  Hohenlinden  "  was  repeated. 

A  much  more  delieate  instiunient  for  obtaining 
sonorous  vibrations  has  been  made  bv  Trofessor  A. 
Graham  Bell  and  Clarence  J.  Blake,  M.  P.,  of  Pios- 
ton,  Ma.ss.  (June,  1S74),  by  using  the  i/innbrana 
tifmpani  of  the  human  eai-  as  a  phonautograph.  Dr. 
Blake's  mode  of  exposing  the  middle  ear  without 
injuring  the  o.s.sicnlfc  or  the  delicate  tymjtanic  mem- 
brane is  described  at  length  in  the  "  15o.ston  Medi- 
cal and  Surgical  Journal,"  February  4,  1875,  pages 
121-123. 

The  stapes  was  removed,  and  a  short  style  of  hay  substituttjd 
of  about  the  same  weight,  so  as  to  increase  the  amplitude  of  the 
vibrations  and  afford  means  of  ob^1ining  tracings  upon  smoked 
glass,  as  in  the  phonautograph  experiments.  The  membrane  ia 
kept  moist  by  a  mixture  of  glycerine  and  water,  and  the  speci- 
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And  /urio'ds  ettry  charffer  nfighd, 

3b  join    the   dreadful    retxlry. 
Logograp/tic  Cnrt-fx. 

men  attached  to  a  perpendicular  bar  sliding  in  an  upright  post, 
and  moved  by  a  ratchet-wheel.  To  the  upright  is  attached, 
horizontally,  a  metallic  stage  ?ix  inches  in  length,  upon  which 
slides  a  carriage  with  a  gla^s  plate,  and  having  a  regular  move- 
ment given  to  it  by  wheel  and  cord.  A  bell-shaped  mouth- 
piece is  inserted  in  the  external  auditory  meatus  and  luted  in 
position. 

The  vibrations  of  the  membrane  due  to  a  musical  tone  sound- 
ed in  the  belt  may  be  observed  by  means  of  a  ray  of  light 
thrown  upon  small  specula  of  foil  attached  to  the  malieuSj  in- 
cus.or  to  ditterent  portions  of  the  mfmi/'ana  tympani,  or  may  be 
recorded  on   smoked 

glass  by  a  style  fas-  Rg.  6260. 

tened  to  the  descend- 
ing proces.s  of  the 
tnnllfus  or'  incus  by 
means  of  glue,  in  a 
line  with  the  long  axis 
of  the  prnce.-s'',  and 
extending  downward, 
so  as  to  reach  the 
plateof  smoked  glas«, 
which  is  moved  at  a 
right  angle  to  the  ex- 
cursion of  the  style; 
the  latter  then  traces 


a  wave  -  Hoe  corre- 
sponding to  thcch-ir- 
acterand  pitch  of  the 
musical  tone  sounded 
into  the  ear. 

As  the  gla.«s  plates 
present  plane  sur- 
faces, and  a-«  the  point 
of  the  vibniting  style 
sweeps  through  the 
segment  of  a  circle, 
the   curves   obtained 


The  Membrane  oftke  Tympanum  used  as  a  Phonnulosii-ftp'i 


iare  apt  to  be  discontinuous,  especially  when  the  amplitude  is 
great.  To  obviate  this  difficulty,  a  sheet  of  glass  is  employed 
having  a  curvci  surface,  the  concavity  being  presented  to  the 
'  style.  The  sheet  of  glass  is  a  section  of  a  cylinder  whose  semi- 
'  diameter  is  equivalent  to  the  length  of  the  style.  In  this  way 
,  the  point  of  the  style  never  leaves  the  surface  of  the  gla.«s,  and 
I  the  curve  resulting  from  its  vibration  is  continuous.  The  car- 
bon film  is  preserved  by  pouring  collodion  upon  it ;  as  soon  as 
\  this  is  dry.  the  film  may  be  tloated  off  with  water  and  placed 
;  upon  a  plane  sheet  of  glass,  or  upon  paper,  and  varnished  in 
the  ordinary  way. 

See  the  following  works  :  "  Use  of  the  Membrana  Tympani  as 
a  Phonautograph  and  Logograph,  with  Plates,"  Archive  for 
Ophthalmology  and  Otology,  lS7(i.  "  Use  of  the  Membrana 
Tympani  as  a  Phonautograph  and  Logograph,"  Boston  Med. 
and  Surg.  Journal,  Feb.,  1S75.  "  Mechanical  Value  of  the  Dis- 
tribution of  Weight  in  the  Ossicula,"'  Trans.  Am.  Otological 
Society,  1874. 
'  Another  step  in  the  direction  of  the  conveyance  of  .«ound  con- 
sists in  connecting  a  uienibrane  in  a  uiouth-trumpet  by  means 
of  a  fine  cord  with  a  similar  membrane  in  a  trumpet  appHed  to 
the  ear  of  a  person  at  a  considerable  distance,  say  in  another 
room.  The  sounds  are  audible,  not  merely  as  to  pitch,  but  are 
recognizable  as  articulate  sounds.  The  writer  knew  an  ofiicer 
'  who  was  with  Nel.<-on  at  Copenhagen,  who  was  wounded  so  that 
his  hearing  was  destroyed.  He  was  in  the  habit  of  placing  a 
music-box  against  his  teeth,  or  holding  in  his  teeth  a  string 
whose  other  end  was  shut  tightly  between  the  lid  and  the  box. 
Ue  said  he  htarri  very  well. 

The  experiment  of  connecting  distant  sounding-boards,  so 
that  one  is  made  to  vibrate  in  unison  with  the  other,  is  familiar  ; 
'  indeed,  the  synchronous  vibration  may  be  obtained  even  by  the 
vibrations  of  the  atmosphere,  as  when  the  sounds  of  a  piano  are 
repeated  by  those  of  a  guitar  which  has  been  tuned  in  unison 
and  stood  up  in  the  corner  of  the  room.  This  is  even  more 
palpable  wheu  the  guitar  is  laid  upon  the  piano  top. 

"There  is  an  experiment,  first  made  by  \\'heatstone,  where 
the  music  of  a  piano  is  transferred  from  its  sound-board,  through 
a  thin  wooden  rod,  across  several  silent  rooms  -in  succession, 
and  poured  out  at  a  distance  from  the  instrument.  The  strings 
of  the  piano  vibrate,  not  singly,  but  ten  at  a  time.  Every 
string  subdivides,  yielding  not  one  note,  but  a  dozen.  All  these 
vibrations  and  subvibrations  are  crowded  together  into  a  bit  of 
deal  not  more  than  a  quarter  of  a  square  inch  in  cross  section. 
Yet  no  note  is  lost.  Each  Tibration  asserts  its  individual  rights ; 
and  all  are,  at  last,  shaken  forth  into  the  air  by  a  second  sound- 
board, against  which  the  distant  end  of  the  rod  presses.  Thought 
ends  in  amazement  wheu  it  seeks  to  realize  the  motions  of  that 
rod  as  the  music  flows  through  it."  — Prof.  Ttsdall.Iu  •'  Mar- 
tineau  and  Materialism." 

From  the  mechanical  transmission  of  sounds  by 
the  air,  string,  or  wooden  rod,  we  pass  by  a  decided 
step  to  devices  by  wiiicli  vibrations  are  made  to  pro- 
duce rapiil  contacts  and  breaks  of  an  electric  circuit, 
and  tlius  become  means  of  transmitting  tones  ;  and, 
conversely,  to  means  of  making  rapid  contacts,  so  as 
to  set  matter  vibrating,  and  causing  it  to  generate 
musical  tones. 

The  knowledge  that  the  pitch  of  tone  depended  upon  the 
rapidity  of  vibration  was  well  known  to  Pythagoras  :  the  gener- 
ation of  sound  by  motion  is  familiar  in  the  vibration  of  strings 

■  and  wires  in  the  iEolian  harp,  and  the  sound  of  the  wind  in  a 

i  tube.      The  tuning  fork  is  so  proportioned  that    it   produces 
sounds  of  but  one  pitch,  while  its  timbre  depends  on  the  qual- 

'  ity  of  its  material,  and  its  intensity  upon  the  amplitude  of  its 

;  Tibrationg, 

Besides  the  tone  generated  by  the  agitation  of  the  atmos- 
phere, it  was  observed  as  long  ago  as  Vi^,  by  the  Canon  Gottoin 
de  Coma,  that  an  iron  wire  of  at  least  10  yanls  in  length,  when 
stretched  in  the  open  air,  spontaneously  gives  forth  a  sound 
nnder  the  influence  of  certain  variations  in  the  state  of  the 
atmosphere,  the  effect  being  due  to  the  tninsmission  of  atmos- 
pheric electricity.     This  transmission  does  not  in  fact  occur  in 

,  a  continuous  manner  like  that  of  a  current,  but  rather  by  a 

i  series  of  discharges. 

Mr.  Beatson  ha-s  proved  that  the  discharge  of  a  Leyden  jar 
through  an  iron  wire  causes  this  wire  to  produce  a  sound  if  the 
discharge  is  firet  passed  through  a  moist  conductor,  such  as  a 

,  wet  string  or  animal  tissue. 

Professor  Page  in  America,  De  la  Kive  in  France,  Gassiot  in 
London,  and  Marriah  in  Birmingham,  discovered  that  rods  of 
iron  placed  in  the  interior  of  a  helix  through  which  a  current 
of  electricity  is  passed  give  out  decided  sounds  at  the  moment 
when  the  circuit  is  made  or  broken. 

Reis  applied  this  discoverj'  in  his  telephone.  By  causing  the 
circuit  to  be  made  and  broken  very  rapidly,  a  musical  note  was 
emitted  by  a  rod  placed  in  a  helix  traversed  by  the  current. 

De  la  Rive  found  that  exactly  similar  sounds  were  produced 
where  the  intermittent  current  was  passed  through  the  iron 
rod  it.self ;  and  Professor  Bell  has  produced  similar  effects  by 
passing  the  current  through  retort  carbon, plumbago,  German- 
silver  wire,  and  platinum  wire. 

In  fact,  the  intermittent  current  occasions  a  molecular  Tibra- 
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tion  in  the  conductor  throui;h  which  it  is  passed,  whatever  may 
be  the  inateri.-il  of  which  it  is  niude,  inid  this  vibration  may  be 
rendered  audible  by  foiling  up  the  conduetint;-wire  and  apply- 
ing it  to  the  car  ;  as,  for  instance,  an  empty  helix  of  copper 
wire,  through  which  a  discontinuous  current  is  pusscd. 

In  tlie  electro-magnetic  telej)bone  of  Kirpatli,  the  telephone 
sending-instrinuent  consists  of  an  open  funnel  in  which  the 
tone  is  sounded,  and  a  diaphragm  of  tliin  el:u<tic  membrane, 
which  is  set  in  vibration  by  tlie  tone,  and  which  by  its  vibra- 
tions continually  makes  and  breakj^  the  electiie  circuit.  The 
number  of  breaks  in  a  second  corresponds  with  the  number  of 
vibrations  belonging  to  the 
Fig.  6201-  tone    sounded    (see   Pipe, 

jiagelTOS);  and  since  tlie 
current  passes  at  the  otlier 
end  of  the  line  through  a 
helix  around  a  soft  iron 
bar, this  bur  is  magnetized 
and   demagnetized,    alter- 
nately, a^  many  times  in 
a    second    as    there    are 
vibrations  in   the 
tone    sounded    at 
tlie     sending -in- 
strument  At  each 
demagnetisation, 
a  longitudi  nal 
shrinkage   of  the 
bar  occurs,  and  a 
resulting    sound  ; 
this    is    rendered 
hiore   audible    by 
placing  thi*  bar  on 
a  delicate  sound- 
ing-board,   which 
partakes     of    tlie 
vibrations     sy  n  - 
clironously     with 
those  of   the   ori- 
ginal   membrane, 
and     n-producea 
the  same  sound. 

Fig.  ♦J2lU  shows 
one  of  Ueis's  tel-' 
ephones,  used  by  Legat  in  his  experiments  upon  Tetephonie.. 
The  discontinuous  current,  produced  by  the  osi-illating  lever 
which  vibrates  in  concert  with  the  membrane  on  the  end  of  the 
trumpet,  is  passed  tijrough  an  electro-magnet  (shown  beneath), 
60  as  to  occasion  vibration  iu  its  armature,  which  is  attached  to 
a  sounding-board. 

Fig.  6262  priucipuUy  differs  from  the  other  in  its  receiving- 
instrument.  The  intermittent  current  traverses  a  coil  surround- 

Fig.  6262. 
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Reis's  Telephone. 

ing  a  rod  of  iron,  occasioning  a  molecula-  vibration  in  the  iron. 
The  resulting  sound  is  rendered  more  inten.^e  by  placing  the 
rod  and  helix  upon  a  sounding  board 

Another  form  of  receiving-instrument  is  thus  described  by 
De  la  Rive:  — 

■'  The  most  brilliant  sound  is  that  which  is  obtained  by 
stretching  upon  a  sounding-board  well-annealed  wires,  '  o-i  or 
-'^n  of  an  inch  in  diameter  and  from  3  to  0  feet  in  length.  They 
are  placed  in  the  axis  of  one  or  several  bobbins,  the  wires  of 
which  are  traversed  by  electric  currents,  and  they  produce  an 
assemblage  of  sounds,  the  efTect  of  which  is  surprising,  and 
which  greatly  resembles  that  to  which  several  church-bells  give 
rise  when  vibrating  harmonically  in  the  distance  " 

De  la  Rive  mentions  one  or  two  rhrntnmes  or  circiiit-hren/cer^, 
forms  of  apparatus  employed  by  him  in  his  experiments  upon 
the  production  of  sound  telegraphically,  for  the  purpose  of 
making  and  breaking  the  circuit  very  rapidly. 

Fig.  6263  is  simply  a  toothed  wheel  so  arranged  as  to  make 
and  break  contact  with  a  spring  resting  against  the  edge.  By 
giving  tlie  wheel  a  movement  upon  its  axis,  we  cause  the  plate 
to  leap  from  one  tooth  to  another  ;  each  leap  produces  a  rup- 
ture in  the  circuit,  which  is  closed  again  immediately  after- 
ward. The  musical  tone  given  out  l)y  the  plate,  when  we  liave 
no  other  means  of  mcasuriu>^  it,  ^ivcs  us  exactly  the  number  of 


times  that  the  circuit  has  been  opened  and  closed,  that  is  to 
say,  interrupted,  in  a  second. 

Fig.  6264  is  another  Ibrm  of  rheotome  used  by  De  la  Rive, 
consisting  of  four  net-dies 
arranged  ujion  a  horizontal  Fig.  6264. 

rod,  so  as  to  dip  into  mer-  _    

eury  alternately  when  the 
axis  is  caused   to  revolve. 

62&3. 
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De  la  Rict-'s  Cirruil-Bnaker  or 
Wieototne. 


The  two  needles  are  inserted  perpendicularly  and  parallel  with 
each  otlier,  and  so  arranged  that  when  they  are  )mnier>ed 
simutaneously  in  two  capsules  filled  with  mercury,  and  insu- 
lated from  each  other,  the  circuit  is  closed  :  and  when  they  are 
not  innnersed,  it  is  ojien.  A  clockwork  movement,  or  simply  a 
wijich  moved  by  the  hand,  gives  a  rotatory  movement  to  the 
axis;  whence  it  follows  that  iu  a  given  time  —  a  second,  for 
example— the  circuit  may  be  closed  or  interrupted  a  great 
number  of  times. 

Attention  has  long  since  been  directed  to  the  utilization  for 
telegraphic  purposes  of  the  means  afforded  and  effects  elicited 
by  the  numerous  observers  and  experimenters  in  this  branch 
of  acoustics 

It  is  well  known  that  many  distinct  sounds  pafs  through  the 
air  simultaneously  without  interference,  and  that  the  ear  is 
capable  of  receiving  several  impressions  at  the  same  time,  or  is 
ciipable  of  directing  its  attention  to  one  set  alone,  as  when  one 
li.stens  to  an  alto  alone  of  a  quartette,  oblivious  at  the  time  of 
the  other  voices,  though  not  perhaps  of  the  words  of  a  friend 
Seated  by  one's  side. 

Gray's  electro-harmonic  telegraph  is  founded  upon  the  prin- 
ciple before  stated,  that  an  electro-mngnet  elongates  under  tho 
action  of  the  electric  current,  and  contracts  again  when  the  cur- 
Fig.  G265. 


Gray's  Electro- Harmonic  Telegraph. 

rent  ceases.  ConFcquently,  a  succession  of  impulses  or  inter- 
ruptions will  cause  the  magnet  to  vibrate,  and  if  these  vibra- 
tions be  of  sufficient  frequency  a  musical  tone  will  be  pro- 
duced, the  pitch  of  which  will  depend  upon  the  rapidity  of  the 
vibnitions. 

By  interrupting  an  electric  current  at  the  transmitting  end 
of  a  line  with  sufficient  frequency  to  proiluce  a  musical  tone  by 
an  instrument  vibrated  by  .^aid  interruptions,  and  transmitting 
the  impulses  thus  induced  to  an  elertro-niagnet  at  the  receiv- 
ing end  of  the  line,  the  latter  will  vibrate  synchronously  with 
the  transmitting-instrument,  and  thus  produce  a  musical  tone 
or  note  of  a  corresponding  pitch. 

The  instrument  shown  in  Fig.  6265  consists  of  the  traiismit- 
ting-apparatus  mounteil  on  a  ba.^e  board,  and  a  receiving-appa- 
ratus, shown  in  a  position  beneath  the  former.  The  induc- 
tion-coil 6'  has  the  usual  primary  and  .secondary  circuits,  An 
ordinary  automatic  electrotome  c  has  a'circuit-closing  spring  c' 
so  jidjusted  a.s  when  in  action  to  produce  a  given  musical  tone, 
A  common  telegraph-key  tl  is  placed  in  the  primary  circuit  a  a 
to  make  or  break  the  battery  conni'ction  The  key  being  de- 
prcsst'd,  and  the  electro'nmc  eonsequenflv  vibrated,  tho  inter- 
ruptions of  the  current  will  simultaneously  produce  iu  the 
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^.^^P^^'^""!!  '  '  °^  '^^  'ndu'^"™-'^0''  ?  serifs  of  induced  through  both  the  magnets.     Immediately,  the  power  in  f  rises 

Jio^of  the  Z^r'rome'T"!"'^'??  ""  °"°''""'  7''"  ""^  "'"^-  f™'  '""  '"  «"■  ""''"'«  "' '  "rops  from  four  w  one  and  SI 

tions  ot  the  eleetrotome  :  and  as  the  receiving'  electro-magnet  e  reed      is     attracted 

IS  connected  with  this  circuit,  it  will  be  caused  to  vibrate  by  toward    /   with   an 

successive  elongations  and  contnictions,  thus  producing  a  tone  effective     force     of 

of  corresponding  piUb,  the  sound  of  which  niav  be  intensified  four,    until    contlct 


'^^^rT^!l^^''"4  !s^r n^i- :r , i;;Se'lir^;^;;"-'ii^2'!?-.-f-"^^ ^-?^- -■'- 


by  the  U.SC  of  a  hollow  cylinder  s  of  metal,  placed  on  the  poles 

of  the  magnet. 

When  a  single  electrotome  c  is  thrown  into  action,  its  corre 

spending  tone  will  be  reproduced  on  the  sounder  by  the  mag      , ^^  ...  „  .„„  „„. 

net.     ^^•hen  electrotomes  c  c'  of  Jilferent  pitch  are  succcssivery     terniined  by  the  size 

operated  by  their  respective  keys,/ ^Z',  their  tones  will  be  corre-    and    length    of    the 

spondingly  reproduced  by  the  receiver ;  and  when  two  or  more  " 

electrotomes  are  simultaneously  sounded,  the  tone  of  each  will 

still  be  reproduced  without  confusion  on  the  sounder,  so  that 

by  these  means  melodies  or  tunes  may  be  transmitted. 

Another  system  is  founded  upon  the  alternate  making  and 

breaking  of  a  telegraphic  circuit  by  means  of  the  vibration  of 

tuning-forks  or  musical  reeds,  a.s  in  llelmholtz's  apparatus  for 

the  production  and  transmission  of  vocal  sounds.     If  a  given 

fork  be  made  to  interrupt  an  electric  circuit  by  its  vibrations, 

and  the  intermittent  current  thus  produced  be  passed  through 

a  series  of  electro-magnets,  each  in  connection  with  a  fork  'of 

different  pitch,  and  cousequeotiy  different  rate  of  vibration,  only 

that  fork  will  be  thrown  into  vibration  which  is  in  unison  with 

the  first  one.     Practically  the  time  required  to   do   this  is  a 

small  fraction  of  a  .second.     The  advantages  of  this  method  are 

numerous.  Not  only  may  many  receiving-instruments  at  one 
station  be  operated,  each  by  its  own  key,  through  a  single 
wire,  but  many  different  stations  in  the  same  circuit  m.ay1}e 
operated,  that  one  alone  receiving  the  message  which  has  an 
instrument  with  the  requisite  pitch,  so  as  to  vibrate  in  syn- 
chronism. Many  signals  may  in  this  way  be  transmitted  over 
the  same  wire  at  the  same  time,  and  many  dispatches  sent 
simultaneously  to  as  many  st;itions.  All  this  may  be  done,  too, 
without  affecting  the  line  for  its  ordinary  iLse. 

Three  inventors  have  been  and  are  working  at  this  fonn  of 
apparatus,  —  Elisha  Gray  and  A.  G  Bell  of  the  United  States 
and  La  Cour  of  Denmark.  See  English  patents  \os  1  741)  and 
2,&16  of  1874 :  947  and  974  of  1874.  Li  Cour.  2  999  of  1874 
Gray's  United  States  patents.  166,094,  166.09.5.  166  096  of  187.5  ■ 
175,971  of  1876.  Beirs  patents,  161,739of  1875;  174,465of  1876' 
In  Gray's  electric  telegraph  for  transmitting  musical  tones 

the  transmittin, '--- --'       -      .      .         -    .      -       ■' 

nuin 

keys  on  the  board,  to  which  are  attached  vibratinn-  tono-ues 
reeds,  tuned  to  a  musical  scale      Any  one  of  these  tongues  can 
be  separately  set  in  motion  by  depressing  the  key  corresponding 

The  closing  of  either  of  the  keys  completes  the  primary  cir- 
cuit from  the  battery  through  the  electrotome  connected"  with 
the  key  depressed,  and  the  circuit-closing  spring  of  said  elec- 
trotome will  immediately  be  thrown  into  rapid  vibration,  and 
a  musical  lone  of  a  certain  pitch  will  be  given  forth,  while  at 
each  vibration  the  current  in  the  primary  circuit  of  the  induc- 
tion apparatus  will  be  interrupted.  By  the  usual  intermediate 
means  secondary  induced  currents  are  transmitted  to  the  re- 
ceiving station.  Thus,  for  e-tample,  if  the  circuit-breakiu" 
spring  of  the  electrotome  vibrates  one  hundred  and  twentv- 
eiglit  times  per  .second,  the  tone  given  forth  is  that  known  as 
t\K  fiin'lamenlal  C,  while  one  hundred  and  twenty-eight  ter- 
minal secondary  currents  will  be  induced  in  the  secondary  cir- 
cuit of  the  induction  apparatus,  and  transmitted  through  the 
animal  tissue,  —  which  may  be  the  human  body,  —  forming  part 
of  said  circuit,  to  the  resonant  receiver,  and'  will,  from  some 
cause  not  understood  or  explicable  in  the  present  stage  of  the 
an,  vibrate  the  same  synchronously  with  the  IransmitSng  elec- 
trotonie,  and  thus  give  forth  a  musical  tone  of  the  same  pitch. 

This  animal  membrane  must  possess  the  specific  characteris- 
tics of  being  a  conductor  of  electricity  :  of  being  yielding  and 
elastic  ;  and  of  having  a  surface  of  greater  electric  resisting 
capacity  than  its  interior.  " 

These  characteristics  are  found  in  the  skin  of  the  human 
bo^ls".  as  shown  in  Fig.  6268. 

The  operation  of  the  key  and  its  corresponding  electrotome 
may  be  more  readily  understood  bv  referriug  to  Fig.  6266  In 
this,  a  is  a  steel  reed  tuned  to  vibrate  at  a  definite°rate  corre- 
sponding to  Its  position  in  the  scale.  One  end  is  ri"ridly  fixed 
to  the  post  (/,  while  the  other  end  is  left  free.and  is  actuated  by 
a  local  battery.  The  magnets  e  and  fare  arranged  in  the  same 
local  circuit,  magnet  f  having  a  resistance  of  about  thirty 
o/im.«,  and  magnet  f  about  four  oltms.  When  the  reed  a  is  not 
in  vibration,  the  point  c  is  in  electri.-al  contact  with  it,  which 
throws  a  shunt  wire  entirely  around  the  magnet  f:  thus,  prac 
ticjilly,  tile  whole  of  the  local  current  passesT  through  magnet  e 
at  the  instant  of  closing  the  key  c.  It  is  well  knovvn  that  when 
two  electro-magnets  are  placed  in  the  same  circuit,  the  one 
which  has  the  higher  resistance  (other  things  being  equal)  will 
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IS  again  established 
with  the  point  g. 
The  operation  is  re- 
peatcii  at  a  rate  de- 


reed  which  corre- 
.=poDds  with  the 
fundaniental  of  the 
uofe  it  represents. 

The  main  battery 
is  connected  as  fol- 
lows :  One  pole  is 
connected  to  the 
ground;  the  other 
runs  to  the  instru- 
nieiit.and,  entering 
at  Ijinding-sci^w  4, 
runs  ro  point  A  of 
key  r  ;  from  key  r  to 
point  }  w(:i<Ii  ni:ikes 
contiict  witli  the 
reed  a  :  from  reed  a 
to  binding-screw  1, 
and  thence  to  line 
It  will  be  seen  that 
when  the  key  is  at 
rest  the  batteries  are  open  at  the  points  r/  and  /(. 

The  diagram,  Fig.  O^GG,  shows  but  one  key  and  connection?, 
but  all  the  keys  in  the  instrument,  wlietheV  one  or  more  <r- 
taTes,  have  corresponding  reeds  and  actuatiug-niagnet-  rhe 
only  difference  being  in  the  tuning  of  the  reeds.  There  is  Lur 
one  main  and  one  local  batterv  used,  and  Ihe  connections  m 
each  key  are  run  in  bninch  circuits  from  the  binding  sci-ews  as 
shown  in  Fig  tJ2G*>.  But  since  all  these  branches  are  open'j-t: 
the  key-points,  neither  of  the  batteries  is  closed  unless  a  key  is 
depressed. 


zz  m.  h. 


Enrth 


Diagram  of  Gray's  Telrphonic  Tra/is- 
mitter  and  Ctrcuits. 


When  any  key  is  depressed,  the  lotal 
Fig.  6267. 


Fig.  6268. 


Gra-t/s  Telephonic  Transmitttr , /or  Composite  Tones. 

battery  sets  in  Tibration  its  corresponding  reed,  which  soun.ls 
its  own  fundamental  note  according  to  the  law  of  acoustics.  So 
fiir.  the  instrument  is  an  electrical  organ  with  steel  tonones. 
the  motive  power  being  electricity  instead  of  air.  The  main 
battery  has  had  no  jiart  whatever  in  its  operation. 

If,  however,  the  main  circuit  is  closed  by  connecting  the  dis- 
tant end  to  ground,  and  the  point  i  is  properly  adjusted  so  that 
it  makes  and  breaks 
contact  with  the  reed 
at  each  vibration,  a 
Series  of  electrical  im- 
pulses, or  waves,  will 
be  sent  through  the 
line,  corresponding  in 
number  pter  second  to 
the  fundamental  of 
the  reed,  and  cor- 
responding synchro- 
nous electrical  wave? 
can  be  converted  into 
audible  vibrations  at 
the  distant  end  of  the 
line,  the  note  pro- 
duced being  of  the 
s.ame  pitch  as  that  of 
the  sending  reed. 

There    are    various 
ways   by  which  these 


Grai/s  Telephonic  Receiver. 


Slr^J  Wn«       [^^^'?^^      ''"";  T'^  -^"^'^  ^^^   '"^^"^"^  °^    electrical  waves  may  be  converted  into  audible  material  vibra- 
o  her  ^v^i'bnTn  ^     u^h"""'.?^  f^^  "^' -"•  '"^  ^^"""'^  "^  ''^^     *'''°''      ^"^  «f  tb^"^  ^l^"^"  '"  ^''^-  <5268.  is  a  thin  cylindrical 

theTo^^    .irrn  rV)'  »K  ^^"^  ^^^.'^^^^  %  "^  u°^  ^^'^^^^^^^  •  ^^^^^     sounding-box,  made  of  «ood,  the  face  of  which  is  covered  with 
-  -  ?vhii       f    h  '  ^%  operation  of    he  r^ed  is  as  follows  :  ;  a  cap  made  of  thin  metal,  electrically  connected  to  the  mVtkl 

whole  of  the  current  from  batter>'  /  passes  through  the  ;  stand  by  means  of  a  wire. 


other  vriW  be  increased. 

the  I 

The 

\Vh"p',?^fh '  li"^  V""^""'"  I*".^  "^I  ^^''^"^'ti'a'power  oFfoirrJ  If  the  operator  connects  the  cap,  through  the  stand,  to  the 
thrshu^  d^uit  r  W.^.n^^^'n?  M  ^'^  '^^  'Th  ^^'  '  g^""°  V^^'  ^^^'^S  hold  of  the  end  of  the  line  with  one  hand! 
tbe  shunt  circuit  is   broken,  and  the  current  flows  ^  pr^ssei  his  fingers  against  the  cap,  which  he  revolves  by  means 


point  , 
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of  the  crank  with  the  other  hand,  the  tune  that  is  being  played  a  sol.d  metal  fraitie,  and  provided  with  a  tun.nB-screw  at  on. 

at  the  oth,.r  end  of  the  line  becomes  distinctly  audible,  the  in-  end,  so  as  to  readily  give  it  the  proper  tension.    The  eng  h  and 

tensity  of  tbround  being  determined  by  ti.e  rate  of  rcTolu-  sir,e  nf  the  ribbon  depend  upon  the   tone  required       If  this 

Uon  oMhe  P  a  e      W-hen  fhe  motion  stops,  the  sound  entirely  ribbon  be  tuned  so  that  it  will  g.ye  a  certain  note  when  made 

lion  oi  lue  piaie.     .i  ucu  ilh,  u.                r,  t,,  vihriite  mechanically,  and  the  note  which  corresponds  to  Its 

"'The  animal  tis.sue  plays  a  prominent  part,  as  previously  stated,  fundamental  is   then  transmitted  through  its  magnet    it  will 

If    Instearof  the  i^y^lyint'  plate  an'd   the  a'nimal  tissue    an  respond  and  vibrate  mji°lf  °.-lh.;'f„'2-"!:!'jil°:,':.:.,b.'',' 
elcctro-mngnet  be  placed  in  the  circuit,  or  a  number  of  them, 
and  a  tune  be  played  at  the  transmitting  end,  the  tune  will  be 


heard  from  all  the.se  receiving  electro-magnets.  These  may  bo 
on  the  principle  of  that  shown  in  Fig.  Iffiljo,  consisting  ol  a 
common  electro-magnet  having  a  bar  of  iron  rigidly  fixed  at 
one  pole,  which  extends  across  the  other  pole,  but  does  not 
touch  it  by  about  '  ca  of  an  inch.  In  the  middle  of  this  arma- 
ture a  short  post  is  fastened,  and  the  whole  mounted  on  a  box 
made  of  thin  pine,  with  openings  for  acoustic  effects. 

So  far,  consideration  has  been  given  to  .simple  tones,  but,  as 
in  the  ca-se  of  the  siring  and  rod  referred  to  previously,  a  single 
wire  has  been  found  adi-riuate  to  convey  composite  tones;  a 
considerable  number  of  tones  of  dilTercut  pitch,  either  in  har- 
mony or  discord,  and  the  metallic  plate  or  battery  of  magnets 
is  a.fcquab'  to  translate  them.  In  adapting  this  principle  to  a 
rapid  lelc"i;i|iliic  system,  it  becomes  necessary  to  analyze  the 
touesat  lb.'  receiving  end, so  that  the  various  messages  in  the 
different  tones  from  as  many  transmitters  worked  by  distinct 
operators,  and   aU   sent  to  line   without  any   regard  to  each 

Fig.  6269. 


Gray's  Anfib/zer,  or  Eeceivin^-lnstniment. 

other,  may  be  sorted  at  the  receiving  end  by  a  corresponding 
number  of  receiving  instruments,  each  of  wliich  shall  sound  its 
appropriate  message  in  its  own  tone,  ignoring  all  the  others 
The  messages,  say  eight  in  number,  and  of  as  many  varying 
tones,  having  been  simultaneously  sent  to  line,  may  be  said  — 
for  the  convenience  of  statement  —  to  be  carried  as  a  composite 
tone  to  the  receiving  end,  where  they  pass  through  a  series  of 
receivers,  each  one  of  which  is  in  harmony  with  one  of  the 
transmitters.  Each  receiver  sorts  out  its  own  message,  and 
among  them  they  may  be  said  to  absorb  the  whole  of  the  vast 
number  of  complicated  vibrations  which  have  been  sent  pell- 
mell  through  the  wire  in  the  form  of  so  many  successive  mag- 
netizations and  demagnetizJitioiis. 

Fig.  6269  is  a  perspective  view  of  one  form  of  a  receiving  in- 
strument called  an  analyzer.  It  consists  of  an  electro  magnet 
adapted  to  the  resistance  of  the  circuit  where  it  is  intended  to 
be  used,  and  of  a  steel  ribbon  strung  in  front  of  this  magnet  in 


Fig.  6270. 
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Bell's  Transmilter. 


if  another  note  be  seut  which  varies  at  all  from  its  fundauieutal, 
it  will  not  respond.  If  a  composite  tone  is  sent,  the  rihbon  will 
respond  when  its  own  note  is  being  sent  as  a  part  of  the  com- 
posite tone,  but  as  soon  as  its  own  tone  is  left  out  it  will  tninie- 
iliately  stop.  Thus  it  analyzes  the  tones  which  are  passing  over 
the  line,  and  selects  its  own.  allowing  the  others  to  pass  to 
other  instruments  with  which  they  are  in  accord. 

A  successful  experiment  with  this  system  was  made  at  Mil- 
waukee, Wis.,  on  January  8,  1S76.  A*  loop  was  arranged  by 
way  of  Ilorioon  to  Portage  and  back  by  way  of  Watertown,  a 
distance  of  200  miles.  Over  this  single  wire  eight  operators 
sent  messages  and  signals  in  the  same  direction  at  the  same 
time,  without  any  one  interfering  with  another.  See  for  fuller 
description  "Journal  of  the  American  Electrical  t^ociety/' 
Vol  I,  1875.  See  also  Gray's  patent,  No,  175,971,  dated  April 
11.  IS76. 

Tin-'  same  principle  has  been  applied  to  the  transmitting  and 
receiving  apparatus  of  sounding,  recording,  and  printing  tele- 
graphs. Bell's  patent,  \o.  161,739.  April  6, 1875,  comprises  a 
transmitter  consisting  of  a  local 
circuit  containing  an  electro-mag- 
net, with  a  steel  spring  armature 
tuned  to  a  pitch  corresponding 
with  a  similar  armature  b  in  the  re- 
ceiverfl,and  vibrating  between  two 
platinum  points,  one  communicat- 
ing with  the  main  line,  and  the 
other  with  the  local.  The  im- 
pulses are  produced  by  a  key  ^,and 
are  tiunsmitted  through  the  maia 
line  to  the  receiving  magnet  a,  the 
spring  armature  6  of  which  tilts  a 
light,  pivoted,  non-conducting  lev- 
er, having  at  its  other  end  a  plati- 
num bow  ^  that  dips  into  two  cups 
of  mercury  and  closes  the  circuit. 
The  wooden  lever  /  is  balanced  so 
as  to  vibrate  much  more  slowly 
than  the  spring  armature  by  which 
it  is  operated,  and  docs  not  resume 
its  normal  position  in  contact  with  the  latter  until  this  has 
ceased  to  vibrate  ;  th:it  is,  until  the  key  A-  has  been  raised. 

An  autographic  telegraph  on  this  principle  is  composed  of  a 
number  of  these  transmitters,  the  armature  of  each  being  con- 
nected by  a  wire  with  a  metallic  or  conducting  bristle  mounted 
in  a  non-conducting  base  placed  over  a  metallic  plate  ;»,  with 
which  the  bristles  are  in  contact. 

The  plate  is  in  communication  with  the  main  battery  c.  The 
bristles  are  insulated  from  each  other,  and  are  placed  as  near 
together  as  possible.  From  the  platinum  point  with  which 
each  transmitter  comes  in  contact  in  making  the  circuit,  wires 
(/  (/  lead  to  the  line  wire  r.  At  the  other  end  of  the  line  is  a 
series  of  receiving-instruments  5  5  corresponding  in  number  to 
and  having  armatures  vibrating  in  consonance  with  those  of 
the  transmitters.  Branch  wires  connect  the  receivers  with  the 
main  line  %vire  r.  In  connection  with  each  receiver  is  a  local  cir- 
cuit comprising  an  electro-magnet /and  a  vibratory  lever  i/.one 
arm  of  which  constitutes  the  armature  of  the 
magnet,  and  the  other  arm  terminates  in  a 
stylus  which  normally  rests  upon  an  ink- 
ribbon  V  over  the  bed  of  the  receiving-tablo 
w.  The  stylus-armed  ends  of  the  levers 
_  converge,  so  as  to  be  in  the  same  relative 

I -n  PK  position,  and  about  as  near  together  as  the 

-^  met^iUic  bristles  at  the  transmitting  end  of 

the  line.  The  message  to  be  copied  at  the 
receiving  end  of  the  line  is  written  or  im- 
pressed with  non-metallic  ink  on  a  sheet  of 
meUllic  foil,  and  this  sheet  is  placed  on  the 
metal  plate  under  the  bristles  at  the  trans- 
mitting end. 

The  sheet  of  paper  or  other  material  on 
which  the  message  is  to  be  delivered  is 
placed  on  the  receiving-table  u,  under  the 
stylus-armed  levers,  and  both  sheets  are 
simultaneously  drawn  over  their  respective 
tables.  So  long  as  the  bristles  have  metallic 
contact,  intermittent  electrical  impulses 
from  their  respective  transmitters  pass 
along  the  line  wire  and  operate  the  receivers, 
whose  armatures  5  5  are  attracted ,  and  dip  in- 
to the  mercurial  cups,  which  are  in  a  circuit 
worked  by  the  battery  rf,  lifting  the  record- 
ing ends*  of  the  levers  away  from  the  ink- 
ribbon.  When, however,  tlie  writing  comes 
under  the  bristles,  each,  as  the  metallic 
contact  is  interrupted  by  the  interposition 
of  the  non-metallic  ink,  ceases  to  transmit 
the    electrical    impulses,    and  the   circuit- 
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breaker  of  the  corresponiiiug  receiver  is  raised  out  of  conhict 
with  the  mercury,  the  stylus  eiul  of  the  lever  conies  in  coutiict 
with  the  iiik-ribbon  and  causes  a  murk  to  be  impressed  upon 
the  paper  underneath.  Springs  may  be  employed  to  give  this 
downward  impulse  to  the  levers  when  the  circuit  is  thus  broken. 
The  effect  of  the  alternate  elevation  and  depression  of  the  levers 
acting  upon  the  ink  ribbon  is  to  reproduce  on  the  receiving- 
sheet  a  fiic-?imile  of  the  writing  or  object  drawn  upon  the  metal- 
lic foil  at  the  transaiitting  end. 

Bell's  patent,  No  174,4'-i5,  March  7,  1876.  describes  n  method 
of  operating  telephonic  apparatus  by  means  of  undulatory  cur- 
rents of  electricity.  Instead  of  making  and  breaking  the  cir- 
cuit, he  throws  it  into  waves.  He  distinguishes  three  kinds  of 
vibnitory  currents  by  which  telephonic  e. lefts  may  be  produi-ed 
1.  Intermittent;  by  makinr  and  bicaking  the  circuit.  2.  Pitl- 
satortj ;  by  occasioning  sinltlfn  changes  ui  the  intensity  of  a 
continuous  current.  3.  Un-liUntorif  ;  hy  causiug  ffratJual 
changes  in  the  intensity  of  a  continuous  current-  The  specifi- 
cation describes  tlie  effect  upon  the  curn-tit  of  transmitting  a 
number  of  musical  uotes  simultatieously  by  intermittent  or 
pulsatory  impulses,  and  by  undulatory  currents  respectively, 
and  also  instances  several  modes  of  throwiug  the  current  iuto 
■waves  either  with  or  without  a  battery. 

Tel'e-scope.  Au  inbtrumeiit  for  magnifying  dis- 
tant ol^jeots,  so  as  to  make  them  appear  compara- 
tively near. 

Gerbert  of  Auvergne,  who  taught  astronomy  in  his  school  at 
Rbeims,  observed  the  stars  through  a  tube,  \.  D  lOOO  He  de- 
rived it  from  his  tutors  at  Cordova,  and  tiiey,  no  doubt,  from 
the  Alexandrian  savans.  In  bnth  places,  celesti  il  observations 
were  made  through  long  tubes  with  object  and  ocular  diopters 
at  the  respective  ends.     Xo  lenses  as  yet. 

Who  was  the  first  discoverer  of  the  telescope  cannot  now  be 
determined.     Spectacles  were  known  in  the  thirteenth  century 
Roger  Bacon  employs  some  expressions  indicative  of  a  knowl- 
edge of  the  effect  of  the  combination  of  lenses.     Dr.  Dee  men- 
tioDS(lo7(>)ihat*'  perspective  glasses"  will  enable  a  commander 
to  ascertain  the  strength  of  an  enemy's  forces,  referring  appar- 
ently to  an  optical  instrument  then  in  use-  { 
Baptista  I'orta  said:  '•  If  you  properly  combine  a  concave  ' 
and  a  convex  lens,  you  will  see  distant  and  uear  objects  larger  1 
and  clearer  ■'  i 
Digges  states  that  by  an  arrangement  of  mirrors  and  trans-  [ 
parent  glasses  the  image  of  a  small  object  at  a  distance  may  be  i 
so  augmented  as  to  be  brought  apparently  near  to  the  observer    i 
The  matter  is  restated  in  a  second  edition  of  his  works,  pub- 
lished in  1591.                                                                                          I 
Toward  the  middle  of  the   seventeenth  century,  Boretli,  a  | 
Dutch  mathematician,  interested  himself  in  determining  the 
question  of  inventorship,  and  decided  in  favor  of  Jan-en  and  I 
Lippersheiin.  spectacle- makers  of  Middelburg,  Holland,  about  j 
loiW       Galileo,    hearing  of  the   principle  of  the  n,".v   wonder,  [ 
constructed  one  in  LjOS,  magnifying  four  times,  a  second  mag-  I 
nifying  seven  times,  and  then  one  m;ignif>ing  thirty-two  times,  j 
it  is  only  fur  to  give  another  account,  for  wiiich  we  are  in-  i 
debted  to  Descartes,  who  lived  at  about  the  time  when  the  in-  j 
vention  was  made  public,  and  had  a  right  to  know  whereof  he  ; 
affirmed.     He  says  it  was  made  by  James  Metius,  and  was  due  i 
to  a  fortunate  accident.     James  was  a  glass-cutter,  and  had  a  ! 
brother  who  was  a  professor  of  mathematics  and  a  maker  of 
mirrors  and  burning-glasses.     James,  it  appears,  was  amusing 
himself  by  trying  the  effect  of  looking  through  two  glasses,  held 
in  line  and  at  a  di.stance,  by  the  respective  hands     Fortunately  ; 
he  tried  the  experiment  with  a  concave  and  convex  glass,  which 
gave  the  wonderful  effect  now  so  familiar.     They  were  fitted  in  i 
a  wooden  tube,  and  made  the  first  telescope  ever  used  in  the 
world,  siys  Descartes.     The  inventor  was  a  suspicious  charac-  t 
ter,  and  tried  to  keep  the  invention  secret  even  on  his  death-  i 
bed.     But  his  brother  and  some  few  others  had  seen  it.  and  i 
were  able  to  follow  the  track,  wliich  they  opened  to  the  world,  ' 
and  which  was  followed  by  (.Jalileo.     Humboldt  says :  — 

'■  The  accidental  discovery  of  the  space-penetrating  power  of 
the  telescope  was  first  made  in  Holland,  probably  as  e:irly  a«  ' 
the  close  of  the  year  1608.  According  to  the  latest  document-  [ 
ary  investigations,  this  great  invention  may  he  claimed  by  Hans  j 
Lippershey  (or  Laprey),  a  native  of  VVesel,  and  spectacle-maker 
at  Middelburg  ;  Jacob  Adrians?,  also  called  Metius,  who  is  sixid 
to  have  made  burning-glasses  of  ice  ;  ami  Zacharias  .lansen.         | 

"Lippershey,  on  the  2d  of  October.  ItyjS,  offered  to  the  States- 
General '  three  instruments  rti  h  which  one  can  see  to  a  dis- 
tance.' On  the  17th  of  t  le  same  month,  Metius,  in  his  offer 
to  the  States-General,  sates  that  '  through  meditation  and 
industry  he  had  constructed  such  instruments  for  two  years  " 
Zachariiis  Jan.sen,  who  like  Lippershey.  was  a  spectacle  "maker 
at  Middelburg,  together  wit'i  his  father,  Hans  Jan.«en,  invented 
the  compound  microscope  having  a  concave  lens  for  its  eye- 
glass, toward  the  end  of  the  sixteenth  century  (probably  about 
1590),  hut  discovered  the  telescope  only  in  1610 

'■  iVhen  the  news  of  the  recent  Dutch  invention  reached 
Venice,  Galileo  was  accidentally  present;  he  at  once  divined 
wh:it  were  the  essential  conditions  of  the  construction,  and  im- 
mediarelv  completed  a  telescope  at  I'adua  for  his  own  use  He 
directed  it  first  to  the  mountains  of  the  moon,  and  showed  the 
method  of  measuring  their  highfs :  attributing,  like  Leonardo 
da  Vinci  and  Mbstlio,  the  ashy -colored  light  of  the  moon  to  the 


light  of  the  sun  reflected  back  upon  her  from  the  earth.  He 
examined  with  small  magnifying  powers  the  group  of  tiie 
I'leiade*,  the  cluster  of  stars  in  Cancer,  the  Milky  Way,  and  tlie 
group  of  stars  in  the  head  of  Orion  Then  followed  in  quick 
succession  the  great  discoveries  of  the  four  satellites  of  Jupiter, 
the  two  '  hamlles  *  of  .Saturn,  —  or  his  surrounding  ring  imper- 
fectly seen,  so  that  its  true  character  was  not  at  first  recog- 
nized,—  the  solar  spots,  and  the  crescent  fonn  of  Venus. 

"  .\s  early  as  November,  1610,  Galileo  wrote  to  Kepler  that 
*  Saturn  consists  of  three  lieavenly  bodies  in  contact  with  each 
other.'  In  this  observation  there  was  the  germ  of  the  discov- 
ery of  Saturn's  ring.  Hevelius  described,  in  1(556,  the  varia- 
tions in  the  form  ot  Saturn,  the  unequal  opening  of  the  '  han- 
dles,* and  their  occasional  entire  disappearance.  But  the  merit 
of  having  explained  scientifically  all  tlie  phenomena  of  the  ring 
of  Saturn  tjiken  as  one  belongs  to  Iluyghens  (lt35o).  Dominic 
Ciussini  first  saw  tlie  black  stripes  in  tlie  ring  (1684),  and  recog- 
nized its  division  into  at  least  two  concentric  rings. 

"The  spots  on  the  sun  were  first  observed  through  telescopes 

by  John  Fabricius  of  East  Friesland,  and  by  Galileo  either  at 

Padua  or  A'enice.     Fabricius  published  his  discovery  in  June, 

,  liill,  while  Galileo  did  not  make  his  generally  known  until  May, 

I  1612.     Galileo  noticed  that  the  same  spots  sometimes  returned, 

and  was  persuaded  that  they  belonged  to  the  sun  itseif.     The 

difference  in  their  dimensions  when  near  the  center  of  the  sun's 

disk  and  on  approaching  his  margin  attracted  his  attention  ; 

■  though  it  does  not  appear,  from  his  second  letter  to  Welser,  in 

,  August,  1612,  that  he  had  observed  the  inequality  of  the  ashy- 

,  co.ored  border  at  the  two  sides  of  the  black  nucleus,  when  ap- 

'.  proacliing  the  liinli  of  the  sun.     Fabricius,  like  Galileo,  recog- 

'  nized  the  fact  that  the  spnts  belonged  to  the  sun  itself,  and 

also  noticed  that  sjiots  wliich  he  had  ob.-erved  disappeared  and 

I  returned  agjiin,  and  these  phenomena  tangiit  him  the  rotation 

;  of  the  sun,  which   had  been  conjei  tured  by  Kepler  before  the 

'  discovery  of  the  spots      The  cjicle  of  admirable    discoveries, 

j  which  scarcely  occupied  two  years,  was  completed  by  tlie  obser- 

I  vation  of  the  pha.«es  of  Venus.    As  early  as  1610,  Galileo  noticed 

I  the  sickle  or  crescent  form  of  the  planet,  and, .according  to  a 

I  pr;u  tice  much  in  vogue  in  those  days,  concealed  the  important 

I  discovery  in  an  anagram 

I      *■  Iluyghens,  with  an  object-glass  polished  by  himself,  first 
I  discovered  one  of  SaturnS  .■satellites  (the  sixth)  in  March,  U155  ; 
I  and  from  a  superstitious  notion,  entertained  by  some  astrono- 
mers of  the  period,  that  the  numU'r  of  satellites  could  not  ex- 
ceed  that  of  the  primary  planets,  did  not  seek  to  discover  any 
more  of  them.     Four  other  of  Saturn's  moons  were  discovered 
by  Dominic  Cassini ;  the  .'eventh,or  outermost,  which  has  great 
alternations  of  brightne.>s,  in  1671,  tlie  fifth  in  1672,  and  the 
I  third  and  fourth  in  1684,  with  an  object-glass  of  Campani's 
;  having  a  focal  length  of  100-  136  feet.     The  two  innermost,  or 
j  the  first  and  second,  were  di>^covtred  in  17SS  and  1789  by  Her- 
:  schel,  with  his  colossal  refltctor    The  second  satellite  offers  the 
I  remarkable  phenomenon  ol  performing  its  revolution  around 
j  the  principal  planet  in  less  than  nne  of  our  days. 
j      "  The    telescopes   which   Galileo    constructed    him.=elf,   and 
;  others  which  he  used  for  ob.-erving  Jupiter's  satellites,  the 
phases  of  Venus,  and  the  solar  spots,  magnified  four,  seven, and 
thirty-two  times  in  linear  diuiensions,  —  never  more. 

"The  'Arenarius'  of  Archimedes  says  very  distinctly  that 
'  Aristarchus  had  confuted  the  a.-^tronomers  who  imagined  the 
earth  to  be  immovable  in  the  center  of  the  universe  ;  that  this 
center  wiis  occupied  by  the  sun,  which  was  inmiovable,  like  the 
other  stars,  while  the  earth  revolved  around  it.'  " 

Turning  the  invention  to  inin.ediate  account,  Galileo  discov- 
ered the  spots  on  the  sun.  On  January  7,  1610,  he  discovered 
three  of  the  moons  of  Jupiter,  and  the  fourth  shortly  after.  His 
discovery  of  the  phases  of  \enus  furnished  another  proof  of  the 
truth  of  the  heliocentric  theory,  The  papal  persecution  which 
followed  Bruno,  who  was  burnt  in  1600. and  Galileo,  who  was  de- 
nounced in  1616,  are  fami.iar  to  readers.  Galileo  was  visited  by 
Milton  while  in  prison,  became  blind,  then  deaf,  and  died  a 
prisoner  of  the  Inquisition,  wliich  followed  him  after  death, 
denied  his  right  to  make  a  will,  to  bp  buried  in  consecrated 
ground,  or  to  have  a  monument.  The  nineteenth  century  Iul* 
attended  to  the  latter  duty 

The  eye-glasses  of  the  Galilean  tele=rope  wi  re  double-concave. 
Kepler  first  pointed  out  the  possibility  of  making  telescopes 
with  two  convex  lenses.  Scheincr.  in  1650,  reduced  it  to  prac- 
tice. De  Rheita  made  one  with  thrte  lenses  ;  he  also  made  a. 
binocular  telescope.  The  focal  length  of  some  of  these  tele- 
scopes was  immense.  Campani.  in  1672,  made  one  for  Louis 
XIV,  the  focal  length  of  whose  object-lens  was  136  feet. 
Auzont  had  one  of  600  feet.  Huygheus  had  one  of  123  feet, 
which  is  still  preserved  by  the  Royal  Society  of  London. 

These  were  used  without  tubes.  Huyghens  adopted  the  plan 
of  placing  his  object-glass  in  a  sliort  tube,  having  a  ball-and- 
socket  joint,  at  the  top  of  a  tall  pole.  To  this  tube  was  con- 
nected a  string,  so  that  the  observer  could  bring  its  axis  in  line 
with  that  of  another  short  tube  containing  the  eye  glass.  The 
great  difficulty  of  managing  these  cumbrous  instruments  led  to 
the  invention  of  the  refiecting-tele.scope. 

The  difficulty  of  the  problem  is  thus  stated  by  Whewell,  in 
his  "  History  of  the  Inductive  Sciences  "  ;  — 

"  If  we  endeavor  to  augment  the  optical  power  of  this  instru- 
ment, we  run,  according  to  the  path  we  take,  into  various  in- 
conveniences,—  distortion,  confusion,  want  of  light,  or  colored 
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images.     Distortion  and  confusion  are  produced  if  we  increase  | 
the  magnifying  power,  retaining  the  length  and  the  aperture  ' 
of  the  object-gliiss.    If  we  diminish  the  aperture,  we  sutfer  from 
loss  of  light.      What  remains,  then,  is  to  inerease    the  focal  , 
length."'  I 

"  Oomes  Mr  Reeve  with  a  twelve-foot  glasse.  Up  to  the  top 
of  the  house,  and  then  we  endeavoured  to  see  the  moon,  and 
Saturn,  and  Jupiter,  but  the  heavens  proved  cloudy. " — Pepys's 
Vian/,  l(i!8. 

■*  The  May-polo  which  stood  close  to  the  site  of  the  churcli  of 
St.  Marv-le-atrand  wjim  begged  in  1717  by  Sir  Isaac  Newton, and 
removed  to  Wanstead,  where  it  was  used  in  raising  the  largest 
telescope  then  known.'' —  Pennant's  London. 

Telescopi's  are  of  two  kiinls,  relieoting  {or  catop- 
tric) and  relVautinjj;  (or  dioiitriu).  In  the  foriiU'r,  an 
image  of  the  ohject  to  he  viewed  is  produced  by  a 
concave  reHector ;  in  the  hitter,  by  a  converging 
lens. 

llertecting  telescopes  are  of  four  kinds. 

The  Gregorian  teIescope(/l,  Fig.  6272)  was  invented  by  James 
Gregory  of  Aberdeen  in  l(jt33.  It  has  an  annular  metallic 
speculum  and  a  smaller  concave  speculum  placed  in  the  axis  of 
the  tube,  at  a  disbince  from  the  larger  speculum  greater  than 
its  focal  length.  The  eye-piece  is  placed  in  a  smaller  tube  at 
the  extremity  of  the  longer  tube. 

The  Oassegrainiau  telescope  {B,  Fig.  6272),  was  invented  by 
Cassegraiu  in  1672,  It  is  similar  to  the  Gregorian,  except  that 
the  smaller  speculum  is  convex  instead  of  concave,  and  that  it 
is  placed  in  the  tube  at  a  distance  from  the  larger  speculum 
lesii  than  its  focal  length.  A  telescope  of  this  kind,  having  a 
speculum  of  4  feet  diameter  and  30  feet  6  inches  focal  length, 
was  sent  from  England  to  Melbourne  in  1S68.  The  speculum 
weighed  3,500  pounds,  and  was  composed  of  32  parts  copper  and 
14.77  tin. 

Fig  6271  is  a  representation  of  the  Melbourne  telescope,  which 
ia  really  a  very  fine  instrument.  The  tube  is  of  open  work,  in 
order  to  avoid  the  air-currents,  which  with  such  powerful  and 
delicate  instruments  are  sometimes  very  annoying  in  large 
closed  tubes  The  mirror  in  this  telescope  is  piqued  at  the 
bottom  of  the  tuhi'.  and  a  hole  is  pierced  in  the  center,  in  which 
is  placed  the  nrnlnr,  in  this  respect  like  the  Gregorian  and  Cas- 
segrainian.    The  hole  does  not  make  any  practical  difference  in 

Fig.  6271. 


of  theJarge  tube.     Foucault  used  a  prism,  which  was  an  im- 
provement ,     especially 


in  making  solar  obser- 
vations. 

Fig  6273  represents 
the  rertecting-telescope 
made  by  Sir  Isaac  New-  ^ 
ton's  own  hands,  and 
presented  to  the  Hoyal 
Society,  in  whose  pos- 
session it  remains. 

Fig.  6274  is  the  new 
reflecting  -  telescope  in 
the  national  observa- 
tory of  Paris.  It  has  a 
parabolic  glass  mirror, 
weighing  1,300  pounds, 
at  the  bottom  of  the 
tube,  from  which  the 
rays  are  n'flecfed  to  a 
plane  mirror  in  the 
iiead  of  the  telescope, 
the  image  there  formed 
being  examined 
through  a  sys- 
tem  of  niagnif)  ing- 
glasses  known  as  the 
ocular.  The  telescope 
is  .suspended  on  a  mov 
able  axis,  and  has  all 
the   usual  adjustments 
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in  altitude  and  azimuth  with  the  automatic  clock-work  motion. 

The  platform  on  which  the  observer  stjinds  travels  on  the 
rails  shown  on  the  floor,  and  is  omitfed  from  the  engraving. 
The  weight  of  the  movable  portion  of  the  telescope  is  9  tons  \ 
its  cost,  S  40,000 

In  the  Gregorian,  Cassegrainian,  and  Newtonian  instruments 
the  central  rays  are  lost.  In  the  telescope  (  Z),  Fig.  6272)  of  Sir 
William  Herschel,  invented  in  the  latter  part  of  the  last  cen- 
tury, the  large  speculum  is  inclined  to  the  axis  of  the  tube,  and 
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The  Melbourne,  Australia,  Telescope. 

the  working  of  the  mirror.  The  clock-work  for  driving  thf  in- 
strument is  seen  attached  to  it  The  astronomer  directs  liis 
ocular  to  a  little  plane  mirror  at  the  upper  part  of  the  tube, 
where  the  star  image  is  reflected  from  the  parabola. 

The  Newtonian  telescope  (  C,  Fig.  6272)  w:ls  invented  bv  Sir 
Isaac  Newton  in  1669.  A  large  concave  reflector  is  placed  at 
one  end  of  the  tube.  At  a  distance  from  the  lar-rer  mirror  less 
than  its  focal  length  U  placed,  at  an  angle  of  45^  to  Hie  optic 
axis  of  the  telescope,  a  plane  reflector,  by  which  tlie  ravs  pvo- 
ceeding  from  the  nhject  are  turned  to  the  side  of  the  tube  and 
viewed  by  an  eye-piece  whose  axis  is  at  right  angles  to  the  axis 


Telescope  of  Sir  Isaac  Newton. 

the  image  of  the  object  observed  is  brought  to  the  interior  edro 
)f  the  tube,  wh^re  it  is  exanuned  by  the  eye-piece  inster.  1  of 
through  the  medium  of  the  second  reflector.  By  this  instru- 
ment Sir  William  Herschel  made  his  numerous  and  important 
Ji^coveries. 

IlerschePs  7, 10.  and  20  foot  reflectors  were  made  about  1779 
He  discovered  Uranus,  March  21,  1781.  In  1770,  he  completed 
his  40  foot  telescope,  which  was  taken  down  in  1822. 

The  largest  instrument  of  this  class  ever  made  was  erected 
by  Tiiird  Ros.«e  on  his  estate  at  Parsonstown,  Ireland,  in  1842. 

The  diameter  of  the  speculum  is  6  feet,  having  a  reflecting 
surface  of  4.071  square  inches,  —  more  than  double  that  of 
Herschel's 40-foot  telescope,  with  which  he  discovered  flic  moons 
of  Saturn  and  Uranus,  and  which  had  a  polished  surface  of  but 
1,811  square  inches. 

A  foundry  was  constructed  for  the  special  purpose  of  castiiig 
the  speculum,  which  is  compnced  of  coppernnd  tin  combined  in 
verv  nearly  their  atomic  proportions,  or  126.4  cojiper  to  6S.9 
parts  tin. 

The  metal  was  molten  ia  cast-iron  crucibles  2  feet  in  diame- 
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ter  and  2.V  feet  deep  ;  these  were  allowed  to  heat  ten  hours  pre- 
vious to  the  iotroduction  of  the  metal,  which  required  ten  niore 
hours  to  acquire  sufficient  Huidity  for  pouring.  The  bottom  of 
the  mold  was  formed  of  layers  of  hoop-iron  turned  to  the  re- 
quired shape,  and  its  sides  of  sand.  \V'hen  sufficiently  cooled, 
tlie  cast  was  removed  to  the  annealing-oven,  where  it  was  al- 
lowed to  remain  for  sixteen  weeks  previous  to  undergoing  the 
grinding  process.  This  was  effected  under  water,  by  means  of 
a  cast-iron  grinder  having  grooves  cut  leugthwise,  transversely, 
and  ciicularly  in  its  face,  emery  being  used  to  abrade  the  sur- 
face of  the  speculum  and  wear  it  to  a  truly  circular  form  ;  this 
operation  required  six  weeks. 

The  tube  of  this  huge  telescope,  including  the  speculum-box, 
is  56  feet  long,  and  is  made  of  1-inch  deal  boards  hooped  with 
iron.  On  the  inside,  at  distances  of  8  feet,  are  also  iron  rings 
3  inches  deep  and  1  inch  broad,  for  strengthening  the  side.s. 
The  diameter  of  the  tube  is  "  feet,  and  it  is  fixed  to  masonry  in 
the  ground  by  a  universal  joint,  to  allow  it  tree  movement  in 
any  required  direction.  At  12  feet  distance  on  each  side,  walls 
are  built  72  feet  long  and  56  feet  high  at  their  highest  parts, 
the  walls  being  24:  feet  distant  from  each  other,  and  lying  ex- 
actly in  the  direction  of  the  meridian.  These  allow  the  tele- 
scope a  motion  of  but  about  15  degrees  on  either  side  of  the 
meridian,  in  an  east  and  west  direction  :  but  in  the  opposite  di- 
rection, that  of  the  meridian,  it  may  be  lowered  until  nearly 
parallel  with  the  horizon,  when  directed  south,  and  so  as  to 
point  to  the  north  pole  of  the  heavens  in  the  other  direction. 
Elevation  or  depression  is  effected  by  means  of  a  chain  and 
windlass,  and  the  telescope  being  counterpoised  in  every  direc- 
tion, two  men  can  perform  these  operations  with  great  facility, 
though  the  total  weight  is  about  15  tons,  the  speculum  alone 
weighing  3  tons.  The  total  cost  of  the 
instrument  was  not  less  than£  12,1)00. 

Specula  for  reflecting  telescopes  are 

now  made  of  silvered  glass,     Irs  use     r 

was  first  suggested  by  M.  Foucault. 
Dr.  Henry  Draper  of  New  York  has 
been  very  successful  in  constructing 
specula  of  this  kind  ;  his  proce.^s  is 
described  in  the  fourteenth  volume  of 
the  ''Smithsonian  Contiibutions  to 
Knowledge." 

M.  Secretan  of  Paris  has  constructed 


Great  Reftecting-Tdescopf  of  Paris. 


one   for  the   obserratory  of  Marseilles   exceeding  2\   feet  in 
diameter. 

The  advantages  possessed  by  glass  are  that  it  weighs  but  from 
one  half  to  one  third  as  much  as  speculum  metal,  that  it  can  be 
made  much  thinner,  it  is  more  easily  wrought,  and  the  loss  of 
light  by  reflection  from  the  silvered  surface  is  comparatively 
trifling,"  while  that  from  a  metallic  minor  amounts  to  from  one 
third  to  one  half;  besides,  should  the  silvering  become  tar- 
nished, it  can  be  removed  by  solution,  and  replaced  without  the 
necessity  of  regrinding  the  speculum. 

Tlie  following  reniaiks  on  the  apertures  ^n^  poivcrs 
of  telescopes,  by  Mr.Tomlin.sow,\vill  hv-  interesting:  — 
"  The  largest  achromatic  telescopes,  such  as  those  at  Dorpat 
and  Kensington,  have  each  a  clear  opening  of  13  inches,  while 
tliat  of  Lord  Kosse's  reflector  is  G  feet.  Taking  the  diameter  of 
the  pupil  of  the  eye  at  ^  inch,  the  former  instruments  admit 
lU,81b  times  and  tlie  latter  331,776  times  the  quantity  of  light 
which  is  received  from  any  object  by  the  unassisted  eye.  But 
as  every  speculum  absorbs  about  half  the  light  that  it  receives, 
the  latter  number  must  be  reduced  to  165,888.  These  numbers, 
then,  show  how  much  the  area  of  any  object  may  be  magnified 
by  these  telescopes  without  rendering  it  less  bright  than  it  ap- 
pears to  be  to  the  naked  eye  :  and  their  square  roots,  1U4  and 
407,  show  their  niagnif}ing  powers  in  such  a  case. 

"■  We  may  also,  from  the  size  of  the  aperture  of  any  other  tel- 
escope, estimate  what  is  called  its  absolute  or  penetrating 
power,  which  is  independent  of  its  length  or  internal  arrange- 
ments, and  depends  solely  on  the  size  of  the  object-glass.  The 
number  obtained  by  the  above  rule  shows  how  many  times 
farther  any  object  may  be  seen  with  the  telescope  than  with- 
out it,  supposing  its 
Fife'   G274  brightness  to  remain 

the  .'•ame  at  all  dis- 
tances as  it  docs  in 
vacuo . 

"  The  771  a snifj/i 71^ 
}iotrer  is  totally  inde- 
pendent of  this,  and 
can  be  made  as  great 
as  we  please,  however 
small  the  telescope  ; 
ut  it  is  obvious 
(hat  as  long  as  the 
quantity  of  light  ad- 
mitted is  the  same, 
the  more  the  image  :s 
enlarged  the  fainter  it 
will  be,  its  brightness 
being  always  propor- 
tional to  the  quotient 
of  the  absolute  power 
divided  by  the  mag- 
nifying power.  If  the 
latter  exceed  the  for- 
mer, as  it  dues  in 
astronomical  tele- 
.«copes,  the  object  will 
be  less  bright  than  to 
the  naked  eye  ;  but  if 
the  absolute  exceed 
the  magnifying  pow- 
er, the  object  will  be 
.-^een  brighter  with  the 
telescope  than  with- 
out it.'" 

The  telescope  at  the 
^\"ashington  Observa- 
tory, having  double 
t  he  aperture  of  either 
of  the  refractors  re- 
ferred to  above,  of 
course  admits  four 
times  the  riuniitity  of 
light.  In  this  re- 
,-i|icft  it  is.  however, 
surpassed  in  a  nearly 
lourfold  ratio  by  the 
great  reflector  of  Lord 
Kopse. 

A  velVyetiiif^- 
tele.scope  in  it.s 
sinn»le5.t  form  con- 
.si.sts  jnerely  of  a 
double  convex 
lens  (the  ohject- 
;<lass),  which 
forms  an  image  of 
tlie  object  to  be 
viewed,  and  a  sec- 
ond and  smaller 
double  convex 
lens,     called    the 
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eye-piece,  used  as  a  simple  microscope  to  examine 
the  object  formed  by  the  first.  For  perrt'ctioii  of  re- 
sult, the  object-glass  is  made  double  or  triple,  to  neu- 
tralize certain  optical  inconveniences,  caHed  spherical 
and  chromatic  aberration,  and  the  eye-glass  is  gen- 
erallv  composed  of  two  lenses  snitably  comiiiiied. 

Thy  telescope  of  Galileo  (A,  Fig.  6276}  has  a  double  convex 
object-glass  and  a  duuble  coucave  eye-glass.   The  couimou  npera- 


glaas  is  made  on  this  principle.  The  eye-pieces  of  telescopes  are 
the  Kumsden,  or  positive,  and  the  Huyghen,  or  mgniir». 

The  positive  (B,  l-'ig.  6276}  has  two  plano-convex  lenses,  with 
the  convex  sides  toward  each  other.  Tlie  inner  one  is  the 
field-gl;iss,  and  the  outer  the  eyeglass.  Their  focal  lengths  are 
equal.  It  is  suited  for  uiicroineters  and  other  instruments  hav- 
ing wires  in  the  focus  of  the  object-glass. 

The  negative  eye- piece  {  C,  Fig.  6276)  has  two  plano-concave 
lenses,  the  convex  sides  of  both  being  turned  toward  the  ob- 
ject-glass.    The  ratio  of  the  focal  leogtha  is  usually  3  to  1,  the 


Fig.  6275. 


latter  repre?!enting  the  eye-glass.  —  G-  Chambers.    See  Lens; 
Achromatic  Less. 

The  equatorial  tele.scope  is  so  mounted  that  its 
vertical  axis  points  toward  the  pole,  havint^  an  in- 
clination corres]iondin,u  to  tlie  l.ititnde,  so  tliat  a 
single  motion,  one  of  rotation  around  that  inclined 
axis,  will  cause  the  line  of  sight,  the  optical  axis,  to 
trace  upon  tlie  s]diere  a  circle  corresponding  to  that 
in  which  any  heavenly  body  appears  to  move.  The 
circles  increase  or  diminish  as  the  telescojie  is  moved 
upon  its  horizontal  pivot,  changing  the  nngle  be- 
tween the  line  of  sight  ami  the  inclined  axis,  jn.'^t  as 
the  circles  apparently  described  hy  the  heavenly 
boilies  increase  or  diminish  according  to  their  polar 
distance. 


.6276 


Fig.  627' 


The  pqiiatoriftl  of  the  Cincinnati  Obserratory  was  purchnsed 
in  Munich  by  Professor  0  M.  Mitchell,  the  originator  and  di- 
i-ector  of  the  observatory  Tlie  object-glass  has  a  dian-rter  of 
nearly  12  inches.  The  death  of  this  talented  and  Christian 
gentleman  in  the  service 


Hsfractins-  Tdfsropes. 


Telescope  Mniijiterf  on  n  Pillar 
anil  Claw-Stnnd. 


of  his  country  has  been 
a  groat  loss  to  science 
and  to  the  social  circle, 
where  he  was  highly 
esteemed  for  his  mod- 
esty and  merit. 

Large    refractors    are 
now  universnlly  mount- 
ed e(|uatorially,  and  are 
made       of      dimensions 
which   but  a  few   years 
ago    were    deemed    im- 
i  practicnblp.       The    im- 
I  provon-ent  in  this  respect 
I  is  in  a  large  degree  due 
I  to  the  exertions  of  Mr. 
!  Alvnn    Clark,    of   Cam- 
■  bridgeport.  Mass,,  who, 
'  like  most  other  great  im- 
provers of  the  telescope, 
.  is   a,   self-taught    artist. 
It  would  seem   that  op- 
ticians,   like   poets,    are 
born,   not    made.      Mr. 
riark's  first  object-gla.«s- 
es.  strange  to   say.  were 
mide  for  England,  but  in 
1R62  he   completed    one 
having  a  clear  aperture 
of   ISV   inches    for    the 
Chicago       .Astronomical 
Society.     This  was   fol- 
lowed bv  the  great  tele- 
scope of  26  inches  aper- 
ture    fnr     the     Unit^-d 
States  Naval  Observatory 
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Tr'escopi-  i("t/i  i\T  ri(i)i  /»  Agtiiu'le 
ami  Azimuth. 
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EQUATORIAL    REFRACTING   TELESCOPE    AT   WASHINGTON,    D.  C. 


Plate  LXIX. 


See  page  2524. 
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ftt  Washington,  completed  in  November.  1873.  Mr.  Clark  is  con- 
fideut  of  Iji'iug  able  to  proiluoe  iiu  object-glass  of  5  fet-t  U  iiichi-s 
clear  apercuru  and  75  feet  focal  leiij^th. 

The  lart^est  that  hud  previously  been  made  were  those  at  the 
observatories  of  Cambridge,  Ma.s><.,  aud  Hulkowa,  Kussiu,  each 
having  a  clear  aperture  of  15  inches.  These  were  large  in  com- 
parison with  the  instruments  that  had  previouslv  been  used, 
these  at  Dorpat  and  Kcu.sington  having  but  13  inches  aperture 
In  the  United  States,  at  that  time,  among  the  largest  were 
those  at 

Cincinnati 12   inches  aperture  ;  17  feet  focal  length. 

West  Point 9}  inches  aperture;  14  feet  focal  length. 

Washington 9J  inches  aperture;  liit.-i^  in.  focal  length 

Alleghany  City  . .  .13    inches  aperture. 

The  disks  for  Clark's  lenses  are  made  by  Chance  &  Co.,  of 
Sirmingham,  England. 

The  crucibles  are  of  clay,  and  are  built  up  gradually  in  rings 
of  about  2  inches  in  hight,  the  process  requiring  a  whole  year 
for  its  completion. 

Optical  glass  of  the  best  quality  is  then  selected  and  crushed, 
and  the  fragments  separated  according  to  their  specittc  gravity 
by  a  hydraulic  separator,  in  the  manner  employed  for  treating 
ores.  Tho-i^e  of  uniform  quality  and  size  are  selected  and  melted 
by  the  most  intense  heat  of  a  Siemen's  gas-furnace  ;  the  mass  is 
then  cooled  very  slowly,  aud  the  central  portion  sawn  out.  This' 
may  be  reheated  until  sufliciently  tluid,  and  molded  to  approx- 
imately the  desired  shape. 

The  disks  are  then  tested,  to  ascertain  if  the  glass  is  homo- 
geueous  and  free  from  flaws.  This  is  etfected  by  throwing  the 
light  from  a  lamp  through  a  lens  on  one  side  of  tlie  disk,  and 
placing  the  eye  in  the  focus  of  the  lens  at  the  other  side.  Any 
imperfections  thus  appear  greatly  magnified,  and  if  not  remov 
able  by  grinding,  cause  the  rejection  of  the  piece,  at  least  for  a 
lens  of  the  size  for  which  it  was  intended.  Polarized  light  also 
affords  a  very  delicate  test  as  to  whether  or  not  it  has  been 
equally  annealed.  The  di.'^k  is  ground  upon  concave  plates  of 
cast-iron  of  the  proper  curvature  by  pushing  it  back  and  forth, 
at  the  8:ime  time  giving  a  slow  rotary  movement.  Emery,  with 
water,  is  used  as  an  abradant,  finer  sizes  being  successively 
used 

The  polishing  is  effected  by  coating  the  tool  with  a  thin  layer 
of  pitch,  which  is  pressed  into  the  proper  shape  ;  this  is  covered 
with  rouge  and  water,  and  the  disk  manipulated  as  in  the 
grinding  process  The  pieces  forming  the  lens  are,  when  fin 
islied,  put  together  and  set  on  edge,  facing  a  luminous  point 
placed  at  a  distance  equal  to  twelve  or  fifteen  times  the  fociil  dis- 
tance of  the  Ien*= ;  the  appearance  of  this  point  through  the  lens 
is  examined  with  an  eye-piece  of  high  power,  or  by  the  eye 
placed  in  the  focus,  the  optiiian  thus  judges  what  parts  have 
an  excess  or  a  deficiency  of  curvature.  The  polishing  process  is 
then  repeated  upon  such  portions  as  are  too  prominent ;  the 
lens  is  re-examined,  and  this  proce.ss  repeated  until  no  departure 
from  the  proper  curve  at  any  point  can  be  detected.  This  in 
the  cjise  of  large  leases  iii  a  long  and  tedious  operation,  requiring 
many  trials  and  repetitious  of  the  process  The  object-glass  has 
but  two  pieces,  —  a  plano-concave  lens  of  Hint  and  a  double 
convex  lens  of  crown  glass. 

The  Washington  equatorial  (shown  in  Plate  TiXlX,)hasaclear 
aperture  of  26  inches  and  a  focal  length  of  31  feet  ti  inches,  its 
total  length  being  32  feet  6  inches.  The  rough  glass  for  tlie 
object-lens  was  received  by  Messrs.  Clark  in  December,  1871, 
and  was  ground,  polished,  and  finished  in  November,  1S72 
Another  year  was  required  to  finish  the  tube  and  complete  the 
other  ]iarts  of  the  instrument. 

The  tube  is  of  thin  steel,  in  three  pieces,  and  is  mounted  upon 
a  pillar  of  brick  supported  by  an  arched  foundation  of  blue- 
stone,  and  capped  by  a  block  of  sandstone  weighing  about  two 
tons.  The  dome  inclosing  the  instrument  is  41  feet  in  diame- 
ter and  25  feet  high.  Jt  rest?  upon  a  tower  of  ecjual  diameter 
and  21  feet  in  hight.  For  lightness,  and  in  order  that  tlie  tem- 
perature may  be  mainhiinedat  that  of  the  air  outside,  it  is  made 
of  pine,  covered  with  galvanized  iron.  It  rests  upon  thirty-two 
iron  rohers,  running  upon  a  circular  track,  and  is  rotati-d  by  a 
reaction-wheel  driven  by  water  from  a  main  of  the  Washington 
aqueduct,  aud  operating  also  the  clock-work  mechanism  and 
the  conical  pendulum  of  the  instrument. 

The  circles  are  each  read  by  two  microscopes  reaching  from 
the  eye  end  of  the  telescope  along  its  sides  to  the  right-a.'^cen- 
sion  circle,  which  is  divided  to  seconds,  the  declination  circle 
being  divideil  to  tenths  of  a  minute  of  arc.  The  instrument  has 
the  usual  number  of  eye-pieces  and  ring  micrometer,  a  filar 
micrometer,  an  Airey  double-image  micrometer,  a  mica-scale 
micrometer,  and  a  spectroscope.  The  disks  for  the  object-glass 
cost  $7,00lJ:  the  whole  instrument,  about  S  48,000;  and  the 
building  for  its  accommodation,  about  -S  14,000. 

Next  in  size  to  this  is  a  telescope  constructed  by  Messrs.  T. 
Cooke  and  Sons  f.f  York,  England,  for  Mr.  R.  S.  Ncwall,  the 
contractor  for  the  first  Atlantic  cable.  Tliis  has  an  object-gla-ss 
of  25  inches  aperture  and  29  feet  focal  length,  and  is  represented 
as  being  a  superior  instrument. 

Another  English  telescope,  constructed  by  Uev  Mr.  Craig  in 
connection  with  Mr.  Cravatt,  F.  11  S.,  has  a  24-inch  object-glass, 
with  a  focal  length  of  76  feet,  the  length  of  the  tube  being  85 
feet.  This  was  mounted  on  Wandsworth  Common.  The  great 
focal  length  of  this  appears  remarkable,  the  tendency  of  late 


having  been  to  reduce  this  as  far  as  possible  in  proportion  to 
the  aperture  of  the  lens. 

A  tx'lescope  is  now  in  course  of  construction  in  Dublin  for  the 
Auslro-IIungarian  government.  Its  object-glass  will  have  an 
aperture  of  27  inches,  and  its  total  length  will  be  about  32  feet. 

The  ratio  of  focal  lengths,  mode  of  (onstruciion,  powers,  pro- 
portions, adjustments,  and  mounting  are  fully  explained  in 
many  treati>es  on  the  subject.  See  Pearson,  Loomis,  Ueather, 
Simuis,  etc  ,  etc. 

I      See  uinler  the  foUowiii''  lieaJs  :  — 


Newtonian  telescope. 

Object-glass. 

Opi'ra-glass. 

I'tT>|iertive-glaSS. 

KeHccting-telescope. 

Refract  ing-te!e.«cope. 

Submarine  telescope. 

Teinoscope. 

Telemeter. 

Terrestrial  telescope. 

Transit-instrument. 


Astronomical  telescope. 
'  Itinocular  telescope. 
Cassegrainiau  telescope. 
Comet-seeker. 
Equatorial  telescope. 
E)  e-glass. 
Field-glass. 
Finder. 

Galilean  telescope. 
Gregorian  telescope, 
ller.-^chelian  telescope. 
One  of  the  most  important  applications  of  the  telescope  is  to 
1  instruments  for  making  observations  upon  the  heavenly  bodies, 
,  both  to  determine  their  positions  and  for  asceitainiug  the  lati- 
tude aud  longitude.     By  means  of  a  very  small  telescope  of  low 
J  power  attached  to  his  sextant,  the  navigator  is  enabled  to  ob- 
,  serve  with  far  greater  accuracy  the  contact  of  the  sun's  disk 
'  with  the  horizon,  or  the  contact  of  the  limbs  of  the  sun  and 
,  moon,  than  he  could  with  the  plain  sight  tube.     In  fact,  the 
lunar  method  of  finding  the  longitude  would  be  of  little  value 
I  without  the  telescope,  and  the  nicety  and  precision  now  attained 
J  in  observations  on  land,  both  in  astronomical  observations  and 

in  triangulatioos  for  surveys,  would  be  utterly  inipracticable. 
I      Sir  John  ller.-chel  says :  "  The  honor  of  this  capital  improve- 
'  nient "  (the  application  of  the  telescope  to  the  measurement  of 
■  astronomical  angles)  "has  been  successfully  vindicated  by  Der- 
ham   to  our  young,  tilented,   and   unfortunate   countryman, 
Gascoigne,  from   his    correspondence  with  Crabtree  and  Uor- 
rockes,  in  his,   Derham's,  possession.     The  passages  cited  by 
'  Derham  from  these  letters  leave  no  doubt  that,  so  early  as 
I  1640,  Gascoigne  had  applied  telescopes  to  his  quadrants  and 
'  sextants,  tvitii  tftrear/s  in  the  roimnon  fonts  of  tite  glasses  "' ;  and 
I  had  even  carried  the    invention   so  far  as  to  illuminate  the 
)  field  of  views  by  artificial  light,  which  he  found  "  very  helpful 
j  tv/teii   the   vtoon   nppearetk  not,   or   it    is    not    otherjvise  tisht 
I  cHOH^/i.''     These  inventions  were  freely  communicated  by  him 
!  to  Crabtree,  and    through   him  to  his  friend  Ilorrockes,   the 
:  pride  and  boast  of  British  astronomy,  both  of  whom  expressed 
their  unbounded  admiration  of  this  and  many  other  of  his 
delicate  and  admirable  improvements  in   the  art   of  observa- 
tion.    Ga.'^coigne,  however,  perished  at  the  age  of  twenty-three 
at  the  battle  of  Marston  Moor  ;  and  the  pi-emature  aud  sudden 
death  of  Ilorrockes,  at  a\et  earlier  age,  will  account  for  the 
:  temporary  oblivion  of  the  invention.     It  wa-s  revived  or  rein- 
vented in  1667  by  Picard  and  Auzont  (1-alande,  Astron. ),  alter 
,  which  its  use    became  universal.      Morin,   even  earlier   than 
1  Gascoigne  (in  1635),  had  proposed  to  substitute  the  telescope 
tor  plain  sights  ;  but  it  is  the  thread  or  wire  stretched  in  the 
focus,  with  which  the  image  of  a  star  can  be  brought  to  exitct 
coincidence,  which  gives  the  telescope  its  advantage  in   prac- 
tice i  and  the  idea  of  this  does  not  seem  to  have  occurred  to 
Morin. 
I      Tel'e-scop'ic  Boil'er.      {Sfeaw.)      One  fontu'd 
of  .'^pvetal  (.■om-riitric  eyUiuliieal  iiortions. 

Tel'e-scop'ic  Chim'ney.  (XituHcal.)  One 
I  wliich  is  in  sections  slipping  into  eaeli  other,  to  he 
I  lowered  in  time  of  action,  or,  in  certain  river-steani- 
I  ers,  in  ]iassin<;  lieneath  bridges. 

Tel'e-scop'ic  Jack.    A  screw-jack  in  which  the 

lifting    head     is  

raised     hy     the        ""S        ^'g- 6279. 
action    of     two 
I  screws     having 
!  reversed  threads, 
lone    working 
:  within  the  other, 
I  and   both   sink- 
'  ing  or  telescop- 
;  ing  within    the 
1  base.       Hy  this         ^^ 
I  diiierential     ar-         "^ 
[range  ni  e  n  t 
greater  power  is  obtained. 

Tel'e-scop'ic  Lens.  A  compound  lens  suited 
for  the  I'l/r  or  vhjcd-(j}(iss  of  a  teleseoj>e.  Teri'estrial 
telescopes,  or  s]ty-glasses,  liave  two  additional  lenses, 
enabling  an  object  to  be  seen  in  its  natural  instead 
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of  an  inverted  position.     See   Lens  ;    Eye-glas-s  ; 

OlUECT-GLAss  ;  TELKsiorE  ;  etc, 

Tel'e-spec'tro-scope.     An  instrnment  for  ob- 

serving  till'  light  lium  the  phmets  ami  tixed  stars, 

for  ascertaining   tlieir   physical   comlition    and    tlie 

composition  ot  their  atmosphrres. 

At  the  end  of  the  telescope  is  placed  the  spectroscope  (Fig. 

62SU)f  which  contains  two  prisms  A  A,  while  the  image  of  the 
star  is  brought  to  the  slit  of  the  spectroscope 
rf,  which  is  •  300  of  au  inch  in  br^idth.     The 

Fig  62S0. 


lino    of    li?ht 

5pre.id    out    into 

buniJ  by  a  cylindrical 

lens    a.       A    movable 

mirroryis  placed  above 

the  slit   of  the    siH?ctro- 

scope,  by  means  of  which 

the  litrht  of  the  spark  pas 

ing  from   the  luetaltic  poles 

held  between  metal  holders  is 

redei'twl  by  the  small  prism  € 

placed  on  the  slit  into  ibe  optical 

arraiigemeut,  and  is  received  into 

thL-  eye,  the  metal  spectrum  being /fi/^»iiu"s  2V/fs/Mc(ro5Cop<. 

raugedclose  above  that  derived  from 

the  star,  so  that  the  coiociJeuce  or  othenvise  of  the  two  sets  of 

lines  can  l>e  afcuntely  observed. 

Tel'e-ster'e-o-scope.  An  instrnment  described 
by  Helmlioltz,  1857,  for  producing  an  ap|>earance  of 
relief  in  the  objects  of  a  landscape  at  moderate  dis- 
tances. 

It  consists  of  a  frame  on  which  are  set  at  a  convenient  dis- 
tance—  say  4V  feet  —  apart  two  plane  mirrors  at  an  angle  of  45°, 
which  receive  the  rays  of  light  from  the  objects  :  these  are  re- 
flected to  two  central  mirrors,  forming  an  angle  of  45^^  with  the 
first,  in  which  they  are  viewed  by  the  eye.  The  effect  produced 
is  the  same  as  if  the  eyes  of  the  observer  were  at  the  same  dis- 
tance apart  as  the  two  larger  mirrors.  >Vheu  objects  at  a  great 
distance  are  viewed,  they  do  not  appear  in  strong  relief,  but 
rather  as  if  detached  from  the  general  landscape. — Annales  de 
ChcmU,  3a  series,  Vol.  LII.  p.  118. 

Tell'tale.     1.  A  device  for  counting,  indicating, 
detecting,  or  verifying. 

2.  {Xautical.)  a.  See 
Telltale-compa.'^. 

b.  An  index  in  front  of 
the  wbeel,  or  in  the  cabin, 
to  show  the  position  of  the 
I  tiller. 

3.  {Miisic.)  A  movable 
piece  attached  to  an  organ 
to  indicate  when  the  wind 
is  nearly  exhausted. 

4.  {GaS'iiiaking.)  A  de- 
vice attiched  to  a  station- 
meter  to  point  out  any  ir- 

regnlarity  in  the  pi-oduction  of  gas. 

It  consists  of  a  circular  plate  placed  centrally  in  t^ie  iWixVfi't'l 
and  carrj'ing  a  paper  disk,  and  connected  by  gearing  with  the 
wheel  which  turns  the  handbelonging  to  one  of  the  dials  of  the 
meter  Above  it  is  a  clock,  to  whose  minute-hand  is  attached 
an  arm  carrjing  a  pencil  pushed  agsiinst  the  pnper  disk  by  a 
spring  If  the  paper  disk  were 
stationary,  the  pencil  would 
thus  be  caused  to  make  a  ver- 
tical stroke  up  and  down  each 
hour,  but  as  the  disk  slowly 
turns  with  the  dial-wheel,  to 
which  it  is  connected,  the  pen- 
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cil  traces  a  series  of  curves  which  are  closer  together  or  farther 
apart  in  proportion  to  the  quantity  of  gns  pas-^ing  through  the 
meter,  if  the  quantity  of  gas  produced  has  beeu  uuiform,  the 
apexes  of  the  curves  will  lie  etjuidi^Uiut  froui  each  other  at  the 
margin  of  the  disk ;  if  otherwise,  their  distances  will  vary,  being 
nearer  together  when  less  than  the  usual  quantity  passes 
through  the  meter,  and  farther  apart  when  the  normal  amount 
is  exceeded. 

5.  {HorolcKtij.)  A  clock  attachment  for  the  pur- 
pose of  causing  a  record  to  be  niade  of  the  presence 
of  a  watchman  at  certain  intervals.  Aresa's  is  pro- 
vided with  a  rotating  paper  dial,  showing  the  hour 
and  minute  at  which  the  watchman  touclied  a  pro- 
jecting button  having  a  point  which  punctures  the 
paper  dial. 

Smith's  has  a  rotating  circular  frame,  fitted  with  springs  and 
pins ;  the  operative  mechanism  must  be  touched  at  certain 
definite  intervals  in  order  that  these  shall  appear  in  their  proper 
places  when  inspected  in  the  morning. 

A  tetitale  clock  is  described  in  Knglish  patent  No.  1,502  of 
1856.    See  also  Watchuan's  Time-detector. 

6.  A  turnstile  having  mechanism  which  indicates 
tlie  number  of  pa-sst-ngers. 

Tell'tale-com'pass.  (XautknL)  A  compass 
is  suspended  overhead  in  the  cabin.  The  face  of  the 
card  is  downward,  so  that  it  is  visible  from  below, 
and  enables  the  captain  to  detect  any  error  or  irreg- 
ularitv  in  steeling.  i>ee  HAXiiiNG-coMVAss. 
Tei-lu'ri-au.     TcUunon.     See  Tellurium. 

'  Tel-lu'ri-um.  The  preferable  spelling,  in  con- 
sonaiiuf  witii  planetarium j  luitarium.  Encyc.  Brit., 
XVII.  753. 

I      An  appiii-atus  for  the  purpose  of  illustrating  to  the 

,  eye  tlie  i-eal  and  apparent  movements  of  the  earth  ; 

[  exhibiting  the  ellipticity  of  the  eartli's  orbit ;  the 

I  position  of  the  sun  (represented  by  a  lamp  in  one  of 

.  the  foci  of  that  ellipse) ;  the  inclination  of  the  pole 
to  the  plane  of  the  ecliptic,  and  the  constancy  of  the 
pole  during  the  entire  yearly  revolution  ;  the  ap- 
parent movement  through  the  constellations  of  tlie 
zodiac  ;  the  phenomena  of  eclipses,  day  and  night, 
sunrise  and  sunset,  and  the  seasons  ;  the  varying 
declination  of  the  sun';  the  equation  of  time;  the 
motions  and  phases  of  the  moon  ;  and  atlbrding  a 
model  whereon  to  illustrnte  the  theory  of  the  tides, 

,  lunar  disturbances,  etc. 

!      .Sen  No.  66,791,  CampVU,  July  26,  1S67. 

!  In  Davis's  tellurium  {Fig  6282).  a  ball  5*  representing  the 
suu  is  attached  to  an  upright  shaft  rotated  by  a  crank  through 
the  medium  of  intermediate  gearing,  and  passing  through  a 
sleeve  rotated  by  gearing  driven  by  the  sauie  crank,  and  carry- 

,  ing  a  toothed  disk  k  engaging  a  rod  passing  through  a  horizon- 
tal tubular  arm  attached  to  and  at  right  augles  to  the  sleeve. 
The  rod  has  a  .<*ries  of  wheels  at  its  outer  end.  which  impart  a 
rotary  motion  to  the  ball  reprLseuting  the  earth,  placed  on  an 
arm  inclined  at  an  angle  of  23°  28-  therewith,  to  the  beveled, 
disk  £",  and  to  the  moon  m' ;  the  bent  stem  on  which  the  lat- 
ter is  mounted  is  connected  ^rith  an  eccentric  rinj;,  causing  it 
to  move  in  an  elliptic  orbit  around  the  earth  .  it  has  also  a  fric- 
tion-wheel, which,  traveling  around  the  inclined  edge  of  the 
disk  /?,  produces  au  alternate  ascent  and  tle^cent  of  the  moon, 
illustrating  its  changes  of  declination  ;  the  parts  by  which  the 
moon  is  resolved  are  also  so  adjusted  as  to  exhibit  the  retro- 
gression of  their  nodes. 
S^  also  Obrerv.  pages  1577-  loTS  ;  PL-CiETAiuoi,  page  1727. 

Tel-o-dy-nam'ic  Ca'ble.  A  means  for  ti^ns- 
niittiiig  power,  originated  by 
Hiru  oi  Logelbach,in  whichhigfi 
speed  is  employed  to  give  the 
monientive  effect  of  gieat  mass. 

The  motor  is  made  to  give  a  high  ve- 
locity to  a  pulley-wheel,  and  this  wheel 
is  employed  to  carr>'  a  cable  which 
passes  over  another  pulley  at  the  point 
where  the  power  is  to  be  applied  for 
use.  The  cable  may  be  lighter  in  j>ro- 
portion  as  the  velocity  with  which  it 
A"  tniveis  is  greater.  Theoreiically,  there 

^2f5ilitt  i>i  no   limit    tn   ttie  re- 

duction in  size,  if  suffi- 
^  cient    velocity    be    im- 

parted    to     give     the 
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Eiectrn-M'i^itflic  TeiitjteTuture-Alnnn. 

requi-i'e  momentum,  but  in  practice  tliis  is  governed  by  tlie 
velwjty  with  wliicli  the  pulleys  may  be  safely  run,  and  the 
strength  reijuired  by  the  cable  for  overcoming  the  inertia  of  the 
pulley.-i,  the  friction  on  tlieir  axes,  and  the  resistance  of  the  air, 
and  also  the  friction  of  the  smaller  pulleys  on  which  it  must  be 
pupported  when  the  distance  is  considerable.  The  cable  used 
i.«  of  wire,  generally  about  .4  inch  in  diameter,  and  is  supported 
at  intervals  of  about  lol>  yards  in  grooved  pulleys  protected  by 
gutta-perch.i  The  lai'ge  tr.msniitting  and  receiving  pulleys  at 
the  ends  are  about  4  meters  (13i  feet)  in  diameter,  making  from 
150  to  200  revolutions  per  minute ;  the  cable  consequently 
travels  at  the  rate  of  50  to  75  miles  an  hour.  See  Wiiie-kope  ; 
AV'mE-\v.\Y. 

This  mode  of  tr.insmitting  power  was  iirst  successfully  em- 
ployed about  1852,  and  has  since  been  somewhat  extensively  in- 
troduced into  France  and  other  countries. 

In  the  government  powder-mills  at  Olchta,  Russia,  274  horse- 
power, derived  from  turbines,  is  thus  carried  over  4,b00  feet; 
at  the  mines  of  Fahlun,  Sweden,  over  100  horse-power  is  trans- 
mitted nearly  3i  miles.  Some  have  been  put  up  in  thiscountry. 
One  at  Lockport,  N  Y. ,  transmits  25  horse-power  700  feet  over 
pulleys  5  feet  in  diameter. 

The  power  lost  by  friction  of  the  two  great  pulleys  has  been 
ascertained  to  be  2^  per  cent,  by  the  smaller  pulleys  and  rigidity 
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I  of  the  cable  1  per  cent,  for  each  1,000  meters  ;  to  this  must  be 
added  the  resistance  of  the  air.  It  was  calculated  by  the  in- 
j  veotor  that  all  these  together  would  entail  a  loss  of  25  per  cent 
I  in  a  length  of  .^ix  miles,  leaving  75  horse- power  available  at  that 
!  distance  out  of  100  originally  applied  ;  this  is,  however,  thought 
I  to  be  an  overestimate. 

Tel'o-type.    ( Trlajraphij.)    A  |iriutL'd  U'Icgniiii. 

Tem'o-iii.  {EiujinccvLng.)  A  iiillar  ot"  earth  lel't 
ill  all  I'.xravatioii  to  show  how  nuich  earth  lias  been 
lemovcil. 

Tem'per.  1.  An  alloy  used  by  pewterers  :  tin, 
2  ;  copiiei',  1.      See  Alluv. 

2.  Tlie  pai-ticiilar  condition,  as  to  hardness,  of 
steel.     See  Temfeiiing. 

3.  Milk  of  liine,  or  its  ciiuivaleiit,  added  to  boil- 
inf;  siniji  to  clarify  it. 

Teni'per-a-ture-a-larm'.  A  device  which  auto- 
matically makes  a  sij;iial  when  the  teiiijieraliire  of 
the  ]ilace  where  it  is  located  exceeds  or  falls  below  a 
determinate  point. 

In  Fig.  6283,  one  end  of  a  wire,  attached  to  a  slider  on  the 
rod  /,  is  set  to  a  certain  degree  in  the  tube  of  the  bent  ther- 
mometer ;i,  the  other  end  being  connected  with  one  of  tlie  poles 
of  an  electro-magnetic  coil  b.  A  .^econd  wire,  inserted  into  the 
bulb  of  the  thermometer,  leads  to  the  other  pole.  When  the 
mercury  rises  so  as  to  touch  the  other  end  of  the  first  wire,  the 
circuit  is  completed,  and  the  armature  §  of  the  electro-magnet, 
which  turns  on  a  spring  axis,  operates  the  rod  i,  sounding  the 
bell  c 

'  In  Fig.  0284,  the  expansion  and  contraction  of  a- metallic 
thermometer,  through  the  medium  of  a  segment  rack  and 
pinion,  operate  an  index  -\',  which,  on  coming  in  contact  wiUl 
a  projection  upon  eitlier  of  two  arms  x  x' ,  closes  an  electric  cir- 
cuit and  operates  an  alarm  These  arms  are  independently  ad- 
justable toward  and  from  the  central  point  of  the  index  c,  so  as 
to  permit  various  maxima  and  minima.    See  also  TUERM08COPE ; 

,  Thermostat  ;  Thermostatic  Alarm  ;  etc. 

I  Tem'per-er.  A  machine  in  which  articles  are 
ground  tii{,'ether,  with  the  addition  of  a  proper  quan- 
I  tity  of  water,  to  intimately  commingle  them  and  de- 
I  velop  the  plasticity.  Sand  and  lime  thus  tempered 
]  Ibrm  mortar  ;  clay  thus  tempered  becomes  lit  for  the 
i  potter's  use.  The  machine  used  by  Coignet  in  com- 
!  pounding  his  hHou  is  called  a  maluxutor. 

Machines  for  compounding  flour  and  water  into 
dough  are  substantially  similar,  anil  are  called  knead- 
!  iiKi-tiuirliine.t.      See  pages  1230,  1231. 

Tem'per-ing.  {Metal-working.)  The  process  of 
producing  in  a  metal,  particularly  steel,  that  pecul- 
iar degree  of  hardness  and  elasticity  which  adapts  it 
for  any  of  the  purposes  to  which  it  is  to  be  applied. 
The  malleable  metals  generally  increase  in  hard- 
nc.is  by  being  hammered  or  rolled,  and  hninmer- 
hnrdcninfj,  that  is,  hammering  without  the  ap]ilica- 
tion  of  heat,  is  frequently  employed  for  hardening 
some  kinds  of  steel  springs. 

Steel,  however,  is  Ibr  most  purposes  hardened  liy 
plunging  it  while  hot  into  water,  oil,  or  other  licpiid, 
to  cool  it  suddenly. 

One  of  the  earliest  notices  of  this  art  is  a  simile  in 
the  Odys.sey,  "As  .some  smith  plunges  into  cold 
water  a  loudly  his.sing  axe,  tempering  it." 

The  notices  of  the  early  use  of  biiyJil  iron  are. 
given  under  the  caption  Speel. 

Bronze  is  tempered  by  a  process  reverse  to  that 
adopted  with  steel.  Cooling  bronze  slowly  hardens 
it.  The  sudilen  cooling  makes  it  less  frangible,  and 
is  adopted  with  gongs.  Dr.  Faraday  made  the  re- 
mark many  years  since.  By  a  careful  process  of 
alloying,  tempering,  and  hammering,  bronze  may  be 
made  as  hard  as  steel,  and  make  excellent  springs. 

IMiny  (A.  n.  701)  n'conimends  oil  for  tempering 
steel  ;  he  states  that  iralcr  makes  it  brittle. 

Metals,  in  general,  suffer  no  apparent  change  when  heatedto 
redness  and  suiUlenly  cooled.  Pure  malleable  iron  remains 
entirely  unaffected,  but  when  combined  with  proportions  of 
carbon  variable  within  certain  limits,  forming  steel,  it  possesses 
this  property  of  being  hardened  when  suddenly  cooled,  and  be- 
ing again  softened  by  i-ebeating  and  slowly  cooling  to  an  emi- 
nent degree,  giving  it  that  pre-eminence  which  it  enjoys  over 
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all  other  metals  for  formiDg  weapons,  tools,  and  manv  other 
articles.  This  quality,  which  appears  to  be  due  to  molecular 
changes  in  the  metal  caused  by  great  changes  of  tem[>era- 
ture,  b  to  a  certain  extent  participated  in  by  cast-iron  whicli 
contains  a  much  larger  proportion  of  carbon,  and  may  be 
superficially  hardened  by  chilling:  without,  however,  ag;tin 
being  softened  by  a  second  application  of  heat. 

Thin  plates  of  steel  may  t>e  hardened  by  placing  them  be- 
tween two  good  conductcrs  of  heat,  as  a  haonmer  and  anvil 
Thictvcr  pieces  become  moJerately  hard  when  exposci  to  the  air 
upon  the  anvil.  If  laid  on  cold  cinders  or  other  poor  conductor, 
they  become  softer,  and  still  more  so  if  placed  in  hot  cinders,  or 
are  otherwise  very  gradually  cooiei.  By  heating  in  clos«l  Imjxcs 
with  charcoal,  and  very  slowly  cooling,  the  meial  is  reduced  to 
its  softest  state:  by  using  iron  turnings  or  fiue  scak-  Iro.n  the 
forge,  lime,  or  othermitter  which  will  combine  with  the  carbon, 
its  surfjce  may  be  reconvened  into  malleable  iron,  as  is  done 
in  Perkins's  process  for  transferring  steel  engravings.  See 
Bank  NOTE  ENGaiviNC,  page  223  ;  Anneauxg,  pages  111  -  114  , 
Steel-plate  E>cxati?«c. 

Great  diversity  exists  in  opinion  and  in  practice  as  to  the 
best  method  to  be  adopted  in  each  particular  case.  The  fol- 
lowing principles  are,  however,  generally  agreed  on  :  — 

The  lowest  available  temperature  should  be  emploved  in 
forging  and  tempering  steel ;  the  hammering  should  be  applied 
equally  throughout,  and  for  cutting  tools  should  be  continued 
until  they  are  nearly  cold. 

Coke  or  charcoal  is  much  better  for  fuel  than  coal,  the  sul- 
phur in  which  is  apt  to  be  injurious. 

The  scale  should  be  removed  from  the  fiice  of  the  work  to 
expose  it  more  uniformly  to  the  cooling  medium- 
Hardening  a  second  lime  without   rehammering  should  be 
avoided,  and  the  less  firequently  the  steel  passes  through  the 
fiiv  the  better. 

The  smallest  works  are  heated  with  the  flame  of  the  blow- 
pipe, and  an;  occasionally  supported  on  charcoal.  Larger  works, 
which  are  yet  too  small  to  be  conveniently  exposed  to  the  open 
fire,  are  protected  by  an  iron  tube  or  box.  which  is  placed  in 
the  fire.  A  crucible  or  iron  pot  filled  with  lead  and  heated  to 
redness  is  excellent  for  long,  thin  tool*,  such  as  artist's  gravers 
Sometimes  a  pan  filled  with  charcoal  dust  and  heated  to  redness 
CD  the  fire  is  used. 

Many  articles  are  heated  in  the  ordinary  forge-fire  The 
bellows  should  be  used  sparingly,  and  the  work  should  be  al- 
lowed ample  time  to  get  hot,  or  so'tk.  as  ir  is  termed  The  piece 
should  be  uniformly  heated  by  moving  it  about  to  expose  all 
parts  to  the  fire,  and  it  is  better  that  it  should  be  rather  under- 
heated  than  over-heated,  as  the  latter  involves  the  risk  of  burn- 
ing the  metal,  while  in  the  former  case  the  defect  may  be  cor- 
rected by  a  second  beating.  Too  lictle  heat  f-iils  to"  produce 
hardness,  and  in  the  opinion  of  some  has  an  opposite  effect. 
It  is  consequently  reported  to  for  lowering  the  tempt-r,  the 
steel  in  this  ca.*e  being  dipped  into  water,  suddenly  withdrawn, 
held  a  few  moments  in  the  steam,  again  dipped,  and  similarly 
treated,  and  so  on  until  cool. 

Various  liquid?  and  cojijK)unds  have  been  recommended  for 
hardening.  Plain  water  is  that  generally  used,  and  that  which 
has  been  long  in  use  is  preferred-  The  common  opinion  is  that 
mercury  gives  the  greatest  degree  of  hardness  :  then  cold  salt 
■water,  or  water  mixevl  with  astringent  or  acidifying  matters  : 
then  plain  water  ;  and  lastly,  oily  mixtures. 

These  last  are  generally  u-^«d  for  springs  and  thin  articles, 
and  in  some  cases  water  covered  with  a  film  of  oil  is  employed 
A  very  high  degree  of  hanlness  is  said  to  be  imparted  to  gravers, 
watchmaker's  drill*,  and  like  small  tools  by  plunging  them  while 
hot  into  a  stick  of  st-aiing-was,  withdrawing  them,  and  repeat- 
ing the  operation  until  they  become  too  cool  to  penetrate 
Steel  pens  are  hardened  in  an  oily  mixture,  and  generally 
tempered  in  oil  or  an  oily  mixture,  the  boiling  point  of  which 
is  of  the  proper  temperature  to  let  the  temper  down ,  or  in  a  dry 
oven,  where  a  lesser  heat  may  l>e  imparte<l.  Saws  and  spring 
are  generally  hardened  in  various  compositioa«  of  oil.  suet, 
wax,  and  other  ingredients,  which  are  partially  wiped  and 
afterward  burnt  or  blazed  off.  Gunlock  springs  are  sometimes 
fired  in  oil  over  a  fire  in  an  iron  tray  to  let  down  the  temper. 
Watch-springs  are  hardened  in  oil  and  hUized  off:  they  are 
then  stretched  in  a  frame  and  polished,  which  appears  to  have 
destroyed  the  elasticity  :  this  i*,  however,  afterwanl  restored  bv 
hammering.  It  is  SAid  that  Dimascus  sword-blades  are  hard- 
ened by  heating  to  a  certain  temperature,  and  then  waving 
them  in  a  draft  of  cold  air. 

Files,  previous  to  being  hardened,  are  drawn  throuerh  beer- 
grounds,  yeast,  or  other  sticky  matter,  and  then  through 
common  salt,  mixed  with  cows"  hoof  previously  roasted  and 
pounded,  which  serves  to  protect  the  teeth  against  the  dir¥<'t 
action  of  the  fire-  This  lessens  the  tendency  to  crank,  and  the 
fusion  of  the  .=alt  also  indicates  the  proper  heat  for  hardening. 
The  temper  of  the  tang  is  afterward  dratrn  to  render  it  Jess 
brittle 

XeeJles  are  tempered  by  exposure  to  heat  on  an  iron  plate 
over  a  fire.  They  are  kept  in  motion  by  an  iron  shovel  till  the 
blue  color  appears,  when  they  are  instantly  removed 

A  convenient  nittnod  of  tempering  small  articles  is  by  a  flat 
bar  of  iron  heated  to  redness  at  one  end  :  these  are  placed  on  a 
part  of  the  bar  which  is  at  the  required  heat  until  they  a^^ume 
the  proper  color.     A  number  may  thus  be  operated  oii  at  once, 


}  Tools  for  metal. 


being  gradually  pushed  forward  from  the  cooler  to  the  hotter 
parts  of  the  bar. 

Tht--  heat  required  for  letting  down  the  temper  is  judged  of 
by  the  color  of  the  film  of  oxide  which  forms  upon  the  surface 
of  the  steel  wuen  it  is  reheated  after  hardening  For  thif  pur- 
pose a  portion  at  least  of  the  metal  must  havL-  a  bright  surface. 
This,  as  the  metal  becomes  heated,  assumes  the  following 
colors  :  1,  pale  yellow,  deepening  into  a  straw  vellow  ;  2.  full 
yellow :  3,  the  color  deepens  to  purple,  cooper,  brownish 
purple  ;  4,  deepens  into  violet :  5,  indigo  blue  to  dark  blue  ;  6, 
lighter  blue  to  sky  blue;  7,  the  blue  becomes  gre*-iii>h,  pro- 
ducing shades  of  gray  and  sea  green :  8,  the  su-el  reddens. 

These  colors  form  a.  sure  guide  for  the  workman,  who  has  only 
to  remove  the  article  from  the  fire,  when  it  a.-^sumes  the  desired 
color,  and  immerse  it  in  cold  water;  this,  howtver,  is  some- 
times dispensed  with. 

The  follo^ving  tabular  statement  shows  the  colors  and  d^rees 
of  heat  proper  for  tempering  various  articies  of  steel :  — 
1-  Very  pale  straw  vellow 43li°  I 

2  A  shade  darker  of  yellow 450°  ( 

3  Darker  straw  yellow 470="  j  Tools      for      wood, 

4  Still  darker  straw  yellow 490°  |      screw-taps,  etc. 

5.  Brown  yellow 500°  i  Uatchets,chipping- 

6.  Yellow,  tinged  slightly  with  pur-  '     chisels,  and  other 

pie o2CP  C     pereussive    tools, 

7    Light  purple 530*  '     saws,  etc. 

8.  Dark  purple 550°  I  ^     ■ 

9    Dark  blue.... --^yo  J  tpnngs. 

10.  Paler  blue 590")  -  «.<•*.. 

11.  Still  paler  blue 610=r^***L^"    *^'"    ""^ 

12.  Still  paler  blue,  tinged  with  green.630=  )      ^^''^  purposes. 
It  has  been  proposed  to  employ  in  tempering,  alloys  com- 
posed of  lead  and  tin  in  such  projH>rtions  that  the  fusing-point 
of  each  alloy  should  correspond  to  the  letting  down  tempera- 
ture proper  to  each  class  of  articles  to  be  tempered. 

Garman  and  ^igfried's  process  of  working  and  tempering 
steel  consists  in  heating  it  to  a  cherry  red  in  the  forge,  then 
covering  it  with  salt :  salt  is  aL«o  thrown  into  the  fire,  and  the 
steel  ;s  worked  until  it  is  nearh  brought  to  the  finished  form. 
The  steel  is  then  covered  with  a  mixture  of  one  part  each  by 
weight  of  salt,  sulphate  of  copper,  sal  ammoniac,  and  sal  soda, 
with  i  part  of  nitrate  of  potash,  heited  and  hammered  ;  being 
thus  alternately  treated  with  the  composition,  and  heated  and 
hammered  until  it  assumes  its  finished  form.  It  is  then  slowly 
healed  to  a  cherry  red  and  plunged  into  a  bath  composed  of 
ram  water,  1  gallon  :  alum,  H  ounces:  sulphate  of  copper,  IJ 
ounces:  sal  soda.  li  ounces  ;  nitrateof  potash,  li  ounces  ;  salt, 
6  ounces.     These  proportions  may  be  slightly  varied. 

Large  articles  are  very  liable  to  crack  if  removed  from  the 
hardening  bath  before  becoming  cool,  owing  to  the  unequal 
contraction  of  the  interior  and  exterior  portions. 

To  avoid  this  they  should  I>e,  if  not  already,  protected  by  a 
coating  of  scale  covered  with  soft  soap,  graphite,  plumbers' 
size,  or  other  suitable  substance  When  heated  in  a  common 
fire,  pmssiate  of  potash  is  to  be  preferred-  This  is  powdered 
and  sprinkled  or  sifted  uniformly  over  the  surface  of  the  article, 
which  is  then  heated  to  the  proper  degree  and  dipped  in  the 
water:  when  extra  large,  a  second  coating  and  heating  may  be 
advisable. 

Steel  heated  to  re>ilness  and  suddenly  cooled  becomes  too 
hard  —  glass  Aore/,  as  it  l«  termed — for  most  purposes.  Files 
are  left  in  this  state  Most  other  articles  are  reheated  to  a 
greater  or  less  degn-e,  and  again  cooled  in  a  bath  of  some  suit- 
able substance-  This  constitutes  the  umpiring,  or  letting 
down  the  temper- 
In  some  cases  the  hardening  and  tempering  are  done  at  a 
single  operation,  the  piece  being  heated  only  to  700=,  800°,  or 
9'Xi^  Fah.,  and  then  plunged  into  water  :  in  others  the  temper- 
ing heat  is  derived  from  that  portion  of  the  piece  which  has 
not  been  cooled,  which,  when  the  article  is  removed  from  the 
bath  again,  heat-s  up  the  cooled  part  to  the  proper  temperature 
for  tempering  by  re-immersion. 

Instead  of  hardening  by  immersion  and  reheating  to  lower 
the  temper,  it  has  also  been  recommended  to  use  water  just 
sufficiently  hot  to  produce 

the  desired  temperatonce.  Fig.  6285. 

The  proper  heat  varies  ac- 
cording to  the  kind  of 
steel  and  the  size  of  the 
articles  For  springs  for 
the  needle-gun  a  tempera- 
ture of  about  130=  Fah. 
has  been  employed.  For 
some  kinds  of  steel,  boil- 
ing water  is  used.  Cooling 
in  hot  water  i'%  said  to  in- 
crea.«e  the  tenacity  and 
elasricity  of  steel  contain- 
ing 0  2  to  0-4  per  cent 
carbon,  without  much  af- 
fecting its  hardness- 

Tem'per-ing-fur  - 

nace.      {Mctai-icork-   "— 

ing.)       One    specially       Felloics's  Temperins-Fumace. 


TKMPERING-MACHINE. 
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TEMPERING-WHEEL. 


contrived  for  imparting  an  e(|ual  heat  to  tlie  articles 
to  be  teinpert'il. 

Fellows'a  has  a  series  of  tubes  t  over  the  grate  g,  in  which  the 
articles  are  placed  to  heat  for  hai-ileuing.    To  lower  the  temper, 
they  are  placed  on  a  plate 
Fig.  6286.  Pj  which   is  covered  with 

saud.     b  is  the  Xilu.st'pipe, 
and  h  a  coal-receptacU'. 
h       h       c  In  Layton's   tt-nipering- 

"'  furnace  (Fig.  6286),  pro- 
jecting portions  a  a  of  the 
top  liave  a  downward  cur- 
vature and  longitudinal 
opeuiugs,  adapting  tliem 
to  receive  tlie  edge  of  a 
scythe  or  similar  curved 
inipleiuent,  enabling  the 
heat  to  be  uniformly  ap- 
plied to  the  blade  ;  another 
portion  6  b  has  openings 


through  the  pipes  i  /into  the  tanks,  playing  in  jets  against  both 
sides  of  tlie  plate  ;  a  puuip  ./  returns  the  water  from  the  lower 
reservoir  to  the  upper  one,  in  order  that  it  may  be  used  again. 


G2S3. 
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Laytoii's  Tewperins;-Furtiace. 


to  which  the  heat  is  admitted  through  side  apertures,  and  applied 
at  particular  spots  in  tlie  blade,  to  rectify  irregularities  in  the 
temper  ;  at  a  third  opening  c  the  heat  may  be  applied  to  the  flat 
of  the  blade 

Tem'per-ing-ma-chine'.      One    for    liandliiig 
lu'avy  stL'i'l  plate.s  iliirin^  tliu  operations  in   tenqier- 

Urban'sniacIune(Fig.  6287)  l"ig-  6287. 

isdesignt'il  fur  niiit'onnly  tem- 
pering steel  plati'S,  without 
risk  of  bending  or  buckling. 

For  this  purpose,  the  boated  plate 
a  is  lowered  until  it  rests  vertically 
between  guides  midway  between 
two  tanks  b  b'  having  numerpus 
perforations  in  tlieir  sides  next  to 
the  plate.  Dy  pulling  a  cord  c,  the 
Talves  d '!'  are  opened,  and  salte  I 
water  from  the  reservoir  e  descends 


Merctr  and  HintoiCs  Machine  for  Tcinpering  Sair-Plalet: 

In  Mercer  and  Hinton's  machine  (Fig.  6288)  for  tempering 
aaw-plates,  the  plate  is  clamped  between  two  perforated  plates, 
strengthened  by  ribs  b-  6',  forming  a  carriage  which  runs  on 
rails  down  into  the  bath  A.  The  carriage  is  raised  or  lowered 
by  means  of  a  rope  or  chain  passing  around  pulleys  and  oper- 
ated by  a  winch. 

In  CroPMnan'."  machine  for  tempering  scythe-blades,  the 
blade,  after  being  properly  heated,  is  placed  between  two  jaws, 
which  are  forced  together  by  depressing  a  treadle,  clamping  the 
blade,  and  at  the  same  time  immersing  it  in  a  tank  beneath. 

Fig  62S9. 


^^   ^=^  m\  -Lcf"      r  ^"n 


Ifrbmn^s  Temperins:-  Machine. 


Tempfring-  Wheel. 

Tem'per-ing-wheel.  A  ilovice  for  inking  and 
tenijieiiiit;  rinv  for  making  liiiuk,  etc.  The  wheel  is 
of  cast-iron,  and  revolves  tyi  an  axis,  one  end  ot 
which  is  pivoteil  to  an  mn-ight  in  the  center  of  a 
circular  pit,  and  the  other  has  means  of  attachment 
for  a  horse  or  horses.  A  rack  ami  gear-wheels  con- 
nected with  the  axle  cause  the  wheel  to  alternately 
approach  and  recede  from  the  center  of  the  pit  dur- 


TEJIPER-SCREW. 
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ing  its  onward  movement,  exposing  every  part  of  the 
clay  to  its  action. 

Tem'per-scre'w.  1.  (IFdl-boring.)  A  piece  by 
which  tlie  tools  are  suspended  from  the  walking- 
beam,  and  are  lowered  as  the  drilling  progresses. 

2.  A  sc^-screw  for  adjustment.  One  which  brings 
its  point  against  a  bearing  or  an  object. 

Tem'piate.     See  Templet. 

Temple.  1.  {Wcaviwj.)  An  instniment  for 
keeping  cloth  its  proper  breadth  while  the  reed 
beats  lip  against  it  in  the  process  of  weaving.  In  a 
loom  weaving  lOU  picks  per  inch,  tlie  vibration  of 
the  reed  being  4  inches,  the  reed  passes  over  each 
portion  of  the  warp-threads  800  times.  If,  there- 
fore, the  cloth  be  not  extended  so  as  to  bring  the 
warps  nearly  paralbd  to  the  motion  of  the  reed,  the 
selvedge-threads  beconiL'  chafed. 

To  obviate  this  ditficuUy  tlie  temple  is  designed. 

The  old  form  is  shown  at  a.  It  consists  of  two  pieces  of  hard 
wood  with  points  at  the  ends  to  catch  the  selvedge  at  either 
side.  They  are  adjusted  as  to  length  for  the  width  of  the 
goods. 

b  shows  Stillman's  jaw  temple,  patented  in  1S26  The  cloth 
was  released  and  allowed  to  slide  forward  when  the  lay  was  full 
up  against  it,  and  shut  together,  holding  it  out  to  a  proper 
width  when  tiie  lay  retired,  b  shows  the  part  which  held  the 
cloth 

Fig-  629(y 
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[  conformation,  and  is  laid  against  the  olyect  heing 
I  moldfd,  built,  or  turned,  so  iis  to  test  the  conformity 
;  of  tlie  object  thereto. 

In  the  examples,  a  is  a  tnnptet  for  a  balust*r,  which  is  turned 
:  in  a  lathe. 
I      6  is  a  templet  for  a  5team-enpne  cylin- 

der,  the  moid  of  which  is  made  of  loam 
I  work.     See  Casti>G- 
'       Teinpltix  or  pattern  plates  of  hardened 

steel  are  used  for  te-^tin^  the  progress  and 

perfection  of  cuiTctl  wnrks  that  are  shaped 

by   the  file.     Sheet-u-.etal   works,  not  re- 
quired   iu    sufficient    quantity   to    make 

punches   and    dies  for   their  production, 

are  f;ishioned  between  tnnplfts  in  a  Tice- 

The  tenip-et  lor  forming  the  striking  wheel  of  a  clock  has  12 
\  steps  arranged  spirally  on  its  edge  A  number  of  brass  disks 
;  are  rlamped  between  two  of  such  templets,  and  then  di-essed  by 

a  file  in  correspondence  with  the  pattern  at  each  end  of  the 
<  pack 

{  In  making  lenses,  templet''  of  sheet-brass  are  first  made  cor- 
'  responding  to  the  curves  of  the  lenses.     These  templets  are 

used  iu  making  the  sJtfUs  and   runners,   between  which   the 

lenses  are  grouiid  to  shape. 

Pertbrated  templets  are  used  by  boiler-makers  and  others  to 

lay  out  the  boles  for  punching     In  order  to  allow  one  section 

Fig.  6292. 


Tetnplels. 


Loom-Teniples. 


The  fir-=t  rotary  temple  was  patented  by  Tra  Draper  in  1S16. 
In  this,  tlie  cloth  was  held  by  a  horizontal  wheel  havinn  a  row 
of  teeth  set  obliquely  to  \is  axis.  It  was  improved  in  1829  in 
festeninu  it  to  the  breast-beam  by  a  spring  to  give  it  elasticity. 
George  Draper's  patent  of  1S40  added  another  row  of  teeth  "to 
prevent  its  leaving  a  track  in  the  cloth. 

c  is  the  Kayser  temple  which  holds  the  cloth  extended  by 
needle-pointed  rings  turning  at  an  oblique  angle  to  the  plane 
of  the  breast-beam,  thereby  automatically  stretching  the  cloth 
as  it  passes  through 

d  is  the  "  Dutcher  ■'  temple,  now  in  general  use.  It  has 
small  cylindrical  toothed  rolls  holding  the  cloth  by  two  or  more 
inches  of  its  breadth.  It  works  nearer  to  the  reed  than  the 
others,  and  has  a  reciprocating  action  whereby  the  lav  beating 
against  it  pro'luces  a  motion  corresponding  with  ami  equal  ro 
the  motion  of  the  cloth.  The  lower  figure  shows  several  parts, 
—  the  spiked  roller  d',  its  case  and  bar  d",  and  the  spring  d"' 
detacheil ;  also  the  device  d  complete. 

2.  One  of  the  bars  on  the  outer  ends  of  the  spec- 
tacle bo\vs  by  which  the  spectacles  are  made  to  clasp 
the  he;nl  of  the  wearer. 

Tem'plet.     1.   A  mold  or  pattern  used  by  niold- 

ers,  bricklayers,  manhinists,  etc.,  in  laying  off  their 

work.     It  frefjiiently  consists  of  a  flat,  thin  board, 

whose  edge  is  dressed  and  shaped  to  the  required 
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of  pipe  to  slip  into  another,  the  holes  around  the  plate  are  not 
punched  in  rectangular  patterns. 

^^i^iams■s  adjustable  templet  has  movable  perforated  side 
bars,  combined  with  T-shaped  heads  upon  the  central  bar; 
also  adjustable  and  perforated  slides  combined  with  each  other 
and  with  the  central  bar. 

2.  {Shipbuildiufj.)  a.  A  mold  of  a  certain  figure  to 
test  or  direct  the  conformation  of  a  timber  or  other 
object. 

b.  A  perfoi-ated  piece  or  strip  by  wliich  a  line  of 
rivet-holes  is  marked  on  a  plate  to  be  punched. 

c.  One  of  the  wedges  in  a  building-block. 

3.  (Building.)  a.  A  short  piece  of  timber  or 
large  stone  placed  in  a  wall  to  receive  the  impost  of 
a  f^irder,  brestsummer,  or  beam,  and  distribute  its 
weight  ;  a  wall-plate  ;  a  torso/. 

b.  A  plate  .spanning  a  window  or  door  space  to 
sustain  joists  and  throw  their  weight  on  the  piers. 

4.  ( IVcavinQ.)  The  tenijilet  of  the  horsehair- loom 
is  a  pair  of  jaws  for  each  selvedge.     See  Tkmple. 

Temse.  {Milling.)  A  bolting  cloth  or  sieve. 
Tcmise. 

Ten.  {Mining.)  A  measure  (local)  containing 
420,  and  in  other  cases  440  bolls,  Winchester  meas- 
ure. 

Te-nac'u-lum. 
(Surgical.)  o.  A 
fine  hook,  attached 
to  a  handle,  which 

is   thrust    through  ''  ~~^^^^_I^ 

the  parietes  of  a 
blood-vessel  to  draw 
it  out  and  enable  it 
to  be  tied. 

a,  poeket-tenacu- 
lum. 

6,  aneurism -tenacu- 
lum 

e,  aneurism -needle 

rf,  ordinary  tenacu- 
lum. 

*',  tenacnlum-forceps. 

The  double  tenacula 
(Fig6294iconsistoftwo 
hooks,  pivoted  after  the 


Fig.  6293. 
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Fig.  6291. 


Double  Tnmcula. 

manner  of  scissors,  for  more  effectually  holding  the  ends  of  a 
severed  artery. 

6.   Bonc-nlpprrx. 

Te-nac'u-lum-for'ceps.  (Stiryica!.)  An  in- 
struniciit,  kmnvn  :is  Assaluii's  tenaculum,  foi'  grasp- 
ing tlie  paiii-tus  of  ail  artery,  to  facilitate  tying. 
The  instrument  has  a  [lair  of  bifurcated  claws  wliich 
close  into  each  other  uiiou  the  artery  by  the  force  of 
a  spring. 

The  tenacnlnni-forceps  with  a  sliding  ring  was  used  in  old 
Rome.  One  wa.s  disinterred  at  Pompeii  in  1819  by  Dr  Cavenko 
of  St.  Petersburg,  in  the  Via  Consularis.  It  is  pictured  in 
Smith's  "  Diclionary  of  Antiquities,"  page  274,  and  is  in  the 
Museum  of  Portici. 

e  (Fig.  6293)  is  an  instrument  invented  by  Prince,  which  acts 
the  part  of  a  tenaculum  and  forceps  combined.  Tile  upper 
bow  is  that  of  the  tenaculum,  and  beneath  it  are  the  bow  jaws 
of  the  forceps.  The  blades  of  the  jaws  are  made  wide  enough 
to  stop  the  bleeding,  and  when  the  noose  of  the  ligature  is  over 
the  largest  swell  of  the  blades,  it  slides  into  its  position  without 
catching  upon  the  point  of  the  teuaculum. 

Te-naille'.  1.  (Fort i/iait ion.)  A  low  work  located 
in  the  ditch  and  in  front  of  a  curtain  to  jirotect  the 
curtain  and  Hanks  of  the  bastions.  A  passage  is  left 
between  each  end  and  the  adjacent  Hank.  See 
Bastion. 

2.  (Surgical.)  Nippers  :  teitrt2'We  mcmw,  cutting 
nippers  ;  bone  nippers. 

TciictlcJi.     Craniotomy  forceps. 

Te-uail'lon.  (Fortification.)  A  low  outwork 
having  a  .salient  angle  ;  it  was  formerly  usual  to 
place  one  on  each  side  of  a  ravelin  to  increase  its 
strength  and  cover  the  shouldei's  of  the  bastion. 

Ten'ant-saw.    See  Tenon-.saw. 

Tend'er.  \.  (Railroading.)  The  carriage  which 
is  attached  to  a  locomotive  and  contains  a  supply  of 
fuel  and  water.     See  Locomotive. 

In  1854,  Angus  W,  McDonald,  of  New  Creek  Depot,  Va  ,  pat- 
ented a  plan  for  filling  the  tanks  of  locomotive  tenders  with 
water  without  stopping  the  train,  by  using  an  inclined  scoop, 
which  was  caused  to  dip  into  reservoirs  placed  at  suitable  in- 

Fig.  6295. 


Tender. 


Self-Supplijins  Tender. 

tervals  alongside  of  or  beneath  the  track.  This  method,  which 
met  with  little  favor  in  this  country,  has  been  adopted  on  sev- 
eral English  railways.  As  there  practiced,  a  long  water-trough 
a,  made  up  of  cast-iron  sections,  is  laid  upon  the  sleepers  be- 
tween the  rails,  and  at  such  an  elevation  that  the  scoop  t>  miiy 
be  immersed  into  the  water  a  depth  of  two  inches,  just  equal  to 
the  depth  of  its  mouth,  which  has  a  width  of  10  inches.  The 
scoop  is  hinged  at  c,  and,  when  not  in  use,  is  tilted  upward  by 
a  counterbalance  weight.  When  one  of  the  supply-troughs  is 
approached,  the  scoop  is  depressed  by  means  of  the  rod  d,  and 
the  onward  movement  of  the  train  causes  the  water  to  rush 
into  the  mouth  and  be  forced  up  the  delivery-pipe  c.  having  n 
downwardly  opening  mouth  through  which  it  is  discharged 
into  the  tank.  On  releasing  the  handle  of  the  rod  f/,  the  scoop 
ceases  to  operate. 

2.  (Nautical.)    A  small  vessel  employed  to  tend 


upon  a  larger  one,  with  supplies  of  provisions,  to  carry 
dispatches,    to    assist 

in  the  ]ierlormance  of         „ „  Fig.  6296. 

shore  duty,  in  recon- 
noitering,  etc. 

3.  (HoKsclio/d.)  A 
small  reservoir  at- 
tarhed  to  a  mop, 
scrubbi-r,  or  similar 
utensil. 

In  the  example,  the 
socket  G  receives  the 
mop-handle,  the  tender  C 
is  supplied  through  the 
trough  D,  aud  the  water 
is  caused  to  tlow  by  com- 
pressing the  arm  K,  open- 
ing the  valve  E,  which  is  afterward  closed  by  a  spring. 

Ten'der  Por'ce-lain.  A  ware  composed  of  a 
vitreous  frit  renJcred  opaque  and  less  fusible  by  ad- 
dition of  calcareous  clay.  Its  glaze  is  a  glass  of  sil- 
ica, alkali,  and  lead. 

Ten'do-tome.  (Surgical.)  A  subcutaneous 
knife,  having  a  small  oblanceolate  blade  on  the  end 
of  a  long  stem,  and  used  for  severing  deep-seated 
tendons  without  inakiiig  a  large  inci.sion  or  dissect- 
ing down  to  the  spot.     See  Tenotome. 

Ten'oil.  (Carpenlrtj.)  The  projecting  end  of  a 
piece  of  timber  fit- 
ted for  insertion  «^  Fig.  6297. 
into  a  inorti.se, 
formed  by  cutting 
away  a  portion  on 
one  or  more  sides; 
sometimes  made 
cylindrical.  The 
usual  joint  input- 
ting up  wooden 
friimes,  whether  of 
buildings  or  ma- 
chines. 

o,  tenon. 

6,  mortise. 

c,  relish. 

d,  dovetail  tenon 
and  key. 

Tenons  are  se- 
cured in  their 
mortises  by  iiins, 
or  by  giving  them 
a  dovetail,  which  Tenons. 

is  driven  into  the 

undercut  mortise  by  means  of  a  wedge  or  backing- 
block  d. 

Fig.  6298  shows  tenons  of  various  forms. 

A  tenon  on  the  top  of  a  post  to  receive  two  beams  meeting 
each  other  .at  right  angles  is  a  teasf-tQUon. 

Teii'on-au'ger.  The  ends  of  movable  blind-slats 
are  usually  turned  down  to  a  round  tenon  by  a  hol- 
low auger  a  (Fig.  6299).  The  end  of  the  tenon  is 
afterward  dressed  by  a  bur  b  ;  c  is  a  shoulder-bur. 

Ellis's  blind-slat  tenoning-machine  operates  by  a  pair  of 
equalizing  saws  upon  each  end  of  the  tenon,  cutting  the  shoul- 
ders, rounding  the  tenon,  aud  cutting  the  slab  to  a  length  at  one 
operation. 

In  Fig.  6300,  the  cutter  is  obliquely  placed  in  the  snait-slMiped 
holder,  so  as  to  make  a  draw-cut  on  the  stuff  It  embraces  the 
hollow  mandrel,  which  in  turn  incloses  the  graduated  shank. 
The  tube  is  adjusted  on  the  shank  so  as  to  determine  the  length 
of  the  spoke  tenon,  and  is  secured  by  a  temper-screw. 

Ten'on-iiig-chis'el.  A  double-blade  chisel  which 
makes  two  cuts,  leaving  a  middle  piece  which  forms 
a  tenon.  Tlie  two  chisels  are  connected  by  steady 
pins  and  a  key  to  the  stock,  and  are  adjusted  into 
e.-vact  [larallelism  by  two  right  aud  left  handed  set- 
screws. 

Ten'on-iiig-ma-chine'.  (Wood-working.)  A 
I  machine  for  cutting  timber  to  leave  a  tenon.    It  may 
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Fig.  6298. 


Fig.  6305  is  a  mnchine  for  cnttiog  mortises  and  tenons 
ends    of   heavy    franiin'r-tim- 

btTs :  especially  the  sill-pit-oes  Fig.  6299. 

of  railway-car  frimes.  The 
cutter-heads  are  fitted  to  a 
horizontal  spindle  ruuDiD<r  in 
.*eIf-oilin^  bearings,  fised  to  a 
traveliDg  head,  which  is  moved 
vertically  by  means  of  a  rack, 
pinion,  and  hand-wbeel.  Ten- 
ons may  be  worke-l  on  each 
endof  timbers  without  turning  ** 
them  around,  by  passing  them 
along  lengthwise  across  the 
gap,  previously  raising  the  cut- 
ters out  of  the  wuy  by  turning 
the  hand-wheel. 

Ten'on-saw.   A  thin 
saw  with  a  thicker  metal- 
lic backing ;  used  for  fine 
work,  such  as  sawing  tenons,  dovetails,  mitere  for 
joints,  etc. 

Fig.  6300. 


Tenon  Aw^er  and  Bur. 


have  either  a  hollow  auger,  which  cuts  the  stuff  away 
down  to  the  shoulder  (see  Tenon-auger)  ;  or  it  may 
be  of  the  nature  of  a  planiug-machine,  which,  by 
revolving  cuttei-s,  removes  the  stuff  from  the  side, 
giving  the  slioidders  at  the  sides,  and  the  relish^  if 
any  (see  Tenon)  ;  or  it  may  be  of  the  nature  of  a 
mortising-machine,  where  chisels  cut  away  the  stuff 
and  leave  a  projecting  piece,  which  constitutes  the 
tenon  (see  Mortising-machine). 

Fig.  6302  is  a  machine  particularly  designed  for  sash  and 
door  work.  It  is  provided  wjth  >ingle  cutter-heads  and  doable 
copes.  Both  cutter-head?  are  niised  and 
lowered  by  a  screw  and  band  wheel  to  each, 
and  are  readily  adjustable,  to  vary  the  thick- 
ness of  the  tenon  or  the  depth  of  the  shoul- 
der, the  carriage  remaining  stationary.  The 
coping  heatls  are  so  arranged  as  to  be  adjusted 
independently  of  the  cutter-heads  if  desired- 
Fig.  63"3  is  a  blind-slat  tenoning-ma- 
chine.  The  rotary  cutter-head  and 
saw-carriers  are  arranged  to  slide  longi- 
tudinally on  the  bed  of  the  machine, 
so  as  to  simultaneously  tenon  and  cut 
otf  slats  of  any  required  length.  To 
provide  for  this,  the  main 
driving-pulleys  are  made  of 
an  elongated  form,  permit- 
ting a  considerable  range  to 
the  belts. 

The  machine.  Fig.  63(4,  is 
designed  for  forming  oval 
tenon?  on  the  ends  of  spokes, 
obviating  the  necessity  of 
wedging  when  the  rim  is  put 
on.  The  wheel  is  held  by 
two  chucks  which  receive  the 
ends  of  the  hubs,  and  the 
spoke  being  operated  on  is 
seized  by  two  geare-i  clamps 
which  open  and  close  simul- 
taneously, presenting  its  end 
to  the  acrion  of  the  cu  t  ters  and 
a  saw.  which  are  carried  on  a 
spindle  placed  eccentrically  to 

agear-wheel,  by  which  their  common  rotation  is  imparted.    The  J 
upper  part  of  the  machine  is  vibrated  by  a  hand-lever,  by  de- 
pressing which  the  cutter-head  is  brought  forward,  cutting  the 
oval,  which  may  be  varied  in  size,  while  the  saw  cuts  off  the  end 
oi  the  spoke. 


Stearns's  Hollow  Au^t  for  SpoKKS. 

Some  varieties  are  known  as  .vi«A,  carcase,  and  iforetail  saws. 

The  tenon-saw  has  8  teeth  tu  the 
inch;    the    carcase-saw,   11    teeth    to  Fig.  6301. 

the  inch .  the  sash-saw,  13  teeth  to 
the  inch ;  the  dovetail-saw,  15  teeth 
to  the  inch 

Ten'on-tru'ing  Ma- 
chine'. ( Wovd-icorkimj.)  A 
machine  for  truing  or  sizing 
the  tenons  of  spokes  and  cut- 
ting the  tenons  to  the  desired 
length  at  the  same  operation. 
It  has  an  upriglit  spindle  with  - 
two  cutter-heads,  the  upper  one 
being  adjustable  to  vary  the  ( 
thickness  of  the  tenons. 

The  spoke  is  laid  on  a  small  slid- 
ing table,  pushed  forward  to  a  circu- 
lar saw.  which  cuts  off  the  end  of 
the  tenon,  and  then  passed  between 
two  cutter-heads,  which  bring  the 
tenoD  to  the  proper  size.  A  rest  on 
the    outer    end   of   the    sliiling    table 

is    adjustable    up 

and    down    for 

different    sizes    of 

spokes. 

Ten'o-tome.  (Sunjicah)  A 
knife  fur  dividing  the  tendons,  as 
in   operations  for  the   removal  of 


Tenoning-  OtiseL 


Sash  and  Door  Tenoning-Hdaehine, 
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loxurlhrus,  or  deviation  of  the  joints,  as  in  club- 
foot. 

a,  pocket-ti'notome. 

b  c  'I  e,  tenotoiiics  of  various  shapes,  to  suit  spei-ial  needs. 

Ten'sile  Strength.  The  cohesive  power  by 
wliich  a  material  resists  an  attemiit  to  iiull  it  apart  in 
the  direction  of  its  libers.  Tliis  bears  no  relation  to 
its  capacity  for  resisting  conii)ressiou  ;  cast-iron,  for 


Fig.  6303. 


Fig.  6305. 


Blind- Slat  Tenonhts-Mackine. 


example,  which  possesses  a  comparatively  low  tensile 
strengtli,  say  30,000  pounds,  requires  a  force  of 
100,000  pounds  or  more  to  the  square  inch  to  crush 
it ;  while  good  har-iron,  having  nearly  double  the 
tensile  strength,  is  crushed  by  a  force  of  40,000 
pounds  to  the  square  inch.  The  diH'erence  is  still 
more  marked  in  the  case  of  stone  and  similar  ma- 
terials. The  table  appended  gives  tlie  usually  ac- 
cepted data.  The  experiments  of  General  Rod- 
man, Ordnance  Manual,  1861,  give  generally  much 
higher  tenacities  to  the  diH'erent  specimens  of  wood 
tested  by  him.     See  Testing-machine. 


Fig.  6304. 


Fay's  Gap-Bul  Tenottiiig-Macliine. 


Lbs. 
Iron,  Greenwood,  Amer- 
ican   45,970 

Iron,  gun-metal,  mean.  37,232 

Iron,  wrought  wire 103.000 

Iron,  best  Swedish  bar.  72,000 

Iron,  Russian  bar 59,500 

Iron,  EugHsh  bar 56,000 

Iron,  rivets,  American.  53,300 

Iron, bolts  52,260 

Iron,  hammered 53,913 

Iron,  mean  of  English.  53,900 
Iron,  rivets,  English.  ..  65,000 

Iron,  crank  shaft 44,750 

Iron,  turnings 55,800 

Iron,   plates,   boiler,   I  48,000 

American (  62,000 

Iron,  plates, mean,  Eng- 
lish    51,000 

Iron,  plates,  lengthwise  53,800 
Iron,  plates,  crosswise,.  48,800 

Iron,  inferior,  bar 30,000 

Iron,  wire,  American. .  73,600 
Iron,  wire,    American, 

16  diameter 80,000 

Iron,  scrap. , 53,400 

Lead.cast 1.800 

Lead,  milled 3,.320 

I  Lead,  wire 2,580 

Platinum,  wire 63,000 

Silver,  cast 40,000 

Steel,  cast,  maximum.  .142.000 
Steel,  cast,  mean 88,657 

Steel,  blistered,  soft..  |  jq^'^qq 

Steel,  .shear 124',000 

Steel,  blister 133.000 

Steel,  puddled, extreme  173,817 
Steel,  puddled  or  semi- 
iron 121,408 

Steel,  plates, lengthwise  96,.300 
Steel,  plates,  crosswise.  93,700 


Lbs. 

Steel ,  razor 150,000 

Tin,  cast,  block 5,0(X) 


Spoke-Tenoning  Machine. 

Weight  or  Power  required  to  tear  asunder  one 
Sqjiare  Inch. 


METALS. 

Lbs. 

Copper,  wrought 34,000 

Copper,  rolled 36,000 

Copper,  cast,  American  24,2.60 

Copper,  wire 61,200 

Copper,  bolt 36,800 

Iron,  cast,  Low  Moor, 
No.  2 14,076 


Lbs. 


Iron,  Clyde,  No.  1 16,126 

Iron ,  Clyde,  No.  3  ... .  23,468 
Iron,Calder,  No.  1....  13.735 
Iron,  Stirling,  mean...  26,764 
Iron,  mean  of  Ameri- 
can    .31,829 

Iron,  mean  of  English.  19,484 


Tin,  Banca 

Zinc  

2,122 
3  500 

Zinc,  sheet 

Brick,  well  burned  ...  . 
Brick,  tire 

16,000 

750 

65 

Brick,  inferior 

Cement ,  blue  stone . . . . 

Cement,  hydraulic 

Cement,  Harwich 

Cement,     Portland,    6 

months 

Cement,  Sheppy 

Cement,     Portland    1 

sand  o 

Chalk 

?90 
100 

284 
30 

414 
24 

380 
118 

2,346 

3,600 

140 

140 

16,000 

330 

1      670 

f  2,800 

6,200 

9,000 

60 

72 

Gutta-percha 

Hydraulic  lime 

Hydraulic  lime  mortar 

Leather  belts 

Limestone 

Marble,  Italian 

Mortar,  12  years  old. . . 
Plaster  of  Paris 

Hope,  Manilla  

Hope,  hemp,  tarred.  . .. 

Rope,  wire 

Sandstone,  line  grain  . . 
Slate 

9,000 

] "  .oro 

i.fiU> 

200 

12,000 

352 

400 

•360 

857 

1,000 

7,600 

Stone,  Bath 

Stone,  I'raigleth 

Stone,  Ilailes.  

Stone,  Portland 

Wlialebone 

coMPosrnoNs. 


Gold  5,  copper  1 60,000 

Brass 42,000 

Brass,  yellow 18 ,000 

Bronze,  least 17,698 

Bronze,  greatest 66,788 

Copper  10,  tin  1 32,000 


Copper  8,  tin  1,  gun- 
metal  30,000 

Copper  8,  tin  1,  small 

bars... .60,000 

Tin  10,  antimony  1. . . .   11,(100 

Yellow  metal  48,700 


Ash 14.000  I  Cvpre.ss. 

Bay 14,IHI0    ""    '    "' 

Beech 11.600 

Box 20,000 

Cedar 11,400 

Chestnut,  sweat 10,500 


6,000 

Deal,  Christiana 12,400 

Elm 13,400 

Lance 23,000 

LignumvitSB 11,800 

Locust 20,500 
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Lbs. 


Lbs. 


Pine,  pitch 12,000 

Pine,  larch 9,500 

Pioe,  American  white  .  11,800 

Poplar T,000 

Spruce,  white 10,290 

Svciiraore 13,(100 

Teak 14,000 

Walnut 7,800 

Willow 18,000 

Power  of  overcom- 


Mahogany 21,000 

Jlahogany,  Spanish. . . .  12,111X1 

Mahogany,  Spanish —  8,000 

Maple 10,500 

Oak,  Anierican  white..  11,500 

Oak,  English 10,000 

Oak,  seajioned 13,li00 

Oak,  African 14,500 

Pear 9,800 

Teii'sion.     1.  (Tehyrajihy.) 
ing  le.sibtance. 

2.  (.Ucc/uuiics.)     The  lengthwise  straining   force 
on  a  nieiuber  of  a  truss  or  frame. 

3.  (Scwinij-)iiachi)ie.)    A  pressure  upon  the  thread 
to  prevent  its  running  too 

easilj'  from  the  spool.    By  ^'S-  G3C"- 

adjustment  of  the  pressure 
at  the  tension  device,  tlie 
required  tiglitnessof  stitcli 
is  obtained. 

Fig.  6306. 


I  upper  thread  and  the  shuttle-thread  should  have  the  same 
tension  in  a  lock-stitch  machine,  so  as  to  pull  the  bights  of  the 
threads  into   the  middle  of 

the     fabric.        The    under-  Fig.  6310. 

thread  tension  is  regulated 
by  springs  or  pins  on  the 
shuttle,  or  by  holes  in  it, 

Fig.  6309. 


Tenon-Saw, 


Tenotomes. 


In  Fig.  630S,  the  thread  passes  between  two  plates  secured  to 
the  pressure-foot  arm,  one  of  which  plates  is  operated  by  means 
of  a  spring  acting  as  a  lever,  by  which  the  tension  is  rendered 
self-adjusting,  according  to  the  thickness  of  the  cloth. 

There  are  many  other  kinds  of  tnisions,  in  different  ma- 
chines.    See  list.  Division  F,  section  25.  page  2112. 

Fig.  630J  shows  the  Willcox  and  Gibbs  automatic  tension,  a 
mechanism  to  hold  the  thread  tirmly,  so  that  none  can  be  drawn 
through  until  at  a  tixed  point,  and  then  suddenly  release  it, 
allowing  whatever  is  required  to  be  freely  drawn  through.  The 
amou..t  of  thread  taken  at  each  stitch  beingof  course  ju.st  what 
is  required  to  inclose  the  goods  being  taken  out  of  the  slack 


Fig.  6308 


Willcox  anfi  Gibbx  Automatic 
Tension 


Wilson  Tension. 


and,  in  revolving-hook  machines,  by  other  means.  The  up- 
per thread  is  usually  pa.ssed  against  two  standards  e  e,  be- 
tween which  it  is  wrapped  around  a  grooved  sheave  ^,  and  its 
tightness  is  controlled  by  the  pad,  spring,  and  tension  nut, 
which  offers  more  or  less  impediment  to  the  rotation  of  the 


Tension- Device  for  Sewing-Machines. 


thread  formed  by  the  descent  of  the  needle-bar  take-up,  it  fol- 
lows that  when  the  take-up  rises  and  the  looper  continues  to 
revolve,  a  point  is  reached  when  some  more  thread  must  be  j 
allowed  to  escape  through  the  tension,  or  the  thread  will  be 
broken.  At  this  time  the  loop  cast  off  from  the  looper  being 
drawn  up  to  the  under  side  of  the  material,  the  tension  opens, 
and  just  enough  thread  is  taken  to  make  good  the  loss. 

The  automatic  tension-device,  shown  above  the  actual  size  in 
Fig.  6309,  and  in  situ  in  Fig.  4865,  is  placed  in  the  standard  of 
the  machine,  and  the  thread  passing  from  the  spool  to  the 
piill-nf^'is  then  led  past  two  pins  and  between  two  disk  surfaces, 
one  of  which  is  ridged  to  make  the  bite  upon  the  thread  more 
effective.  The  spiral  .spring  shown  around  the  stem  >/  is  the 
agent  in  this  grasp  of  the  thread,  but  at  a  certain  part  of  the 
stroke,  as  above  explained,  the  rod  e  is  lifted  by  an  eccentric, 
and  by  this  positive  motion  the  stem  d  and  upper  disk  are  ;, 
lifted,  allowing  the  thread  to  be  pulled  through  by  the  motion 
of  the  needle-arm.  This  elegaut  device  is  worthy  of  a  more  de- 
tailed description. 

Fig.  6.310  shows  the  W.  G    Wilson  device  for  controlling  the 
degree  of  tightness  of  the  thread  of  a  sewing-machine.    The  i 


Ten'sion-bridge.  A  bridge  constructed  on  the 
])rinciple  of  tlie  bow,  the  arcli  .suiiporting  the  track 
by  means  of  tension-rods,  and  the  string  acting  as  a 
tie.     See  Bowstrixg-buidge. 

The  name  may  also  be  applied  to  a  bridge  much  advocated 
some  years  back,  for  short  spans,  in  which  long  wooden  strips 
were  anchored  at  e.ach  end,  and  strained  as  nearly  level  as 
possible. 

The  tension  principle  abounds  in  the  lower  longitudinal  mem- 
bers of  all  truss-girders. 

Ten'sion-rod.  A  stay  or  tie-rod  in  a  truss  or 
structure,  which  connects  opposite  parts  and  pi'e- 
veuts  their  spreading  asunder. 

Tension-spring.  A  spring  for  wagons,  railway- 
carriages,   etc. 

The  inner  leaves.  Fig.  6311. 

and,  in  some 
cases,  the  outer 
ones,  are  free  in 
the  center,  so  as 
to  elongate  inde- 
pendently under 
jiressure.  The 
outer  leaves  may 
be  of  any. suitable 
form,  so  that  they 
impart  a  tensile 
strain  to  the  in- 
ner ones,  which 
are  preferably  of 
cijiiia  revcrsn  cur- 
vature. Under 
heavy  .strains  the 
inner  leaves  elon- 
gate, so  as  to  near- 
ly form  cords  to 
the  arc  of  the 
outer  leaves;  this 
limits  the  inward 
Hexibility  of  the  s])ring. 

Tent.  1.  .\  portabli'  shelter  of  fabric  or  other 
flexible  material.  .Skins  have  betMi  used  for  the  pur- 
pose amou;^  liarbarotis  tiil)es  from  time  immemorial. 

The  tent  is  the  original  of  the  most  graceful  of  all  styles  of 


Tension-  Spring. 


TENTATION. 
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TERRA-COTTA. 


architcrturc,  —  the  Chinese.  No  plane-surfaced  roof,  whatever 
its  pitch,  can  vie  in  beauty  with  that  which  simulates  the  cov- 
ering of  a  tent  or  pavihon. 

Its  form  permits  an  amount  and  kind  of  graceful  ornamenta- 
tion, chccker-woric,  stripes,  barge-boards,  and  scalloped  border- 
ing, which  become  it,  and  are  mere  arbitrary  and  extraneous 
ornumenfs  to  tile  more  formal  styles.  _       ^^^^   ^^  ^^  ^  .,„.,«  -w   «.,.«  «». 

Teuts  form  an  important  p;irt  of  the  equipment  of  an  army  in     ^^^^^  length  by  a  succession  of  toggle-levers  e  e  actuated  by 
the  field,  and  much  ingenuity  bsis  been  exerted  in  endeavoring    crauk-screw  iVaud  rods  L  L,  which  connect  the  hiuging-joiutB 
to  secure  the  niMxiuium  of  acconiniodatiou  and  comfort  with^a    ^f  fij^  toggles. 


vedges  of  tlie  cloth  are  attached  to  the  frame  liy  .sharp 
hooked  nails,  calleil  tcntcr-hooks. 

2.   A  drving-iooni. 

Ten'ter-bar.     A  de\'ice  for  stretching  cloth. 

lu  the  apparatus.  Fig.  6313,  the  cloth  is  attached  by  hooks  to 
bars   H  H',  which  are  then  drawn  apart  equally  througliout 


Fig.  6312 


minimum  of  weight  and  space      See  Accouterments,  Fig.  19. 
They  are  known  as 

Bell-tent,  Slarquee,  Sibley-tent, 

Hospital-tent,  Shelter-tent,  Wall-tent,  etc. 

The  tent  of  Achilles  was  a  wooden  hut  covered  with  reeds. 
Such  were  sometimes  used  by  the  Itomans  in  winter.  On  the 
Trajan  and  Antonine  columns  are  four-square  teuts  with  slaut- 
ing  roofs,  and  also  conical  teuts.  They  were  sometimes  of  leather, 
usually  of  cloth.  Nero  had  au  octagon  tent  of  great  beauty. 
The  Oriental  tents  were  of  silk,  and  gorgeously  furnished.  That 
of  Attila  was  very  spacious  and  magnificent.  Alexander  placed 
200  persons  in  oue  pavilion. 

2.  {Pholoi/mphi/.)  An  instrument  for  fiekl-iilio- 
tography ;  a  substitute  for  the  usual  dark  room. 

As  shown   in  the  example,   it 
consists  of  a  box  provided  with  a 
yellow  glass  window  in  front,  and 
furnished    with   drapery    at   the 
back,  so  as  to  cover  the  operator 
and  prevent  access  of  light  to  the 
interior.     It  is  usually  provided 
with  shelves  and  racks  inside,  dt^ 
veloping-tray,  and  a  vessel  of  w  t 
ter  a  overhead,  having  an  elasfi< 
tube  pas.^ing  to  tile  inside,  to  con 
vey  water  for  washing  the  plate 
The  instrument   stinds   upon   a 
tripod  or  skeleton-table,  aud  the 
whole    is  made  to  p.ack   neatly 
for  transportjition.     A  substi- 
tute for  tile  tent  consists  of 
arm-holes  and  sleeves  for 
reaching    the     interior, 
the  progress  of  devet 
opulent     being     oh. 
served    through    a 
yellow       w  i  n  - 
dow. 

3.  {Surgical.) 
A  roll  of  lint, 
sponge,  etc. ,  of 

cylindricid  or  conical  .sliape,  introduced  into  an  ulcer 
or  wound  to  keep  the  external  [lortiou  open  and  in- 
duce it  to  heal  from  the  bottom. 

Sponge-tent  is  made  by  dipping  the  sponge  into  melted  vrax 
plaster  aud  pressing  it  tiU  cold  between  two  iron  plates.  It  is 
then  cut  into  pieces. 

Paper  pulp,  to  which  grated  sponge  has  been  added,  is  used 
for  making  a  paper  which  may  be  rolled  up  to  form  a  tent 

Teii-ta'tJoii.  A  mode  of  operating  or  adjusting 
by  essay,  trial,  or  experiment,  as  in 

1.  {Locksmitliing.)  A  mode  of  picking  locks  in  which  the 
bolt  is  pres.sed  backward  constantly,  and  the  tumblers  released 
one  by  one  from  the  stud. 

2.  {  C>'?npa.-^s-af/juslht^.)  Professor  Airy's  mode  of  adjusting 
compasses  ill  iron  ships,  in  which  boxes  of  iron  chain  and  mag. 
nets  are  experimentally  placed  and  shifted  in  position  until  the 
disturbing  influence  of  the  iron  hull  is  neutralized.  See  page 
13U8. 

Fig  63ia 


Ten'ter-hook.  One  of  a  set  of  liooks  arranged 
on  tlie  inside  margin  of  a  frame  and  used  in  stretch- 
ing cloth,  the  margin  of  which  is  held  fast  by  tlie 
hooks. 

Ten'ter-ing-ma-chine'.  A  macliiue  for  stretch- 
ing falirii'.s. 

In  one  form  of  the  machine,  combinations  of  adjustable 
oblique  tmveliug  selvedge-feediug  and  carrying  devices  are  used, 
which,  in  some  eases,  operate  in  connection  with  eiitUess  belts, 
bands,  or  cords  arranged  to  hold  the  .selvedges  of  the  fabric  in  be- 
tween them  and  the  carrying-devices  ;  the  intermediate  portion 
or  body  of  the  fabric  is  run  over  a  divided  longitudinally  ex- 
pandiug  and  contracting  friction-frame  or  drag  arranged  be- 
tween the  selvedge  carrying  and  stretching  devices. 

Another  machine  has  an  arrangement  of  separate  selvedge 
carrying,  stretching,  and  feeding  devices  on  opposite  sides  of 
the  machine,  driven  in  a  positive  manner,  with  facility  not  only 
for  driving  said'devices  on  one  side  of  the  machine  and  not  on. 
the  other,  but  of  positively  driving  them  at  dilTerent  velocities 
relatively  with  each  other,  to  adjust  the  stretch  or  feed  on  oppo- 
site sides,  as  required.  A  roller  on  the  delivery  side  at  the  foot 
of  the  chains  stretches  the  fabric  in  its  passage  from  the  stretch- 
ing-devices to  the  first  drving-cvlinder.  See  Palmer's  patents, 
8S,.5W,  March  30,  1860 ;  148,082,  March  3.  1874  ;  and  161,896, 
April  13,  1875. 

Tent'ure.     Paper-hangings  ;  wall-paper. 

Term.     (.Stii^m-rkildinij.)     See  Tekm-piicce. 

Ter'mi-ual.  {Ehclro-vuiqnetism.)  Tlie  clamp- 
ing-Bciew  at  each  end  of  a  voltaic  battery,  used  for 

Fig.  6314. 


Photograpfier's  Tent. 


Tenxer-Bar. 

Ten 'ter.     1.   A  frame  used  to  stretch 
cloth,  to  make  them  set  evt'n  and  square. 


BatUry. 

connecting  it  with  the  wires  which  complete  the  cir- 
cuit. One  terminal  b  is  at  the  copper  or  jicgrih'vr  jiolc, 
and  the  other  a  at  the  zinc  or  pusilive  pule.  Their 
connection  Viy  wire  starts  the  battery  into  action. 

Ter'mi-ui.  (Archikdure.)  Busts  or  figures  of 
the  ujiper  jiortion  of  the  human  body,  terminating 
in  a  downwardly  tapering  block  ;  employed  as  pil- 
lars, balusters,  or  detached  ornaments  for  niches. 
Non-detached  ornaments  for  support  may  be  found 
under  Aii.antes  ;  Cap.yatides  ;  Pehsiaxs  ;  Tela- 
W I  INKS  ;  etc. 

Term-piece.  (Shipbuilding.)  One  of  the  pieces 
of  carved  woi'k  extending  from  the  end  of  the  taff- 
rail  to  the  Inot-rail  of  the  balcony. 

Terne-plate^     Thin    iron    plate    coated 
with  an  alloy  of  tin  and  lead. 

Ter'ra-al'ba.    Literally,  tt-7i tie  rart/t.    Ar- 
menian  bole  ;  pipe-clay.      U.sed  as  an  adul- 
teration of  confectionery,  for  adding  to  paper 
to  increase  its  weight,  and  lor  other  pnrjioses. 
The  name  is  also  ajiplied  to  other  materials 
l'"^  similarly  used:  as,  for  instance,  calcined  or 
jiowdered  gypsum ;  calcined,  powdered,  and 
Hiiated  sulphate  of  barytes. 
Ter'ra-cot'ta.      (Fr.    tcrre    cnite,    baked 
clay.)    A  coni]iound  of  pure  clay,  fine-grained, 
colorless  sand  or  calcined  Hints,  and  pulver- 
izetl  potsherils,  is  molded,  dried  in  the  air, 
pieces  of  '  and  baked  in  a  kiln.     It  is  especially  used  for  archi- 
The  sel-  1  tectural  decorations,  figures,  vases,  etc. 
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Blanchard's  term-cotta  (Espositiou,  London.  I.Sol >wa5  acom- 
positiou  of  white  pipe-ciay.  crushed  pot^lienis.  caU'iut;d  Hint, 
Hour  glass,  and  white  sand,  well  compounded.  The  iiiolded 
articles  were  burned  at  a  high  temperatun.'. 

A  good  article  of  terra-cotta  is  more  durable  when  weather- 
esposed  than  most  stone. 

Ter'ras-es.  {Masodrij.)  Hollow  dcfuct.s  in  marble 
or  fissures  tilled  with  uoJules  of  other  sub5taiice.s. 
The  hole,  being  cleaned  out,  is  tilled  with  marble 
dust  and  mastic  of  the  same  color.  See  B.^digeox, 
page  207. 

Ter'ra-sphere.  A  term  for  the  Tellukium 
(whicli  M'e). 

Terre'-plein.  (Fort ificnt ion.)  The  upper  part 
of  the  rampart  whicli  remains  after  constructing  the 
parajiet.     .See  B.tsTiox. 

Ter-res'tri-al  Eye-piece.  (Optics.)  An  eye- 
piece with  three  or  four  lenses,  so  arranged  as  to 
present  the  unage  viewed  in  an  erect  position.  An 
erccliifi  I  i/e-piece.     See  Terkestkial  Tele.scufe. 

Ter-res'tri-al  Globe.  A  spherical  map  repre- 
senting tlie  land,  seas,  etc.,  of  the  world.  In  contra- 
distinction to  the  cilcstial  globe,  on  which  are  de- 
picted tlie  constellations. 

Ter-res'txl-al  Tel'e-scope.  A  telescope  differ- 
ing lioin  the  nsf)'OHOmit-al  ir/ructiit(/  in  having  two 
additional  lenses,  so  as  to  restore  the  inverted  image 
to  an  erect  position. 

The  focal  lengths  of  the  additional  lenses  /f)  are  usually  the 
same  as  that  of  the  eye-glass.  The  two  pencils  of  rays  proceed- 
ing from  the  points  m  and  n  cross  each  other  in  tlie  anterior 


Fig.  6315. 


Terrestrial  Telescope. 

focus  of  the  second  lens  /",  and,  falling  parallel  on  that  lens,  form 
in  its  principal  focus  an  inverted  image  of  0,  and  consequently 
an  erect  ira.ige  of  the  object  >n  n. 

This  image  p  is  seen  by  the  eye  at  5  through  the  lens  o,  as  the 
rays  diverging  from  p  in  the  focus  of  b  enter  the  eye  in  parallel 
pencils. 

When  the  first  three  lenses  are  equal,  the  magnifying-power 
is  the  same  as  that  of  the  astronomical  telescope,  whose  object 
and  eye  gla.^<es  are  the  same  as  a  e      See  Tkl^;scope. 

Rheitii  was  the  first  to  employ  the  combination  of  three  lenses, 
known  as  the  terreslriai  telescope.  Scheiner,  in  1  v3u,  had  used 
a  combination  of  two  conve.\  lenses,  the  image  being  inverted  ; 
to  this  he  afterward  added  two  other  glasses  which  again  re- 
versed the  images,  making  them  appear  in  their  natural  posi- 
tion. 

Fig.  6316. 


Gig-Saddle,  wilh  Terrets. 


Ter'ret.  (Sad- 
(Ucri/. )  A  ring  at- 
tacheil  to  the  pad  or 
.saddle  and  hames 
of  harness,  through 
which  the  driving- 
reins  pas,s. 

Ter'ri-er.     An 

awj'T.      A  v:imh!e. 

Ter'ro-met'al. 

A    conijiosition    of 

several  clays,   po.s- 

scssing,  when  baked,  peculiar  hardness,  introduced 

by  Jlr.  Peake,  a  potter,  of  Burslem,  England. 

It  is  principally  employed  for  making  tiles  of  va- 
rious kinds. 

Ter'ry.  ( Rope-viaJcing .)  An  open  reel. 
Ter'ry-fab'ric.  ( (rcori'Hjr. )  (Fr.  ()>er,  to  draw, 
to  draw  out. )  A  pile  fabric,  such  as  plush  or  velvet ; 
probably  from  the  drtncing  out  of  the  wires  over 
which  the  warp  is  laid  to  make  the  series  of  loops 
seen  in  Brussels  carpet  or  uncut  velvet. 

In  some  looms  for  weaving  pile  fabrics,  mechanism  is  em- 
ploved  for  actuating  the  wires,  the  terry  loop  forming  the  pile 
tjeing  obtained  by  inserting  wires  in  a  shed  formed  Ijetween  the 
body  warp  and  pile  warp,  which  wires  are  woven  in  the  fabric, 


to  be  again  withdrawn  in  succession  when  a  sufficient  num- 
ber of  wires  have  t>eeu  woven  in  the  fabric  to  secure  the  loops 
or  woven  pile  against  the  strain  produced  in  the  process  of 
weaving. 

Ter'ry-vel'vet.     A  silk  plush,  or  ribbed  velvet. 

Tes'sel-at-ed  Pave'ment.  A  pavement  com- 
posed of  square  dies  or  tesserie  made  of  baked  clay 
or  stone,  generally  of  various  colors,  and  forming 
regular  figures.  It  was  employed  by  the  ancients, 
particularly  by  the  Romans,  whose  remains  furnish 
the  greatest  number  of  existing  specimens  of  ancient 
art  in  tliis  line,  and  is  much  in  vogue  in  the  East, 
particularly  at  Damascus. 

A  pavement  of  this  character,  made  of  cubes  of  red,  blue, 
black,  and  white  marble,  is  mentioned  iu  Esther  i.  6. 

Colored  glass  cubes  were  substituted  for  marble,  and  wer« 
common  in  the  time  of  Augustus. 

Tes'sel-at-ed  Tile.  Tile  made  of  clay  of  a  par- 
ticular color,  or  mi.xed  with  coloring  matters  and 
formed  into  Hat  cakes  by  cutting  or  pressing,  and 
used  for  making  a  tesselated  ])avcmcnt. 

Tes'se-rae.  Colored  tiles  or  bricks,  usually  cubi- 
cal, laid  iu  patterns,  as  a  mosaic  pavement.  See 
Adam  Clark  on  Revelation  ii.  17.    See  also  Ab.\cus. 

Test     1.    (Metallurgy.)     a.   A  cupel. 

b.  A  cui»ling-heartli  used  in  a  refining-furnace 
where  lead  is  separated  from  silver  on  a  large  scale. 
The  test  is  an  oval  iron  frame  containing  a  basin- 
shaped  mass  of  powdered  bone-ash,  which  is  brought 
to  a  consistence  by  a  solution  of  pearlash.  The  test 
is  fixed  as  a  cupeliiig-hearth  in  the  rcverbei'atory 
furnace,  and  is  subjected  to  a  Ijlast  from  a  tuyere, 
which  removes  the  floating  o.\ide  of  silver  and  fur- 
nishes oxygen  for  its  elimination  from  the  alloy  un- 
der treatment. 

Pattinson's  process  has  nearly  superseded  the  plan 
just  described.  See  Silver  from  Lead,  Extract- 
ing. 

2.  The  proof  of  condition  of  a  simp,  which  is  gen- 
erally a  matter  of  practice  with  the  sugar-boiler,  but 
has  been  reduced  to  a  system  by  Payen.     See  Proof. 

3.  In  chemistry,  a  body  which  is  used  to  detect 
the  presence  of  another  body  iu  solution,  indicating 
the  said  presence  by  a  peculiar  behavior,  or  by  pro- 
ducing a  specific  effect.  The  behavior  may  be  a 
change  of  color,  as  with  litmus  or  turmeric  paper. 
The  effect  may  be  a  change  in  the  solution  as  to 
color,  limpidity,  evolution  of  gas,  precipitation,  heat, 
congelation,  etc. 

4.  An  apparatus  for  proving  petroleum  and  similar 
hydrocarbon  oils  by  ascertaining  the  temperature  at 
which  they  evolve  explosive  vapors. 

Fig.  6317  consists  of  a  cup  a  provided  with  a  loop  for  hold- 
ing a  thermometer,  and  a  central  per- 
forated tube  c  containing  a  wick.  The 
cup  is  partially  filled  with  the  oil,  which 
flows  through  the  perforations  in  the 
tube  and  saturates  the  wick.    The  latter. 


PetroUutn-  Test. 


being  ignited,  heats  the  oil  to  the  vaporizing  point  and  sets  fire 
to  the  vapor. 
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Fig.  G318.  In  Fig,  6318,  the  oil-vessel  H  is 

placed  in  a  water-bath  D  proviileil 
with  a  non-cooductiui;  jut-ket,  ami 
heated  from  below.  Thermometers 
M  N  ilip  into  the  water  and  oil 
vessels  respectively.   The  brand  for 
igniting  the  vapor  is  carried  by  a 
pivoted    lever    B  operated    by    a 
spring-rod  S  T.    A  cap  is  proviiled 
for  preventing  the  vapor  from  beinj; 
disturbed  by  cur- 
rents of  air,  and  a 
spigot  for  ensur- 
ing a  uniformity 
in  the  level  of  the 
water  and  oil. 

Test-cock. 

{Steam  -en- 
gine.) A  siiuiU 
cock  iitted  to 
the  top  or  bot- 
tom of  a  cylin- 
der for  clear- 
ing it  of  water. 
It  is  generally 
constr acted 
with  a  ball  or 
reverse  valve 
at  its  mouth, 
so  as  to  allow 
of  being  kept 
open  without 
the  entrance  of  air,  wlien  there  is  a  vacuum  on  the 
side  of  the  piston  with  which  it  communicates.  A 
Cijlindcr  cock. 

Tes'ter.  1.  The  square  canopy  of  a  four-post 
bedstead. 

2.  The  canopy  over  a  pulpit  or  tomb. 
Tes'tes-sup-port'er.    A  suspensory  bandage  for 
tlie  scrotum. 

Test-fur'nace.  {Metallurgy.)  One  form  of  re- 
fining furnace  fur  treating  argentiferous  alloy,  such 
a.s  that  of  lead  rii  h  in  silver. 

It  is  of  the  revorbcratory  kind,  a  being  the  fire-grate,  6  the 
fire-bridge  ;  c  is  the  cupel  or  test,  consisting  of  an  oval  ring  of 
iron  provided  with  cross-bars,  into  which  a  bone-ash  mixed 
with  water  containing  a  small  proportion  of  pearlash  is  packed, 
80  as  to  form  a  reservoir  for  the  molten  metal.  The  test,  when 
packed,  is  secured  to  an  iron  ring  built  into  the  masonry,  and 
a  low  heat  is  applied  to  expel  the  moisture  ;  this  is  afterward  in- 

Fig.  6319. 


Fig.  6320. 


Carbon-Oil  Fire-Tester. 
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Test- Furnace. 


creased  until  the  test  becomes  heated  to  a  cherry  red,  when  the 
argentiferous  lead  previously  melted  in  another  furnace  is  poured 
in.  Tills  soon  becomes  covered  with  a  grayish  dross,  and  on 
increasing  the  heat  litharge  begins  to  form.  The  blast  is  now 
turned  on,  sweeping  the  litharge  from  the  surface  of  the  alloy 
and  over  the  broist,  where  it  is  received  in  a  proper  vessel.  As 
the  metal  decreases  in  volume,  more  is  added,  and  the  operation 
continued  until  that  remaining  at  the  bottom  of  the  test  is 
sufficiently  rich  to  be  drawn  off;  unless  this  be  dnue  at  the 
proper  point,  a  proportion  of  the  silver  is  carried  off  with  the 
litharge.  When  all  tlic  argentiferous  alloy  has  been  thus 
treated,  it  is  again  subjected  to  cupellation  in  the  same  or  a 
similar  furnace,  by  which  the  lead  is  converted  into  litharge, 
the  silver  remaining  at  the  bottom  of  the  cupel,  which  is  then 
allowed  to  partially  cool,  is  removed  from  the  furnace,  and  the 
plate  of  silver  detached.  See  Alloy  ;  Am.\lg.\mation  ;  Assay  ; 
Parting;  Cui-el. 

Test-glass.  A  glass  vessel  of  conicnl  or  cylindri- 
cal form,  having  a  foot  and  .sometimes  a  beak  ;  u.sed 
for  holdmg  chemical  aulutions. 


Test- Glasses. 

Test'lng-gage.    In  Fig.  6321,  a  is  an  instrument 
for  asiiTtaiiiing   the  pressure   of  gas  in  soda-water 
biittli's,  in  order  to  check  the  work  of 
the  bottlers  or  test  the  soda-water  of  dif-     FiK-  ''321. 
fi'rent  makers. 

It  consists  of  a  bent  mercurial  gnge  with  grnd- 
uated  scale,  having  a  tube  with  cock  and  screw- 
point  at  its  lower  end,  wliich  is  inserted  through 
the  cork  ;  on  the  cock  being  turned,  the  gas  in 
the  bottle  b  operates  on  the  mercurial  column 
in  the  bent  tube.  The  ordinary  pressure  in 
bottles  of  soda-water  is  found  to  be  from  40  to 
60  lbs.  per  square  inch,  seldom  rising  to  70  lbs. 
See  also  TtST-i-UMP. 

Test'ing-ma-chine'.  a.  One  for  de- 
termining tht_'  strength  uf  materials  with 
strains  of  ditlerent  kinds,  tensile,  trans- 
verse, and  what  not. 

b.  A  machine  for  determining  the  lu- 
bricity of  oils  and  other  materials  used 
to  avoid  friction  between  moving  parts. 

c.  A  machine  for  testing  the  power  of 
motors.  See  Dynamometer;  also /»- 
fm. 

The  machine.  Fig.  6322,  is  designed  for  te.^tin^ 
the  tensile  strength  of  metals.     The  rod  a  to  be 
tested  is  cut  to  one  square  inch  in  section,  and 
is  held  between  clamps  attached  respectively  to 
the  levers  b  g.     The  lever  b  is  acted  on  by  a  I 
worm-wheel  c  and  worm  operated  by  a  hand-  ' 
wheel  /■,  bringing   the  tensile  strain  upon   the  \\\ 
.«cale-beam  levers  g  h  i]  to  the  long  arm  of  the 
latter  weights  'I  are  applied  until  the  bar  o  is 
ruptured  or  the  required  testing-strain  is  reached, 
e  is  a  counterbalance-weight  for  the  levers  gh  i. 
In  Fig.  6323,  A  is  an  end  and  Bn  side  elevation 
of  a  testing-machine  designed  by  Major  AVade  Testing- Gage. 
for  the   United  States    Ordnance  Department. 
The  lever  a  to  which  the  power  is  api'lied  has  its  fulcrum  at  a', 
supported  by  an  interior  fnime  b  attached  to  the  screw  c,  which 
passe.s  through  the  axis  of 

the  bevel-wheel  d  above.  Fig.  6322. 

The  knife-edge  e,  from 
which  the  weights  are  sus- 
pended, is  72  inches,  and 
the  knife-edge  /is  3  6 
inches,  from  the  fulcrum, 
or  in  the  proportion  of  20 
to  1.  From  the  latter  is 
suspended  the  stirrup  g, 
which  receives  the  knife- 
edge  of  the  long  arm  of 
the  lever  A,  fulcrumed  at 
/(',  60  inches  distant,  and 
supporting  the  knife-edge 
of  the  stirrup  i  at  a  point  _ 

6  inches  disUmt  from  the  -    

fulcrum.     A  force  applied  Testing- Machine. 

at  e  is  thus  multiplied  200 

times  at  the  latter  point.  By  means  of  a  cranky  having  a  pin- 
ion gearing  with  the  wheel  k,  the  axis  of  which  carries  a  bevel- 
pinion  mashing  with  the  wheel  rf,  the  screw  c  is  raised,  lifting 
the  frame  i,  and  with  it  the  lever  a.  The  long  arm  of  this  lever 
passes  through  a  slotted  guide  I,  which  is  simultaneously  lifted 
by  tlie  turning  of  the  rod  m,  which  has  a  pinion  at  each  end 
nia-'^hing  with  racks  on  the  frame  b  and  guide  I  respectively. 
Tlie  object  of  these  arrangements  is  to  keep  the  lever  always  in 
a  very  nearly  horizontal  position. 

n  h'  are  tlie  devices  for  holding  a  bar  which  is  to  be  tested 

bv  extension  ;  these  may  be  replaced  by  suitable  devices  for 

'  exerting  a  crushing  force,  and  others  for  exerting  a  transverse 

upward  pressure  on  a  bar  when  drawn  up  agjiinst  steel  cross- 

1  bars  placed  transversely  in  the  hollow  blocks  o  r/,cnst  with  the 

bed-plate  of  the  machine,     p  is  the  torsion-lever  connected  by 

I  a  chain  (/  with  the  stirrup  g      In  experiments  in  torsion  the 

j  lever  a  is  elevated  bodily  by  the  screw  c  through  the  medium 

j  of  tlie  crank  j  and  its  gearing,  the  bar  to  be  tested  being  firmly 

I  held  by  the  pedestal  r  at  one  end,  and  keyed  to  the  journal  of 

I  the  torsion-lever  at  th«  other.    The  lever  h  is  not  iu  this  case 
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Fig.  6323. 


Ordnance  Department  Testing- Machine. 


brought  into  action.  There  is  an  index  s  s'  on  each  side  for 
indicating  the  degree  of  torsion,  which,  as  the  bar  has  a  limited 
amount  of  play  in  its  fastenings,  is  determined  by  the  difference 
of  the  indexes. 

The  weiglits  usually  employed  are  of  i-  pound,  5  pounds,  and 
25  pounds,  representing  strains  of  100, 1,000,  and  G.OOO  pounds. 

The  rod  l  with  its  platform  and  weights  is  used  for  adjusting 
the  equilibrium  of  the  machine,  and  also  for  counterbalancing 
the  platforui  v  suspended  from  the  long  ami  of  thir  Iwrer  when 
tensions  of  less  than  5,000  pounds  are  being  investigated  u  is 
a  movable  weight  for  equilibriating  the  holding  devices  sus- 
pended from  the  stirrup  i. 

The  apparatus  i^Fig.  6324)  invented  by  Professor  K  H  Thurs- 
ton, of  the  Stevens  Institute  of  Technology,  Hoboken,  N.  J.,  is 
designed  for  testing  and  automatically  registering  variations  in 
strength,  elasticity,  and  ductility  of  materials ;  also  showing 
the  absolute  tensional  or  torsional  strength. 

The  framework  a  a'  supports  two  arms  b  c  turning  upon  in- 
dependent axes  in  the  same  line.  The  arm  b  carries  a  weight  ^/, 
and  the  arm  c  a  handle  e  by  which  it  is  moved.  To  the  frame 
is  attached  a  guide-curve  f,  so  formed  that  its  ordinates  are 
precisely  proportional  to  the  strain  exerted  by  the  arm  b  on  the 
material  to  be  tested.  This  arm  also  carries  a  pencil-holder 
containing  a  pencil  which  is  pushed  outward  by  the  curve/* as 
the  arm  is  detlected  from  the  perpendicular.  A  table  ir,  to 
which  the  record  paper  is  fastened,  is  attached  to  tlie  arm  c.  A 
pointer  j'  travcrsinLT  the  arc  k  serves  as  a  check  upon  the  record 
of  maximum  strength  made  by  the  pencil  on  the  paper. 

The  axes  of  the  arms  6  c  are  alike  (B),  and  have  rectangular 
recesse=i  I  designed  to  receive  the  ends  of  the  pieces  of  material 
when  espsrimenting  with  torsional  strains;  the  ends  of  the 
pieces  are  made  square,  and  are  turned  circular  at  the  center, 
as  shown  at  C  i> ;  one  end  is  accurately  fitted  into  the  recess 
on  the  axis  i',  and  the  other  into  the  corresponding  recess  in  c', 
and  force  is  applied  to  the  arm  c,  which  is  transmitted  through 
the  piece  being  tested  to  the  weighted  arm  b.  The  normal  posi- 
tion of  this  arm  is  vertical,  but  under  the  influence  of  the  ap- 
plied pressure  it  rises,  the  weight  c/  exerting  a  greater  leverage 
as  it  rises  ;  the  guide-curveyis  therefore  so  shaped  as  to  cause 
the  pencil  to  move  equal  distances  with  equal  increments  of 
force. 

If  the  material  to  be  tested  were  devoid  of  elasticity,  the 
amount  of  movement  of  the  arms  b  c  would  be  exactly  equal,, 
and  the  pencil  would  describe  a  straight  line;  but  as  all  ma- 
terials yield  more  or  less,  the  arm  b  will  have  less  angular 
movement  than  c  after  the  point  is  reached  at  which  the  fibers 
of  the  test-piece  begin  to  change  their  relative  positions,  and  the 
difference  of  their  :ingular  movements  affords  a  measure  of  the 
distortion  produced  in  the  specimen,  which  is  recorded  by  the 
curve  traced  by  the  pencil. 

The  pnper  may  be  ruled  previous  to  being  placed  on  the  table 
g,  according  to  a  scale  previously  determined  from  the  total 
Diovement  of  which  the  pencil  is  capable  and  the  known  powers 
required  to  lift  the  weit^ht '/  to  any  angle  between  the  vertical 
and  horizontil;  in  this  case  the  base  line  of  the  diagnim  is 
placed  parallel  to  the  planes  in  which  the  two  arms  move  ; 
the  pencil  is  placed  at  the  intersection  of  one  of  the  lines 
parallel  thereto  with  one  of  the  other  series,  which  are  vertical 
to  it;  these  serve  respectively  as  the  ordinates  and  abscisses  by 


which  the  curve 
showing  the  be- 
havior of  the  ma- 
terial being  tested 
is  measured.  If 
the  paper  be  not 
previously  ruled,  a 
lincdi"awu  between 
the  points  at  which 
the  pencil  was  first 
applied,  and  at 
which  it  rested 
when  the  separa- 
tion of  the  piece 
was  effected,  serves 
as  a  bnsis  lor  con- 
structing the  co- 
ordinates, their 
origin  being  reck- 
oned from  the  first 
point. 

The  record  thus 
made  is  a  curve, 
whose  length  de- 
pends on  the 
amount  to  which 
the  specimen  was 
twisted  before  giv- 
ing- way  entirely, 
and  itsdepth  shows 
the  maximum  force 
exerted  to  produce 
this  result.  The 
position  of  the  pen- 
cil niomeutarily 
changes  with  each 
variation  in  the  re- 


sistance of  the  material,  and  it  is  at  the  same  time  carried  along 
on  the  periphery  of  the  recording  cylinder  to  a  distance  propor- 
tional to  the  amount  of  distortion  or  the  total  angle  of  torsion. 
As  the  applied  foi'ce  increases,  the  specimen  yields,  and  finally, 
rupture  occurring,  the  pencil  returns  to  the  base  line  at  a  dis- 
tJince  from  the  starting-point  which  measures  the  angle  through 
which  the  test-piece  yielded  before  its  fx-acture  became  com- 
plete. 

The  curves  described  vary  greatly  according  to  the  character 
of  the  material.  Considerable  irregularities  in  their  outline 
denote  a  want  of  homogeneity.  They  afford  means  of  deter- 
mining the  elastic  resistance,  the  resistance  producing  a  given 
set,  the  ultimate  resi.stance,  the  resiliency,  the  effect  produced 
by  a  given  weight  on  a  given  cross-section,  the  effect  of  blows 

Fig.  6324. 


Thurston's  Testing-Machine. 


or  shocks  either  originally  or  when  the  material  has  been  already 
subjected  to  a  given  tension,  and  the  effect  of  a  series  of  stresses. 

E  shows  the  arrangement  for  investigating  transverse  strains ; 
the  bar  to  be  tested  is  held  in  sockets  n  n,  one  of  which  is  fitted 
to  the  recess  /  in  one  of  the  axes,  and  the  other  in  a  socket  ad- 
justable on  the  arm  c. 

J*"  is  employed  for  directly  testing  tensile  strengths  ;  the  wire 
or  rod  is  fastened  at  its  extremities  to  the  two  wheels  w'  to'  at- 
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tached  to  the  ends  of  the  axes  b'  c'  aod  passes  arouod  a  wheel  m , 
which    limy   bf    adjusted    at 
various   liij^lits   hetwet-u   the 
stiiudards  of  the  apparatus. 


CoWs  Armory  Testing-Machine. 

For  heavy  work  a  modification  G  of  the  machine  is  employed 
in  which  a  spring  balance  or  balances,  instead  of  the  weight, 
and  a  worm-wheel  and  worm  in  place  of  the  simple 
lever  c,  are  used  ;  the  recording  apparatus  is  some- 
what differently  arranged,  the  pencil  guide-plate 
being  replaced  by  a  spring,  cords,  and  guide-pul- 
leys. 

Fig.  6325  is  Richards's  machine,  used  at  Colt's 
Armory,  Hartford,  (!onn.     It  has  a  platform  a  with 
a  central  opening,  through  which  pass  two  screws 
(one  shown  at  6)  entering  the  cross-head  c,  and 
connected  at  their  lower  ends  to  the  two  arms  of  a 
forked  lever  below  the  tioor  ;  the  long  arm  of  tliis 
lever  is  coupled  with  tl*e  differential  levt-r?  '/  e  /, 
which  act  upon  the  scale-beam  in  such  a  manner 
that  by  depri'ssing  the  free  end  of 
the  lever  J.  the  cross-head  is  pulled 
down  :  the  same  effect  U  produced 
by    raising    the    fulcrum    of  this 
lever:   this  may  be  done  by  the 
hydraulic  jack  ^,  whose  ram  sup- 
ports   the   fulcrum.      In    testing 
longitudinal  strains,  the  frame  A 
is  secured  upon  the  platform,  and 
the  ends  of  the  metal  rod  or  other 
object  are  secured  by  appropriate 
devices  to  the  upper  part  of  this 


120  pounds  upon  the  specimen,  and  the  strain  thus  applied  is 
measured  upon  the  scale-beam  /,  so  that  it  is  not  necessary  to 
keep  account  of  the  weight  actually  placed  in  the  pans  For 
ascertaining  the  resistance  to  crushing,  the  specimen  is  sup- 
ported on  the  platform  beneath  the  cross-head,  and  pressure 
applied  as  before. 

For  transverse  stniins,  the  frame  /(  is  removed,  the  specimen 
is  supported  at  e;ich  t-nd  over  the  opening  in  the  platform,  and 
the  straining  pressure  exerted  bv  a  knife  attached  to  the  cross- 
he-id 

n  Fairbanks'?  testing-machine,  the  crushing,  breaking,  or 
deHecting  force  is  applied  to  tlie  specimen  by  a  cross-head  a 
operated  by  gearing  and  screws  h  h  moved  by  a  hand-wheel  c. 
The  force  is  exerted  through  the  specimen  upon  the  platform 
of  a  scale  composed  of  a  series  of  multiplying  levers  and  having 
a  beam  provided  with  peculiar  arrangements  for  automatically 
indicating  the  equivalent  weight  of  the  force 

In  the  illustration,  </  is  tlie  rod  connecting 
the  beam  with  the  multiplying  levers,  ^  a  sliding 
poise  which  is  set  at  a  point  rather  below  the 
stress  which  it  is  intended  to  apply.  When  the 
force  is  applied,  the  beam  rises,  causing  the 
smalt  lever/  pivoted  at  ^  to  engage  a  stop  k  ; 
this  lifts  the  teeth  of  a  rack  on  its  under  side 
out  of  engagement  with  one  of  the  wheels  of  a 
clock-work  train,  and  permits  the  weight  i  con- 
nected to  the  poise  k  on  the  lower  beam  to  act, 
drawing  out  the  poise  until  the  equilibrium  is 
^  restored,  when  the  weighted  end  of  the  lever 
falls,  re-engaging  the  wheel;  the  poise  indicat- 
ing the  exact  weight  equivalent  to  the  foix-e  ap- 
plied. A  tly  I  retards  and  equalizes  the  motion 
of  the  clock-work. 

If  greater  force  be  then  applied,  the  beam 
again  rises,  and  the  mechanism  openites  as  be- 
fore, until  the  crushing  or  breaking  strain  is 
reached. 

In  the  machine  designed  by  Colonel  Flad, 
used  for  testing  the  stone  employed  in  constructing  the  St. 
Louis  bridge,  the  specimen  is  inserted  into  two  collars,  one  at 

Fig.  6327. 


Fig  6326. 


Fairhaiiks's  T-'snn^-Mnchntf  (Ptr^frin-e 


frame  and  to  the  cross-head  :  weights  are  then  applied  upon  the 
scale  pans  i  Ic  until  the  desired  stress  is  applied,  or  the  tensile 
limit  of  the  spe<*imen  reached  The  arms  of  the  levers  are  so  pro- 
portioned that  one  pound  in  either  of  the  pans  exerts  a  force  of  , 


each  end  :  one  of  these  has  a  flat  projection  supporting  a  small 
vertical  steel  cylinder,  which  is  pressed  by  a  spring  against  a 
bar  connected  to  the  other  collar,  so  that  any  compression  or 
elongation  of  the  specimen  tends  to  turn  the  cylinder  around. 
On  its  tflp  is  a  small  mirror,  which  rcHects  the  light  of  a 
lamp  upon  a  graduated  arc  concentric  with  the  cylinder. 
By    this   means,   the  angle    through   which  the   cylinder 
moves  is  doubled  upon  the  arc,  which   is   graduated  to 
20,000ths  of  an  inch,  so  that  alterations  of  that  amount 
in  the  length  of  the  specimen  become  visible,  and,  with 
the  aid  of  a  telescope,  20(l,000ths  of  an  inch  may  be  esti- 
mated. 

Fig.  632R  illustrates  Kirkaldy's  test- 
ing-machine (English  patent.  No' 2970 
of  18(>3V  A  is.  a.  plan,  Fnn  elevation  of 
the  main  frame,  and  Can  elevation  of 
the  strain-indicating  apparatus.  The 
ram  of  a  hydraulic  cylinder  a  is  con- 
nected to  a  cross-head  6,  which  slides 
upon  guides  on  the  frame  of  the  ma- 
chine, and  to  this  cross-bead  are  at- 
tached four  screw-threaded  rods  e  c, 
passing  through  a  second  cross-head  rf, 
which  by  means  of  nuts  simultaneously 
turned  by  connected  bevel-gears  ojier- 
ated  by  the  handle  e  is  caused  to  hnve 
a  longitudinal  movement  along  the  rods 
ce,  for  the  purpose  of  adjusting  it  at  the 
proper  position  on  the  frame,  according 
as  a  bending,  crushing,  or  tearing  effect 
is  to  he  produced.  At  A  tlie  machine  is 
represented  in  the  act  of  bending  a  bar 
of  metal  f.  the  center  of  which  bears 
against  a  knife-edged  projection  on  the  hollow  block  s,  secured 
in  the  frame  by  a  strong  pintle,  and  connected  by  rods  h  to  a 
T-j>iece  i,  having  a  central  opening  to  receive  the  end  of"  the 
lever  J.    A  pin  passes  through  /  and  j,  having  a  knife-edge  rest- 
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Fig.  6328. 


Kirkaldy's  Testins- Machine  {English). 


ing  against  a  suitable  bearing  in  the  former.  A  forked  piece  k 
receives  a  «;iDii!ar  pin  pa^ssiog  through  it  and  the  lever  j,  and 
serring  as  a  fulcrum  when  a  strain  is  brought  on  the  lever 
through  the  mciium  of  the  rods  h.  The  lever  is 
supported  at  each  end  upon  struts  (one  seen  at  j'), 
and  ita  lonser  end  acts  uj:»oa  a  link  /  connected  with 
the  downwardly  projecting  branch  m'  of  a  steel- 
yard-beani  tn ,  so  as  to  convert  the  horizontal  move- 
ment of  the  lever  into  a  vertical  movement  of  the 
beam  m.  This  beam  is  used  in  testing  stniins  of  moderate 
amount.  When  powerful  strains  are  to  be  tested,  the  pressure 
is  transferred  by  means  of  an  extensible  strut  h  to  an  upper 
beam  o.  In  each  case,  as  throughout  the  machine,  the  levers 
turn  on  knife-edge  bearing^!. 

The  longer  arms  of  each  beam  are  counterpoised  by  weight? 
p  p'-  The  weights  9  ly' by  which  the  strain  is  measured  are 
suspended  from  carriages  running  on  the  upper  edges  of  the 
beams,  and  traversed  by  corals  passing  over  pulleys. 

The  arran:renients  for  testing,  crushing,  bending,  trans- 
Terse,  compressing,  punching,  or  indenting  strains  are  in 
general  similar  :  the  specimen  being  placed  in  the  space 
between  the  cross-head  and  cvlindpr.  so  as  to  be  subject 
to  a  compressive  force,  while  for  applying  tensile  or  draw- 
ing and  similar  strains  it  Ls  placed  on  the  other  side  of 
the  cross-head,  so  as  to  be  drawn  towar-l  the  cylinder  a. 
Special  appliances  for  each  of  these  requirements  are  pro- 
vided. 

See  also  (Greenwood's  testing-machine,  pacre  5S*,  Class 
VII.  Vol  T  .  "  Oificial  Catalogue  ofEnglish  Exhibition  of  1S62." 
See  also  U'EiceiNG-sCiLE. 

In  the  hydraulic  tensile  testing-machine  f  Fig.  6:5291,  the  ram 
of  the  cylinder  being  pushed  back,  the  specimen  is  held  by  the 
two  clips  a  b.  and  the  pump,  operated  by  the  lever  c,  causes  the 
ram  to  exert  a  pulling  strain  upon  it,  which  is  commuoicated 
to  a  ro"!  connected  with  the  scale-beam,  which  has  a  sliding 
weight  and  removable  weights,  indicating  the  force  applie<l  in 
tons  and  hundreil weights  (112  poundsV  To  remove  the  iron 
under  test,  release  the  top  valve  and  push  back  the  ram  for 
another  test.  It  is  used  in  testing  rods  for  various  purposes, 
and  also  for  testing  links  of  chain-cablefi 

Fig.  63.3'i  is  Professor  R.  H.  Thurston's  machine  for  testing 
the  value  of  lubricants,  simultaneous  dynamometrical  and 
thermometrical  readings  being  obtained. 

In  using  the  machine,  a  small  and  determinate  quantity  of 
the  oil  to  be  tested  is  placed  on  the  journal  F.  and  the  pressure 
being  adjusted  by  the  screw  K  to  that  at  which  the  oil  is  de- 
sired to  run  under  test,  the  machine  is  started  at  a  speed  which 
will  give  the  desire-l  relative  velocity  of  rubbing  surfaces.  Ob- 
eervations  are  made  at  short  intervals,  and  recorded,  until  the 
test  is  closed  by  rapid  hearing,  as  shown  by  the  thermometer, 
and  excessive  increase  of  friction,  as  indicated  by  the  arm  H  H 
swinging  up  against  its  chocks.  Competing  oils  are  similarly 
tried,  and  the  records  afford  a  perfect  means  of  compari-on. 

Thus  se wins-machine  builders  desire  oil  of  long  endurance, 
and  small  frictional  resistance  and  visca«ity  :  on  locomotives, 
an  oil  that  will  bear  high  pressure  for  the  greatest  lenirih  of 
time  without  heating  is  the  most  desirable,  even  althouiih  not 
as  limpid  and  of  as  slight  frictional  resistance.  The  n?lative 
power  of  resisting  high  t€mi>eratures  without  decomposition  is 
another  important  point  which  may  be  tested.  See  Thermo- 
electric Alarm  ;  TEMP£BATcaE-AL.vRM ;  Thermoscope  ;  etc. 


Fig.  6331  is  Emerson's  apparatus  for  testing  water-wheels. 
The  wheel  b  is  secured  to  the  shaft  of  the  water-wheel,  and  its 
speed  is  regulated  by  the  friction-band  a,  which  is  connected 


Fig.  6329. 


Hydraulic  Tensile  Testing- Machine. 

with  the  scale-beam  as  shown,  the  point  of  connection  descrih- 
ing  a  circumference  of  15  feet.  The  rim  of  the  wheel  and  the 
friction-Kand  are  hollow,  and  are  kept  cool  by  streams  of  cold 
water  parsing  through  them.  The  wheel  b  is  nia'le  of  cast-iron, 
and  the  friction-band  of  gun-metaL  The  hands  of  the  counter 
are  operated  by  worm  gear,  and 
move  like  the  hands  of  a  clock. 

The  hand-wheel  m  has  a  uni- 
rersal  joint,  to  prevent  fraud. 
The  pivot  of  the  scalo-heam 
and  its  connections  with  the 
friction-band  are  knife-ed^ed. 

The  weights  are  suspended  at 
One  end  of  the  beam,  as  shown 
ate:  the  otherend  has  attached 
a  plunger  working  loosely  in 
the  cylinder  d,  which  is  filled 
with  water  :  this  forms  the  hy- 
draulic regulator  for  steadying 
the  ^ale-beam 

The  A  H.  Emery  testing, 
machine  of  400  tons  capacitv  is 
expected  to  be  completed  and 
at  work  at  the  Watertown  Ar- 
senal this  year.  It  has  an  inde- 
pendent straining  mechanism, 
fitted  with  a  strain  diacram 
apparatus,  dpsiened  by  C.  E. 
Emery    to    produce    diagrams  Testtng-Mtirhme. 

somewhat    like    those    of    the 

autographic  testing-machine  of  Professor  Thurston.  It  is  ex- 
pected to  cost,  including  foundations  and  auxiliary  apparatOB. 
about  §  50,000. 


TESTING-SLAB. 


2540 


TESTUDO. 


Fig.  6331. 


other  hollow  artiele.s  by  hyiliaiilic  jiiTs.sv\ie.  It  is 
jiroviiled  with  a  gage  tbi'  showing  the  pre.ssuie  in 
jioiiiuls  aiiplieil  to  the  s(nuire  inch. 

In  the  apparatus,  Fig.  6334,  the  articie  to  be  tested  ig  filled, 
or  nearly  so,  with  water,  and 
connected  with  the  pipe  a.  The 
pump  b  is  then  put  in  operation, 
forcing  water  through  the  pipes 
c  a  into  the  boiler,  tube,  or  what- 


Apparattu  for  Testing  Waler-  Wheels. 


Test'ing-slab.  A  square  plate  of  white  glazed 
porcelain,  liaving  cup-shaped  depressions  for  contain- 
ing liiiuids  to  be  e.xaniined  which  give  colored  pre- 
cipitates. 

Test-mix'er.  A  tall  cylindrical  bottle  having  a 
wide  foot  and  provided  with  a  stopper.  It  is  gradu- 
ated into  100  or  more  equal  parts,  connnenciiig  at 
the  bottom,  and  is  used  in  preparing  test-alkalies, 
test-acids,  and  similar  solutions,  by  diluting  them 
down  to  the  reqtiired  strength. 

Test-pa'per.  A  paper  jirepared  by  dipping  into 
a  solution  or  decoction  of  a  substance  antl  drying; 
to  be  used  to  detect  the  lu'esence  of  a  substance 
whose  presence  causes  a  reaction  and  a  change  in  the 
color  of  the  paper. 

Paper.  Changes  to  By  presence  of 

Brazil-wood  paper Purple Alkali 

Brazil-wood  paper Red Strong  acid. 

Buckthorn-paper Red Acid 

Cherry -juice  paper Red Acid, 


AlkalL 
.  Acid. 

.  Caustic  alkali. 
.  Chlorine. 

.  Acid  .solution  of  starch. 
.  Sulphuric  hydrogen. 
.  Acid. 


Dahlia-paper Green 

Dahlia-paper Red 

Dahlia-paper Yellow  . . . 

Indigo-paper Decolored 

Iodine-paper Blue 

Lead-paper Black 

Litmus-paper  (blue). . . .  Red 

Litmus-paper  (blue) Green Alkali. 

Rose-paper Green Alkali. 

Starch-paper Blue Iodine. 

Turmeric-paper. Brown Alkali. 

Test-plate.  1.  A  tinely  ruled  glass 
plate  usetl  in  testing  ))ower  and  defin- 
ing quality  of  microscopes.  See  No. 
hkiit's  Test-plate,  pages  1531,  1532. 

2.  A  glass  slip  used  in  .stirring  tests. 

Test-pump.  A  force-pumji  for  test- 
ing tile  strength  of  boilers,  tubes,  and 


Fig.  6333 


Fig.  6332. 


Test-M'xcr. 


Tcsl-Pump. 


Test-Pump. 

ever  the  object  may  be,  until  it  bursts  or  tlie  mnximum  proof- 
pressure  is  reiirhed  :  its  amount  is  shown  by  sn  int.h'X  upon  a 
diai.  Thewat^rin  the  pipes  is,  after  use.  returned  to  the  cistern 
through  the  pipe  ff. 

Shaw's  (Fig.  6335)  is  particularly  designed  for  testiDg  steam 
and  hydraulic  gages.      The 

plunger  n   has   an   interior  Fig.  6335. 

screw-thread  fitting  over  a 
screw  running  tlie  whole 
length  of  the  cylinder  6,  and 
is  turned  by  means  of  a 
hand-wheel,  testing  press- 
ures up  to  800  lbs.  to  the 
square  inch  ;  water  is  intro- 
duced into  the  cylinder 
through  an  opening  at  the 
top  of  the  plunger,  which  is 
closed  by  a  thumb-screw. 
c  c  are  the  valves,  having 
screw-threaded  nipples,  to 
which  gages  to  be  tested  are 
attJiched. 

Test-spoon.     A§ 
small   spoon    u.sfd    for 
taking  np  small  quan- 
tities of  powders,  fluxes, 
etc. ;  used  in  blo\v-]npe  or  chemical  experiments.  The 
handle  may  be  used  as  a  spatula. 

Test-stir 'rer.  A  round  glass  rod,  having  one 
end  pointed  for  dropping  tests,  and  the 
other  end  rounded. 

Test-tube.  {Chemical.)  A  thin  cylinder  of 
glass  with  a  rounded  bottom,  used  in  testing  and 
analyzing  liquids.  They  are  made  of  various  sizes  and 
lenctlis.      Fig.  6336  shows  a  stand  with  test-tubes. 

Test-tube  Brush.  A  small  spii-al  brush  with  a 
wire  liandle  for  cleansing  test-tubes. 

Tes'tu-do.  1.  {Military  Engineer ivg.)  A  pro- 
tecting device  ;  so  called  from  its  resemblance  to  the 
carapace  of  a  tortoise.  The  term  was  ap]>lied  by  the 
ancient  Romans  to  a  covering  formed  by  joining  the 
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Fig.  6336 


Test-  Tuies  and  Rack. 


shields  of  the  sohliers  over  their  heads,  so  as  to  con- 
stitute a  sjiecies  of  roof,  atfoi-diug  protection  from 
missiles  thrown  from 


Fij.  6K7. 


m 


T-sl-Tube  BnisA. 


above ;  also  to  a 
structure  movable  on 
rollers  or  other\vise, 
for  protecting  sappers 
in  an  attack  ;  ami  is 
now  applied  to  objects  similar  in  shape  and  design 
employed  as  defenses  for  miners,  ejc,  when  working 
in  ground  or  rock  which  is  liable  to  cave  in. 

2.  {^tusic. )  A  sjiecies  of  ancient  lyre,  the  idea  of 
which  is  said  to  have  been  derived  from  the  carapace 
of  a  tortoise.     See  Lyre. 


Tete-a-tete.  Two  chairs  with 
seats  attiulit-d  and  facing  in  opjwsite 
dii-ections,  tlie  arms  and  backs  form- 
ing an  ^-^h.-ipe. 

Tete-de-pont.  {Fori ijicai ion.)  A 
rediiii  or  hnuttc  resting  its  flanks  on 
the  bank  of  a  river  and  inclosing  the 
end  of  a  bridge  for  the  purpose  of  pro- 
tecting it  from  an  assault. 

TeUi'er.  A  rope  by  which  a  graz- 
ing animal  is  tied  to  a  stake. 

I  The  rop«  1=  frequently  termed  a  lariat,  and 
is  secured  to  an  iron  picket-pin,  which  is 
driTen  iuto  the  ground. 

Catching  auimaU  with  the  lasso  and  bola 
are  both  shown  on  the  paintings  of  Beoi-llas- 
san  in  Egypt. 

In  Fig  *>iii.  the  tethering-rop«  E  is  made 
&st  to  a  swinging  upright  C,  h.ivinz  a  weight 
D  at  bottom  and  connected  to  a  swirel  T  on 
the  p<^t  A. 

Te-w'eL  1.  A  Tuteee  (which  see). 

2.  A  ]'ipe  or  chimney. 

TeWing-bee'tle.  A  spade-shaped 
instiiunent  for  beating  hemp;  tetcing, 
toicseling,  lawimi,  or  leasing  being  yet 
e.icisting  terms  for  the  working  by 
pulling  and  beating. 

Tex'as.      {yautical.)     A         .. — 

structure  on  the  hurricane-deck    ~ 

of  a  Western  steamboat,   con-  Tether 

taining  the  pilot-house,  officers'  cabins,  etc 

Tex 'tile  Fab'ric. 
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Cotnmon  Name. 


Botanical  Name  of  the 
Genus  and  Species  of  the 
Plant  bv  which  the 
'        Fiber  is  produced. 


Native  Place,  ot 

where  chiefly 

grown. 


Qualities,  Uses,  etc. 


Agave,  or  American  ) 

aloe I 

Amadou 

Bamboo 

Banana 

Bast 

Bowstring-hemp 

Cactus  fiber 

China  grass,  or  Rhea 

Cocoa-nut,  or  Coir  . . . 

Cotton j 

Cotton  (silk) 

Cuba  bast 

Daphne | 

l>at«-palm 

Esparto-gT^ss 

Fan-palm  (dwarf)... 

Flax 

Flax  (New  Zealand).. 

Grasses 

Grass- wrack 

Gunny,  or  jute 

Hair-moss 

Hemp 

Ita-pahn 

I^ 

Jute 

Lace  bark. 

lime  bast 


Agave  americaca 

Polvporus  fonnentarius. 
Bambusa  arundiDacese- 

Masa  sapientum 

(S€*  Cuba  and  Lime.) . . . 
Saaseriera  zevlanica 


Opanda  tana,  etc. 
Boehmeria  nirea . . . 
Cocos  Ducifera .... 


Gossypinm  berbacenm , 
etc 


I  Mexico,  etc ] 

Europe. 

Tropics 

Tropics 

,  India 

Tropics j 

China,  India,  etc... 
Tropics I 

Warm  connCries .  <. 


Bombax  ceiba 

Paritium  elatmn 

Daphne  paprracea  . . . . 
Edgeworthia  gardneri. 

Phoenix  dactvlifera... . 

LTgaeum  spartum 

Chamferop?  huoiili*. . . 
Linuni  usitatis^imum. . 
Phormium  tenax. 


S.  America.. 

I  Caba,  etc. . . . 

India 


N.  Africa  and  in- 
terior deserts  .. 
S  Europe,  etc.. . .  ! 
Spain, Italy  Tropics 
Temperate  climes..  ! 
I  Xew  Zealand,  etc...  i 


Very  nnmeroos ]  GeneraUj . 

Zostera  marina 

Corchoms  capsolaris.. 

Polvtrichom 

Cannabis  satira 


Mauritia  fiexuosa 

Hedera  helix 

Corchoms  capsolaris.. . 

Lagetta  Untearia 

Tilia  europsa 


'  Europ'n  sea-coasts 

I  India { 

England 

'  Cool  climates  and  1 
I      India ) 

British  Guiana  . .  I 

Temperate  climes.. 

India { 

Jamaica | 

Europe 


I 


Various  fftbrics  and  paper  are  made  fmm  this  and  other 

species  of  agave. 
The  source  of  "  German  dnder." 
Paper,  cloth,  etc..  of  coarse  kinds. 
Various  fiibrics  ;  the  filr-er  resembles  flax. 
Twine.     Tjing  up  cigar-bundles,  etc 
Strong.     Used  for  cordage,  etc. 
From  layers  of  the  stem.     Baskets,  ornamental  work, 

etc. 
Fine.    Linen,  cambrics,  nets,  etc. 
Strong  and   coarse.    Cordage,   mats,  brushes,  bags, 

ropes,  etc. 
Length,  strength,  etc.,  of  fiber,  Tarious      East  Indian 

generally    coarse    and    short :    American    finer  and 

longer.     Sea  Island  and  Egj  ptian  have  the  longest 

fibers. 
A  silky  substance  unfit  for  spinning.    U?ed  for  sniffing 

cushions,  etc. 
A  hai^.     Used  to  tie  up  cigars. 

Fibrous  bark.    Used  for  making  paper,  etc. 

Plaited  work,  baskets,  from  the  leaves. 

Coarse     Matting,  cordage,  baskets,  paper,  etc. 

Mat.*!,  baskets,  caps,  etc  .  frrim  the  leaves. 

Varieties  numerous      Yam.  linens,  cambrics,  etc. 

Strong.     Cloth.  b35kets,  cordage,  etc. 

Some  species,  as  wheat-straw,  used  for  making  paper. 

All  afford  fiber  variously  used  ;  plait  for  bonnets, 

brushes,  etc. 
A  sea-weed-    Used  for  making  mattresses,  packing,  etc 
A  coarse  kind  of  Jute.    Used  for  making  bags,  matting, 

etc. 
A  moss.    Used  for  stuffing  ciL=hion«.  etc. 
In  Europe  used  for  cor»lage.  coars*  cloth,  etc.     In  In- 
dia grown  for  its  intoxicating  qualities. 
Affords  thread  from  leaves  ;    of  which  baskets,  &ns, 

mats,  etc.,  are  made. 
Coarse.     Rope.  etc. 
In  India  for '■gunny-bags."     In  England  used  as  an 

addirion  or  substitute  for  hemp,  flax,  and  silk. 
A  bark  resembling  fine  lace  ;  made  into  collars,  sleeves, 

purses,  etc. 
Affords  the  material  of  "  Russia  matting,"  etc. 
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Common  Name. 


Mallow 

Manila-hemp. . .. , 

Maroot-fiber 

Marsh-gladJea  . . , 
Mulberry 

Mulberry  (paper). 

Naniaqua  bark  . . . 

Nettle-fiber 

New  Zealand  llax . 
Ney:iu  da- fiber  . . . . 

Palm 

Palmite 

Palmyra-palm  . . , 

Paper  mulberry  . 

Papyrus  (paper) . 

Piassaba 

Pine 

Pine 

Pineapple 

Pita-fiber 

Plantain 

KaWan-cane 

Rhea-fiber 

Rice 

Rice-paper 

Ruflia 

Rushes 

Screw-pine  palm 

Sedges 

Silk-cotton 

Straw 

Sugar-cane 

Sunn-hemp 

Talipot-palm 

Teazle 

Tucum-palm. ... 

Willow 

Yercum-fiber 


Botanical  Name  of  the 

Genus  and  Species  of  the 

Plant  oy  which  the 

Fiber  is  produced. 


Malva  (numerous) 

Musa  textilis 

Sanseviera  zeylanica. . . . 

Scirpus  lacustris 

Morus  nigra,  etc 

Broussonetia  papyrifera. 

Brosimuni  namaqua. . .  { 

Urtica  dioica,  etc 

Phormium  tenax 

Sanseviera  zeylanica. . . . 

Very  numerous 

Juncus  serratus 

Borassus  flabelliformus.. 

Broussonetia  papyrifera. 

Cyperus 

Attalea  funifera 

Piuus  (various) 

Thuja  gigantea 

Bromelia  ananas 

Bromelia  pita,  etc 

Musa  paradisiaca,  etc... 
Calamus  rotang 

Boehmeria  nivea 

Oryza  sativa 

Aralia  papyrif-fa 

Raphia  ruffla 

Juncus  (various) 

Pandanus  spiralis 

Cyperus  (various 

Bombax  ceiba 

Various,  as  from  wheat,  I 

rye,  barley,  rice,  etc.  j 
Saccharum       officiua-  j 

rum,  etc I 

Crotalaria  juncea 

Corypha  umbraculifera . 

Dipsacus  fullonum 

Astrocaryum  vulgare . . . 

Salis  (various) 

Calotropis  gigantea 


Native  Place,  or 

where  chiefly 

grown. 


Generally I 

Philippine  Islands. 

Madras,  etc 

British  marshes.etc 
China,  etc 

Polynesia,  etc.  . 

Grenada,  North  of  | 
S.  America,  etc.  j 

Generally | 

New  Zealand,  etc... 

Ceylon 

Tropics 

8.  Africa 

Tropical  Asia ...    | 

Fiji,  etc 

Egypt,  etc { 

Brazil,  etc 

Europe,  etc 

N.  \V.  America. .  j 

Tropics I 

Tropics 

Tropics 

Tropics 

China,  India,  etc.  | 

Europe,  India,  etc. 

Formosa,  China. 


Madagascar 

Generally 

Tropics 

(ieuerally 

S.  America 

Generally 

India,  W.  Indies, 
America,  etc. . . 

India 

Ceylon 

England,  etc 

Brazil,  etc 

Temperate  climes, 
India 


Qualities,  Uses,  etc. 


The  tribe  comprises  cotton,  etc.,  and  numerous  other 

fiber-jiiving  species. 
Various  textile  fabrics. 

Resembles  and  is  used  as  a  substitute  for  flax. 
A  sedge.     Made  into  baskets,  bee-hive."^,  hassocks,  etc. 
The  Chinese  make  coarse  cloth  out  of  the  bark. 
The  source  of  "  Tapa  "'  cloth,  made  by  beating  out  the 

bark  by   mallets,  etc.;   resembles    both    hemp  and 

paper. 
Resembles  hemp.    Bark  made  into  sacking,  and  used 

for  beds,  etc. 
Irish  variety,  worked  up  into  collars  and  other  fancy 

articles. 
(See  Flax.) 

Hesemblcs  and  is  used  as  a  substitute  for  fiax 
Species  very  numerous  ;  all  afford  fiber  of  some  kind. 
A  rush.     Used  for  plaiting,  thatching,  baskets,  etc. 
Leaves  made  into  mats,   baskets,   carpets,    hats,   um- 
brellas, etc. 
(See  Mulberry.) 
A  kind  of  sedge  from  which  ancient  Egyptian  paper 

was  made. 
Coarse  fiber.     Made  into  brooms,  ropes,  etc. 
Coarse  fiber.    Fit  for  ropes,  etc. 
Bark  affords  a  fiber  resembling  hemp.     Baskets,  hats, 

mats,  etc. 
Fiber  suitable  for  fine  articles  ;  as  muslin,  cambrics, 

etc. 
Reseuibles  flax,  for  which  it  is  an  excellent  substitute. 
Various  fibers  for  cordage,  etc. 
When  split,  used  for  caning  chinrs,  brooms,  etc. 
Various  textile  fabrics  ;  the  coarse  kinds  afford  cord- 
age, sails,  fishing-nets,  etc. 
Fiber  affords  a  soft  porous  paper. 
The  pith  of  the  tree   is  cut   cylindrically,  by  sharp 

knives,  into  thin  sheets,  affording  "  Rice  paper,"  used 

for  artificial  flowers,  painting,  etc. 
Thread  is  made  from  the  leaves  of  the  palm,  and  woven 

into  Malagasy  cloth,  used  as  garments  by  the  natives. 
Brooms,  mats,  brushes,  baskets,  hassocks,  etc. 
The  fiber  resembles  hemp,  and  may  be  similarly  used. 
Brooms,  mats,  brushes,  baskets,  etc. 
(See  Cotton.) 

Largely  used  for  making  paper,  bonnet  plait,  etc. 

Fiber  may  be  used  for  making  paper,  etc. 

Fiber  ;  an  excellent  substitute  for  flax. 

Loaves  used  as  umbrellas,  tent-covers,  etc. 

The  flower  of  the  plant  used  to  raise  the  nap  of  woolen 

cloth. 
Leaves  woven  to  make  hammocks,  etc.    They  also  afford 

thread. 
Baskets,  bonnets,  plait,  etc. 
Resembles  flax  ;  the  seeds  are  inclosed  in  a  silky  fiber, 

like  thistle-down. 


Text-pen.    An  PTi^rossing  pen. 

Thal-las-soni'e-ter.     A  Tide-gage  (which  .see). 

Thal'li-um.  A  metal  discovered  by  means  of  tlie 
spectroscope  by  W.  Crookes,  in  1861.  A  rare  metal 
resembling  lead  in  appearance,  allied  by  action  with 
the  alkaline  metaks. 

Tharm.     Twisted  gut. 

Thatch.  Koof  covering  of  straw,  reeds,  or  rushes; 
of  dri«.-d  grass  or  palm-leiive.s  in  the  tro]iics. 

Thatching  is  performed  with  reeds,  straw,  or  fern.  It  is  very 
unusual  in  the  United  States,  but  is  a  common  and  excellent 
roof  in  many  countries  of  Europe.  The  best  material  is  the 
marsh  reeds  of  Eastern  England  and  of  Holland.  The  reeds 
are  cut  in  the  winter,  made  into  sheaves,  dried  and  stacked 
AVith  care,  a  roof  of  thatch  will  last  over  100  years.  Reed- 
thatched  roofs  in  Holland  are  shown  which  are  200  years  old, 
and  in  good  preservation. 

The  reeds  are  laid  in  successive  courses  8  or  9  inches  in  thick- 
ness, the  buts  toward  the  eaves,  and  are  held  down  to  the  roof 
spars  by  swai/s  or  rods,  which  are  tied  to  the  roof-spars  by  rope- 
yarns  passed  through  the  reeds  by  a  needle.  The  total  thickness 
given  at  the  eaves  is  18  or  20  inches,  and  the  huts  of  each 
succeeding  course  overlap  on  the  course  below.  The  Ifss^t,  a 
square  piece  of  board  with  an  oblique  handle,  is  used  for  driving 
up  the  buts  of  the  reeds  and  making  them  lie  compactly.  The 
ridge  of  the  roof,  where  the  small  ends  of  the  reeds  meet,  is 
capped  with  straw. 

The  most  ancient  mode  of  roofing  was  of  boughs,  or,  in  Ori- 
ental countries,  of  leaves.    Thatch  of  reeds  or  straw  is  also  very 


ancient.  Servius  and  Plautus  mention  thatch,  and  Herodotus 
mentions  a  tliatch  of  reeds  as  the  usual  covering  of  the  houses 
in  Sardis.  The  northern  nations  of  Europe  are  noticed  as  using 
thatch,  as  did  also  the  Ilelvetii  and  Anglo-Saxons. 

Shingles  were  u^ed  in  Rome  till  a.  v.  c  470.  Slates,  with 
iron  pins,  have  been  found  in  Roman  remains,  and  in  England 
of  the  date  1322 

Tiles  of  clay  are  declared  by  Pliny  to  have  been  invented  by 
Cinyra,  son  of  Agriope.  Byzes  used  stone  slabs ;  others 
marble,  even  gold,  but  more  usually  bronze  gilt  Hollow  tiles 
were  used  in  the  construction  of  tombs.  Anglo-Saxon  and 
Norman  tiles  were  t;iken  from  the  Roman.  Pantiles  were  used 
in  the  Middle  Ages,  and  very  generally  in  the  fifteenth  cen- 
tury. 

The  most  ancient  existing  roofs  in  England  are  of  wooden 
boards  covered  with  lead 

Thatch-wood  "Work.  (Hi/draulic  Engineer- 
incf.)  A  mode  of  facing  sea-walls  with  brushwood. 
Underbrush  of  say  twelve  or  fourteen  years'  growth 
is  cut  down,  fagoted  at  its  full  length,  and  spread 
over  the  face  of  the  banks.  It  is  kept  down  by 
strong  stakes,  which  have  cross  pins  at  their  upper 
ends  to  rest  upon  the  brush,  which  breaks  and  dis- 
perses the  waves  and  protects  the  earth  lieiieath. 

Thau 'ma- trope.  The  theory  of  the  duration  of 
visible  impressions  was  taught  by  Leonardo  da  Vinci, 
who  was  born  in  1452.  Many  curious  toys  and  sci- 
entific devices  have  been  made,  founded  upon  this 
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THEODOLITE. 


priuciple.     The  Thavmatrope,   aud,   more   lately, 

the     FHEyAKlSTOSCOFF^     ZEOTKOPJi,     STROBOSCOPE, 

aud  Anorthoscope,  are  examplfs.     See  iinder  these 
heads. 

The  idea  of  this  contrirance  originated  with  Sir  John  Iler^chel, 
and  di'pcu'U  upon  the  limit  to  the  rapidity  with  wijica  visual 
ima^t;^  uiay  W  substituted  and  separately  distinguished  Mr. 
Babbage  mentions  the  circumstances  under  which  the  idea  was 


Fig.  6339. 


ThaumaiTope 

Jrought  into  practice,  which  was  effected  by  spinniDg  a  shilling 
with  such  rapidity  that  the  visual  image  combined  the  figures 
on  each  side  of  the  coin.  It  was  subsequently  made  in  the 
form  of  a  toy.  in  which  the  respective  sides  showed  a  horse  and 
his  rider,  a  bird  and  his  cage,  a  rat  and  a  trap,  etc.,  according 
to  the  taste  or  ingenuity  of  the  contriTer. 

Fig.  6340. 


1  See  under  Telescope  for  notice  of  the  first  use  of  telescopes  in 
trianguiation  or  mt^i^uring  angles. 

The  first  surrey  n;;ide  by  an  iD>trun)ent  with  a  perfect  circle 
is  said  to  be  that  of  Zealand,  by  Uugge,  in  17tj2  -tift. 

Rauisden's  theodolite  had  a  circle  d  feet  in  diameter,  and  was 
completed  in  1787.  It  had  two  ielescoi>es  of  Z*i  inches  focal 
length.  It  was  u.*ed  for  a  triangulatiou  to  connect  the  obser- 
vatories of  Greenwich  and  ParL<,  aud  also  in  the  English,  Irish, 
and  Indian  trigonometric  surveys. 

The  telescope  circle  and  stand  are  capable  of  motion  round  & 
vertical  axis  The  altazimuth  may  be  considered  a  niodificatioD 
of  the  transit  instrument,  and  has  been  called  a  transit  theodo- 
lite, being  adapted  for  meridional  or  extra-meridional  observa- 
tions indifferently.  Everest's  theo-iolite  is  so  cailed  from  its 
designer,  sir  G.  Everest„late  of  tue  East  Indian  iturvey,  and  ia 
among  the  best  o!  its  class. 

The  Wurdemanns  theodolite,  used  by  the  Coa.*!  Surrey,  is 
mounted  upon  a  repeating  stand,  that  is,  one  which  has  an  axis 
of  its  own,  having  a  clamp  and  tangent  so  as  to  read  any  angle 
on  any  p.trt  of  the  limb.  Tnis  stand  hris  adjusting  feet  for 
leveling,  so  as  to  bring  the  axis  vertical  on  uneven  ground. 
The  base  of  the  instrument  proper  consists  of  a  leveling  tripod, 
from  which  rises  a  central  column  forming  the  t<arrel  of  the 

Fig.  6342. 


T-Hiod. 


T-head.  A  cross-bar  with  two  prongs  on  the 
end  of  a  dog-ohain,  watch-chain,  or  elsewhere,  to 
eiiga<ie  in  a  ring. 

The-at'ri-cal  Ma-chine'.  Made  of  wire  cloth 
running  on  rollers,  and  wound  up  and  unwound  by 
|)Ower.     Parsons'  i»atent,  June  2,  1874. 

The-od'o-lite.  An  instrument  for  meastiring 
horizontal  aud  vertical  angles,  but  jiarticularly 
adaptM  for  accurately  measuring  the  fonner.  Its 
principle  is  identical  with  that  of  the  altitude  and 
azimuth  instrument  ;  the  construction  and  puqwse 
of  the  two,  however,  dittV-r,  the  latter  being  employed 
for  astronomical  purix)-es,  while  the  theodolite  is 
used  for  land  surveying  ;  but  the  better  instruments 
of  this  class  may  be  employed  for  observing  the  alti- 
tudes of  celestial  bodies.  The  vertical  circle  is  not 
generally,  however,  of  suffiuieut  size,  nor  so  gradu- 
ated as  to  be  available  for  very  accurate  astronomical 
observations. 

This  instrument  has  been  tL«ed  in  extensive  geodetical  opera- 
tions in  England  and  in  this  countn.',  such  as  the  British 
Ordnance  Survey  and  the  L'uited  States  Coast  Survey,  while  in 
France  the  repeating  circle  of  Itorda  has  been  preferred  The 
telescope  ha.«  a  motion  on  a  horizontal  axis,  and  has  a  vertical 
graduated  circle,  which  has  also  a  horiEontaL 

Fig.  eaii. 


Ectrest's  Theodolite. 


Wurflemnnn's  ThtoddiU. 

axi-^ :  on  the  ontside  of  the  colnmn  the  main  Itmb  of  the  in- 
strument is  fastened.  The  central  column  is  of  cast-iron,  and 
the  principal  vertical  axis  of  steel  plays  within  the  column. 
The  upper  or  large  end  of  the  axis  has  attache<i  to  it  a  plate 
canying,  firstly,  three  reading  micrometer  microi-copes,  12(P 
apart ;  secondly,  two  columns  with  Y"s  for  receiving  the  pivots 
of  the  telescope  axis.  The  pivots  rest  with  one  half  of  the  di- 
ameter in  the  T's,  the  other  half  projecting  for  the  legs  of  the 
stridini:  level  to  rest  upon. 

The  t«'le.'^ope  is  3S  inches  focal  length,  the  object-glass  2  ^  ,9 
inches  aperture,  providel  with  a  4-inch  vertical  finder-circle  for 
use  in  takiog  solar  or  star  azimuths,  .and  on  the  right-hand  side 
of  the  telescope  is  the  usual  clamp  and  tangt-ut  for  vertical  fix- 
ture and  movement-  A  small  central  rtrflector  of  '  ^^  inch 
diameter  throws  the  light  from  a  lamp  attached  outside  to  the 
cross  lines  of  the  eye-piece.  The  light  from  the  lamp,  pacing 
through  the  telescope  axis  to  the  center  of  the  tube,  is  reflected 
upon  the  wires  by  the  reflector.  The  wires  are  contained  in  a 
micrometer  eye-piece. 

The  clamp  and  tangent  for  the  horizontal  movement  of  the 
alidade  is  not,  as  usual,  attache<l  to  the  horizontal  circle,  but 
on  a  collar  immediately  underneath  the  alidade  on  a  separate 
disk.  The  clamp  arm  fitting  on  this  disk  contains  a  piece  of 
steel  which  is  pressed  against  the  disk  by  means  of  the  clamp- 
screw,  which  fixes  the  arm,  a  small  portion  of  the  clamp-ring 
being  cut  out  opposite  to  the  screw,  so  that  there  are  but  three 
points  of  contact  in  clamping.  To  the  outer  end  of  this  clamp- 
arm  \i,  attached  one  portion  of  the  tangent  screw,  whilst  the 
other  holds  to  a  prqjectiDg  part  of  the  alidade  plate. 
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Two  cross  levels  on  the  alidade  plate  afford  means  for  per- 
fectly leveling  the  histrunient.  The  uiicromoter  microscopes 
read  to  one  minute  of  arc  to  one  revolution  of  the  screw.  The 
drum  of  the  screw  is  divided  into  GO  divisions,  each  having  the 
vidue  of  1",  of  which  tenths  are  generally  estimated,  and  are 
quite  perceptihle. 

The  peculijir  features  of  the  instrument  are,  — 

1.  The  circle  is  freed  from  the  clamp  and  tangent,  heing  in- 
dependi'Ut. 

2.  The  optical  power  is  high.  Without  this,  mere  size  of  the 
instrumt^nt  is  of  little  advantage.  For  instance,  tlie  microscopic 
readings  on  the  limits  may  be  read  to  as  great  accuracy,  10'",  as 
the  five-foot  mural  circle  of  the  Naval  Observatory,  \Va.sliiiigton. 

Lengths  of  a  Degre".  of  Longitude  on  tl^e  Parnlkh  of  Latitude, 
for  each  Degree  of  Latitude  J'roni  the  Equator  to  the  Pole. 
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Note  — Degrees  of  longitude  are  to  each  other  in  length  as 
the  cosines  of  their  latitudes. 

The-od'o-lite-mag'net-om'e-ter.  An  instru- 
ment eniployeil  as  a  ilooUnnuu-ter  to  measure  vari- 
ations in  declination,  and  as  a  magnetometer  in 
determinations  of  force. 

It  consists  of  a  graduated  horizontal  circle,  mounted  as  in 
the  ordinary  surveyor's  theodolite,  upon  which  is  fixed  a  small 
wooden  box  In  the  top  of  this  box  a  vertical  glass  tube  is 
fastened.  The  nnignet  is  suspended  in  the  box  by  means  of  one 
or  two  filaments  of  un.<pun  silk,  which  pass  up  through  the 
tube  aud  are  fistened  at  its  top.  The  magnet  consi.<ts  of  a 
perfectly  turned  steel  tube,  in  one  end  of  which  there  is  ;i  glass 
head.  On  this  head  a  scale  is  engraved,  which  is  so  delicate 
that  it  is  scarcely  visible  to  the  naked  eye-  The  other  end  is 
closed  with  a  lens  which  bring-f  the  rays  of  light  in  parallel 
directions  to  the  scale.  Connected  with  the  horizontal  circle  of 
the  instrument  is  a  small  telescope,  mounted  so  that  its  axis 
shall  lie  in  the  produced  axis  of  the  box.  In  each  end  of  the 
box  is  a  small  glass  window,  so  that  when  the  apparatus  is 
properly  ailjusted,  the  light  will  come  through  the  magnet  to 
the  eye  of  an  observer,  and  the  scale  on  the  magnet-head  will 
be  visible. 

To  deiermiue  the  magnet  declination  we  have  only  to  make 
the  vertical  wive  of  the  telescope  coincide  with  the  axis  of  the 
magnet,  and  note  on  the  horizontal  circle  the  angle  which  tliis 
line  makes  with  the  direction  of  the  true  meridian,  which  is 
before  determined-  The  variations  in  declination  may  then  be 
determined  from  time  to  time  by  noting  the  reading  of  the 
magnet-scale. 

In  observations  for  magnetic  force,  Gauss's  method  is  gen- 
erally employed.  The  suspended  magnet  is  made  to  swing 
horizontally  in  the  box  through  a  very  small  arc,  and  the  time 
of  a  single  oscillation  is  noted.  The  same  magnet  is  then  made 
to  dehect  another  suspended  magnet,  from  a  certain  fixed  posi- 
tion and  at  a  known  distJiuce,  and  the  angle  through  which  the 
second  magnet  is  deflected  is  observed.  Each  of  these  experi- 
ments determines  a  value  which  is  due  to  the  combined  ettects 
of  the  magnetism  of  the  earth  and  of  the  magnet.  Hut  these 
effects  are,  in  the  two  case.'*,  combined  in  different  ways,  so  that, 
by  a  proper  combination  of  the  two  values,  we  may  eliminate 
the  effect  due  to  the  magnetism  of  the  magnet,  and  obtain  that 
due  to  the  horizontal  magnetic  intensity  of  the  earth  alone. 

The-or'bo.  {Jfastc.)  A  large  lute,  having  two  ! 
head.s,  to  eaeli  of  wliieh  sti'ings  are  attached. 

"One  slovenly  and  ugly  fellow,  Signor  Pedro,  who  sings 
Italian  songs  to  the  theorbo  most  neatly." — Pepys's  Diary, 
1664. 

Ther'mal  A-larm'.  An  attachment  for  giving 
indication  of  a  hot-bearing. 

A  tube7  has  a  plug  /  of  such  material  or  alloy  as  will  melt  at 
the  degree  at  which  it  is  desired  the  alarm  should  be  given. 


Hot-Bearing  Alarm. 

Pee  table  of  fusible  alloys,  page  62.  As  the  j>lug  melts  on  the 
hot-benring  and  escapes  at  the  hole  benenth,  the  .'Spring  k  forces 
down  the  spindle  b,  giving  motion  to  the  rark  '/,  jiinion  o,  and 
striking-wheel/.  The  wheel  /"operates  the  pallet /(  and  ham- 
mer c,  causing  the  latter  to  strike  the  gong  n.  a  is  the  handle 
for  withdrawing  the  spring  in  inserting  a  plug.     See  Fig.  6346. 

Ther'mal  Mo'tor.  A  machine  in  wliich  the  ex- 
pansion and  contraction  of  an  oliject  or  material,  by- 
changes  in  the  temperature,  is  made  a  means  of  mo- 
tion. The  term  is  usually  applied  to  machines  oper- 
ated by  natural  thermometric  changes. 

Cose,  1827,  in  London  exhibited  a  timepiece  which  was  kept 
in  continual  action  by  the  ri.se  and  fall  of  a  column  of  mercury 
in  a  barometric  tube  attached  thereto. 

The  plan  has  been  frequently  tried  elsewhere 

In  Washburn's  thermal  motor,  July  4,  ISHo.  the  expansion 
and  contractionof  abarof  metal,  under  the  infiuence  of  natural 
heat,  are  gathered  up  bv  means  of  springs  and  levers,  so  that 
the  power  can  be  used  for  propelling  machinery,  clock-work, 
and  similar  purposes. 

Ther'mal  U'nit  In  British  parlance,  that  quan- 
tity of  heat  which  cori'esjionds  to  an  interval  of  1^ 
Fah.  in  the  temperature  of  1  pound  avoirdupois  of 
water  at  39.10°  Fah. 

It  is  to  the  French  thermal  unit  as  1  :  3.96832. 

Tlie  French  unit  is  1°  Centigi-ade  in  1  kilogramme 
of  water. 

Ther-met'o-graph.  A  self-registering  thermom- 
eter, recording  the 

maximum      and        t^=__     Fig.  6344. 
minimum   of  tem- 
perature in  a  given 
time. 

Fig.  6344,  Ruther- 
ford's thermetograph, 
consists  of  two  ther- 
mometers, one  contain- 
ing mercury  and  the 
other  alcohol.  A  steel 
wire  is  pushed  before 
the  colunui  of  mercury  ff;  m 
and  left  at  the  masi-  ^..-  ' 
mum  point  reached. 
An  enamel  slide  in  the  HutherfortVs  Thermetograph. 
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alcohol  thermometer  is  drawn  back  by  the  liquid  and  left  at  the 
niiuiiuuui  {Hjiiit 

Ther'mo-ba-rom'e-ter.  An  instrument  for 
measumig  altitutlo  by  means  of  deternnning  tlu- 
boiliiig-l>oint  of  water.  5>ee  Hvi'SOMETEli;  Kbii.- 
L!o.scui'E;  Bakomeikk. 

Ther'mo-dy-nam'ic  Valve.  A  valve  depenil- 
iuf  for  its  operation  ujK)n  the  ex]>ausiou  and  con- 
traction occasioned  by 
changes  of  tem|)erature. 

That  illustrated  is  particu- 
larly designt-U  fur  spirit- 
melers.  Tbv  Talve  A  applied 
to  the  pump-pipe  D  is  at- 
tached to  a  rod  F.  which, 
tThen  the  still  is  iu  operation 
and  heated,  elou^a:es  and 
Iifl5  the  TalTe,  peniiiifiug  the 
liquor  to llow;  but  wheu  the 
app:iratus  is  cooled  by  the 
htoppage  of  the  proce-^,  the 
cootruction  of  the  rod  seats 
the  vjlre  in  place,  closing  the 
uiouch  of  the  pipe. 

Ther'mo- 

e-lec'tric 
A-larm .  An 
appai-atusde- 
sigiied  to  iu- 
dicatetherise 
of  temperature  in  bear- 
ings for  shaftings,  or  in 
any  kind  of  machinery 
or  any  branch  of  manu- 
facture   where    a    fixed 
temperature  is  desirable. 

It  resembies  a  common  ther- 
mometer, except  that  it  has  a  Check- Valve  /or  Liquid- Meters. 
wire  secured  at  top  and  bot- 
tom. The  wire  at  the  bottom  passes  through  the  bulb  and 
touches  the  mercury.  The  other  wire  enters  the  glass  at  the 
top  and  extends  part  way  down  the  inside  Each  of  these  wires 
is  connected  with  a  small  open  circuit  having  a  battery  and  an 
electric  bell.  U"hea  this  connection  is  made  and  the  Cattery  in 
order,  the  glass  m:iy  rv^ster  (say)  40^.  The  upper  wire  hangs 
down  in  the  glass  (say)  to  So*,  the  circuit  being  open  by  the 
sp:ice  between  the  top  of  the  columnof  mercury  and  the  bottom 
of  the  wire.  When  the  mercur>-  rises  and  touches  85^  the  cir- 
cuit is  closed  and  the  bell  sounded.  When  the  column  of  mer- 
cury sinks,  the  circuit  is  broken  and  the  bell  stops.  The  upper 
wire  may  be  adjusted  to  any  figure  on  the  scale.  For  refrigera- 
tors, the  end  of  the  wire  may  touch  the  freezing-point :  for 
chambers  or  school-rooms,  it  can  be  set  at  70^ ;  to  indicate  the 
presence  of  fire,  it  may  be  set  at  lOO^  or  upward.  In  the  ca.<e 
of  hotels,  a  gU-^  in  every  room,  each  with  its  wire  circuit,  may 
ring  an  alarm-bell  iu  the  office  the  instant  the  temperature  rises 
above  a  fixed  hight.  To  indicate  the  particular  room,  a  com- 
mon electric  annunciator  is  attached  to  the  system  of  circuits, 
and  the  clerk  or  watchman  informed  of  the  exact  position  of  the 
danger.  By  fixing  the  glasse--^  at  a  comp:irativeIy  lo.v  figure  (say 
iW^),  they  serve  a  double  purpose,  —  suow  if  the  room  is  too 


Fig.  6316. 


warm  from  overheating  or  in  danger  from  fire.  When  U'^ed  as 
an  indicator  of  the  want  of  oil  or  other  lubricant  on  bearings  for 
rar-wheeLs,  shafts,  and  the  like,  the  hot  journal  quit.-kl>  niises 
Itip  niercur)',  and,  by  closing  the  circuit,  starts  the  alarm-bell, 
Nvhich  continues  to  ring  till  the  shaft  is  stopped  or  cooled.  For 
this  purpo.<e  a  hole  is  drilled  in  the  liearings,  and  the  thermom- 
eter sunk  in  it  till  the  bulb  rests  on  the  shaft.  This  device  is  aL<o 
used  to  indicate  any  required  temperature  in  boiling  drugs, 
dye-stuffs,  or  other  liquids. 

Fig  6-^  consists  of  a  cylindrical  box  a  provided  with  a  per^ 
forated  bottom  6,  and  placed  dii-ectly  over  the  journal.  The  box 
is  filled  with  a  prepared  grease  which  melts  at  a  certain  temper- 
ature, to  which  it  must  be  raised  by  the  shaft  becoming  hot. 
As  the  compound  liquefies  and 
escapes  through  the  perforations, 
a  disk  c,  which  rescs  thereon,  de- 
scends, thereby  tilting  the  lever  '/, 
and  so  making  contact  between  the 
plates  e  and/".  The  latter  are  con- 
nected by  au  electric  circuit  with 
a  bell  which  sounds  wheu  the  cur- 
rent is  established.  The  pipe  ^ 
serves  for  the  ordinary  lubrication 
of  the  journal. 

See    also     TE3IPER\TL"RE-AtABM  ; 

Theeuioscope  :  THt:B.MOMcrRic 
Al.\rm  :  etc.  See  also  TESTl^G- 
51ACUINE,  Fig.  633"J. 

Ther'ino-e- lee 'trie 
Bat'tery.  {Ekdricity.)  One 
in  which  an  electric  current 
is  established  by  apjilying 
heat  or  cold  to  one  of  the 
junctions  in  a  circuit  com- 
posed of  two  different  met- 
als. It  was  Hrst  shown  by 
Seebeck  of  Berlin  in  lS2l'. 
See  Deschanel's  "  Natural 
Philosophy,"  Part  111.  jtages  652,  653. 

Figs.  6347,  63tS.  illustrate  ordinarj-  forms  of  the  apparatuii. 

Fig.  6349  shows  the  battery  or  pile  of  Melloni.    b  c  are  au  en- 
larged view  and  a  .sec- 
tion of  the  elements.       ^  Fig.  631& 

At  thellxposition  of 
1867  were  exhibited 
three  batteries  of  this  | 
class:  thoseof Farmer, 
American  ;  Marcus, 
Austrian  ;  and  Ruhm- 
korS^  French. 

The  foruier  consists 
of  strips  of  copper  and 
wedge-shaped  blocks 
of  an  alloy  arranged  a  l- 
ternately  iu  the  form 
of  a  ting.  The  strips 
of  copper  are  soldered 
at  each  end  alternate- 
ly, and  insulation  be- 
tween the  metals  is 
effected  by  interposed  plates  of  mica.  Heat  is  applied  to  the 
inner  edge  of  the  ring  by  means  of  a  circular  gas-burner.  It 
was  stated  that  thirty-sixelemciitsof  this  battery  were  equal  to 
one  of  Grove's. 

Fig.  6349. 


Theniio-Electric  PtU: 


Thermo-Electric  Pile. 


Hf'l-Bearin^  Atarm 
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In  the  battery  of  Professor  Marcus,  the  positive  and  negative 
element.4  are  both  alloys :  the  former  consisting  of  10  copper,  6 
zinc,  and  6  nickel :  and  the  latter  of  12  antimony,  5  zinc,  and  1 
bismuth.  The  Kir¥  are  arraneed  after  the  mannerof  the  rafters 
of  a  hou«e,  and  soMered  together  at  their  alternate  extremities, 
separated  by  a  slight  interval,  no  insulating  material  being 
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Fig.  6360. 


.  in  au  electro- 
He  discovered  tliat 


employed.  Tlieir  lower  ends  are  immersed  in  water  heated  by 
a  spirit-l:imp.  1)5  p.iirs  uf  this  battery  were  capable  of  develop- 
ing a  hlting  force  of  from  25  to  5U  kilogramnii  -  "  ' " 

miignet, 

lleciiuerel's  battery  wa.s  invented  in  1S65 
artificial  sulphide  of  copper  when  heiited  to  2(  W  or  SOU''  Centi- 
grade is  strongly  positive,  and  that  a  couple  formed  of  this  .sub- 
^tiince  and  metallic  copper  h.is  nearly  ten  time.'^  the  force  of  the 
ordinary  antimony  and  bismuth  couple.    This  is  remarkable, 
as  the  native  sulphiile  is  strongly  negative.    The  metal  actu- 
ally used  for  the  negative  element  is  not  pure  copper,  butan 
alloy  of  90  copper  and  10  nickel  (German  silver). 
The  elements  are  arranged  in  a  manner  resembling 
that  of  Marcus,  their  ends  being  immersed  in  water 
heateil  by  means  of  a  gas-burner.     Eight  or  nine  of 
these  elements  arc  considered  by  M.  Beciuerel  to  bo 
e(|ual    to  one   of  Dxniell's.     «'ith   fifty  couples  an 
electro-magnet  has  been  made  to  sustain  a  weight  of 
lUU  kilogrannnes  (22U  lbs.). 

Ther'mo-e-lec'tric  Pile.     A  series  of 
metiilUc  i)lati«,  or  a  cluiiii  of  links  of  alter- 
nate metals,  —  antimony  and  bismuth  are  preferred  |  Reography,  and  contains  con.siderations  on  the  de- 
,     .         ;  '.,       ,    „,  ,,./„(■  ti,„   r,,,.t.,lo   in   tlip    wrii's     pendence  of  temperature  concurrently  on  latitude 
as  being  lartliest  apart  ot  the  metals  in  the  &i^  i  ii  s    i  »-         ,    ^        f  ^j„       t  ,^^^^^^    ^ 


,  Sb. 


Bi.,  Pt.,  Pb.,  Sn.,  C'u.,  Ai;.,  Zn.,  Fi  . 

ing  one  or  more  of  the  junctions,  electricity  is  de- 

Vcll)|il-d.       See  TllKllMO-ELECTIlIC  BaTTEUY. 

Ther'mo-graph.  An  instrument  for  automati- 
cally recording  variations  of  temperature. 

In  the  apparatus.  Fig.  6350,  this  is  etfccted  by  means  of  pho- 
tography. The  instrument  when  in  use  is  inclosed  in  a  box, 
and  all  light  is  excluded  except  that  which  is  admitted  through 
an  air-speck  in  each  thermometer,  s  is  a  cylinder  on  which  the 
photographic  paper  is  wound,  and  is  rotated  by  clock-work  h 
once  in  forty-eight  hours;  i,  shutter  cutting  off  the  light  for 
four  minutes  every  two  hours,  and  leaving  a  white  line  when 
the  paper  is  developed;  .•;,  wet-bulb  thermometer;  t^  atmos- 
pheric thermometer;  6,  screw  for  adjusting  thermometers  to 
the  required  hight  ;  cc,  gas-lights;  </ (/,  condensers  throwing 
•the  light  on  to  the  mirrors  r  r  through  air-specks  in  the  ther- 
mometers, the  light  passing  through  slits  e  e  \  //,  photographic 
lenses  throwing  an  image  of  the  air-speck  in  each  tliermonieter 
upon  the  paper  on  the  cylinder  g,  and  leavmg  two  irregular 
dark  lines  correspondiug  to  the  varying  bights  of  the  wet-bulb 
and  atmospheric  thermometers. 

Ther-mom'e-ter.  A  heat-measurer.  The  term 
is  generally  applied  to  a  glass  tube,  terminating  in  a 
bulb,  which  is  charged  with  a  liquid,  usually  mer- 
cnry  or  colored  alcohol.  The  liquid  cimtracts  or 
expands  with  changes  of  temperature,  fallin. 


Ijy  Jieac-  ^  „,.  incijt.nce  of  the  sun's  rays  in  heating  the  ground. 
"  In  the  department  of  the  distribution  of 
temperature  and  meteorology,  attention  was 
already  directed,  at  the  end  of  the  fifteenth 
and  beginning  of  the  sixteenth  centuries,  to 
the  decrease  of  temperature  with  increasing 
western  longitude  (the  inttection  of  the  isother- 
mal lines) ;  to  the  law  of  rotation  of  th(?  winds, 
generalized  by  Fmncis  Bacon  ;  to  the  diminu-  « 
tion  of  atmospheric  moisture  and  of  the  quan- 
tity of  rain,  caused  by  the  destruction  of 
forests;  and  to  the  decrease  of  temperature 
with  increasing  elevatiou  above  the  level  of 
the  sea  and  the  lower  limit  of  perpetual  snow. 
That  this  limit  is  'a  function  of  the  geo- 
graphical latitude  '  was  first  recognized  by 
Petrus  Martyr  Anghiera  in  1510  "  —  Humboldt. 
Previous  to  the  introduction  of  the  plan  of 
completely  inclosing  the  temperature-meas- 
uring fluid  in  an  air-exhausted  tube,  —  the  work  of  the  Floren. 
tine  Academicians,  it  was  impossible  to  obtain  reliable  data  aa 
to  the  relative  distribution  of  heat  and  the  winter  and  suumier 
variations  of  temperature  upon  different  parts  of  the  earth's 
surface.  At  present,  thanks  to  the  numerous  and  systematic 
observations  which  have  been  made  at  all  points  generally  ac- 
cessible to  civilized  observers,  the  laws  by  which  this  distribu- 
tion is  governed  have  bc-en  in  a  great  degree  ascertained.  Nor 
does  this  apply  to  air-currents  alone.  By  the  aid  of  the  ther- 
mometer the  Gulf  Stream  and  the  other  great  oceanic  currents 


Themionieters. 
Satitorio. 
b.  Boyle. 


,  ,  "     ,.      !•   i"-       1         1  '5  1, ,„»„-!  '  h'a"vc'beendiscovcredandmappedout,andlighthasbeenthrown 

ing  in  the  tube  against  which  is  placed  a  graduated  ,  "p^oXir  origin,  and  the  effects  which  they  produce  in  modi- 
scale,  j  fvin"  the  climate  of  extensive  regions  of  the  globe,  and  influ- 
Perhaps  the  earliest^account  we  have^ofan  instrurn^t  for    -^i;;s;V^;harac.e^_om«r  Hora^aml^fiij^         ^^^^  ^^^.^.^^^^ 

determined  the  existence  of  the  Gulf  Stream,  Ibis  little  instru- 


measunug  the  heat  of  the  atmosjihere  is  that  noticed  in  the 
"  Spiritalia"  of  Hero  of  Alexandria,  about  1.50  B.  c,  which  is 
described  as  a  tube  or  vessel  wherein  the  water  is  made  to  rise 
or  fall  by  the  changes  of  heat  and  cold. 

The  Spanish  Saracens  had  detected  the  variation  in  the  den- 
pity  of  li(iuids  by  changes  in  temperature,  but  appear  not  to 
have  noticed  the  variation  in  volume.  They  therefore  used  a 
hytfromeler  !us  a  measurer  of  temperature      See  Areometer. 

The  air- thermometer  of  Santorio,  of  Padua,  constructed  about 
the  beginning  of  the  seventeenth  century,  consisted  of  a  glass 
tube  n  having  at  one  end  a  glass  ball  and  open  at  the  other  ; 
this  tube,  having  been  heated  to  rarefy  the  internal  air,  had  its 
open  en>l  placed  in  a  cup  of  colored  liquid,  which,  by  the  press- 
ure of  the  atmosphere,  was  forced  up  into  the  tube. 

The  expansion  by  heat  of  the  air  in  the  bulb  depressed,  and 


ment  has  become  of  great  importance  to  tlie  mariner,  who  may 
frequently,  by  the  decreased  temperature  of  the  water,  ascertain 
his  proximity  to  land  and  to  icebergs  or  other  dangers,  when  it 
cannot  be  detected  readily  by  other  means 

On  an  average,  the  thernionieter  falls  about  1"  for  each  300 
feet  of  elevation  above  the  surliice  of  the  sea.  Were  it  not  for 
the  great  fluctuations  in  its  indications,  due  to  various  causes, 
this  might  be  availed  of  as  a  rough  method  of  determining  ver- 
tical bights.  The  detennination  of  the  boiling-point  of  water, 
which  depends  upon  the  absolute  density  of  the  atniosphero 
and  not  upon  the  temperature,  falling  1°  for  each  450  feet  of 
elevation,  affords  a  much  more  accurate  means  of  approxi- 
mately determining  bights  above  the  .sea-level.    With  a  simple 


its'co'at'raction "at  a  lower  temperature  elevated,  the  liquid  in  :  ^V^'^^f^^'^r'^'rJTccnr^^^^^ 

the  tube.     This  instrumeut  still  lives  in  a  modified  form  in  the  i  mometer,  a  depree  of  accuracy  appro-ichms  that  oi  tne  oarom 

SvMPiKSOMETER  (which  see),  and  was  iu  fact  a  better  barometer 

than  thermometer,  though  in  fact  all  barometric  readings  need 

thermometric  corrections.     See  also  AiR-TSKKMOMETEa,  Fig.  116. 

Santorio  employed  the  instrument  as  a  clinical  thermometer 
to  mea.'sure  the  lieat  of  the  skin  in  diseases,  and  at  ditTerent 
periods  in  the  same  disease.     See  also  Sphygmometer. 

The  instrument  of  Santorio  was  improved  by  Boyle,  who  in- 
serted a  tube  6,  open  at  both  ends,  through  the  neck  of  a  bottle 
containing  some  colored 
then  drawn  up  into  thi 
hermetically  sealed,  the  expansion  oi  rue  cuiiuuneu  ...  ...^....     |;;;::'"-|. -"  ;;:ur:r:-''thj,  pVwi\^  process  is  called  caUbmlwn. 

a  charging  liquid 


etcr  mav  be  attained.     See  Hvpsomlteb. 

In  making  thermometers,  tubes  are  selected  having  as  nearly 
as  possible  a  nnilorm  bore  throughout.  A  column  of  mercury 
an  inch  or  less  in  length  is  then  introduced,  and  the  tube  con- 
nected to  a  flexible  india-rubber  bag  at  each  end.  _ 
j  By  means  of  screws,  one  bag  is  compressed  while  the  other  is 
expanded,  and  the  mercury  is  thus  gradually  forced  from  one 
ai  ooin  enus  rnruu-n  uie  ..cck  ...  ,.  u,.,...-  end  of  the  tube  to  the  other,  the  space  which  it  occupies  at 
,re,r?^onU  A  nSou  of  1  e  i  uid  ™s  each  part  of  the  tube  is  noted,  and.  in  graduating,  the  degrees 
he  tube"  The  i^outh  of  tic  bo  tU-  bell  g  at  each  portion  of  its  length  are  made  longer  or  shorter  in  pro- 
'^^.nsi^  "°rc^,^eS"S^XS     portion  I  the  length  occujued  a.  Oiat  part  by  this  short  ^c^- 


I  of  mercury  and  its  specific  gravity. 
The-noreuiine  Academicians  introduced  the  present  mode  of    ,:;^^Sc^!:^Z^^^Z^  l^,  ^^Sln^ .^^'^^ 


construction. —  a  tube  with  a  bulb  on  its  lower  end  to  contain 
the  liquid,  and  an  exhausted  stem  hermetically  sealiid 

.\  work  of  AlbiTtns  Magnus,  bearing  the  title  ot  "  Liber  Cos- 
mo-raphuris  de  Natura   Locorum,"  is  a  species  of  physical 


of  the  tube  in  the  blow-pipe  and  forcing  in  dry  air  from  an 
india-rubber  bag. 
For  putting  iu  the  mercury ,  a  small  reservoir  of  paper  or  glass 
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contiining  mercury  is  fixed  upon  the  upper  end  of  the  tube. 
llcjit  is  then  applied  to  the  bulb,  whiuh,  drivinj:  out  the  air, 
foivcs  the  mercury  to  descend  by  atmospheric  pressure.  Tlie 
upi»er  end  of  the  tube  is  next  heated  anrt  drawn  out,  ready  to 
be  Hermetically  sealed.  The  mercury  is  then  bnijed  iu  the  tube, 
its  vapor  driving  out  all  tr.ices  of  air,  and,  while  in  a  state  of 
ebullition,  the  tube  is  sealed  by  directing  the  flame  of  a  blow- 
pipe against  its  upper  end,  which  fuses  the  giass  and  closes  the 
aperture. 

Another  mode  of  filling  is  to  heat  the  bulb  and  immerse  the 
open  end  of  the  tube  in  a  reservoir  containing  mercury. 

The  freezing-point  is  determined  by  placing  the  bulb  in  finely 
pounded  ice,  from  which  the  water  drains  away  as  it  melts 
This  temperature  is  fixed  and  invariable  under  all  circum- 
stances. 

The  boiling-point  is  obtained  by  placing  the  bulb  in  steam 
having  the  s;ime  elasticity  as  that  of  the  atmosphere  ;  a  peculiar 
apparatus,  devised  by  Kegnauit,  being  generally  empluyed  fur 
the  purpose.  As  the  temperature  of  boiling  water  varies  with 
ditferent  barometric  pressures,  it  is  necessary  that  a  uniform 
standard  should  be  assumed  ;  tliis  1=:  taken  at  30  inches  in 
this  country  and  England,  or  76i>  uiiUiinetres  in  France  :  and 
should  the  hight  of  the  barometer  vary  from  this  at  the  time,  a 
correction  of  the  apjiarent  boiling-point  on  the  tube  is  necessar)' 
to  give  the  true  hight  of  that  point. 

At  the  Tower  Manufacturing  Company's  establishment, 
Chester,  Pa.,  the  tubes,  which  are  received  in  lengths  of  about 
one  yard,  are  nicked  and  broken  off  to  the  proper  length.  The 
bores  are  then  examined  with  a  tens,  and  the  tubes  assorted  into 
ten  sizes,  and  then  passed  to  the  glass-blowers.  Each  of  tliese 
is  provided  with  an  oil  himp  and  a  pair  of  foot-bellows.  Melt- 
ing the  glass  at  one  end,  he  blows  it  into  a  bulb  proportionate 
in  size  to  the  bore  of  the  tube  by  forcing  in  air  from  an  india- 
rubber  ball  applied  to  the  other  extremity,  and  while  yet 
hot  he  immerses  thi>  end  in  mercury,  which,  as  the  bulb  ctwls, 
rises  and  partially  fills  it.  The  tube  is  then  withdrawn,  and  a 
short  india-rubber  tube  attached  to  the  open  end  ;  into  this 
mercury  is  poured,  and  that  in  the  bulb  is  boiled  to  expel  the 
air,  which  rises  through  the  mercury  in  the  rubber  tube,  leav- 
ing the  upper  part  of  the  bulb  aud  glass  tube  filled  with  mer- 
curial vapor  ;  as  this  condenses,  the  mercury  in  the  rubber  tube 
descends  and  takes  its  place  ;  this  tube  is  now  removed,  the 
bulb  heated,  and  the  open  end  of  the  tube  is  hermetically  sealed. 
The  bulb  and  lower  part  of  the  tube  are  then  immersed  in  the 
water  from  melting  ice,  and  afterward  in  baths  at  62°  and  92^ 
Fah-,  and  the  hight  of  the  mercury  marked.  The  lengths  of 
these  spaces  are  carefully  measured,  aud  if  they  are  equal  the 
bore  of  the  tube  is  assumed  to  be  so,  and  the  length  of  each 
degree  laid  upon  the  brass  scale  is  the  same:  if  otherwise,  by 
meiius  of  a  peculiar  dividing-engine,  they  are  lengthened  or 
shortened  to  correspond  with  the  variation  of  the  bore.  The 
figures  and  letters  are  next  punched,  and  the  plate  is  passed 
laterally  between  rollers  to  remove  the  bur  left  by  the  tools. 
It  is  then  silvered  and  laci[uered,  the  tube  attached,  and  the 
whole  inserted  in  it^  japanned  case. 

As  to  graduation,  the  Florentine  Academicians  took  the  cold 
of  ice  aud  snow  for  their  zero,  aud  the  greatest  summer  heat  of 
Florence  for  the  upper  limit  of  graduation.  These  being  vari- 
able were  inefficient. 

Boyle  suggested  a  fixed  point  obtained  by  thawing  oil  of  an- 
ise-?eed,  as  it  was,  unlike  ice,  always  procurable. 

Hooke  suggested  freezing  water  as  one  point. 

Halley  proposed  spirit  boiling  as  another  point. 

Newton  suggested  the  boiling  point  of  oil,  as  the  range  would 
be  so  much  increased.  He  next  suggested  melting  ice  and  boil- 
ing water  as  two  points  ;  the  interval  to  be  divided  into  an  ar- 
bitrary number  of  degrees  which  were  to  be  continued  up  and 
down.     These  standards  obtained  general  acceptance. 

The  use  of  mercury  in  the  tube  was  suggested  by  Halley, 
about  1*597.  This  Huid  is  very  convenient  fur  the  purpose,  as 
having  a  range  nf  over  TOO'*  Fah.  between  its  freezing  and  boil- 
ing points,  and  expanding  very  nearly  uniformly  with  equal 
increments  of  heat. 

Fahrenheit,  a  native  of  Dant^ic,  established  as  an  instrument- 
maker  at  Amsterdam,  first  practically  carried  out  Halley's  sug- 
gestion. He  divided  the  space  between  the  freezing  and  boiling 
points  of  water  into  1S0\  and  commenced  the  graduation  of  his 
scale  at  the  point  to  which  the  mercury  fell  when  the  bulb  was 
plunged  into  a  mixture  of  pounded  ice  and  salt ;  this,  producing 
the  greatest  degree  of  cold  known  to  him,  he  termed  zero  :  and 
as  it  corresponded  to  32  of  the  180  equal  spaces  between  the 
boiling  and  freezing  points  of  water,  the  latter  was  marked  32= 

Reaumur,  about  1730,  using  spirits  of  wine,  adopted  the  freez- 
ing and  boiling  points  as  the  two  standard  points  of  his  .'^cale  . 
the  space  between  these  was  divided  into  80^,  aud  the  former 
vfas  assumed  as  the  zero  from  which  the  graduations  were  ex- 
tended in  each  direction  De  Luc  introduced  mercury  instead 
of  the  spirits  of  wine. 

This  thermometer  was  in  use  in  France  until  the  revolution 
of  17S9,  but  is  now  generally  superseded  by  the  Centigrade. 

Celsius,  a  Swedish  astronomer,  in  1742  divided  the  space  be- 
tween the  freezing  and  boiling  poinU  into  IOC*  ;  this  thermome- 
ter, known  in  the  North  of  Europe  by  his  name,  and  eL^ewhere 
as  the  Centigrade,  is  that  in  common  use  on  the  Continent  of 
Europe,  and  is  very  generally  empluyed  in  scientific  investiga- 
tions elsewhere. 


Fahrenheit's  is  almost  wholly  confined  to  the  United  States^ 
Holland,  and  to  Great  Britiin  and  her  colouies. 

Delisle's  thermometer,  used  to  some  extent  in  Russia,  has  its 
zero  at  the  boiling-point,  aud  is  graduated  downwardly,  the 
freezing-poiut  being  at  loU°. 

To  find  the  degrees  Fahrenheit  corresponding  to  a  given 
numberof  degrees  Centigrade,  multiply  by  9,  divide  bvo,  and  add 
32  to  the  quotient:  thus,  lOo  C.  X  9  — 5=  180  ;  180^-32  =  212. 
By  a  reversal  of  the  process,  that  is,  by  subtracting  32  from 
Fahrenheit  degrees,  multiplying  by  5,  and  dividing  by  9,  we 
find  degrees  Centigrade  corresponding  to  those  of  Fahrenheit ; 
thus,  212  — 32  =  180;  ISO  X  5-^9  =  100.  The  same  rule,  using 
4  instead  of  6,  serves  to  change  degrees  of  Fahrenheit  into  those 
of  Reaumur  and  vice  versji 

Among  the  varieties  of  thermometers  may  be  cited  the 

./IfV-thermonieter ;  that  of  Sautorio  and  Boyle.  See  ante, 
page  53,  Fig  116. 

£a/a««-therniometer ;  an  inveniiou  of  Kewley,  by  which 
mercurj'  inclosed  in  a  balanced  tube  is  caused  to  make  one  or 
the  other  of  its  ends  preponderate,  in  order  to  open  and  close  a 
window  or  damper,     ^ee  page  216. 

Barometrical  thermometer ;  a  form  of  boiling-point  apparatus 
for  measuring  bights,  invented  by  Dr.  F.  Wollaston.  See  Ilrp- 
soMETER,  Fig   2t_>31,  p;ige  lltJO. 

Oif  m  icai  t  hermometer ;  one  so  contrived  that  its  scale  is  kept 
out  of  contact  with  coloring  or  corrosive  liquids  when  these  are 
being  tested- 

Clinical  thermometer  ;  one  used  for  detecting  the  heat  of  the 
person.  It  is  conveniently  constructed  to  be  applied  to  the 
surface  of  the  skin,  to  the  axilla,  or  in  the  mouth.  See  injra  : 
also  page  567- 

Differential  thermometer;  records  differences,  say  the  maxi- 
mum and  minimum  during  the  period  of  exposure.  See  Fig. 
165<1,  page  701. 

Electricai  thermometer ;  an  air-thermometer,  designed  to 
show  the  expansion  of  air  when  an  electric  spark  is  passed 
through  it. 

Marine  thermometer;  one  in  which  the  lower  part  of  the 
tube  is  protected  by  curved  bars  or  otherwise,  to  prevent  its 
being  readily  broken  by  rough  handling.  See  Fig.  3064,  page 
1393. 

Maximum  thermometer ;  one  for  recording  the  highest  point 
attained  during  an  observation.     See  infra :  also  page  1412. 

Mercurial  thermometer  ;  the  common  thermometer,  in  which 
mercury  is  the  measuring  liquid. 

Metalline  thermometer;  one  depending  for  it.s  action  upon 
the  expansibility  of  a  single  metal,  or  the  inequality  of  expan- 
sion of  different  metals,  as  Breguet's.     See  also  Pyrometer. 

Minimum  thermometer.     See  infra. 

Registering  thermometer.  Sec  Self-register ixg  Thermom- 
eter. 

The  self-registering  thermometer  is  provided  with  contrivances 
for  indicating  the  highest  or  lowest  temperatures  occurring  at 
times  or  in  situations  where  it  is  inconvenient  or  impracticable 
to  observe  them  directly.  See  also  page  2u92,  Fig.  4S'2H  ;  see 
also  Thermograph  ;  Thermetogr\ph. 

Six's  setf-registtring  thermometer  was  in-        Fig.  6352. 
vented  in  I7S2.  but  has  .^ince  been  modified. 
It    registers    the  maximum   and    minimum 
temperature  that  may  occur  between  obser- 
vations. 

fl  is  a  long  bent  tube  having  a  bulb  filled 
with  alcohol  which  reaches  to  771 ;  from  this 
point  mercury  reaches  to  tn',  above  which  is 
a  second  body  of  alcohol,  which  expands  into 
I  an  exhausted  and  heniietimll    .sealed  bulb 
I  I  /are  two  indexes  of  steel,  cove;  I- 1  witli  gla'^s, 
and  having  pellets  of  enamel  at  t  leir  ends.  A 
'  bristle  is  wound  around  each  index,  so  as  to 
I  enable  it  to  hold  it^  place  in  the  tube  unless 
in  adjusting  it  for  an  observation,  which  is 
done  by  a  magnet. 
I      In  operation,  each  index  is  brought  down 
'  by  a  magnet ,  so  as  to  re>t  upon  the  suiiace  of 
the  mercury  in  its  own  leg  of  the  tube.     An 
increase  of  temperature  after  the  adjustment 
will  expand  the  alcohol  and  raise  the  index  1'; 
should  the  temperature  afterward  fall,  the 
index  will  retain  its  place,  the  mercury  fall- 
ing away  from  it.     Should  the  temperature 
fall,  and  the  alcohol  in  bulb  a  contract,  the 
mercury  will  raise  the  index  »,  which   will 
I  cling  to  the  side  of  the  tube,  the  alcohol  flow- 
I  ing  past  it.   Graduations  are  attached  to  each 
leg. 

Brookes's   self-registermg   thermometer  is 
u.sed  in  the  Greenwich  Observatory,  England, 
I  and  consists  of  a  idnc  case  around  the  shaft.    Six's  Register- 
and  a  float  on  the  surface  of  the  mercury.     Thermometer. 
j  On  an  arm  attiched  to  this  Boat  is  thrown  a 
ray  of  prepared  light,  which  is  thence  directed  upon  a  piece  of 
sensitive  photographic  paper,    The  paper  travels  by  clock-work, 
and  upon  it  are  shown  the  variations  of  temperature,  the  cross 
lines  00  the  paper  indicjiting  time,  as  the  motion  is  regular  and 
the  rcte  is  known. 
I      A  soliti  thermometer,  to  indicate  temperatures  higher  than 
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the  boilinfT-point  of  mercury  under  one  atmosphere  (670°  Fah  ), 
is  called  a  I'ykometer  (whicli  see). 

SpiriMhermumeter  ;  one  in  which  spirit  is  eniplojeil  instead 
of  mercury - 

Stalical  thermometer ;  a  kind  of  air-thermometer  arranged 
to  open  and  close  a  windoiv  or  ventilator  by  the  expansion  and 
contraction  of  its  eontJiined  air.    See  Tker.mostat. 
For  Rutherford's  instrument,  see  THERMErouR.\PH. 
For  lieck'ii  instrument,  see  Thermoorapb. 
In  Phillips's  t/inximnm  thermometer,  about  J  inch  of  mercury 
at  the  end  of  the  column  U  separated  from  the  rest  by  a  minute 
particle  of  air.     This  index  is  pushed  along  the 
Fi".  6353.    tube  as  the  mercury  expands,  and  remains  in  the 
"  same  position,  when  the  mercury  contracts,  thus 

showiui;  the  greatest  degree  of  heat  to  which  the 
instrument  has  been  exposed.  The  separated  por- 
tion is  returned  to  its  place  by  a  jerkini;  motion 
imparted  to  the  thermometer.  The  instrument,  for 
use,  is  laid  or  suspended  in  a  horizontal  position. 

Twining's  maximum  thermometer  is  a  spirit- 
thermometer,  having  about  J  of  the  way  up  the 
tube  a  bulbous  enlargement  in  which  a  globule  of 
mercury  is  lodged.  This  permits  the  spirit  to  How 
past  it  in  expanding,  but  when  it  again  begins  to 
fall,  the  globule  is  carried  down  with  it,  beconling 
elongated  in  the  narrower  bore  of  the  tube  ;  this  is 
graduated  each  way  from  the  bulbous  enlarge- 
ment; the  number  of  degrees  indicated  by  the 
mercury  on  the  lower  scale,  added  to  the  tempera- 
ture shown  by  the  spirit  in  the  upper  part  of  the 
tube,  gives  the  greatest  heat  reached. 
Ticinnii;'!!  A  recent  form  of  automatic  re^isuring  and  7>rj;(;- 
Thermoine-  ins;  thermometer  consists  of  a  gla.ss  tube  bent  in 
ter.  the  form  of  a  siphon,  the  closed  leg  of  which  is 
filled  with  alcohol  and  the  open  one  with  mercury. 
On  the  surface  of  the  mercury  in  the  open  end  there  rests  an 
ivory  HoU  suspended  from  a  delicate  balance,  having  platinum 
wire  attached  to  each  end  of  the  lever.  When  the  column  of 
mercury  in  the  thermometer  tube  ri.scs  or  falls  from  the  elfect 
of  temperature,  the  platinum  wires  dip  in  small  mercury  cups 
underneath  them,  thereby  causing  a  current  of  electricity  to 
pass  through  one  of  two  electro-magnets  operating  mcchanisni 
for  giving  motion  to  a  fine  micrometer  screw.  The  motion  of 
this  screw  elevates  or  lowers  the  balance,  thereby  breaking  the 
circuit.  Whenever  a  change  of  temperature  equal  to  one  tenth 
of  a  degree  Fahrenheit  occurs,  the  magnetic  circuit  is  com- 
pleted, and  the  screw  is  moved  a  space  equivalent  to  the  change 
in  the'hight  of  the  mercury  in  the  thermometer.  At  the  some 
time  the  clock-work  moves  the  type-wheels  indicating  the  tem- 
perature, which  is  printed  at  the  end  of  each  hour  on  a  slip  of 
paper  moving  in  front  of  them.  A  pencil  held  against  a  revolv- 
ing drum"  aiso  records  a  continuous  curve,  exhibiting  at  a 
glance  the  higbt  of  the  thermometer. 

Fig.  6334. 


ing  an  attached  needle  at  the  lower  end  to  traverse  a  graduated 
arc. 

Fig.  6357  is  a  dial-thermometer.     The  Fig.  635i. 

case  coiitiiins  a  double  circularly  bent 
strip  of  steel  and  brass,  fixed  at  one  end, 
and  having  at  the  other  a  lever  whose 
longer  arm  carries  a  toothed  sector  work- 
ing into  a  pinion,  to  which  a  pointer  is 
attached.  The  unequal  expansion  of  the 
two  metals  under  changes  of  temperature 
causes  the  pointer  to  traverse  back  and 
forth  upon  the  arc. 

Fig.  6^358  is  Brogniart's  pyronielfr^  con- 
sisting of  an  iron  bar  lying  in  a  groove  in 
a  porcelain  slab  ;  one  end  of  the  slab 
rests  against  the  bottom  of  the  groove, 
and  the  other  moves  an  indicator  outside  Diai-Thejmometer. 
of  the  furnace.      The  expansion  of  the 

iron  by  heat  is  considerable,  conipared  with  that  of  the  porce- 
lain, and  their  difference  measures  the  temperature. 

In  Leslie's  differential  thermometer  (Fig.  ^ 

635U),  two  globes  containing  air  are  con-  \J^^5^x^[:^ 
nect( 


Pyrometer, 

liquid.    When  both  globes  are  at  the  same  temperature,  the 

liquid  stands  at  equal  bights  in  each  branch  of  the  tube  ;  but  if 

their  temperature  be  nue(iual,  the  greater 

Fig.  6359.  expansion  of  the  air  in  the  more  heated 

globe  causes  the  liquid  in  the  opposite 

leg  to  stand  at  a  higher  level. 

Rumford's  Ihermoscope  (Fig.  6860)  is 

Fig.  6360. 


Leslie's  Differential 
Thermometer. 


Rumford's  Thermoscope. 


Mnximicm  Thermometer. 


In  Negretti  and  Zambra's  miiximiim  thermometer  (Fig.  6354) 
the  tube  is  iMintracted  near  the  bulb, so  that  the  mercury  is  not 
withdrawn  into  the  bulb  by  cimtraction,  but  remains  at  the 
maximum  indication  of  temperature  reached  during  its   ex- 

P°'""  Fig.  6355. 


analogous  to  the  foregoing,  the  vertical  branches  of  the  tube 
being  shortened.  An  alcohol  index  remains  at  the  center  or 
zero  of  the  liorizontal  tube  when  the  bulbs  are  of  equal  temper- 
ature, but  is  pushed  toward  one  or  the  other  end  when  they 

differ.  .,       .     1  . 

The  two  latter  thermometers  do  not  measure  the  absolute 
temperatures,  but  serve  to  show  the  relative  differences  of  heat 
between  two  objects  in  close  proximity  to  each  other. 

Casella's  minimum  thermometer  (Fig.  6361)  has  near  the 
bulb  a  curved  branch  6  of  considerably  larger  bore  than  the 
tube  n,  terminating  in  a  chamber  c  <l.  The  branch  b  has  an 
abrupt  shoulder  at  (/,  and  is  connected 
with  the  chamber  by  an  aperture  having 


Self-Registering  Thermometer. 

Rutherford's  srlf-regislering  thermometer  (Fig.  63.55)  has  a 

maximum  and  a  minimum  tube  on  the  same  plate.     The  first 

carries  a  small  piece  of  iron  at  the  end  of  its  mercurial  column, 

pushed  forward  by  expansion,  but  remaining  stationary  after 

the  mercury  begins  to  contract ;  the  lat- 

Fig.  6356.  ter  contains  spirit,  in  which  is  a  small 

index  of  glass  or  entimcl,  shaped  like  a 

dumb-bell.      This  retreats  .as  the  fluid 

contracts,  until  the  lowest  temperature 

is  reached,  at  which  point  it  remains,  but 

permits  the  fluid  to  flow  past  it  during 

expansion. 

l)reguel;'s  thermometer  ( Fig.  6356)  con- 
sists of  a  helix  formed  by  soldering  to- 
gether three  strips, —  silver,  gold,  and 
Iilatinnm.  The  silver,  which  is  most  ex- 
piniible.  is  placed  on  the  interior,  and 
the  platinum,  as  being  least  expansible, 
on  the  exterior.  When  the  temperature 
-  rises  the  hebx  unwinds,  and  as  it  falls  it 
contracts  again,  either  movement  caus- 


Ereguef: 


CastUa's  Miuinntni  Ttnrmo, 


a  diameter  exceeding  that  of  tube  a.  The  instrument  is  ad- 
justed for  use  bv  tilting  it  so  as  to  expel  all  mercury  from  the 
chamber,  and  suspending  it  in  a  hori/.outal  position.  The  bight 
ofthe  mercurial  column  in  tube  a  then  indicates  the  tempera- 
ture of  the  surrounding  air.  When  the  temperature  falls,  the 
mercury  contracts  in  the  direction  of  least  resistance,  along  the 
main  tube  a,  the  resistance  offered  by  the  shoulder  '/  prevent- 
ing its  passage  into  the  chamber;  hut  when  again  expanded  by 
increase  of  heat,  the  orifice  connecting  the  tube  b  anil  the  cham- 
ber bcin"  larger  than  the  bore  of  the  main  tube,  olTers  less  re- 
sistance than  the  latter  to  the  passage  of  the  fluirl,  which  con- 
sequently Hows  into  the  chamber,  remaining  stationary  in  the 
main  tube,  and  indicating  the  lowest  temperature  to  which  the 
instrument  has  been  exposed.  ,.■■<• 

A  very  sensitive  thermometer  is  formed  by  substituting  lor 
the  ordinary  bulb  a  tuije  coiled  in  spiral  form,  either  flat  or 
elongated,  thus  exposing  a  large  surface  of  mercury  in  propor- 
tion to  its  mass  to  the  influence  of  the  external  heat. 

At  the  Paris  Kxhibition  of  lSI'i'.2  were  exhibited  a  series  of 
thermometers  designed  to  show  the  relative  absorbent  powers 
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Co  ii- Chamber 
Thennomtier. 


Clinical 
Thermometers. 


ofdiiTurent  colors  for  rJidiaut  heat.    These  were  filled  with  alco- 
hol tinged  of  dittereiit  colors,  and  when  exposed 
Fig.  6362.   side  by  .--ide  to  a  common  radiant  source,  all  differed 
_^        from   each  other  ;    but  when  removed  from   the 
light  to  an  apartment  of  uniform   temperature, 
their  indications  exactly  coiui-'ided. 

Thermometers  specially  de-signed  for  clinical 
purposes  have  very  thin  bulbs,  iu  order  to  render 
them  more  sensitive. 

ab  are  the  surface  and  fever  thermometers  of  Dr. 
Set;uin.  The  former  has  a  flat  bulb,  and  is  de- 
sii^ued  to  be  applied  to  the  surface  of  the  skin  ; 
while  the  latter  may  be  placed  in  the  axilla  or 
other  suitable  place,  or  in  one  of  the  natural  cavi- 
ties of  the  body.  The  natural  temperature  of  the 
body  is  assumed  a?  the  zero  point  of  the  scale,  and 
the  graduations  read  in  each  direction  from  this 
puint. 

c  is  Ciisella's  maximum  clinical  thermometer.   It 
has  a  globule  of  mercury  serving  as  an  indicator, 
separated  from    the  nier- 
fig.  63S3.  curial  columu  by  an  air- 

space. 

Cripp's  continuous  self- 
registering  thermometer 
has  a  glass  bulb,  rather 
more  than  an  inch  in  di- 
ameter, blown  on  a  tube 
12  inches  long,  and  hav- 
ing a  bore  of  i  inch.  The 
tube  is  then  coiled  round 
the  bulb  iu  a  close  spiral, 
and  two  needle-pointed 
pivots  are  fixed  to  the 
bulb.  When  these  pivots 
are  placed  in  proper  up- 
right supports,  tlie  ther- 
mometer swings  freely, 
like  a  delicately  balanced 
wheel-  Knough  spirit  is 
no-v  placed  iu  the  ther- 
mometer to  fill  the  bulb, 
and  about  4  inches  of  the 
tube  at  (iiJ^Fah.  Mercury 
is  introduced  until  4  inch- 
es of  the  tube,  above  the 
spirit,  is  filled  with  it.  The 
spirit  is  then  heated  to 
12(}°  Fah. ,  which  sends  the  mercury  to  within  one  quarter-inch 
of  the  extremity,  and  the  tube  is  then  closed,  containing  of 
course  a  minute  quantity  of  air.  The  whole  apparatu.s  is  placed 
in  its  supports.  If  the  temperature  falls  and  the  spirit  cou- 
tracts,  the  mercury  follows  it,  and  the  center  of  gravity  is  im- 
mediately altered.  The  thermometer  acconiniodates  itself  to  the 
change  by  a  parti-il  revolution  upon  its  axis,  the  direction  being 
opposite  to  that  in  which  the  mercury  moves.  By  the  simple 
operation  of  the  two  forces  heat  and  gravity,  a  positive  mechani- 
cal motion  is  produced  which  is  transmitted  to  a  minute  endless 
chain  placed  vertically  and  carrir'ing  a  pencil-  Facing  tlie  pencil 
is  a  vertical  cylinder  moved  by  clock-work  and  revolving  once 
in  24  hours.  This  cylinder  carries  a  strip  of  paper  ruled  with 
one  hundred  lines  one  twentieth  of  an  inch  apart,  and  each 
representing  1°  Fah.  Across  these  are  twenty-four  dark  lines 
for  the  hours,  and  lighter  ones  for  the  quarters.  To  prevent 
friction  from  the  movement  of  the  pencil  over  the  paper,  the 
former  is  kept  constantly  one  tenth  of  an  inch  from  the  paper, 
and  a  small  striker  taps  it  every  five  minutes,  or  oftener,  driving 
its  point  against  the  paper.  The  movement  of  the  coiled  ther- 
mometers, and  therefore  the  temperature,  is  registered  by  a 
series  of  dots, 

A  registering  thermometer,  designed  to  meisure  and  register 
the  temperature  of  ocean  depths,  of  deep  borings,  or  other  in- 
accessible places,  or  of  any  locality  at  any  desired  time,  is  com- 
posed of  a  mercurial  thermometer,  ciu'ved  in  inverted  V-shape, 
and  fixed  on  a  scale  graduated  to  Fahrenheit  degrees.  The  cyl- 
indrical tube  which  contains  the  mercury  is  slightly  bent  at  the 
zero  point.  The  instrument  is  connected  with  a  clock,  on  the 
lower  portion  of  the  dial  of  which  is  a  supplementary  hand 
pointing  to  the  numbers  1  to  12.  By  placing  this  pointer  at 
any  determined  number,  when  that  hour  is  reached  the  clock- 
work causes  the  thermometer  to  revolve  one  revolution.  The 
effect  of  this  is  to  break  the  mercurial  column  at  the  bent  por- 
tion atO^,  and  turn  it  into  the  other  leg  of  the  tube,  where  it 
remains,  its  hight  indicating  the  temperature  at  the  time  for 
which  the  dial  was  previously  set. 

Ther'mo-met^ric  A-larm'.  An  instrument  to 
release  au  alarm  when  a  dangerous  heat  is  reached 
in  an  apartment.     A  form  oi  Jlre-alarm. 

A  bent  glass  tube  with  a  bulb  at  each  end,  one  of  which  with 
a  part  of  the  stem  contains  ether  ;  the  other  with  a  part  of 
the  stem  contaniing  mercury  and  open  to  the  external  air. 
The  tube  is  poised  on  its  center  by  gravity.  Should  the  tem- 
perature be  raised  by  the  presence  of  fire,  the  ether  would  be 
expauded,  the  mercury  driven  into  the  bulb,  the  instrument 


tippwd  over  on  its  axis,  and  the  alarm  sounded.     See  TrrERMAL 
AL.IHM  ;  Thermo-electric  Al.\rm  ;  Tuermoscope  ;  Thermostatic 

ALAR-M  . 

Ther'mp-met'ric  Steam-gage.     A  steam-ga^e 
which  indicates  the  ainuuiit  id"  jness- 
ure  in  a  boiler  by  the  amount  of  ex-         ^'K-  6364. 
pansion  of  a  Huid  at  the  temperature         ^''^ 
due  to  the  pressure.  '^ 

In  the  example,  the  reservoir  B,  contain- 
ing mercury,  is  inclosed  in  a  steam-chamber 
/connected  directly  with  the  steam-space  of 
the  boiler.  The  mercury  rises  in  the  glass 
tube  E.  which  has  a  scale  directly  indicating 
the  pressure  in  pounds.  The  reservoir  B  is 
coated  with  copper  or  other  suitable  ma- 
terial, to  prevent  steam  from  penetrating  its 
walls  and  condensing  inside. 

Ther'mo-met'ric  Ven'ti-la- 
tor.  A  inodihcation  of  Arnott's 
chimuey-valve.  It  consists  of  a  cir- 
cular disk,  like  the  throttle-valve  of  ^- 
a  steam-engine,  accurately  balanced 
on  a  spindle.  On  one  sidu  of  the  disk 
is  an  inverted  siphon,  with  a  bulb  at 
one  end  and  open  at  the  other.  The 
lower  portion  of  the  siphon-tube  con- 
tains mercury  and  the  bulb  contains 
air.  Any  increase  of  temperature 
expands  the  air  iu  the  bulb,  de- 
presses the  mercury,  and  disturbs  i 
tlie  balance  of  the  valve,  which  opens 
and  allows  air  to  pass.  The  reverse 
action  takes  place  when  the  temper- 
ature falls. 

Ther'mo-mul'ti-pli-er.  An  in- 
strument invented  by  NobiU  for 
measuring  small  variations  of  tem- 
perature due  to  radiant  lieat.  Its 
action  depends  on  the  fact  tliat  ther- 
mo-electric currents  are  developed 
by  two  metals  whose  opposite  junc- 
tions are  exposed  to  ditlerent  degrees 
of  heat.  The  pile  employed  consists  of  alternate 
plates  of  bismuth  and  antimonj'. 

As  improved  by  Melloni.  these  are  arranged  side  by  side  so  as 
to  form  a  square  bundle,  the  ends  of  which  are  the  alternate 
junctions  of  the  elements.  These  are  contained  in  a  copper 
case  a,  having  covers  at  each  end,  which  may  be  removed  to 

Fig.  6365. 


Thertnometric 
Steam- Ga^e. 


Therm  o-  Multiplier. 

expose  that  part  to  heat.  The  terminals  of  the  pile  are  con- 
nected  by  metallic  rods  f>  0',  with  wires  leading  to  a  galvanome- 
ter c.  When  a  beam  of  radiant  heat  strikes  the  pile,  an  electric 
current  is  produced,  the  amount  of  which  is  determined  by  tha 
galvanometer. 

Ther'mo-scope.  An  instrument  for  indicating 
relative  differences  of  temperature.  The  term  was 
ajiplied  by  Count  Rumford  to  an  instrument  invented 


THEUMOSCOPE. 
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THERMOSCOPK. 


by  liini,  and  similar  in  i)nnciple  to  the  dilierential 
theiniometer  of  ProiV'syor  Lt-^slie.  See  Diffkuential 
THEUMOMiiTEii.      See  also  Fig.  6360. 

Any  instrument  whieli  shows  variations  of  tein- 
peratnre,  whether  or  not  it  indicates  the  actual  dif- 
ferenees,  is  sonietiines  calli^l  by  this  name,  ineluditig 
the  tliennoineter.  Sueh  were  those  of  Galileo,  who 
iu  1593  constructed  thennoscopcs,  which  were  de- 
jiendent  concurrently  on  changes  of  teniperatnre  and 
on  variations  in  the  pressure  of  the  external  air. 
'J'hese  were  probably  sinular  to  the  aerometers  of  the 
Spanish  Saracens.      See  AUkumETEU. 

As  early  as  1641  observations  of  temperature  were 
made  at  regular  intervals  with  spirit-thermometers 
similar  to  our  own. 

Barker  aud  Mayer's  thermosrope,  August  2li,  1873,  is  designed 
to  iudicate  in  a  manner  to  be  readily  discernil)le  to  the  eye  the 
existence  of  excessive  heat  in  journal-bearings,  etc.,  and  also 
the  proper  degree  of  heat  to  be  employed  in  various  processes  in 
the  arts.  For  this  purpose  two  compounds  are  used  The  first 
is  produced  by  adding  a  solution  of  copper  sulphate,  mixed  with 
sulplinrous  acid,  to  a  ck';ir  solutibn  of  hydrargyro-iodide  of 
pnta^^siinii ;  the  ii'sultio','  n-d  precipitate  is  washed,  dried,  and, 
bv  nic.ms  of  snitalilf  v;inii<li  "»r  utiier  agent,  applied  directly  or 
iiiediately  to  the  ohjoct.  It  cliimgcs  color  at  about  1(50°  Fah., 
but  resumes  its  natural  color  when  the  temperature  is  reduced 

The  second  is  a  bright  yellow  silver  precipitate,  produced  by 
adding  a  solution  of  silver  nitrate  to  the  hydrargyro-iodide  so- 
lution above. 

For  many  purposes  the  compounds  may  be  applied  to  card- 
board, leather,  or  thiu  metal,  aud  by  this  means  attached  to 
the  object. 

Marcy's  thernio.«cope  consist?  of  a  thin  copper  tube  of  very 
small  bore,  and  having  a  bulb  at  one  end.     This  is  inserted  '. 
within  a  glass  tube,  fixed  on  the  periphery  of  a  wheel  to  which  ' 
it  corresponds  in  curvature.     The  tube  is  hermetically  sealed  at 
one  end,  and  iu  it  is  poured  a  certain  amount  of  mercury,  which  | 
assumes  the  lowest  posiiion  iu  the  tube.     The  axis  of  tlu-  wheel  , 
carries  a  hand  which  serves  iis  a  pointer  on  a  gmduated  index,  j 
aud  the  wheel  is  balanced  on  knife-edges.     Tlie  instrument  is 
particularly  designed  f(»r  experiments  on  animal  heat ;  the  bulb 
of  the  copper  tube  being  applied  to  any  part  of  the  body,  the 
contained  air  expands,  displacing  the  mercury  and  causing  a 
movement  of  the  index-     On  being  applied  to  a  cooler  part,  or 
being  cooled  by  water,  the  index  is  caused  to  move  in  a  reverse 
direction. 

Figs.  63o6,  63j7,are  Stapfer's  apparatus  for  testing  lubricants 
by  the  number  of 

revolutions       re-  Fig.  63'jO. 

quired  to  effect  a 
certain  elevation  in 
the  temperature  of 
parts  of  the  appa- 
ratus. 

A  cylindrical 
block  a  tixed  on  a 
spindle  revolves 
between  two  shells 
ffe,  fitting  the  cyl- 
inder, to  which 
they  are  pressed 
by  weighted  levers 
//i.  The  quality 
of  the  lubricant  is 
tested  by  observa- 


registers  the  number  of  revolutions.    The  counter  is  attached 
to  the  standard  c  by  two  screws,  indicated  at  /*  /'. 

In  another  application  of  the  machine,  the 
band-wheel  is  fitted  to  revolve  loosely  on  the 
spindle,  and  through  its  engagement  with 
the  sliding-clutch  v,  imparts  motion  thereto. 
The  clutch  ischauged  in  and  out  of  gear  with 
the  band-wheel  by  the  fork-lever  r,  which  is 
mounted  on  a  stud  carried  by  the  bracket  . 
and  is  acted  upon  by  a  spring  t  that  tends  to 
throw  the  clutch  out  of  gear.     The  clutch  is 


Fig.  6367 


Slap/er^s  Apparatus  for  T'Stin^  Lubricants.     {Side  Elevation 
and  Partial  Section.) 

tion  of  the  heat  generated  by  the  friction  of  the  opposing  sur- 
faces. The  upper  shell  d  is  lield  down  by  the  weighted  lever  f, 
which  is  jointed  to  the  upper  end  of  the  standard  ff,  the  lower 
shell  e  being  pressed  upward  by  the  weighted  lever  /(  tliat  rests 
upon  a  fulcrum  at  (.  The  shells  are  prevented  from  revolving 
with  the  cylinder  by  pins  in  the  levers  engaging  in  slots  formed 
in  lugs  on  the  shells  A  metallic  cistern  _;'  contjiining  mercury 
is  attached  to  the  upper  shell,  and  the  bulb  of  .a  thermometer 
k,  being  immersed  therein,  indicates  the  temperature  to  which 
it  has  attained. 

A  band-wheel  in  is  mounted  on  the  spindle,  and  the  worm  o 
formed  on  the  spindle  drives  a  train  in  the  counter  n,  which 


Stapfer's  Luljricant-T<.stfr.    {Vertical  Transverse  Section.) 

retained  in  gear  by  a  catch  on  one  arm  of  the  bell-crank  lever 
u,  where  it  cngiigi^s  with  a  projection  on  the  lever  r.  The  other 
arm  of  the  bell-crank  lever  is  connected  with  the  armature  of 
an  electro -magnet  r  in  such  a  iranner  that  so  long  as  the  arma- 
ture is  not  attracted  by  the  magnet,  the  clutch  remains  in  gear, 
and  the  cylinder  a  consequently  continues  to  revolve.  A  bat- 
tery is  connected  with  the  magnet  and  with  the  upper  end  of  a 
thermometer  x,  and  tlie  glass  tube  thereof  forms  a  break  in  the 
circuit. 

The  mercury  of  the  thermometer  contained  in  the  metallic 
cistern  v  fixedto  the  shell  d  rises  with  the  increased  tempera- 
ture' of  the  shell,  caused  by 

the  loss  of  the   hibricating  Fig.  6308. 

properties  of  the  oil,  until  it 
touches  the  end  of  the  wire 
2  that  projects  into  the  tube. 

The  mercury  then  serves 
to  make  the  circuit,  and  the 
armature  is  attracted,  raising 
thecatch  from  the  projection 
of  the  lever  r,  and  the  spring 
(  forcing  back  the  said  lever,  ] 
the  clutch  is  thereby  disen- 
gaged, and  the  rotation  of  ' 
the  cylindiT  ceases.  See  also 
Thermo-elkctric  Alarm. 

Fig.  i>368  is  a  thermoscope 
of  peculiar  construction,  for 
meteorological  purposes,  the 
invention  of  J.  W.  Osborne 
of  U'ashington.  The  object 
nf  this  instrument  is  to  give 
expression  to  the  aggregate 
of  all  the  climatic  intluences 
which  tend  at  any  time  and 
place  to  affect  the  normal 
temperature  of  the  body,  or 
to  modify  the  demand  on  it 
for  the  physiological  produc- 
tion of  animal  heat.  As  warm- 
blooded animals,  we  are  con- 
stantly losing  just  as  much 
heat  as  we  make,  and  there- 
fore in  estimating  weather  or 
climate,  we  speak  of  it  aa 
cold  or  hot  in  proportion  as 
it  cools  us  rapidly  or  slowly, 
irrespective  of  the  nature  of 
the  several  causes  which  de- 
termine that  cooling.  The 
three  great  factors  which 
affect  us  thermically  are 
the  actual  temperature,  the 
moisture  of  the  air,  and  its 
motion  as  wiud  over  our 
bodies.  The  first  of  these 
alone  is  all  but  universally 
accepted  as  indicating  rela- 
tive temperatures  affecting 
animal  life.  A  little  reHection  will  show  that  it  does  not  do_  so 
in  reality,  playing  often  quite  a  subordinate  part  iu  determining 
the  sensible  heat  or  cold  which  we  experience.  A  so-called  tem- 
pente  climate,  for  instance,  will,  if  wiudy,  cool  us  faster  than  a 
cold  and  ffosty  one  when  perfectly  still ;  and  a  summer  temper- 
ature of  EK)°  is  fresh  and  pleasant  if  dry  and  breezy,  white  it  is 
almost  unendurable  if  thoroughly  moist  and  free  from  wind. 


Osborne's  Esthermoscope. 


THERMOSIPHON. 
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Thermostat. 


This  instrument,  sbown  at  Fig.  63GvS,  consists  of  an  upright 
standanl  of  heavy  brass  tubing  a,  alinut  six  feet  high,  from 
which  several  horizontal  brackets  extend.  One  of  these  6  carries 
a  ring  f,  from  which  liangs  a  cylinder  of  "  bond,"'  or  bank-note 
pjiper  (I,  loo  millimetres  diameter,  and  150  long  (about  4x6 
inches).  The  lower  end  of  this  is  closed  by  a  very  thin  bra.^s 
disk,  the  paper  being  attached  to  it  and  to  the  ring  above  by 
strong  rubber  bands,  or  very  thin  clam  ping- rings  of  brass.  The 
arm  e  with  the  upright  wooden  pin  is  used  to  steaiJy  the  cylin- 
der when  exposed  to  the  mnd.  or  while  moving  the  instrument. 
The  bracket  /^carries  a  thermometer,  the  bulb  of  which  is  about 
the  center  of  the  cylinder.  This  cylinder  is  u>ually  full  of  cold 
water,  but  when  an  observation  is  to  be  made,  its  temperature 
is  raised  to  blood  heat,  or  higher,  if  desired,  in  the  following 
manner  :  the  copper  vessel  ^,  being  partly  filled  with  hot  water, 
is  then  elevated  above  the  cylinder,  so  that  the  hot  water  flows 
in  by  pipe  A,  and  the  cold  water  flows  off  by  the  tube  i  into  the 
receptacle  j.  In  this  way,  by  simple  displacement,  any  de- 
sired temperature  can  be  reached  with  facility.  The  cylinder  is 
shown  in  section  at  k.  To  maintain  the  water  at  an  equable 
temperature  throughout,  an  agitator,  consisting  of  a  spiral  rib- 
bon, is  made  to  rotate  by  means  of  the  horizontal  pulley  w, 
driven  by  the  clock-work  /,  white  from  the  disk  below  three 
stationary  blades  rise  perpendicularly,  which  serve  to  hold  the 
water  from  revolving,  and  force  a  current  to  descend  the  sides 
and  rise  in  the  center  against  the  bulb  of  the  thermometer. 

The  temperature  of  the  water  having  been  raised  to  blood 
heat,  or  any  other  point  fi.xed  upon,  the  time  in  seconds  which 
each  degree  takes  to  fall  is  noted  by  means  of  the  spring-back 
stop-watches,  on  the  arm  n  (which  also  carries  the  ordinary  wet 
and  dry  bulb  theraiometen?).  These  watches  are  t^o  connected 
that  the  movement  required  to  stop  one  starts  the  other ; 
whereby  a  series  of  intervals  can  be  mesisured  and  recorded, 
each  from  zero,  mth  perfect  accuracy.  We  thus  get  the  rate  of 
cooling  of  the  ma,«s  of  water  (weigliing  nearly  three  pounds)  for 
a  scries  of  six  or  eight  degrees,  from  which  a  single  expression 
can  be  calculated. 

It  will  be  seen  that  the  cylinder  is  subjected  to  influences 
similar  to  those  which  act  upon  the  human  body.  The  paper 
of  which  it  is  made  is  quite  porous,  enou;*h  to  admit  of  evapo- 
ration analogous  to  that  from  the  skin  and  lungs.  It  is  cooled 
by  this,  and  by  radiation  and  convection,  as  the  body  is  cooled. 
The  rate  at  which  it  cools  furnishes  therefore  an  expression  of 
the  intensity  of  the  aggregate  thermal  effect,  companible  with 
that  experienced  by  the  human  body,  and  proportional  for  the 
same  or  similar  instruments  at  different  times  and  places.  The 
Tery  obvious  necessity  for  the  information  sought  when  once 
pointed  out,  and  the  difficulty  of  obtaining  it,  give  to  this  in- 
vention a  peculiar  interest. 

Fig.  63  jy  is  an  instrument  devised  by  Dr.  Seguin  of  New  York, 
to  be  used  in  diagnosis.  It  is  intended  to  detect  variations  of 
temperature  of  the  body  and  the  rate  of  radiation 
Fig.  6369.  going  on  therefrom.  It  consists  of  a  glass  tube  seven 
inches  long,  with  a  minute  bore  open  at  one  end,  and 
terminating  at  the  other  in  a  bulb.  An  ailjustable 
scale  is  attached  to  the  outside  of  the  tube.  To  pre- 
pare it  for  use,  immerse  the  bulb  in  hot  water,  which 
rarefies  the  air  inside.  The  open  end  is  then  plunged 
into  cold  water  and  quickly  withdrawn,  when  a  drop 
or  two  will  be  found  to  have  entiered  the  tube.  This 
forms  a  ivater  index,  which  should  become  stationary 
within  an  inch  or  two  of  tlie  bulb.  If  it  falls  into  the 
bulb,  or  does  not  approach  it  sufficiently,  too  much 
or  too  little  heat  was  applied  in  the  first  instance, 
and  it  will  be  necessary  to  jar  the  wa'er  from  the 
tube  and  try  again.  When  the  index  is  provided, 
adjust  the  scale,  bringing  its  lowest  figure  on  a  level 
with  the  top  of  the  column  of  water  in  the  tube,  and 
it  is  then  ready  for  use.  It  may  be  applied  to  any 
part  of  the  surface  where  disturbance  of  temperature 
is  suspected.  It  is  said  to  give,  by  contact,  indications 
of  the  volume  of  heat  escaping  by  radiation,  and  the 
velocity  of  loss;  and  by  blowing  on  the  bulb,  to  in- 
dicate the  degree  of  combustion  that  takes  place  in 
the  lungs. 


O 


Ther'mo-si'phon.  A  siphon  attaoli- 
Ses^nin's  nieiit  to  hot-\v;itt'r  lieatiiig-aiiparatus,  in- 
Thenno-  y,.|jted    by    two     engiin*ers,  —  Kewley    of 

'^  ^  "  Loiulon,  and  Fowler  of  Devonshire,  Eng- 
land. Tliey  found  tliat  tlie  circulation  of  the  water  1 
was  greatly  increased  by  passing  it  througli  the  two 
legs  of  a  siphon,  especially  when  the  tubes  were  ir- 
regular in  point  of  horizontal  din^ction,  and  botli 
above  and  below  the  level  of  the  boiler.  See  Loudon's 
*'  Encyi-lop;etlia  of  Gardening,"  London,  1S34,  page  , 
597.  .    j 

Ther'mo-stat.     A  self-acting  apparatus  for  regii-  , 
lating  temperatures.  ! 

The  balance-thermometer  is  poised  horizontally  on 
an  axis,  and  so  arranged  tliat  as  the  menniry  con- 
tracts or  expands  in  the  tube  on  either  side  of  the  | 


mean  temperature  for  which  it  is  adjusted,  one  end  or 
the  other  of  the  thermometer  will  tip  up  and  actuate 
a  device  whereby  the  iieat  of  an  apartment  or  green- 
house is  increased  or  diminished,  as  the  case  may  be. 

One  form  waii  invented  by  Dr.  Cummiugs  of  Chester,  Eng- 
land, and  used  to  open  and  shut  the  windows  of  hot-houses  A 
balance-thermometer,  patented  in  England  in  1816  by  Kewley, 
was  employed  to  open  and  shut  doors. 

An  electrical  thermostat  consists  of  an  ordinary  mercurial 
thermometer,  provided  with  a  platinum  wire  connecting  with 
the  mercury  in  the  bulb.  Through  the  other  end  of  the  tube 
is  inserted  another  platinum  wire  capable  of  being  elevated  or 
depressed.  These  two  wires  are  in  connection  with  the  poles  of 
a  battery,  and  in  the  circuit  is  an  electro-magnet  whose  arnm- 
ture  controls  the  opeuingor  closing  of  a  valve  for  the  admissiou 
of  hot  air.  If  it  be  desirable  that  the  temperature  of  the  air 
should  not  rise  above  a  certain  temperature,  say  60''  Fah.,  the 
free  end  of  the  movable  wire  is  brought  to  the  required  number 
on  the  tube.  When  the  heat  is  such  as  to  cause  the  mercury 
to  rise  to  that  degree,  the  electric  circuit  is  completed,  the  ar- 
mature closes  the  hot-air  valve  until  the  temperature  is  dimin- 
ished, when  the  circuit  is  broken,  and  the  valve  again  opened. 

Other  forms  of  thermostat  are  adapted  to  open  and  close  the 
draft  openings  of  furnaces  to  regulate  the  admission  of  fresh  air 
to  the  fire,  and  insure  a  uniformity  of  combustion. 

Dr.  lire,  about  1830,  contrived  a  thermostat,  the  action  of 
which  depended  on  the  unequal  estMinsion  of  two  metals  by 
heat,  for  regulating  the  safety-valves  of  steam-engines. 

A  self-acting  statical  damper  or  heat-regnlator  was  invented 
by  Dr.  Cuniniings  many  years  since,  and  was  designed  as  a  mode 
of  opening  windows  and  ventilators  in  apartments  by  the  vari- 
ations in  the  temperature  of  the  included  air. 

The  sash  is  hung  upon  centers,  so  as  to  oscillate  readily,  and 
a  cord  passes  from  it  to  an  areometer  tube,  which  is  partly 
charged  with  quicksilver,  and  has  a  body  of  included  air  in  a 
bulb  at  top.  The  open  lower  end  is  plunged  in  a  cup  of  quick- 
si. ver  ;  and  as  air  in  the  bulb  is  expanded  or  contracted  by  heat, 
the  weight  of  the  suspended  tube  and  bulb  becomes  relatively 
less  or  greater  by  the  variation  in  the  quantity  of  quicksilver 
contained,  causing  the  tube  to  rise  or  fall,  and  so  operate  the 
sash  or  valve. 

The  name  tkertnosiaf -wa.^  first  applied  by  .Dr.  Ure  to  an  in- 
strument patented  by  him  in  1831,  in  which  the  bending  of  a 
spring  composed  of  two  unequally  expansible  metals,  as  steel 
and  brass,  was  made  to  control  a  valve  or  damper. 

A  thermostat  was  applied  by  Bonnemain  of  Paris,  in  1777. 
to  his  calorifere.  by  which  he  heated  buildings.  The  heater 
consisted  of  a  boiler  with  an  ascending  hot-water  pipe,  which 
coursed  through  the  stories  or  .apartments  of  the  house,  and 
then  descended  again  to  the  boiler  with  its  contents  compara- 
tively cooled.  He  heated  an  incubator  in  this  manner.  The 
variation  of  temperature  seldom  exceeded  i°  R.  See  B,  Fig. 
2666.  page  1178. 

The  thermostat  was  inserted  in  the  boiler,  and  acted  upon  the 
door  of  the  ash-pit  so  as  to  regulate  the  admisf^ion  of  air  to  the  fire. 

It  depended  upon  the  unequal  dilation  of  different  metals  by 
heat.  It  was  formed  of  a  bar  of  iron  screwed  to  one  of  brass, 
inclosed  in  a  leaden  tube  terminating  in  a  ring  of  brass  and 
plunged  into  the  boiler.  The  dilation  of  the  leaden  tube  had 
the  effect  of  drawing  upon  the  rod  and  bringing  the  ring  in  con- 
tact with  a  claw  at  the  short  end  of  a  bent  lever  communicating 
by  a  wire  with  the  ash-pit  door,  which  acted  as  a  damper. 

Fig.  6370  shows  a  fonn  applied  by  Dr.  Arnott  to 
his  stove,  at  is  a  curved  tube  containing  mercury  Fig.  6370 
in  the  bend  b  ;  the  end  a  is  inserted  in  the  com- 
bustion-chamber, and  as  the  contained  air  is  ex- 
panded by  heat,  the  mercury  rifles  in  the  outer  leg 
of  the  tube,  carrying  with  it  the  float  r,  connected 
by  a  rod  to  the  frame  (/,from  which  is  suspended  a 
wire  carrjing  the  valve/,  which  closes  the  opening 
of  the  pipe  e  by  which  air  is  supplied  to  the  com- 
bustion-chamber.    A  fall  of — 

temperature  produces  the  re-  ^-    —  -{ 
verse   effect.      In   a  simpler  a 

form,  the  lower  end  of  the 

tube  e  is  brought  into  proximity  to  a  funnel- 
shaped  reservoir  of  mercury,  which  on  expanding 
by  heat  closes  it5  mouth. 

In  Tamkin's  automatic   damper  (Fig.  6371),  a  [ 
I  disk  turning  on  an  axis  is  placed  in  the  flue  ;  the 
disk  is  weighted  on  one  side  so  as  to  bang  ver- 
!  tically  when  the  heat  is  low  ;  but  when  this  be- 
I  comes  excessive,  a  spring  composed  of  two  metals, 
as  copper  and  iron,  having  unequal  rates  of  ex- 
pansion, becomes  bent,  so  as  to  impinge  against 
the  damper  and  partially  close  the  opening 
'    In  Dr.^ternberg'selectro-magnetic  regulator(Figs. 
i  6372,  6373),  a  thermometer  B  is  suspended  in  any 
<  apartment  the  temperature  of  which  is  to  be  regu- 
!  lated.    A  platinum  wire  a  is  hermetically  sealed  in 
a  portion  of  the  tube  prolonged  below  the  bulb.  Thermostat. 
An  adjustable  wire  b  slips  through  the  open  upper 
extremity  of  the  thermometer  stem,  and  its  end  is  thrust  down 
the  tube"    The  wire  passes  between  adjusting  rollers,  by  which 
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Fig.  6371. 


a  valve  by 


it  is  raised  or  lowered  unfil  its  end  stands  at  any 
desired  degree  of  the  scale.  By  nieaus  of  bind- 
ing-screws, tbe  wires  a  b  have  electric  couiniu- 
iiicution  with  the  wires  e  i/,  wbicli  pa.«s  to  the 
furnace  or  heating-apparatus,  and  are  there  cou- 
uected  with  the  apparatus  by  whieli  tbe  valve 
or  damper  is  operated.  A  battery-i^-up  is  inter- 
posed in  the  circuit  at  any  couveuieut  locality. 
When  the  heat  of  tlie  room  iu  which  the  tber- 
monicter  haugs  causes  tne  mercury  to  rise  aud 
meet  the  poiut  of  the  adjustable  wire,  an  electric 
circuit  is  completed,  oassiug  through  tbe  helix 
ul'a  temporary  magnet,  causiug  its  armature  to 
he  attracted,  moviug  a  lever  by  which  tbe  valve 
ur  damper  is  closed.  This  diminishes  tbe  heat 
tif  the  room,  and  causes  the  mercury  to  fall  be- 
low the  point  of  the  wire.  Tbe  ciiruit  being 
thus  broken,  a  f^priug  withdraws  the  armature 
frum  tbe  electro-magnet  and  opens  the  damper. 
Pressure  of  steam  may  be  regulated  by  mak- 
ing the  steam-gage  act  as  a  regulator,  the  elec- 
tric circuit  being  made  and  broken  by  the 
needle  of  the  steam-gage  dipping  in  a  cup  of 
mercury.  This  may  be  armnged  either  to  gov- 
ern the  su|)ply  of  air  admitted  to  the  furnace  or 
bich  steam  escapes  from  the  boiler.   A  modificatioa 

Fig.  6372. 
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Sternberg's  Electro-Mn^nttic  Regulator. 


Fig.  6373. 


of  the  apparatus,  iu  which  the  rising  and  falling  of  a  float  opens 
and  closes  the  circuit,  may  be  em- 
ployed as   a   means  of  controlling 
the  supply-pipe  valve  of  a  reservoir. 
A  thermometer  (  C)  in  which  the 
upper  wire   is   fixed   to    a  certain 
gniduatiou  in  tbe  tube  is  used  for 
^  immersion   into    liquids    or    gases 
\\  which  are  to  be  maintained  at  a 
■j  given  temperature. 

\\'iison"s   thermostat   for  steam- 
;  heaters  (Fig.  (>574)  has  a  compound 
plat-e   made  of  two  metals,   say  of 
brass  and  steel,  which  bends  by  the 
I  uue<iual  expansion  of  the  two  metals 
by    increment   of  heat,   and    thus 
stops  the  steam  induction-aperture 
E.     His  adjusting  stop-valve  screw. 
Watkins  combines  a  compound 
metiillic  strip  1  with  a  closed  tubular 
'//    case  VI  by  means  of  an  insulating 
base  6  and  a  metallic  conducting-cap 
I  and  indicator  set-screws  II  n,  where- 
by, by  the  expansion  or  contraction 
of  the  compound  metallic  strip,  a 
Sternberg's  Thermometer,  galvanic  circuit  may  be  closed  or 
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I  opened  at  any  required  degree  of  heat  to  operate  a  fire-alarm 
telegraph-instrument. 

In  Guest's  electrical  thermostat  (Fig.  6376),  tbe  circuit  is 
closed  by  the  rising  of  a  column  of  mercury  in  a  tube,  so  as  to 
touch  the  upper  wii-e  d.  The  instrument  has  a  bulb  a  with  an 
expunsioii-tube  b.  surrounded  by  an 
outer  vessel  c,  which  is  closed  hermeti- 
cally by  a  cork  and  sealiug-wax  A  The 
end  of  the  wire  e  jpasses  through  this 
outer  vessel  and  the  bulb  into  the  mer- 
cury, being  in  continuous  contact  with 
it,  tbe  action  of  the  instrument  being 
thus  not  disturbed  by  the  changes  of 
temperature  and  access  of  air. 

Whenever  the  temperature  shall  rise  to 
the  degree  to  which  the  thermometer  is 
adjusted,  the  mercury  will  rise  in  the 
expansion-tube,  and,  coming  in  contact 
with  the  wire  therein,  establish  the  cir- 
cuit aud  produce  the  alarm. 

!     Ther'mo-stat'ic  A-larm'.  A 
;  device   to  give  a  signal  when  a 

ceptain  temperature  is  attained  ; 

u.sed  as  a  fire-alarm  or  as  warning 

of  the  heating  ot"  a  journal,  etc. 

See  TEMPEUATrUE- ALARM  ; 

Thekmoscupe  ;    Theumo-elec- 
TKic  Alarm  ;  etc. 

Fig.  6377  operates  by  the  action  of 
the  thermal  bar  a  upon  the  trigger  g. 
Whenever  lineal  expansion  takes  place 
in  the  thermal  bar  a,  its  upper  end 
being  rigidly  fixed  to  /i 
by  tiie  screw-threaded 
shank, such  expansion 
acts  directly  and  en- 
tirely upon  the  lever ' , 
and  through  it  upon y, 
causiug  theui  to  a> 
sume  the  position 
shown  in  dotted  lines, 
and  releasing^,  g'may 
be  the  trigger  or  de- 
tent of  any  suitable 
alarm-apparatus,  releasing  a  wound-up  signal-apparatus,  or 
winding  up  a  signal-apparatus  by  its  movement  ;  or  it  may  bo 
simply  a  circuit,  closing  or  breaking,  serving  to  separate  or 
bring    togetlier    the     two 

springs  i  aud  k  attached  Fig.  6375. 

to  insulating-blocks  ni  m,  "^"^ 

which  springs  form  the  ter- 
minals of  a  battery -circuit, 
as  represented  by  the  wires  n 
p  n,  iu  which  circuit  is 
placed  any  suitable  electric 
apparatus. 

Fig.  6378  shows  the  ap- 
plication to  a  portable 
thermometer  of  an  ularni- 
bell  operated  by  tbe  closure 
of  an  electrical  circuit  de- 
rived from  a  battery  con- 
cealed in  the  base,  tlie  cir- 
cuit being  normally  open, 
but  closed  by  the  rising  of 
the  mercurial  column  to 
any  predetermined  degree 
of  tbe  scale,  according  to 
the  degree  of  tempeniture 
required.  The  operation  is 
as  follows :  the  wire  k  is  : 
represented  as  extending 
down  the  stem  of  the  ther- 
mometer to  the  point  on 

the  scale  marked  25^  The  mercury  in  the  stem  stands  at  about 
lo"^.  While  this  remains  the  case  tbe  circuit  is  open,  and  the 
armature  rn  is  not  in  contact  with  the  poles  of  the  electro- 
magnet. But  when,  by  reaiion  of  increased  temperature,  tbe 
mercury  in  the  stem  rises  to  tbe  point  marked  25^,  it  comes  into 
contact  with  the  end  of  wire  k  and  closes  tbe  circuit,  which 
causes  the  armature  vt  to  he  drawn  into  contact  with  the  elec- 
tro-magnet /  and  an  alarm  to  be  sounded  upon  the  bell  q  by 
the  hammer/).  When  the  temperature  falls  below  25°  the  cir- 
cuit is  again  broken  and  the  armature  is  drawn  away  from  tbe 
magnet  by  the  spring-arms  ?i  n.  A  second  hammer,  attached 
to  the  armature,  may  be  arranged  to  strike  the  bell  when  that 
fall  of  temperature  occni-s,  A  continuous  alarm,  if  preferred, 
can  be  arranged  to  be  operated  by  the  closed  current  in  any  of 
the  well-known  methods.  By  sliding  the  plate  tl  up  or  down, 
the  end  of  the  wire  h  may  be  made  to  coincide  with  any  desired 
point  on  the  scale,  and  the  alarm  will  be  sounded  when  the 
temperature  reaches  that  degree. 

Ther'mo-type.     An  impression  (as  of  a  slice  of 
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Fig.  G3T6. 


Fig.  6377. 


Guf.<t's  EUctrical 
Thermostat. 


Guest's  Thermostatic 
Alarm. 


wood)  taken  by  means  of  wetting  with  dilute  acid, 
pressing  on  the  object,  and  subsequently  heating  the 
inipivssion. 

Thi'baude.  (Fabric.)  (Fr.)  Cloth  made  from 
cow-Ii;iir. 

Thib'et-cloth.    (Fabric.) 


Fig.  6378. 


A  camlet  made  from 
goat's  hair. 

Thi'ble.  A  skim- 
mer or  slice.  (Old 
Enu'li-sh. ) 

Thick-and-thin 
Block.  (Xauliml.) 
A  block  having  two 
sheaves  of  unequal 
size,  in  the  same 
jilane.  A  fiddle- 
bloi-k. 

Thick'en-ing. 
(C'nl  ico-jirintiinj.) 
Paste     which    con- 


tains the  mordant  or  dye,  in  some  cases,  and  forming 
a  vehicle  theret'or. 

Thick'uess.  (Foundnj.)  That  application  of 
loam  in  loani-niolding  which  represents  the  metal, 
and  which  is  afterward  knocked  .away  to  leave  space 
for  the  same. 

Thick'ness-ing.  (JVood-xcorkhuj.)  Reducing 
boards  or  pieces  to  an  even  thickness  ready  for  dress- 
ing to  shape. 

Thick-set,  1.  (Fabric.)  A  stout,  twilled, 
napped  cotton  cloth.     A  kind  of  fustian. 

2.  (Husbaiidri/.)  Thom-buslies  used  in  hedging, 
ill  England.  The  thorn  does  not  succeed  so  well 
liere.  One  or  two  of  the  American  tliorns  are  better 
here  than  the  English  hawthorn,  but  are  far  from 
satisfactory. 

Thick-stufi;  (Shipbuildincj.)  All  plank  above 
four  iDilifs  in  thickness. 

Thief-tube.  A  tube  for  withdrawing  samples 
of  liquids  from  ca.sks,  etc.  A  sampling-tube  ;  a  re- 
lincJic.  Some  burettes,  pipettes  (see  Fig.  3750),  and 
drvjiping-tubcs  are  made  on  this  principle. 

Thill.  \.  (I'ehiclc.)  X  shaft.  One  of  the  two 
side  pieces  by  wliich  one  hoi-se  is  hitched  to  a 
vehicle. 

2.   (Mininri.)     Tlie  floor  of  the  mine. 

Thill-coup'ling.  A  device  for  fastening  the 
shafts  to  tlie  lore-axle. 

The  ordinary  mode  of  coupling  (a)  is  by  means  of  a  screw-bolt 
to  a  clip  OD  the  fore-axle.  This  wears  loose  and  rattles  :  henre 
inventions  have  been  brought  forward  to  improve  the  mode  of 
coupling. 

Many  patented  contrivances,  as  6,  depend  upon  the  insertion 
of  a  plug  behind  the  pin  of  the  thill,  forcing  it  forward  into  the 
hook  wliich  is  attached  to  ttie  clip. 

c  consists  of  a  key  and  spring-latch  as  a  substitute  for  the 
screw-bolt,  and  occupying  a  similar  position,  without  special 
adaptation  of  the  other  parts. 

rf  is  Bridget's  coupling.  The  set-screw  beneath  the  socket- 
plate  and  elastic  pad  raises  the  thill-iron  against  its  pivotal  pin 
and  prevents  rattling. 

Fig.  6380. 


Snow's  Electrical  Thermostatic  A'arm. 


Thief-  Tube. 


Tkill-Coupliitgs. 


e.  The  thiJI-iron  is  swiveled  by  a  cros.s-bolt  in  the  head  of  a 
pin,  which  is  set  in  a  vertical  soclcet  in  front  of  the  asle-clip,  and 
is  clamped  by  a  set-screw, 

yhas  conical  surfaces  on  the  bolt  and  it.s  socket,  which  bear 
against  the  sides  of  the  thill-iron  and  prevent  rattling. 

?  is  McDermott's  ;  between  the  jaws  of  the  coupling  is  a  bush- 
ing of  anti-frietinn  metal  provided  with  a  flange,  leaving  an 
opening  between  it  and  the  lug,  and  with  a  tubular  projection 
or  socket,  whereby  dirt  will  find  no  lodgment  and  rattling  be 
prevented. 


THILI^JACK. 


2554 


THIMBLE-SKEIN. 


h.  Tiie  clamp-hook  or  convex-headed  cap  is  situated  hetween 
the  branches  of  tlie  forked  thill-iron,  and  forms  piirt  of  a  bolt 
which  is  secured  in  the  jack  by 
a  nut. 

;,  An  open  ring  bushinjr  is 
placed  around  tlie  bolt,  and  the 
loo|)  of  the  thill-iroii  i.'i  bent 
around  the  bushini;,  which  may 
be  of  raw  hide.  The  end  of  the 
iron  is  bent  around  and  trav- 
ersed by  a  temper  bolt. 

3.  The  head  of  the  thill-iron 
has  a  recess  opening  into  the 
hole  through  which  the  bolt 
passes  ;  in  this  recess  is  a  fric- 
tion-plate, which  is  pressed 
against  the  bolt  by  a  set-screw 
to  prevent  rattling. 

k.  The  thill-huok  is  placed  in 
the  clip,  and  the  bolt  inserted 
The  bolt,  bt'ing  turned  half  a 
revolution,  brings  the  eccentric 
pin  c  against  the  thill-liook, 
and  forces  the  latter  against  an 
elastic  pad  c  in  front  of  the  clip 
The  working  faces  a  a'  of  the 
bolt  turn  in  the  eyes  of  the  i-lip, 
as  does  also  the  collar  li  of  the 
nut  e,  which  previmts  the  re- 
turn motion  of  the  bolt. 

Thill-jack.  A  tool  for 
attacliin.i;  thu  thills  of  a 
ciirria^'e  to  the  clips  of  the  axle.  By  nieuns  of  the 
lever  clamp  the  rubber,  which  is  placed  in  contact 

Fig.  6382. 


Thill-  Couplings. 


with  the  thills  to  pi-event  rattling,  is  compres.sed,  so 
that  the  thills  may  he  easily  attached.  A  shaft- 
con  ])iinrj  jack. 

Thili-tug.  A  leathern  loop  dependiiiff  from  the 
harness  saddle  to  hold  the  siiaft  of  a  carriage. 

Thim'ble.  1.  A  frusto-eonical  metallic  sheath 
ii.sed  to  ]irotect  the  end  of  the  finger  in  sewing. 
Seamstres-ses  use  a  thimhle  having  a  rounded  end 
with  numerous  small  ])its  or  indentations.  Those 
u.sed  by  tailors,  upholsterers,  and  needle-men  gen- 
eially  are  open  at  tiie  end. 

The  name  is  said  to  have  been  derived  from  thnm- 
hcll,  having  been  first  worn  on  the  thumli,  as  the 
sailor's  thimble  still  is.  It  was  introduced  into 
Kngland  from  Holland  in  1605,  by  Jolin  Lofting, 
who  manufactured  tlicm  at  Islington. 

Thimbles  of  bronze,  exactly  like  the  modern,  have  been  found 
at  Ueiculaneuni. 

The  thimble  is  sometimes  utilized  as  a  tool-holder.  The  e.r- 
tension  thimble  of  the  dentist  is  a  prong  on  the  end  of  the 
thimble,  used  to  reach  into  the  mouth  to  hold  the  foil  or  a 
compress,  while  operating  on  tlie  teeth 

The  bur  thimble  has  an  open  ring  for  the  index  or  middle 
finger,  and  a  socket  attached,  in  which  rests  the  end  of  the  drill 
handle. 

The  hand-shield  used  by  sail-makers  and  saddlers  is  called  a 
palm. 

Silver  thimbles  are  made  from  coin-silver,  cast  into  ingots, 
and  rolled  into  sheets,  from  which  circular  disks  are  cut  by 
stamping;  these  are  thea  placed  over  a  circular  opening  and 
subjected  to  the  action  of  a  plunger  The  end,  side,  and  rim 
are  turned  in  a  lathe,  where  they  are  also  polished  by  a  I'ound 
sti'el  rod  dipped  in  oil. 

The  ornament  near  the  rim  is  impressed  by  means  of  a  rapidly 
revolving  steel  wheel ;  a  second  wheel  forms  the  ornament  near 
the  middle.  A  third  wheel  provided  with  points  makes  the  in- 
dentations on  (he  side  and  end  The  inside  is  then  polished  in 
a  similar  way  to  that  employed  for  the  outside.  The  thimbles 
arefioally  boiled  in  soapsuds  to  remove  the  oil,  and  then  brushed. 

Iron  thimbles  for  sewing  are  raised  by  stamping  with  five  or 
six  blows,  between  as  many  pairs  of  conicnl  dies,  which  are  suc- 
cessively more  and  more  salient.  The  metal  is  annealed  be- 
'tweeu  each  operation. 


In  Paris  they  are  made  from  strips  of  thin  sheet-iron,  which 
is  punclit'd  into  disks  about  two  inches  in  diameter;  the.=e  are 
heated  red-hot,  struck  up  to  tlie  required  depth,  then  placed  in 
tlie  lathe,  where  the  interior  is  polished,  the  outside  turned  off, 
the  pits  indented  with  a  kind  of  milling  tool,  and  a  groove 
formed  on  the  outside  to  receive  tlie  gilding.  After  being  an- 
nealed and  brightened,  the  inside  is  also  gilt  with  a  strip  of  gold- 
leaf  applied  by  the  pressure  of  a  mandrel.  A  fillet  of  gold-leaf 
is  similarly  secured  in  the  exterior  groove. 

2.  {Nautical.)  An  iron  ling  having  an  exterior 
groove  worked  into  a  rope  or  sail,  lor  tlie  purpo.se  of 
receiving  another  rope  or 
alanyard.   A  large  eyelet.  Fig 

3.  {Machinery.)    a.  A 
sleeve    or   tube    through 
wliifh  a  bolt  passes,  and  /'  / 
which  may  act  as  a  stay.  A  / 

h.  A  ferrule  to  expand 
a  tube  ;  specifically,  a  fer- 
rule for  boiler-tubes. 

4.  A  sleeve  around  a 
stove-pipe  whi-n  it  passe-i 
through  a  wall  or  ci-'iUng. 
In  Fig.  6383,  the  sliding- 
jaws  in  the  face  are  capa- 
ble of  embracing  iiijies  of 
varying  sizes,  and  the 
opening  is  closed  by  a 
shutter  ;  a  damper  is 
placi'd  in  the  ivar  end. 

Thim'ble- eye.  {Na^c- 
tical.)  An  eye  in  a  jilate 
through  whiLh  a  rope  is 
rove  without  a  sheave.  A 
dc(fiJ'eni:. 

Thim'ble-joint.  A 
sleevt'-joiut,  with  an  in-  ..,       _.     „, .    ,, 

terior  packing  to  keep  the  ^^^ce-P.pe  Thmhle. 

joints  of  pipes  tiglit  during  expansion  and  contraction. 

The  adjoining  ends  of  the  pipes  a  i  are  turned  true  nn  the 
outside,  and  have  a  thimble,  or  short  cylinder  of  wrought-iron, 
to  inclose  them,  leaving  only  a  small  space  for  the  current.     A 
piece  of  tin  c.  or  inner  thimble,  is  in- 
terposed, and  made  to  fit  well  to  the  Fig.  6384. 
turned  parts  of  the  pipes,  which,  un- 
der  the   intiuence  of    heat   or   ctdd,   , 
work    forward   or    backward,  like    a 
piston  in  a  cylinder.     In  a  range  of 
pipes  120  feet  in  length,  there  is  a 
motion  from  expansion  of  three  c[uar- 
ters  of  an  incii :  but  the  usual  allow- 
ance for  the  expansion  of  cast-iron           Thimble-Joint. 
pipes  is  one  eighth  of  an  inch  in  10 
feet,  or  l  g^o  of  tlieir  length. 

Thim'ble-skein.  {Vehicle.)  A  sleeve  over  the 
arm  of  a  wagon-axle  ;  distinguished  from  a  strop- 
skein,  which  is  simply  a  flat  iron  strii>  let  into  tlie 
wood  of  the  axle-arm  to  take  the  wear  from  the  wood. 
See  also  Axle. 

In  Fig.  6385,  a  shows  a  thimble-skein  ;  6,  the  wood  of  the 
axle-arm,  over  which  the  skein  is  slipped;  c,  the  box  of  the 
hub  ;  e,  the  nut  on  tlie  screw  at  the  end  of  the  skein. 

The  thimble-skein  (Fig.  f).3S6),  at  its  lower  bearing  snrfaci-, 
has  a  Hat  straight  seat  for  the  under  side  of  the  wooden  n.\l< , 

Fig.  6385. 


Thimble- Skein. 


THIRLING. 
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THUASHIXG-JIACHINE. 


Fig.  6386. 


Snyder^s  Thimble- Skein. 

and  hai:  a  gradual  taper  from  its  front  to  its  rear  end  to  facili- 
tate fitting  to  the  axle. 

Thirl'ing.  (Miiii)ig.)  A  worked  space  connect- 
ing the  rooms  of  a  mine.  The  rooms  are  galleries 
proceeding  regularlj'  —  iu  coal-mines  —  from  the 
dip-head  or  main-hvcl.,  and  the  unworked  space 
forms  a  tcall.  By  cutting  gaps  in  this  wall  at  I'cgu- 
lar  intervals,  the  icall  becomes  a  row  of  pillars,  the 
said  connectiiig  workings  are  thirlings, 

Thir'ty-two.  {Prinibuj.)  A  slieet  of  paper 
which  folds  up  into  32  leaves  or  64  pages.  Usually 
written  32iuo. 

This'tle-dig'ger.  A  long  narrow  spade  for  cut- 
ting the  roots  of  thistles  I>elow  tlie  crown  of  the  root, 
and  lifting  them  from  the  ground.  See  Fig.  5334, 
pa^e  2251. 

Thole.  1.  {XaiUkal.)  A  pin  inserted  in  the 
gunwale  of  a  boat  to  serve  as  a  fulcrum  for  the  oar 
ill  rowing.  They  are  arranged  in  ]>airs,  the  space 
between  forming  one  kind  of  rowlock.  Tholes  are 
shown  on  the  gunwales  of  ancient  Assyrian  boats. 
(Rawlinson's  **  Five  Great  Empii-es,"  Vol.  1.  page 
550. )  Called  also  tlwicls,  thole-piiis.  See  Row- 
lock ;  also  Fig.  3360.  page  1542. 

2.  {Hushandrif.)  The  nib,  pin,  or  handle  of  a 
sej^he-snath. 

3.  (ArcJiifccture.)  a.  The  scutcheon  or  knot  at 
the  center  of  a  timber-vault. 

b.  A  place  in  temples  where  votive  offerings  were 
suspended. 

Tho'lo-bate.  {Archikdure.)  A  cupola,  and  a 
base  ;  tliat  part  of  a  building  ou  which  a  cupola  is 
plai'pd. 

Tholus-  (ArcJiit€cture.)  An  appellation  given 
to  buildings  of  a  circular  form.  Vitruvius  uses  it  to 
signify  the  roof  of  a  circular  building.  Now  fre- 
(juently  applied  to  the  lani€rn  which  sumiount:»  a 
dome. 

Thong.     A  leathern  strap  or  lash. 

Tho'ra-co-sco'pi-um.  {Surgical.)  A  Stetho- 
scope (wlii.li  see). 

Tho'ri-um.  A  lipavy  gray  metal  which  bums 
when  Iieatfd  in  the  air. 

Thor'ough-bolt.  (Shipbuilding.)  A  bolt  going 
throui^h  from  side  to  side. 

Thor'ough-brace.  (Vehicle.)  A  strong  band 
or  thong  extending  from  the  front  to  the  back  C- 
spring  and  supporting  the  body. 

Thowl.     8ee  Thole. 

Thrash' ing-ma-chine'.  {Husbandry. )  One  for 
beating  out  grain  from  tlie  heads.  The  normal  fonu 
operates  upon  wheat,  barley,  oats,  rye,  and  timothy. 
Some  modifications  have  been  made  for  flax  and 
clover- seed. 

In  :^Tpt,  the  ancient  modes  of  thrashing  haye  been  main- 
tained till  modern  times.  (See  Fig.  41%.)  Their  wheat  was 
bearded. 

*'  For  the  fitches  are  not  thrashed  with  a  thrashing  instru- 
ment, neither  is  a  cart-wheel  turned  about  upon  the  cummin  : 
but  the  fitches  are  beaten  out  with  a  sraff,  and  the  cumniiu  with 
a  rod.  Bread-corn  is  bruised :  because  he  will  not  ever  be  thrash- 
ing it,  nor  break  it  with  the  wheel  of  his  cart,  nor  bruise  it  with 
his  horsemen."  — Isaiah  xxviii.  27,  28. 

We  leam  from  Amos  that  the  sheares  were  carted  to  the  floor. 
Four  iostruments  of  thrashing  are  mentioned  in  this  passage,  . 


—  the  Jiail,  the  drag^  the  team,  and  treading  by  cattle.  An- 
other, not  mentioned,  was  the  rtp/>lf  ,-  doura,  sorghum,  or  flax 
was  thrashed  bj  drawing  across  a  comb-like  instrument.  See 
Fig.  4341. 

The  practice  was,  and  is.  to  gather  the  grain  to  a  spot  which 
is  exposed  to  the  wind,  and  there  lay  floors  of  sheaves  about  a 
foot  thick.  As  the  gmin  in  the  sheaf  is  thrashed,  it  is  heaped 
in  the  center  of  the  circular  track  on  which  the  operation  is 
performed,  awaiting  a  favorable  day  for  winnowing. 

Barley  harvest  preceded  that  of  wheat  in  Kgypt  and  Pales- 
tine, and  Boaz  winnowed  barley  at  his  thrashing-floor  when 
Ruth  waited  upon  him. 

1.  The  thrashing  by  flails  was  adopted  for  the  more  tender 
kinds  of  grain. 


Fig  6387 


Syrian  Mowrej. 

2  The  drag  was  a  frame  of  wood  shod  with  iron  (or  sharp 
pieces  of  lava  in  Palestine) :  it  was  sometimes  toothed,  making 
it  "  a  new,  sharp  thrashing  instrument,  having  teeth."  i,Isaiah 
xli.  15.)  This  may  have  resemblcti  the  Roman  tribulum,  which 
was  a  sled  drawn  by  oxen.     The  driver  roJe  upon  it. 

3-  The  xcain  was  a  frame  with  a  number  of  axles  on  which 
were  placed  gangs  of  wheels.  It  was  drawn  by  oxen  around  the 
track  on  which  the  sheaves  were  laid.     A  man  attended  with  a 

Fig.  63S3. 


Egyptian  Moicrej. 

fork  to  throw  in  the  nnthrashed  straws  and  keep  a  fijll  thick- 
ness on  the  floor  beneath  the  thrasher.  Niebnhrand  Thompson 
have  de.-icribed  the  process  at  lenfrth.  It  is  as  it  has  always  been 
since  the  fir^  record  of  such  things. 

Varro  (150  B.  C-)  describes  a  Carthaginian  machine  which 
traveled  on  rollers  studded  with  iron  knobs  and  baring  a  seat 
for  the  driver. 

4-  The  tramping  by  cattle  needs  no  particular  description. 
The  Hebrew  law  forbade  the  muzzling  of  the  mouth  of  oxen 
while  trampling  out  the  com. 


Fig.  63S9. 


IVamping  out  Grain  in  Egypt. 


Dr.  Thompson  considers  the  thrasher  made  of  a  slab,  studded 
beneath,  to  be  the  common  form  of  machine,  and  states  that  it 
grinds  the  straw  up  into  chaff;  the  latter  makes  the  winter 
feed  of  the  animals,  who  know  not  hay.  The  arrangement^ 
were  similar  when  Gideon  thrashed  wheat  by  the  wine-press 
under  the  oak  in  Ophrah.  1249  b.  c.  :  and  when  the  placue  was 
stayeil  at  the  thrashing-floor  of  Oman  the  Jebusite  {\(*17  B.  c), 
at  the  elevated  spot  afterward  known  as  the  hill  of  Zion,  and 
which  was  purchased  by  David  for  600  shekels  of  gold  a.s  a  rite 
for  the  temple  his  son  Solomon  was  to  build. 

Among  the  Romans  thrashing  was  carried  on  in  similar 
ways : — 

i.  The  ears  or  the  grain  in  the  straw,  as  it  came  from  the 
field,  was  thrashed  by  the  flail  : 

2.  Or  trodden  out  bv  men  or  horses  ; 
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3.  TlirushtMl  by  a  (ribulum,  a  loaded  board  sliod  with  iron 
bars  and  drawn  by  oxea  ; 

4.  Tbra^'^lifd  by  a  Punic  (fai/i,  aframesuppurtinj;  a  ridi>r  and 
runuiiig  on  toothed  rollers. 

VirgU  recoinnieuds  tliat   the  thraslihif^-floors  be  spaded  up 

and  rammed  down  with  chalk  and  cow-dnng.     I'liny  advises 

lime  slacked  with  the  amurca  of  the  olive  to  make  a  cement 

floor.     Cow-dung  and  the  marc  of  olives 

Fig.  (j390.  are  still  used   iu   France   fur   preparing 

thra.^hing-tloors. 

I'lirasliing  iu  Lombardy  is  generally 
pertoiMie  1  by  means  of  a  fluted  roller 
(b'ig.  tiliUOJ  drawn  around  in  a  circular 
trarU. 

RolUr for  Tnrasit-         Uolilfield  of  Ilernierndorf,  in  Saxony, 
in^.  1711  - 1771,  invented  a  thrashing-mactiiue 

while  working  on  the  estate  of  (jusow,  in 
the  service  of  the  Prussian  minister,  Count  de  Podervils.  \Vu 
are  not  informed  as  to  its  construction  ;  it  seems  to  have  given 
satisfaction.  lie  also  invented  a  straw-chopper  and  many  other 
Uiaeliiiies. 

iMenzies  made  a  machine  in  Scotland  in  1732,  and  Stirling  of 
Duniblane  another  in  175S,  but  they  do  not  seem  to  have  been 
succe-fses. 

Meikle,  of  Tyningham,  East  Lothian,  Scotland,  invented  a 
niaciiine  in  ITSli,  which  is  tlie  type  of  modern  thrashers.  Mon- 
zies's  had  a  series  of  revolving  flails,  and  Stirling's  had  a  cylin- 
der with  anna  upon  a  vertical  shaft  running  at  high  velocity. 
Meikle  invented  the  drum  with  beater.**  acting  upon  the  grain  in 
the  sheaf,  which  was  fed  between  rollers.  The  English  improve- 
ment wjus  to  make  the  beating  drum  work  in  a  concave  known 
as  the  breasting,  the  grain  and  straw  being  scutched  and  rubbed 
between  the  two  and  carried  to  the  shaker,  which  removed  the 
straw  from  the  grain  and  chMtT,  a  large  amount  of  grain  also 
falling  through  the  bars  of  the  concave. 

Fig.  t!391  shows  the  Meikle  machine,  in  which  the  grain  in 
the  straw  is  fed  from  the  board  a  between  two  fluted  rollers  to 
the  beater-cylinder  c  ;  thence  passes  to  another  beating-cylinder 
g-,  which  operates  above  a  concave  grating ;  a  third  cylinder  h 

Fig.  C391. 


Meikle  Thrashing-Machine ^  1' 


raises  and  loosens  the  straw,  which  parts  with  its  grain  /"through 
the  concaves,  and  the  straw  is  delivered  at  t.  The  circular  rakes 
e  and  k  were  added  in  1769  by  Chilliugham.  In  1800,  the  fan- 
niog-niill  was  added. 

The  American  improvement  upon  this  consists  mainly  —  be- 
sides numerous  details  which  secure  speed,  lightness,  and  elTcc- 
tiveness  —  in  haviiig,  upon  the  drum, spikes  or  teeth  which  pass 
between  fixed  spikes  on  the  concave  ;  the  grain  in  the  straw 
being  subjected  to  a  severe  beating  and  ruhbing  action  as  it 
passes  in  a  zigzag  course  between  the  two,  being  carried  by  the 
teeth  of  the  drum.  The  latter  is  now  usually  a  skeleton  cylin- 
der of  iron  bars  with  sword-shaped  spikes  secured  by  threaded 
tangs  and  nuts.  The  front  edges  of  tlio  spikes  are  rounded  and 
sniootli,  to  prevent  breaking  of  the  grain;  the  spikes  of  the 
concave  have  smooth  edges  presented  toward  the  coming  grain 
for  a  similar  reason.  The  English  still  adhere  to  the  flat  beat- 
er.<i,  like  narrow  wings  or  slats,  placed  longitudinally,  and  with 
edges  projecting  outwardly  from  the  drum.  The  Americans  ad- 
here to  the  spiked  cylinder.  A  fair  trial  between  the  two  was 
Jiad  on  the  farm  of  Mr.  Mechi,  Tiptrce  Hall,  Kclvedon,  Eng- 
land, in  1853.  The  American  machine  was  operated  by  the  two 
persons  who  had  sliipped  it  from  the  United  States  ;  oneof  thera 
was  the  present  writer.  The  trial  wns  conclusive.  The  Ameri- 
can machine  was  driven  by  a  portable  en- 
gine of  six  horse-power,  and  averaged  fi4 
busliels  of  wheat  per  hour  ;  448  bushels  of 
barley  were  thraslied  iu  six 
hours,  nearly  treble  the 
work  of  the  English  com- 
peting machines,  and  the 
grain  in  much  cleaner  condition 

The  editor  of  the  London  "  Times." 
Mr.  Mowbray  Morris,  himself  wit- 
nessed the  operation,  and  wrot(' as  fol- 
lows in  an  editorinl  of  the  following 
day^  November  I,  1S:>3  :  — 

"'  The  machine,  which  is  portable, 
wei'^hs  only  fourteen  hundred-weight, 


American  Tkrashing-Mackine. 

thrashes  easily,  and  without  waste,  at  the  rate  of  one  bushel  in 
forty  seconds,  and  turns  out  the  grain  perfectly  clean  and  ready 
for  market.  It  is  therefore  about  twice  as  light  in  draught  as 
the  lightest  of  our  machines  of  the  same  description  ;  does  as 
much  if  not  more  work  than  the  best  of  them,  and,  with  much 
less  power,  dresses  the  grain,  which  they  do  not,  and  can  be 
profitably  disposed  of  at  less  money  than  our  implement-makers 

charge We  build  thrashing-machines  strong  and  dear 

enough,  and  tremendously  heavy  either  to  work  or  to  draw. 
The  American  farmer  demands  and  gets  a  machine  which  does 
not  ruin  him  to  buy  or  his  horse  tt)  pull  about,  which  runs  on 
coach  and  not  wagon  wheels,  and  which,  without  breaking  the 
heart  of  the  power  that  drives  it,  yields  the  largest  and  most 
satisfactory  results.  Nothing,  therefore,  can  better  illustrate 
the  difference  in  mechanical  genius  in  the  two  countries  thaa 
this  grain-separator  as  compared  with  its  British  rivals." 

It  may  be  mentioned  that  the  apparent  perversity  with  which 
the  British  retain  flat  beaters  instead  of  the  teeth  is  that  in 
many  parts  of  Britain  there  is  a  profitable  market  for  truR.sed 
straw  ;  the  straw  is  less  broken  by  the  beaters  then  by  the 
teeth,  is  in  more  unbroken  lengths,  and  trusses  more  readily 
and  handsomely. 

The  American  thrashing-macliine  has  some  char- 
acteristics coimuon  to  nearly  all  its  machines.  An 
inclined  chute  furnishes  the  sheaf,  heads  foremost, 
to  the  action  of  the  radial  teeth  tluit  are  attached  to 
the  skeleton  cylinder,  and  are  op[iosed  to  the  teeth 
in  the  concave  plates  beneath.  A  straw-carrier  ele- 
vates and  discharges  the  straw,  shaking  out  the  grain, 
which  falls  into  the  well.  A  lifting  screw  ple\'ates 
and  forwards  the  grain  and  chaff  froiii  tlie  well  to  the 
vibrating  shoe  that  carries  the  dividing  screens, 
which,  with  the  aid  of  the  blast  from  the  fan  in  its 
rear,  separates  the  grain  from  its  acromimnying 
refuse.  The  clean  grain  then  falls  into  a  forwarding 
screw  that  discharges  through  a  spout  into  a  measure 
or  bag. 

All  elevator  returns  the  tailings  and  untlirashed 
heads  to  the  cylinder  to  be  worked  over.  An  end- 
less belt  furnished  with  transverse  slats,  and  some- 
times covered  with  an  aiiron.  takes  the  straw  from  the 
machine.  Some  machines  are  also  provided  \\\t\\  a 
straw-carrier  that  elevates  and  Ibrwards  the  straw, 
commonly  discharging  it  on  the  stack,  as  seen  in 
Fig.  2570,  page  1126.     See  also  STRAW-rAUitiEU. 

The  machine  (Fig.  fi393)  has  a  thrashing-cylinder  6,  a  grating 
p,  a  slatted  »traw-carrier  ir  </,  which  has  cogs  .s  .s  beneath  it  to 
shttke  it  as  it  passes  over  the  rollers  r  r.  The  straw-carrier  is, 
driven  by  a  pinion  f  from  the  side  gearing,  and  the  carrier  is 


Fig.  6393. 


Thraskins-Machine  wilh  Endless  Straw- Carrier. 
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tisbioned  by  the  shiflable  roller  5.  Grain  is  lifted  from  the 
well  by  the  conveyor  i  j  and  ii'U5charj;ctl  on  to  the  .<<Teen  /.-,  where 
the  blast  from  the  ian  t  meats  it  and  blows  the  chaff  over  the 
end  of  the  shoe,  the  grain  falling  into  the  concave  6.  whence  it 
is  removed  by  the  screw  convex  or  r,  which  is  axled  on  c.  Heavy 
tailings  fall  inside  ihe  board  i(,and  are  caught  in  the  tray  /, 
dischar^-d  into  the  box  o,  raised  by  the  conveyor  11,  and  dis- 
charged by  the  spout  x  y  into  the  cylinder  case,  a  a  are  the 
stanchions  of  the  machine. 

Id  Fig.  63&4,  the  features  are  similar  in  mo^t  respect^,  but 
differ  in  the  shape  somewhat-  It  also  has  a  beating-cylinder  to 
lighten  up  the  strawas  it  couies  from  the  thrashing-cylinder,  to 
allow  the  grain  to  fall  out.  The  straw-carrier  consists  of  sus- 
pended o.*cillaling  frames  with  teeth  ;  these  move  in  two  gan^, 
one  set  alternating  with  the  other,  and  shoving  the  straw  for- 
ward step  by  step. 

■  The  EngUsh  thrashing-machines  are  driven  by  en- 
gines of  from  -i  to  6  hoi-sc-power.  The  feetUng-roUers 
are  3i  inclics  in  diameter,  and  make  35  revohxtions 
per  minute.  The  straw-rakes  have  the  same  diame- 
ter, and  make  30  revohitions  per  minute.  The  drum 
has  beatei-s,  formed  by  slats  on  the  ends  of  radial 
arms,  ditteiing  in  that  respect  from  the  American 
thrashing-machines,  wliioh  usually  have  skeleton- 
cylinders  aimed  with  i-adial 
teeth.  The  mode  of  feeding 
in  the  English  machines  also 
dilfei-s  from  ours.  The  sheaf, 
with  us,  after  cutting  the 
band,  is  spread  upon  the  in- 
clined feed-chute  by  the  per- 
son who  is  feeding,  and  passed 
giadually  into  the  throat  of 
tiie  machine,  head  ends  tii-st. 
In  some  of  the  English  ma- 
chines, the  straw  is  fed  in 
bixwdside  on,  to  prevent  the 
breaking  of  the  straw;  by  this 
means,  only  a  part  of  each 
beater  acts  ui>on  the  eai^s. 
Other  machines,  as  above  re- 
marked, have  rollers  which 

carry  the  grain  in  the  straw  from  the  feed-board  to 
the  thrashing-cylinder. 

The  diameter  of  the  English  drum  is  S*  feet,  and  it  makes  300 
revolutions  per  minute.  While  it  hns  nearly  double  the  diam- 
eter of  our  thrashing-cylinder,  it  has  only  about  one  fourth  of 
the  number  of  rcToIuttons.     The  space,  therefore,  is  about 


the  sr.me.  The  American  thrasher  is  more  expeditious  than 
the  Kuglisb,  does  its  work  a-s  tiion'Ughly,  and  cleans  the  grain 
a*  well.  It  is  lighter,  cheat»er,  aud  requires  less  power  for  a 
given  amount  of  work  j»erformud. 

Fig.  63^6  is  a  longitudinal  sectional  view  of  an  English  form 
of  thrasbing-machim-  in  which  the  opened  sheaves  are  fed  be- 
tween a  bearer-cyiinJer  and  concave ;  delivered  on  to  an  eleva- 
tor consisting  01  a  number  of  narrow  belts  with  spikes  ;  thence 
to  a  .<«cond  elevator,  the  grain  and  chaff'  meanwhile  falling  in  a 
shower  upon  the  shaking  shoe  beneath,  where,  by  means  of 
riddles  and  blast,  they  are  separated.  The  stniw  is  delivered  at 
the  rear  of  the  machine  to  a  fan  and  spout,  which  carry  it 
away  and  deliver  it  on  to  a  stack.  The  shoe  delivers  the  gr-.iin 
into  sacks  at  a,  the  tailings  fall  into  a  pile  at  6,  and  the  chaff 
at  r. 

The  thrashing-machine  of  Sir  W.  W.  Wynne,  at  Wynnstay, 
Britain,  is  perhaps  one  of  the  most  complete  of  which  we  have 
any  account.  An  elaborate  description  of  it,  illustrated  by 
cuts,  is  given  in  the  supplement  to  Loudon's  *'  Cyclopaedia  of 
Agriculture,-'  London. 

It  separates  the  grain  from  the  straw,  and  delivers  each  into 
its  proper  place  without  any  other  attention  than  feeding.  The 
bam  is  on  a  declivity,  and  has  three  .-itories.  The  sheaves  are 
carried  into  the  upper  one,  where  the  thnu-her  is  situated.  On 
the  second  floor  is  the  fii'sc  winnower  and  chaff-house,  com- 
municating with  the  straw-house  and  catt!e-\ard.  On  the  lower 
tloor  is  the  second  winnower  and  the  foot  of  the  elevators,  whicli 

Kg.  63»1 


Tluaskin^-yiacnin^-  ici'.n  Oscillating  Straw- Carrier. 


raise  the  grain  for  distribution  to  the  granaries,  to  the  bruisers, 
which  fit  it  for  feed. 

It  is  driven  by  an  overshot  water-wheel  18  feet  in  diameter,  4 
feet  ^vide. 

Cresy  gives  the  quantity  of  wheat  thrashed  and  cleaned  by 
the  English  machines  a<  from  12  to  24  bushels  [ler  hour.  This 
is  not  over  one  third  of  the  work  performed  by  an  American 


Fig.  6395. 


Eng'i.^.'i  Tkrashing-Maehine  tmd  Portal  ' 


/ 


THREAD. 


2558 


THREAD-FRAME. 


Fig.  6396. 


3.  (Miiiinri.)  A  slifjlit  vein  of 
ore,  siiiulliT  tlian  a  bfinirli,  iiassiii^' 
ott'  IVoui  tlie  main  vein  into  tlie 
rock. 

Thread-car'ri-er.     {KnilUvrj- 

machine.)     Th«  liook  or  eyelet  on 

the   carriage   tlirough   wliich   tlie 

yarn  ]>as.ses. 

Thread-cut'ter.  Asmallbl.-nle 

attaclu'il 

to  a  tliini- 

to   a 


)  lile,    to   a 

.  ^.,^J^^       to    a  sew- 


Hansomt's  English  T/tinshiiii^-Miii. 

machine  of  good  quality,  on  reasonably  good  wheat.    Perhaps 
Cresy"s  fiirures  are  not  up  to  the  present  mark. 

Thread.  1.  In  the  inanuracturer's  language, 
tlircail  is  a  compound  cord  consisting  of  two  or  more 
single  yarns,  doubled  and  twisted. 

In  the  tratie  it  is  divided  into 
Lace  thread. 
Stocking  thread. 
Sewhi^  thread. 

Lacf  thread  consists  of  two  yarns,  Nos.  140  to  350,  twisted 
tojretiior. 

.Siockins  thread  varies  in  the  number  of  its  yarns. 

Seic/m:  thread  consists  of  three  or  more  yarns  united  and  in- 
tertwisted. 

The  doubling  and  twisting  of  thread  is  effected  by  spindles 
and  flyers  operating  in  amanner  similar  to  the  Throstle  (which 
see).  The  twist  is  usually  in  a  direction  the  reverse  of  that 
given  to  the  individual  yarns. 

Thread  of  fine  quality  was  imported  into  England  from  Hol- 
land and  Flanders  for  many  centuries.  The  tbroa<l  for  making 
the  Honiton  (Devonshire,  England)  lace  was  imported  from 
Antwerp. 

Lonfi-fibered  cotton,  as'*  Sea  Island,"  or  Egyptian,  is  best 
adapted  for  making  thread.     Sewing-thread  undergoes  the  fol- 
lowing operations  in  the  process 
of  manufacture :  — 

1 .  It  is  passed  through  a 
picker,  which  separates  and  ar- 
ranges the  fibers.  2.  The  card- 
ing-machine  straightens  the 
fibers  and  coils  the  roving  or 
sliver  into  a  can.  3  Tbe  comb- 
ing-machine  separates  the  short 
fibers,  tbe  long  ones  only  be- 
ing used  in  forming  the  thread 
4.  The  fiber  is  united,  drawn 
out,  reduced,  and  partially  twist- 
ed, previous  to  spinning.  5.  The 
rovings  are  spun  into  a  very 
fine  thread  upon  the  mule,  and 
wound  upon  bobbins.  6.  When 
the  bobbins  are  full,  they  are  transferred  to  the  winding-ma- 
chine, where  the  threads  are  wound  off,  two  together,  on  to 
other  bobbins.  7.  These  bobbins  are  taUen  to  the  twisting-ma- 
chine, where  the  two  threads  are  twisted  tightly  together  and 
wound  \ipon  boVjbius  again.  8.  Three  of  these  doubled  threads 
are  wound  off  as  before.  9.  They  arc  twisted  together,  forming 
a  compound  thread  consisting  of  six  strands  or  yaras. 

Tbe  thread  thus  made  is  reeled  off,  tied  up  into  hanks  or 
bunches,  and  taken  to  the  bleachery,  where  it  passes  through 
the  processes  of  boiling,  bleaching,  washing,  soaping,  bluing, 
and  drying;  or  to  the  dye-house,  where  it  is  thoroughly  boiled 
and  prepared,  and  colored  by  various  dyes.  After  bloaehiug  or 
dyeing,  the  hanks  are  again  returned  to  tfie  mill  and  wound 
upon  large  bobbins,  from  whence  the  thread  is  wound  on  tbe 
small  spools  for  market. 

The  spooling-machines  autonmtioally  wind  the  thread  on  the 
spool,  cut  the  nick,  insert  and  f  is  ten  the  end  of  the  thread,  cut 
it  off,  draw  the  spool  off  the  spindle,  drop  it  into  a  hopper,  re- 
place it  by  another  spool,  and  continue  the  wintling.  Each  ma- 
chine winds  eight  spools  at  a  time,  at  the  rate  of  3U0  dozen  per 
day. 

The  thread  and  gauze  manufacture  was  begun  at  Paisley,  in 
Scotland,  175U. 

2.  The  spiral  projecting  rib  on  the  shal'L  of  a  screw. 


0'' 


!  E.rj'o:^iUon). 


Fig.  6397 


1  ng-nia- 
ehine,  to 
cut  ort"  a 
sr  wing- 
thrend  ;  a 
substitute 
for  break- 
ing it,  or  for  a  pair  of  scissors.  See  list,  page  2112, 
Sr.wiNu-MACHiNE,  Class  F,  section  26. 

Thread'er.  A  device  for 
guiding  the  thread  into  the 
eye  of  a  needle.  See  Needle- 
TiiUE.VDEK,  Figs.  3312,  3314, 
page  1520  ;  also  list  under  Sew- 
ing-machine, Class  F,  .section  8,  - 
page  2111. 

Thread-fin'ish-er.  A  ma- 
chine in  which  thiead  is  treated 
to  give  it  a  smooth  and  polished 
surface.  It  usually  consists  of 
a  sizing  :ind  drying  operation, 
which  smooths  down  the  tluH' 
of  the  Hber  and  imparts  a  hard, 
In  the  example  ( Fig.  639S)  the  thread 
is  shown  as  going  from  left  to  right ; 
from  the  bobbins  h  h  to  the  size-bath  e, 
the  wipers  ^,  steam-chesLs  k  i,  to  the 
guides  A-',  which  deliver  it  to  spools  in 


Thread  •  Cutter. 


fdossv  surface. 


T/ireaiJ- Finishing  Machine. 


\  the  winding-frame  on  the  right. 

In  Fig.  63E)9,  the  thread  proceeds  from  the  spools  on  stand  W 
by  a  guide  J,  tlience  is  coiled  around  the  rollers  it  it,  which  are 
in  a  frame  having  a  horizontal  reciprocating  motion  to  rub  tbe 
threads,  in  order  to  harden  and  round  and  at  the  same  time  rub 
the  fluff  from  the  thread.  It  then  passes  by  a  reciprocating 
guide-bar  /»  to  tbe  receiving-spool  N.  See  also  Thread-frasie  ; 
Thread-polisher. 

Thread-frame.  The  doubling  and  twisting  mill 
by  which  two  or  more  yarns  are  combined  to  form  a 
thread.  The  yarns  as  they  are  unwountl  from  the 
bobbins  or  cops  are  j>assed  beneath  the  surface  of  a 
solution  of  gum  or  starch  in  a  trough  a  (Fig.  G400) ; 
the  wetting  enables  them  to  be  condensed  into  a 
more  solid  thread  ;  they  tlien  pa.ss  between  rollers  t, 
by  which  they  are  laid  ]iarallel,  or  nearly  so,  and  are 
thence  conducted  to  the  Hyer  c,  by  which  they  are 
twisted  together,  and  to  the  bobbin,  on  which  they 
are  wound. 

Fii^  0401  shows  a  machine  similar  to  the  throstle,  by  whieh 
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doubling  and  tvisting  cotton  or  linen  yarn  to  Torm  thread  is 
{>erforiued. 

Tbe  view  is  a  transverse  section  of  the  machine,     a  is  the 
cast-iroD  frame;  6,  the  creel  on  which  the  bobbins  c  fare  loosely  , 


Thread- Finis/ting  Machine. 

supported  along  the  whole  line  of  the  machine,  their  lower  ends 

turning  in  oiled  steps,  and  their  upper  ends  in  wire  eyes,    d  d 

are  glass  rods  over  which  the 

Fiz  GWO  yarn  winds  as  it  ys  unrolled; 

*'  e  e,  oblong  narrow  troughs, 

lined  with  lead  and  filled  with 
water,    through    which    the 
thread  passes  to  moisten  it, 
being  drawn  through  eyes  at  I 
the  bottoms  of  the  forks  //,  I 
which  may  be  lifted  out  of  | 
the  trough,     ^g  are  smooth  ] 
rollers  of  iron,  and  A  A  rollers  : 
of  boxwood,   between   which  1 
the   thread  is  pressed.     The  I 
thread  passes  from  the  bob-  | 
bins  c  c  over  the   rods  '/  ^/,  \ 


Thread-gage.    A  *;.igp  for  determining  the  iiuin- 
btT  oK  tlnva»l>  lo  till-  incli 
oil    screws    ami    taps.       It  *"»E  6402. 

consists  of  a  nnm- 

ber    of    toothed 

jtlates   turning    on 

a   common    pivot, 

.so  that  the  serr.ited 

edge  of  each   may 

be    applifd  to  the  -'iuravi -ija^-:. 

screw  nntil  one  is 

found  which  corresponds  therewitli.  Tlie 
figures  stamped  on  the  plate  indicate  tlic  number  of 
threa<ls  to  tlte  inch. 

Thread-guide,  {Setvhig-machine.)  A  loop,  eye, 
or  what  Jiot.  to  form  a  guide  for  the  thread  wlien  it 
changes  its  direction  at  points  between  the  spool  and 
tlie  needle  eye. 

Thread-iace.  Lace  of  linen  thread  ;  such  as 
Houiton.  aii'l  many  other  kinds. 

Thread-oil'er.  To  lubricate  the  thn-ad  and  fa- 
cilitate its  passage  through  the  goods  or  iealher.     It 

Fig.  G403. 


Thrmd-  oner. 


Thr fad-Frame. 


gs,  and  upward  Ijetween  them  and 
wardly  through  eyes  i  i  to  the  bobbin; 

twisted  and  on  which  it  i^  wouud.  The  rollers  g  are  turned  by 
gearing,  and  turn  the  rollers  h  by  friction.  The  spindles  an? 
ilriven  from  the  drum  k  by  a  baud  passing  over  the  pulley  I, 
weighted  to  keep  the  pulleys  tense.  The  bobbins  are  traversed 
Tertically  to  wind  the  thread  evenly  upon  them  by  a  gear  on  the 
end  of  one  of  the  lower  roller-shafts,  which  turns  a  carrier-wheel 
engaging  a  wheel  on  the  shaft  carrying  the  heart-cam  in  ;  this 
opemtes  the  levers  n  n,  raising  and  lowering  the  bobbins.  See 
also  Turead-polisbe:^ 


thence  downward  beneath  the    is  placed  upon  the  spool-wire  of  the  machine,  and 
m/ro^ilkTMhet'e  dmvn"  '  ^^^^^^  ^^V  tightening  the  set-^screw  c  in  the  oiler. 


Fig.  6401 


ni  m,  by  which  it  is  j  which  has  a  wire  attachM  to  .siipport  the  screw,  as 
shown  in  the  cut.  The  button  a  has  a  notcli  at  it.s 
lower  end,  by  w  Inch  the  thread  is  conducted  through 
the  cup. 

Thread-pol'ish-ing  Ma-chlne'.  A  machine 
for  imparting  tlm  tirial  gloi^s  to  thread  prepamtory 
to  spooling.  This  is  usually  cHected  by  passing  it 
between  rubbers  or  rollers. 

In  Fig.  64f>4,  the  threiid  is  conducted  from  the  bobbins  /"over 
pins  e,  and  thence  through  size-bowls  a  aud  eye.«  to  the  rubber 
carriages  n'  a'  n'  a' ;  thc>e  have  each  a  series  of  projectinsr  pins, 
between  which  the  thread  passes,  and  are  connected  with  blocks 
m'  =  caused  to  reciprocate  in  vertical  guides  ir  by  cranks  on  the 
shaft  b  of  the  roller  which  rotates  the  bobbins.  The  upper 
and  lower  carriages  simultaneously  move  in  opposite  directions 
toward  and  from  the  center  C,  and  each  pair  may  be  discon- 
nected without  interfoi-puce  with  others  in  case  of  breakage  of 
the  thread,  which  is  wound  upon  the  reels  / 1. 

the  machine  (Fig.  G405),  the  thread,  after  passing  be- 
tween a  pair  of  sizing- rollers  G  H,  is  conducted  through  a 
guide  ft  io  A  pair  of  rotary  disks  connected  by  a  series  of 
parallel  bars  i^,  which  exert  a  rubbingaction  :  thence  through 
a  second  guide  e  to  another  pair  of  rotary  disks  conncrred  by 
similar  rubbing-bars,  and  finally,  after  p:issing  through  a 
pair  of  pressing-rollers  /  /,  is  wound  upon  reels,  ./is  a  brush 
for  i-emnving  size  from  the  bars  F.  Rollers  or  rotary  brushes 
may  be  substituted  for  these  bars.     See  also  Thre.4D-frame. 


Thread- wax'er.  A  bowl  of  heated  shoe- 
maker's wax,  tliiuugh  which  the  thread  is  cou- 
<lncted  in  sewing-machines  for  boots,  shoes,  aud 
leather. 

Tn  the  example  (Fig.  6406).  the  thread  enters  the  side  of 
the  semicircular  trough  through  the  tension-aperture  under 
the  depre.^or.  thence  passes  over  the  shaft  and  between  the 
two  elastic  expressor-disks.  The  trough  is  heated  by  a  lamp 
beneath. 

S+*  list  under  SEmNG-M.4cai>E,  Class  C,  section  2,  pages 
2108,  2109. 


Tfiread-Framt. 


Thread-wind'er. 

thread,  etc. 


A   machine   for  spooling 


In  that  shown  (Fis  6407),  a  friction-wheel  C  imports  ino- 
tioD  to  a  small  wheel  ou  the  axis  carryiD<;  the  spool.     The 
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thread-guide  F  L  has  an  adjustable  pivot,  hy  which  it  is  adnpted  i  thl'fad  is  "■uii.lecl  up- 


to  difTeruut  sizes  or  spools  and  thread,  and  is  traversed,  \u  lay 
the  thread  evenly  ou  the  spool,  by  a  cam-wheel  K  rotated  by  , 
a  screw-thread  on  the  shaft  B.  j 

Fig.  6408  is  a  machine  for  laying  the  exterior  layers  of  but-  I 
ton-hole  twist, etc.,  on  the  spool,  so  as  to  form  various  patterns.  | 
The  spool  is  placed  on  a  spindle  upon  the  pulley  M,  and  part  of 

Fig.  6404. 


Fig.  6406. 


ui)  a  liolJiiti. 
Three -box 

Loom.  ( WcucuKj.) 
(_)nf  liavin^  thiee 
sluittk'-lioxt's,  from 
whicli  shuttles  car- 
rying yarns  of  as 
many  colors  aredriv- 
en  hy  the  picker,  ac- 
cording to  the  re- 
quirements of  the 
jiattern.  See  Loom  -, 
Pattkrn-ciiain  ; 
8miTTLii:-itox;  etc. 

Three-coat    Thread-  Waxer  for  Sewing- Machines. 

Work.       {Plaster- 

in<j.)  The  lirst  is  cixWeA  2)rickinfj-up  o\\  lath  ;  rough- 
iiiij-iii  on  brick.  The  second  coat  is  ci\\\^iX  Jioatiiig ; 
the  third,  set  or  finishing -coat 

Fig.  6407. 


Thread-'Pohshins  Machine. 


the  thread  unwound  and  pas.^ed  through  the  eye  of  the  flyer  F 
and  the  axis  of  the  Hyer  and  it.s  pulley.  It  is  then  rewound 
upon  the  spool,  the  pattern  formed  upon  the  surface  depending 
upon  the  angular  aiijustment  of  the  arm  carrying  the  pulley  M 
and  the  velocity  given  to  the  pulley  and  flyer. 

Fig.  6409  is  a  machine  for  winding  thread  for  making  fancy 
cassinieres.  As  the  central  thread  or  cord  is  spun  or  twisted 
and  wound,  the  lapping  thread  of  any  other  color  is  guided  to 
it  by  slots  in  a  tube  through  which  the  cord  is  conducted;  a 
sectional  pinion  on  the  driving-shaft  causes  the  delivery  of  the 
cord  to  be  intermitted  as  desired,  or  the  cord  may  be  drawn 


Fig.  6405. 


Machine  for  Polishing  and  Dressing  Thread. 


back  a  short  distance  from  time  to  time,  or  the  thread-guide 
may  be  reciprocated. 

Thread-wiud'ing  Guide.  A  handle  containinjij 
a  iiolder  for  a  .spool,  and  having  suitable  ten.sion-de- 
vices,   and  at  one  end  an  eye  through  which   tlie 


Thread' Will  ding  Machine. 

Three-cyl'in-der  En'gine.  An  arrangement  of 
three  cylinders  working  on  a  common  crank-shaft, 
to  overcome  the  dead-center  without  a  fly-wheel. 
The  eccentrics  and  valves 
are  so  set  that  steam  is 
admitted  to  the  cylinders 
in  succession,  and  not 
simultaneously,  by  which 
means  the  pistons  are  al- 
ways in  different  thirds  of 
their  stroke,  and  two  cyl- 
inders are«  always  acting 
etl'ectively.  ^ 

In  the  drawing  (Fig  6412),  the  piston  in 
the  upper  cylinder  is  at  the  outboard  end, 
the  one  at  the  left  at  one  third  of  the  in- 
board stroke,  and  the  one  on  the  right  at 
two  thirds  of  the  outboard  end  and  exhaust- 
Brotherhood's  engine  (Fig.  6413)  has  three 
connected  cylinders  a  6  /■  at  angles  of  120^  to 
each  other.  Each  has  a  deep  but  light  pis- 
ton connected  to  acrank  d^  common  to  all. 
One  of  the  eonnecting-rods  ha,s  a  single  eye 
at  the  crank  end,  while  the  other  two  are 
forked  at  that  end,  one  straddling  the  other, 
so  that  their  centers  are  in  the  same  line.  Steam  is  admitted 
into  the  central  space  g  through  the  induction-opening  e,  and 
exhausted  through  the  opening /"in  line  with  the  crank-shaft. 
The  supply  and  exhaust  ai-e  effected  by  a  revolving  slide-valve 
carried  around  by  the  crank-shaft.  The  steam-pressure  in  the 
ceriral  chamber  always  exceeds  that  on  tbe  outer  end  of  each 
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THREE-HIGH  ROLL. 


piston,  but  varies  in  amount,  so  that  the  strain  on  the  con- 
nect in.n-rods   and  joints 


Fig.  6408. 


is  always  in  one  Uirep 
tion,  permitting  the  en- 
gine to  be  run  at  very 
high  rates  ofspeed.  The 
direction  of  motion  in 
tlicexauiple  is  shown  by 
the  ari'ow. 

Many  marine  and  river 
engines  liave  three  cylin- 
ders, and  some  have  two 
acting  at  angles  of  120"^, 
and  an  air-pump  occu- 
pying the  position  of  a 


only  one  way  round,  the  port   in   the  side  of  each  cylinder 
passes  direct  to  the  top 
Fig.  6411.  of  one  of  the  other  cylin- 

ders ;  but  where  it  is  de- 
sired to  I'everse  the   en- 
gine, as  in  the  one  illus- 
trated, the  ports  to  the 
top  and  those  to  the  sides 
of  each  cylinder  meet  in 
a  three-way  cock,  which, 
connecting  the  port 
on  the  side  of  any 
one    cylinder    with 
that  to   the   top  of 
either   one    or    the 


JSMchi 


ne  for  Winding  Button-Hole  Tivist, 

third  steam- cylinder.    A  favorite  arrangement  with  Maudslay  ' 
and  Penn. 

Fig.  6409.         The    Baxter   canal  | 

steam-engine  has  a  | 
pair  of  high-pre.>sure  I 
cylinders  and  a  lower-  I 
pressure  cylinder  be-  ' 
tween  the  other  two.     I 

In  \Vil]ans*s  three- 
cvHuder  engine  (Fig.  I 
6414),  each  <'y[iiidi'r  is  j 
single-acting,  receiving  : 
its  stciini  uitiin  the  up-  | 
per  side  only  of  tlie  j 
piston.  Tlie  connect-  [ 
ing-rod?  atlached  di-  i 
rectly  to  the  pistons  i 
actuate  a  three-throw 
crank-shaft. 

Each   piston   serves 
as  a  steam-valve  con- 
trolling the  supply  of 
steam    to   one   or   the 
other  of  the   two   re- 
ma  i  n  i  n  g    cylinders 
There      is     a    steiim- 
chamber  in  each    pis- 
ton and  a  port  in  its 
side.      Steam    is  sup- 
plied by  menus  of  a 
hollow     rod      passing 
through  the  top  of  the 
cyhnckT  intnastenm- 
chest.  \\''hen  the  piston 
attains  three  fourths  of 
its   downward  stroke, 
its  steam-port  overlaps 
a  port  in   the  side  of 
its  cylinder,  and  steam 
then  passes  to  the  top 
of  another  of  the  cyl- 
inders.    When    the 
piston  has  reached 
about    one   half  its 
Machiiie  for  Producing  Variegated  Thread,  return  stroke,    un- 
covering the  port  in 
the  sideof  its  cylinder,  it  allows  the  steam  to  escape  from  the  cyl- 
inder into  which  it 
Fig.  6410.  was    previously    ad 

mitted,  into  a  casing 
round  the  crank- 
shaft, from  which 
the  exhaust-steam  is 
taken  either  to  a  con- 
denser or  to  the  air, 
as  the  c;u*e  may  be. 
Tn  an  i-ii>fiue  -.vhich 
Thread- Winding  Gwh-.  is  reiiuiiei    to  run 
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other  of  the  other  cylinders,  reverses  the  engine. 

The  equilibrium  of  the  power  is  maintained  by  its  threefold 
action. 

The  lubrication  is  done  through  a  steam-lubricator  on  the 
steam-chest,  and  the  waste  oil  passing  down  to  the  bottom  of 
the  casing  lubricates  the  lower  ends  of  the  connecting-rods  aa 
they  pass  round. 

Three-cyl'iu-der  Pump.     Haskell's  three-cyl- 
iader  jmni}),  liaving  one  inlet  and  outlet  common  to 
all  tlie   cylinders, 
equalizes    the   ap-       ^'S-  6412. 
plication     of     its 
raising     and    dis- 
cliarging       jiowev 
(causing  a  contin- 
uous   stream)    by 
the    diverse    posi- 


tion of  the  three-throw  crank  to  which  the  pistons 
are  attached. 

Three-deck'er.  {Nautical.)  A  ship  with  three 
gun-decks. 

Three-head'ed  Rail.  One  having  three  treads 
united  by  webs,  set  at  an  angle  of  ISO""  with  each 
other. 

Three-high  Roll.  (Mef.al-iaorl'ing.)  A  rolling- 
apparatus  in  whirli  three  rollers  are  arranged  in  a  ver- 
tical series,  so  that  the  metal  may  be  passed  through 
between  the  middle  and  lower  roll,  and  then  back 
between  the  middle  and  upper  one;  rolling  it  at  each 
passaire  witliout  elianging  the  direction  of  motion  of 
the  !olls.     See  Fig.  4416,  page  1969. 
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Three-part  Flask. 

Fi?  0413. 


Brotherhood's  Three-Cylinder  Engine 


{Founding.)  One  contain- 
ing a  mold 
whii-h  comes 
oil'  thcjjattern 
J  in  llircc  pieces. 

See  c  d  c,  Fig. 
2010,  page 
877. 

Three-pile. 
{Falrrk.)  A 
costly     thick 

pile   velvet. 

Three  -  ply 
Car'pet.     A 

carpet  made  of 
wool,    worsted, 
or   a   combina- 
tion of  the  two, 
and      having 
three    webs 
whose  warps  are 
hitercliangeable, 
so  as  to   allow 
such  ones  to  be 
brought  to  the 
surface  as  may 
suit  tlie   de- 
velopment of 
the    pattern. 
Also    known 
as    tri])lc-ifi' 


Fig.  0415. 


grain  carjid.     See  Two-ply  Carpet. 

Three-square  File.  The  ordinary,  tapering, 
hand-saw  Hie  of  triangular  cross  section,  r,  Fig. 
19fi.i,  page  840. 

Three-stone  Mill.     A  mill  with  one  middle 
runner  having   two   faces,   which   act  against    two 
lateral  stones.     See  Fig.  2.316,  page  1021. 

Three-'way  Cock.  One  having  three  positions, 
directing  the  fluid  in  either  of  three  dill'erent  chan- 
nels. 

In'  the  illustration  (Fig.  6417),  the  plug  has  a  single  trans- 
Terse  channel  ;  when  the  direction  of  this  is  vertical,  the  flow 
is  direct  through  the  delivery-pipe,  but  when  oblique  or  hori- 
zontal, the  flow  is  into  an  auxiliary  tube,  which  curves  upward 
and  then  enters  the  delivery-pipe. 

The  four-way  cock  is  an  invention  of  James  Watt.  See  Fig. 
2091,  page  912. 

Fig.  &414. 


HaskeWs  Three-  Cylinder  Pump. 

Three-vray  Valve.     One  which  governs  three 
openings,  as  a  Thi;ee-way  Cock  (which  see). 

Fig.  6418  is  a  view  of  Locke's  three-way  balanced  valve  foe 
hydraulic  elevators.  1  shows  it  supplying  water  ; 
2,  closed  :  3,  slowly  discharging  ;  corresponding  Fig.  6416. 
to,  1.  lifting  the  cage:  2,  holding  the  cage  sta- 
tionary ;  3,  allowing  the  cage  to  descend  gradu- 
ally. The  indented  position?  at  the  lower  end  of 
the  valve  and  of  the  tubular  downward  prolonga- 
tion into  the  square  chamber  are  for  the  purpose 
of  making  the  openings  and  closings  gradually,  so 
as  to  make  the  first  flow  of  water  gradual,  a  is 
the  pipe  from  the  main  ;  c,  pipe  to  the  hoist ;  /, 
discharge-pipe ;_/",  supply-valve ;  5,  discharge- 
valve. 


Fig.  6417. 


Thresh'er.    See  Thrashing-machine, 
Thresh'old.    (Build- 
ing.)   The  sill  of  a  door- 
way. 

Throat.     An  en- 
trance-way or   pas- 
.sage  ;  the  more  con- 
tracted part  of  a 
passage-way,   as : 
1.    (Architec- 
ture.) a.  The  nar- 
rowest part  of   a 
chimney,between 
the  gathering  and 
the  flue. 

b.  A  small 
groove  on  the 
under  side  of  a 


Three-Cylinder  Engine. 


Three-Way  Coctc. 
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Fig.  6418 


Three-Way  Balanced  Valve  /or  Hydraulic  Hoists. 

coping  or  projecting  molding.     A  gorge.     See  Gut- 
ter. 

2.  (Shipwrighting.)  The  interior  aiit;le  at  the 
bend  of  the  amis  of  a  knee  or  compass  timlier. 

3.  {2\''iu/)cal.)  a.  Tlie  crotcli  of  a  gaff  wliere  it 
rests  against  the  mast. 

b.  The  upper  front  corner  of  a  fore-and-aft  saiL 
The  nock. 

c.  Tlie  interior  angle  at  the  junction  of  the  arm 
and  .shank  of  an  anchor. 

4.  (Agricultural.)  The  entrance- way  where  grain 
in  the  stiaw  passes  from  the  feed-board  to  the  cylin- 
der of  a  thrashing-machine. 

5.  {Whcehcrighting.)  That  portion  of  a  spoke 
just  Ijeyond  the  swell  at  the  junction  of  the  hub, 
where  the  spoke  is  thinner  toward  its  outer  side. 

6.  (Puddling.)  The  narrowed  entrance  to  the 
neck  of  the  furnace,  where  the  area  of  Hue  jiassage  is 
regulated. 

7.  The  opening  in  a  plane  stock  through  which 
the  .shavings  pa.ss  upward. 

8.  (Fortification.)  The  narrowed  space  between 
the  flanks  of  a  bastion  at  their  junction  witli  the 
curtain,  or  between  the  rear  ends  of  tlie  faces  of  a 
rednn.     A  gorge.     See  Redax  ;  B.\.stio.\. 

Throat-brails.  (^Nautical.)  Brails  which  lead 
through  blocks  beneath  the  jaws  of  a  gaff. 

^Throat-dov^rn'hauls.  (XaiUical.)  Ropes  for 
rousing  down  the  throat  of  a  gaff. 

Throat-hal'yards.  (Xnuticnl.)  A  tackle  for 
lifting  tlie  gaff  at  the  throat.  The  peak  halyards 
lifts  the  other  end. 

Throat-latch.  (Saddlery.)  The  strap  which 
passes  under  a  horse's  throat  and  assists  in  holding 
the  bridle  in  place.      Throat-band. 

Throat-strap.  (Saddlcnj.)  The  upper  strap  of 
a  halter  that  encircles  the  horse's  tliroat  ;  also  called 
jaw  strap. 

Throe.  A  tool  for  splitting  balks  of  timber  into 
shingles  or  clapboards.     A/rotv. 

Thros'tle.  1.  (Cotton.)  The  drawing-frami  of 
the  cotton  manufacture.  The  great  invention  which 
succeeded   the  spinning-Jenni/  of  Hargreaves.     The 


drawing-frame  is  for  attenuating  slivers  of  fiber  by 
passing  tliem  through  consecutive  pairs  of  rollers, 
each  pair  in  the  succession  revolving  at  a  higher 
speed  than  its  predecessor.  Leon  Paul,  by  patent  of 
1738,  claimed  a  mode  of  s)iinning  by  rollers,  but  the 
device  did  not  come  into  use.  (See  Spixxixg.) 
Richard  Arkwright  perfected  the  invention  and 
patented  it  in  17611. 

Arkwriglit's  original  spinning-frame  was  fed  with 
rovings  which  passed  between  three  pairs  of  rollers 
of  successively  increasing  speed.  The  yarns  were 
wound  upon  bobbins  by  means  of  flyers.  It  was  the 
culmination  of  several  attempts,  and  possesses  the 
main  features  of  the  t/irostlc  and  the  bobbin  and  /?;/- 
frame  in  function,  as  well  as  in  tlie  relative  positions 
of  parts.     See  Spixxixg,  Fig.  5404,  page  2271. 

The  bofjbin  and  fly-frame  is  similar  in  principle  to  the  throstle, 
and  is  adapted  forgiving  a  partial  t«ist  to  the  sliver  as  delivered 
from  tlie  carding-machiiie  or  the  douMiuit-frame.  The  slivers 
in  cans  are  fed  to  the  course  bobbin  and  ti,v -frame,  where  they 
are  reduced  and  partially  twisted  so  as  to  give  tbeoi  greater 
coherence,  being  elong:ited  say  4i  times.  The  rovings  thus 
produced  are  wound  on  bobbins  which  are  placed  on  the  creel 
of  the  A"^  bobbin  iindjfy-/ramey  by  which  they  are  still  farther 
reduced  and  twisted. 

These  rovings  on  their  bobbins  are  then  transferred  to  the 
throstle,  a  transverse  vertical  section  of  which  is  shown  in  Fig. 
6419. 

a  a  are  two  of  the  bobbins.  The  thread,  a.s  it  is  drawn  off 
from  these,  passes  through  tile  dniwiog-rollers  6  c  d,  and  then 
to  the  spindles.  Here  it  is  twisted  and  wound  upon  the  bob- 
bins. The  bobbins  li  have  no  rotatory  motion  imparted  to  them. 

Fig.  6419. 


Tlirostle. 

but  simply  rest  upon  the  trays  /,  and  are  dragged  round  by  the 
thread  as  it  twists  itself  round  them,  as  the  fork  or  tly  i-  re- 
volves much  more  rapidly  than  the  thread  is  given  out  from  the 
drawiug-rollers.  The  up-and-down  motion  of  the  bobbins  is 
elTected  in  the  following  manner  :  — 

Tlie  lever  o  turns  at  its  center  on  a  spindle  fixed  to  the  frame- 
work. At  its  ends  it  is  connected  by  the  rods  »  n  to  the  trays 
1 1,  upon  which  the  bobbins  r^st,  and  receives  au  oscillating 
motion  from  the  heart-shajied  cam  w  through  the  lever  .■( ;  and 
rod  V-  The  cam  depresses  the  one  .side  of  the  lever,  which  is 
pulled  down  on  the  other  side  by  the  weight  r  as  the  cam  re- 
cedes. By  this  means  the  travs,  and  therefore  also  the  bobbins, 
are  moved  up  and  down.  The  spindles  receive  their  motion 
from  the  drum  y  and  the  belts  x  x  passing  round  the  small 
pulleys  ic  tc.  The  speed  of  the  rollers  and  spindles  is  propor- 
tioned to  the  required  fineness  of  the  yarn-  For  example,  the 
drum  1/  making  t300  revolutions  per  minute,  the  spindles,  whcse 
pulleys  are  >  r.  nf  the  diameter  of  the  drum,  make  3,600  revolu- 
tions. There  are  usually  from  ~h  to  1.50  spindles  on  each  side 
of  the  throstle,  and  they  are  set  about  3  inches  apart,  all  being 
driven  from  the  drum  y,  which  extends  the  whole  length  of  the 
machine.  ' 

The  specific  dilTerence  between  the  action  of  the  tlirosth  and 
the  t/ttde  is  that  the  former  has  a  continuous  action,  drajving, 
ttcisling,  and  iviiidiii^  .  while  the  tfiiile  has  an  alternate  action, 
drawing  and  twtstins,  and  then  ipindirtg. 

It  is  thus  stated  by  Tomlinson  :  — 

"  The  iniite  having  made  a  definite  length  of  yam,  the  opera- 
tion of  spinning  is  suspended  while  the  yarn  is  being  wound  up 
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on  bobbin?  or  spinJIes.  In  the  throptle  the  yam  is  both  spun 
and  wound  :it  tiie  s;inie  time.  Tlie  throstie-yarn  is  sinnnth  and 
wiry,  while  tlie  niule-yaru  is  ^ofc  aud  downy.  ThrusUe-ijtirn  is 
employed  for  warps  of  heavy  poods,  and  ibr  mailing  sewinfi- 
thread :  m«/f-yarn  is  used  for  tiie  weft  of  heavy  goods,  and  for 
the  warp  and  weft  of  soft  and  tine  goods.'*  See  ItoBUiN  and 
FLY-FR.4.ME  J     Dr.\wi.\g-fr.\me  ;     ROVI.NG  ;     MuLE  ;     D0UBLI^G  j 

.Je.\nv. 

The  throstle  derived  its  name  from  the  singing  or  humming 
which  it  occasioned.  It  was  also  called  the  water-frmue  from 
the  fact  that  the  machinery  in  Arkwright's  mill,  where  it  was 
first  used,  was  driven  by  a  water-wheel. 

"2.   .-V  s|iimUu  lor  wool. 

Throt'tle.  (Steam.)  A  uaiiie  for  the  TiinoiTLE- 
V.\LVK  (wliich  sei'). 

Throt'tle-le'ver.  TIio  haiuUe  of  the  throttle- 
■\'alvt'. 

Throt'tle -valve.  (Sleam-cnginc.)  A  valve 
whirh  regiilate.s  the  supply  of  steam  to  the  cyliniler. 
Ill  the  Watt  engine  it  i.s  a  disk  turning  on  an  a.xi.s 
and  occupying  in  its  transverse  position  the  bore  of 
the  main  steam-pipe. 

It  is  frei|ueutly  an  ordinary  conical  valve  with  a 
stem  operated  by  a  screw. 

In  land  engines  it  is  generally  connected  with  the 
governor. 

Through-bolt.  {Machinery.)  A  bolt  passing 
entirely  through  and  fastened  on  opposite  sides  of 
the  object  or  objects  .secured  by  it,  as  in  1,  3,  4,  5, 
Fig.  768. 

Through-bridge.  One  in  which  the  track  rests 
on  tlie  lowi-r  striii;;er  (Fig.  2702,  page  1201)  in  con- 
tradistinction to  a  (/i'fA--bridge  («,  Fig.  377.5,  page 
172),  ill  which  the  track  occupies  the  upper  .stringer, 
the  top  of  the  truss. 

Through-stoue.  A  bond-stone,  extending  across 
the  tliiikness  of  the  wall.      A  perbaid. 

Throw.  (Machinery.)  The  radial  reacli  of  a 
crank,  eccentric,  or  cam. 

Throvir-crook.  1.  (Hu.'ib(tnilrif.)  A  tool  like  a 
brace  for  twisting  liay  or  straw  bands.    See  Fig.  2448. 

2.  (Pottery.)  A  potter's  wheel.  A  throivcr.  See 
THi;o\vi.\T.-T.\r.i.E. 

Throw'ing.  1.  A  third  process  in  the  spinning 
andcombiningof  silk  thread.    SeeTiiiiowx  Si.N'(;LES. 

2.  (Pottery.)  The  operation  of  forming  a  mass  of 
clay  into  a  vessel  on  tile  potter's  wheel. 

Throwr'ing-en'gine.  (Pottery.)  A  potter's 
wheel.  A  revolving  disk  on  which  clay  is  formed 
by  the  hands  of  tlie  potter,  into  the  shape  of  a  vessel. 

Throvff'ing-mill.     See  Tlli-.owi,\o-T.\Br.E. 

Throw'iug-ta'ble.  A  revolving,  horizontal 
table  on  which  earllien  vessels  are  shaped  by  the 
potter. 

Clay  ware  is  Ihroinn,  prased,  or  cast.  In  some 
cases,  after  being  partially  dried,  it  is  turned  to  give 
it  smoothness. 

The  throwing-table  consists  of  a  horizontally  rotating  disk, 
turned  by  the  foot,  an  assistant,  or  by  m.achinery. 

A  lump  of  clay  prepared 


Fig.  6420. 


by  an  assistant,  called 
baiter^  is  handed  to  the 
thrower^  who  da-shes  it  upon 
the  center  of  the  wheel,  and 
then,  with  wet  hands,  com- 
mences to  work  the  mass 
Pressing  it  upward,  he  raises 
it  into  a  cone, 
^.^1^   and  then  flattens 


1 


Tft'oiring-  Tii'" 


it  so  as  to  express  bubbles.  Then,  with  skillful  motions  of  the 
hand  inside  and  out,  aidetl  by  a  piece  of  hi>rn,  bune,  or  porce- 
lain, and  called  a  rib,  he  gives  it  the  shape  shown  in  the  figure. 
The  outer  surface  is  worked  by  a  lentpUt,  and  gages  projecting 
horizontally  from  a  post  upon  the  table  a.ssist  the  eye  of  the 
workman  in  giving  the  requiiX'd  bight  to  the  shoulder  and 
the  lip. 

Throw'ing-wheel.  A  potter's  wheel.  See 
TiiK'iwiN(;-i  .vr.i.i;. 

Throw-lathe.  A  small  lathe  whicli  is  driven  by 
one  hand,  while  the  tool  is  managed  by  the  other. 

Thrown.  (.Uininri.)  When  a  lode  is  intersected 
by  a  slide,  if  the  niuliscovered  portion  of  the  lode 
has  apparently  been  lengthened,  it  is  said  to  be  throini 
lip  :  it  the  ri-veise,  it  is  thrown  doini. 

ThroTVU  Silk.  A  silk  thread  made  of  two  or 
more  siniiles,  twi.sted  together  in  a  direction  con- 
trarv  to  the  twist  of  the  singles  of  wliicli  it  is  com- 

pos,:d. 

Thrown  Siu'gles.  Silk  thread,  the  result  of 
three  .■-eparate  s|iiiiiiing  operations. 

Silk  filaments  are  twisted  to  form  .^)h^/«.  Several  of  these 
are  combiiu-d  and  twisted  together  (iloubtingV  forming  itiim'} 
singlf.^  A  number  of  the  latter  are  associated  and  twisted  to- 
gether (llooifiits),  forming  throivii  .^iii;;!f!i. 

This,  if  single-twisted,  is  tram  ,■  if  double-twisted,  is  or^nn- 
zine. 

If  the  gum  be  left  in  it,  it  is  /larti  silk ;  if  the  gum  be  re- 
moved, 50/?  .^itk. 

The  openttion  is  as  follows :  the  filaments  of  silk  from  the 
bobbin  are  twisted  in  one  direction,  and  the  simple  thus  ob- 
tained is  wound  on  a  second  bobbin.  A  number  of  bobbins 
containing  singles  are  placed  in  a  finme,  and  their  ends,  being 
united,  the  combined  bunch  of  singles  is  wound  on  a  bobbin, 
antl  from  thence  on  to  a  reel.  From  this  the  bunch  of  singles 
is  conducted  to  a  rotating  flyer,  which  twists  it  and  delivers  it 
as  t/irmrn  silk  on  to  a  bobbin.     See  Doubung. 

Thrum.  1.  (Xautieal.)  a.  Coarse  untwisted 
rope,  used  for  mops  and  for  mat-making. 

b.  A  wad  of  such  yarns  or  a  .sail  )iassed  overboard 
and  liauli-d  into  the  vicinity  of  a  leak,  so  as  to  be 
drawn  tin-rein  to. 

e.  To  insert  tufts  of  hemp  or  coir  in  the  meshes 
in  making  a  rope-mat. 

2.  (ire(tving.)  The  ends  of  the  warp  or  weft 
threails. 

Thrust.  1.  (Mining  Enyinccring.)  The  break- 
ing downward  of  the  roof  of  a  gallery,  owing  to  the 
weight  of  the  superincumbent  strata.  0]iposed  to 
creep,  which  is  an  upheaval  of  the  gallery  floor. 

2.  (Hustiandry.)  The  white  whey  which  last 
leaves  the  curd  in  pressing. 

Thrust'ing-Bcrew.  The  screw  of  a  screw-press  ; 
of  a  cheese-]»ii*ss,  for  instance. 

Thumb-cleat.  (Nautical.)  A  small 
cleat  I'oiiniiig  a  leader  to  carry  the  bight 
of  a  rope. 

Thumb-nut.  One  having  wings  by 
whiili  it  is  turned  by  the  thumb  and 
finger  to  tighten  upon  its  bolt. 

Thumb-screw^.  1.  A  screw  with  a  flat-sided 
head,  adapted  to  be  turned  by  the  finger  and  thumb. 

2.  An  old  instrument  of  torture  to  break  the 
thumb-joint.     A  thumb-kin. 

Thumb-stall.  1.  (Ordnance.)  A  stall  of  buck- 
skin stufied  with  hair,  which  a  cannoneer  wears  on 
his  thumb  to  cover  the  vent  while  the  jiiece  is  being 
sponged  and  loaded. 

2.   A  .sailor's  thimble  nsed  in  .sail-making. 

Thun'der-rod.  An  old-time  name  for  the  light- 
ning-rod, designed  to  make  their  houses 

"  Secure  of  thunder's  crack."  —  Trrrs  A.xdromcds. 

Thurl.  (Mining.)  a.  A  short  communication 
between  adits. 

b.  A  long  adit  in  a  coal-pit.   • 

c.  To  make  a  breach  into  former  workings  or  gate- 
road.s. 
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Thurst.  (Miitiiiy.)  The  ruins  of  the  incumbent 
strata  alter  the  pillnrs  and  slalli  are  wrought  out. 

Thwack'ing-frame.  (TiU-nuikinti.)  A  table 
with  a  curviil  to]!.  u]iou  which  a  half-ilried  pantile 
is  bent  to  lonn.  The  tool  by  wliich  the  upper  side 
is  beaten  has  the  shape  of  the  segment  of  a  cylinder, 
and  is  called  the  Ihwucker. 

Thwart.  (ymUiail.)  One  of  the  transverse 
planks  which  keep  the  sides  of  a  boat  asunder,  like 
the  beams  of  a  ship,  and  serve  as  seats  for  the  row- 
ers. They  are  spaced  about  2  feet'  10  inches  apart, 
from  center  to  center,  in  single-banked  boats,  and  3 
feet  in  double-banked  boats. 

Tib'i-a.  (Music.)  Formerly,  a  (lute  ;  as  made 
of  the  leg  bone  of  an  auiiual. 

Tick.  (Fabric.)  A  woven  fabric  for  holding  the 
filling  of  mattresses  and  beds.      Ticking  ;  ticken. 

Tick'et.  A  piece  of  card,  bone,  ivory,  metal,  or 
what  not,  printed,  in>pres.sed,  or  plain,  the  equiva- 
lent of  a  sum  of  money  paid  for  a  ride,  admission  to 
a  concert  or  other  entertainment,  etc.  One  meaning 
of  the  Latin  tessera;. 

Pericle*  founded  the  practice  of  paving  for  places  at  theaters  ; 
and  at  Pompeii  have  been  found  tione  tickets  of  admission,  one 
side  representing  the  theater,  and  the  reverse  having  words  and 
figures,  some  with  the  place  in  the  theater  to  which  they  gave 
admission  engraved  upon  them.  See  farther  in  Fosbroke's 
"  Bncy.  Antiq,"  I.  336,  3ST. 

Pig.  6422. 
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Tick'et-hold'er.  1.  A  device  to  hold  a  railway 
ticket  in  the  hat  or  to  the  lapjiel  of  the  coat ;  or  a 
tag  to  a  bale  or  package.     See  Tao. 

2.  A  contrivance  to  attach  a  c;iixl  or  check  to  a 
trunk  or  parceL  See  Baggage-chf.ck,  Fig.  524, 
paje  210. 

Tick'et  Print'ing  and  Num'ber-ing  Ma- 
chine'. A  machine  (<<r  printing  and  cnnMciiiively 
numbering  tickets.  The  first  machine  of  tliis  kind 
was  invented  by  Edmmidson,  in  England,  about 
1810,  and  was  designed  to  remedy  tlie  troulib'.some 
practice  then  in  use  on  railways  of  stamping  and 
tearing  each  ticket  from  a  book  previous  to  its  de- 


livery to  the  purchaser.  This  machine  imprinted  the 
date  and  consecutively  numbered  the  tickets,  but 
was  imiierfect  in  its  inking  arrangements,  freijueutly 
rendering  the  tickets  illegible. 

Church  and  Goddard's  machine,  introduced  subsequently, 
printed,  numbered,  cut,  counted,  and  p;icked  the  tickets.  Paste- 
board, cut  into  strips,  is  placed  in  a  feed-trough  and  brought 
under  the  prongs  ot  a  fork  working  with  an  intermittent  move- 
ment, and  p.asses  successively  between  four  p.airs  of  horizontal 
carrying-rollers,  by  which  it  Ls  intemiittingly  moved  forward 
over  a  Ijed  carryiiig  the  type  and  the  numbering-roller^  At 
each  stop,  during  the  forward  progress  of  the  strip,  the  bed  U 
caused  to  rise  by  means  of  a  cam-movement,  and  print  first 
the  denomination  of  the  ticket,  and  secondly  the  number ;  ;if» 
it  falls  after  each  upward  movement  a  self  acting  apparatus  inks 
the  type.  The  completed  ticket  is  then  severvd  Wrween  a  fixe<l 
knife  and  a  reciprocating  knife  attached  to  tlie  bed.  and  is  de- 
livered into  a  box  provided  with  a  piston  by  which  the  ticketi 
are  packed. 

A  counting-apparatus  connected  with  the  working  parts  of 
the  machine  is  caused  to  ring  a  bell  when  a  certain  number  uf 
ticket*  (say  100)  is  completed.  The  numbering  disks  are  oper- 
ated in  a  manner  analogous  to  tho.se  employed  for  p.aging  books. 
In  another  machine  the  types  and  numbering-disks  are  fixed 
in  a  metallic  frame,  which  also  carries  the  numbering-disks.  The 
frame  is  mounted  on  a  rwk-shafl,  and  is  rocked  by  means  of  a 
handle  to  bring  the  types  down  on  the  card  and  produce  an  im- 
pression :  as  it  is  raised  again,  the  unit  disk  is  advanced  one 
figure,  and  the  types  are  inked  by  a  roller  receiving  its  supply 
from  an  inkins-tjible  which  forms  the  top  of  the  frame. 

Baranow.«ki"s  machine  (French)  has  a  horizontal  shaft,  hav- 
ing near  each  end  a  disk,  carrying  a  metallic  frame  of  similar  cur- 
vature to  the  disk,  and  on  wViich  the  type  and  numbering-disks 
are  arranged  radially  to  the  shaft.  The  type-frame  has  a  slot 
or  opening  through  which  the  peripheries  of  three  numbering- 
disks  project.  The  tickets  are  automatically  fed  one  by  one  be- 
tween the  type-frame  and  a  pres^-roller  of  india-rubber  and  de- 
posited in  a  box.  The  arrangenients  are  such  that  different 
colored  inks  may  W  used  upon  the  Siime  ticket  Registering- 
disks  on  the  same  shaft  with  the  numbering-disks  indicate  the 
number  of  tickets  printed. 

In  Hoe's  machine  for  printing  and  numbering  railway  and 

other  tickets,  the  forms  are  placed  on  a  cylinder  which  has  a 

continuous  rotarv  movement     The  tickets  are  worked  from  a 

roll,  and  are  printed  at  the  rate  of  10,000  to  12,000  an  hour, 

numbei>ed,  cut,  and  deposited  in  a  receptacle  in  regular 

order,  at  a  single  operation.   The  number  may  l>e  printed 

in  a  different  color  from  the  body  of  the  ticket,  and 

it  can  be  changed  with  great  facility.    The  machine 

occupies  a  space  of  about  two  feet  square. 

The  Band  and  .\very  machine  is  very  rapid.    It  is 
operated  with  closed  doors,  and  though  shown  to  the 
writer,  it  may  not  be  their  wish  to  have  a  description 
published. 

Tick'et-punch.    A  punch  used 
by  railway  and  street  car  couductoi-s 
for  perforating  tickets. 

In  the  example,  the  fixed  jaw  Fig.  6123. 

has  one  longitudinal  slot,  into 
which  the  ticket  is  inserted,  and 
a  second  slot  at  right  angles  to 
this,  in  which  the  movable  jaw 
carrving  the  punch  works.  The 
two  jaAvs  art;  kept  apart  by  a 
spring  when  not  in  use. 

The  alarm  and  registering 
ticket-punch,  now  used  on 
street-cars  and  elsewhere, 
cuts  off  and  saves  a  piece  of  a 
ticket  or  a  trip  slip,  and  gives 
an  audible  notice  of  the 
punching  The  pieces  and 
the  register  (if  there  be  one) 
■  are  the  records  of  the  num- 
ber of  passengers,  and  the 
bell-alarm  calls  theattcntion  Tieket-Punek. 

I  of  the  payer  to  the  fact  of  the  punching, 
enlisting  his  attention  in  the  service  of  the  company. 
See  also  patents 


No.  65,090 
68,687 
69,019 
79,232 


No.  79,470 
79,498 
84,739 
86,438 


So.  89,S2S 
100,036 
101,598 
111,.345 


No.  Ill  ,391 
115,119 
}35,o49 


Tick'ing.  (Fchric.)  A  closely  woven,  stripcil 
linen  or  cotton  cloth  to  hold  fe^athers,  husks,  or  oilier 
filling  for  beds  or  mattre,s.ses.     It  is  nsually  twilled. 

Tick'len-burgh.  (Fabric.)  A  coarse,  mixed 
linen  rulnii-. 

Tick'ler.  1.  A  book  or  case  containing  memo- 
randa. 
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The  memoraadimi-book  of  the  Middle  Ages  was  tiie  volume 
which  was  most  re:id  by  the  owner.     Petrarch  had  a  MS.  Virgil, 

with     the    com- 


Fig.  &424. 


Alarm  ami  Regislering  Ticket- 
Punch. 


mentary  of  Ser- 
Tius.  It  con- 
tains marginal 
notes  in  liisowu 
hand,  and  an 
account  of  the 
death  of  Laura, 
on  a  distinct  leaf 
of  pai'er  pasted 
on  the  wood  of 
the  binding. 

2.  A  pron^' 
used  by  coopers  to  ex- 
tract bungs  tVoin  cusks. 
Ti'dal  A-larm'.  An 
c'liulible  ahum  o[ierated 
by  the  ebb  and  lk)w  of 
the  tide. 

It  is  placed  on  a  npit  or 
shoal  to  warn  off  vc-^sels  dur- 
ing fog5,  being  on  a  vessel  or 
buoy  moored  to  the  spot,  or 
\  on  a  post  or  pile  driven  into 
'  the  sand  or  shingle.  It  may 
be  a  bell,  whistle,  or  trum- 
pet, rung  or  blown  by  the  im- 
pact of  the  passing  tidal  cur- 
rent.    See  Fog-alai:m. 

Ti'dal  Ba'sin.  A 
dock  hlk'd  at  hi.i^li  tide. 
Ti'dal  Mo'tor.  An  arrangement  by  wliicli  the 
ebb  and  How  ol"  the  tide  is  utilized  as  a  source  of 
power  to  move  machinery,  etc.  The  idea  is  not  new, 
and  various  devices  have  been  invented  for  accom- 
plishin*^  the  object. 

A  common  mode  ia  to  place  gates  at  the  mouths  of  inlets 
which  are  opened  during  the  tlood  and  closed  at  the  commence- 
ment of  ebb  tide ;  the  head  of  water  thus  obtained  is  used  to 
turn  a  mill-wheel.  Sigoor  Thomassi  has  proposed  to  use  the 
rise  of  the  tide  as  a  means  of  compressing  air  in  a  chamber  or 
reservoir,  from  which  the  air  thus  oompi'essod  may  be  conducted 
to  any  number  of  stationary  engines,  the  effective  power  thus 
obLiined  being  proportional  to  the  excess  of  its  tension  over 
that  of  the  atmospheric  pressure  ;  this  may  be  greater  or  less  in 
proportion  to  the  relative  contents  of  the  chamber  into  which 
the  water  is  admitted,  and  that  in  which  the  air  is  condensed. 
By  an  additional  chamber,  in  which  a  partial  vacuum  is  pro- 
duced by  the  reflux  of  the  tide,  a  con- 
tinuous motor  is  produced,  the  effec- 
tive force  in  this  case  being  equal  to 
the  excess  of  atmospheric  pressure 
over  that  of  the  rarefied  air  in  the 
chamber.     See  also  Sluicb. 

Scharit's  tidal  motor  consists  of 
a  float,  with  a  screw  and  valves  for 
filling  the  float  with  water.  The 
float  consists  of  a  rectangular  box 
made  water-tight,  and  provided  with 
valves  for  the  admission  of  water 
when  the  float  has  reached  its  high- 
est point.  To  tlic  float  a  nut  is  at- 
tached, which  works  upon  the  screw 
and  imparts  thereto  a  rotary  motion, 
which  is  communicated  to  the  ma- 
chinery to  be  driven  by  means  of 
bevel-gears,  one  of  which  is  attached 
to  the  top  of  the  screw.  A  continuous 
motion  in  oue  direction  is  secured  by 
a  ratchet  and  pawl,  which  are  at- 
tached to  the  horizontal  shaft  that  is 
placed  directly  over  the  renter  of 
the  screw.  Modifications  of  this  de- 
vice have  double  racks  working  in 
pinions  for  communicating  power, 
and  a  single  rack  for  the  same  pur- 
pose ;  another  modification  has  ropes 
or  chains  working  on  pulleys. 

Ti'dal    Valve.       A    valve 

adapted  to  sluice-ways,  which 

opens   to   the   pressure  of  tlie 

land  water  when  the  tide 

falls,  and  closes  as  the  tide 

rises,  to  prevent  the  flood- 

int;  of  tlie   land    by   sea- 

Tide-Ga^e.  water.     See  Sluil'E. 
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Tide-di'aL     See  Tide-cage. 

Tide-gage.     Used  in  harbors  to  measure  the  rise 

and  bill  of  the  tides.  A  common  form  consists  of  a 
graduated  spar,  24  feet  long,  and  having  boxes  at 
the  side,  in  which  is  a  iluat  with  an  elevated  stem. 
The  spar  is  secured  to  a  pier  or  quay,  or  is  anchored 
ill  a  iiauie  and  secured  by  guys.  The  rod  is  l  inch 
in  diameter,  and  is  supported  by  a  cork  of  3  inches 
cube.     The  stem  is  guided  by  staples  in  the  spar. 

The  tide-gage  at  Sunderland,  England,  invented  by  Mr.  Meik, 
engineer  of  that  harbor,  is  self-registering,  and  shows  to  mari- 
ners the  depth  of  water  on  the  bar  at  all  stages  of  the  water. 

A  well  is  sunk  beneath  the  building  containing  the  apparatus, 
its  bottom  being  on  a  level  with  that  of  the  entrance  to  the 
chanuel.   This  contains  a  pipe,  open  to  the  water,  and  eontain- 

Fig.  6426. 


ing  a  float  over  which 
passes  a  copper  wire 
cord  conducted  over  a 
spiral  cone  turning  on 
an  axis  in  an  upper  story 
of  the  building  At  the 
opposite  end  of  the  axis 
is  a  wheel  and  pinion, 
turning  a  roller  carrying 
a  web  of  wire  gauze, 
which  passes  over  a 
Second  roller  above, 
turned  by  .a  similar 
wheel  and  pinion 
moved  by  a  weight 
suspended  by  a  copper 
wire.  As  the  float 
i'ises  and  falls  with 
the  tide,  the  mechan- 
ism moves  the  rollers 
on  which  the  web 
travi'ls  upward  or 
downward.  On  the  web  large  fig- 
ures are  painted  in  a  white,  transparent  varnish  on  a  dark 
ground,  and  as  it  moves  up  and  down,  two  fixed  jiointers  indi- 
cate in  feet  and  half-feet  the  depth  of  water  on  the  bar  at  that 
time.  The  figures  are  visible  to  a  considerable  distance  at  sea, 
and  are  strongly  illuminated  at  night. 

The  self-registering  gage  is  al.-^o  actuated  by  a  float  in  a  well, 
which,  by  means  of  a  cord  passing  over  a  wheel,  moves  a  rack 
carrying  a  pencil,  which  truces  on  a  ruled  web  of  paper  passing 
over  a  drum  turned  by  clock-work  a  line  corresponding  to  the 
fluctuations  in  the  higlit  of  the  water.  The  web  of  paper  is  of 
sufficient  length  to  receive  the  automatic  record  for  fourteen 
days. 

Fig  6426  illustrates  Sir  William  Thomson's  self-registering 
tide-gage.  It  consisr.s  of  a  dock  n  supported  on  a  stand,  and 
which,  besides  keeping  time,  actuates  tlie  drum  h  which  winds 
upon  itself  with  a  uniform  movement  a  continuous  web  of  paper 
from  the  cylimler  r.  A  cord  nr  fine  wire  passing  over  the  pul- 
ley fl  carries  at  one  end  ;i  counterbalanced  float-weight  e  which 
rises  !»n<i  falls  with  the  tide.  A  pinion  on  the  end  of  the  shaft 
of  the  pulley  //  engages  a  gear-wheel  on  the  shaft  of  the  pulley 
y,  from  which  is  suspended  a  weighted  ink-bottle  g  carrying  a 
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pen.  These  rise  and  fall  with  the  movement  of  the  float  /", 
though  their  motion  is  les^  in  the  proportion  of  the  respective 
diameters  of  the  wheel  and  pinion.  The  pen  trace?  acontinuous 
record  on  the  paper  in  the  form  of  a  zigzag  line,  the  angles  of 
whit-h  correspunii  with  the  hi^^hts  of  high  and  low  water,  the 
horizontal  distance  between  each  two  angles  answering  to  the 
interrals  of  time  between  two  high  or  low  tides. 

Tide-gate.  The  lock-gate  of  a  tidal  basiu.  See 
Slvu  v.. 

Tide-lock.     One  situate  between  the  tide-^vater  ! 
of  a  liarbor  or  river  and  an  inclosed  basin  when  their 
levels  vary.     It  has  two  pairs  of  gates.     A  guard- 
lock. 

Tide-me'ter.     See  Tide-gage. 

Tide-mill.     A  mill  driven  by  a  wheel  set  in  n»o-  ; 
tiou  by  the  tidu.  ! 

Mills  of  this  kind  were  xised  in  Venice  as  early  as 
107S,  and  tliev  were  employed  in  London  in  1772.     j 

Generally  the  water  is  admitted  as  the  tide  rises,  through  a 
sluice  OTer  which  the  mill  is  placed,  into  a  reservoir,  turning 
the  wheel  in  its  passage  through  the  sluice.  At  high  tide  the 
sluice-gates  are  shut  until  the  tide  iias  fallen  sufficiently,  when 
they  are  again  opened,  and  the  water  again  turns  the  wheel  j 
during  its  outward  passage. 

The  mill  may  float  on  the  surface  of  the  water,  rising  and 
falling  with  the  tide.     The  flood-gate  in  this  ca.=e  is  arranged  to 
hare  a  ^simultaneous  and  equal  rise  and  fall,  so  as  to  QiaiDtaiD  a  i 
uniform  head  of  water.  | 

Dr.  Gregory  enumerates  four  different  arrangements  of  tide-  [ 
mills :  — 

h  The  water-wheel  may  turn  one  way  when  the  tide  flows,  ! 
and  the  other  way  when  it  ebbs.  I 

2.  The  wheel  may  turn  in  a  constant  direction,  in  either  : 
course  of  the  tide. 

3.  The  water-wheel  may  rise  and  fall,  as  the  tide  ebbs  and  I 
flows.  I 

4-  The  axle  of  the  wheel  may  be  fixed,  the  wheel  receiving 
the  intiux  and  efflux  of  the  water,  being  more  or  less  submerged 
according  to  the  state  of  the  tide.  The  former  is  the  preferable 
arrangement.     See  also  Tide-whesl.  I 

Tide-wheel.  A  wheel  turned  by  the  ebb  and 
flow  of  the  tide,  and  employed  as  a  motor  for  driving 
machinery,  etc.  i 

The  most  remarkable  variations  in  the  tide  are  at  Chepstow,  1 
where  the  rise  of  spring  tides  is  about  60  feet ;  at  Bristol  it  is  40  { 
feet :  io  Mount  St.  Michael's  Bay  it  U  4U  feet;  in  the  Bay  of 
Fundy  and  on  the  coast  of  Nova  Scotia  it  is  about  60  feet ; 
whilst  in  the  Northern  Atlantic  it  is  on  the  average  from  10  to  I 
12  feet ;  at  St.  Helena  only  3  feet ;  and  on  the  shores  of  the  \ 
islands  of  the  Pacific  it  is  barely  perceptible. 

Where  the  rise  is  so  extreme,  it  is  prmiuced  by  the  contrac- 
tion of  the  sides  of  the  river  or  estuary,  as  the  Bristol  Channel, 
for  instance,  or  a  convergence  to  one  point  of  wide  stretches  of 
coast,  as  at  the  Bay  of  Fundy. 

In  some  cases  the  phenomenon  of  the  bore  is  produced,  which 
is  defined  by  Colonel  Emery  as  being  a  peculiar  undulation, 
which  announces  the  arrival  of  the  flood  tide  in  many  rivers. 
It  consists  of  two.  thri*.  or  sometimes  four  waves,  very  short, 
and  succeeding  one  another  rapidly,  which  bar  the  whole  river,  ' 
and  ascend  it  to  a  great  distance;  they  often  break  upon  the 
crown,  and  upset  everything  they  meet  in  their  course,  and  are 
accompanied  by  a  fearful  noise.      In  the  Severn,  the  bore  is 
stated  to  be  of  almost  daily  occurrence,  and  sometimes  even  to  j 
attain  a  hight  of  9  feet ;  in  the  Dordogne  it  rises  from  o  to  6  ! 
feet,  and  travels  at  the  rate  of  about  5  miles  in  34  minutes  ;  in  i 
the  Seine  it  does  not  exceed  3  feet ;  in  the  Thames  it  only  exists 
in  a  rudimentiry  state  ;  whilst  in  the  Iloogly,  at  Calcutta,  it 
rises  about  5  feet,  and  is  transmitted  at  the  rate  of  about  17J  i 
miles  per  hour ;  and  in  the  Menga  the  rise  is  said  to  be  12  feet,  i 

The  tide-wheel  at  East  Greenwich  on  the  Thames  is,  or  was.  a 
breast-wheel  raised  and  lowered  with  the  tide,  so  as  to  always 
have  a  submergence  of  four  feet  water.  The  buckets  are  di- 
Tided  into  four  steps,  so  as  to  prevent  any  jerking  or  irregular 
motion.  The  wheel  turns  both  with  the  flowing  and  ebbing  of  | 
the  tije,  having  a  sluice-gate  and  tail-gate  on  each  side,  one  j 
pair  being  opened  when  the  other  pair  is  closed. 

Dryden's  is  an  undershot-wheel,  each  float  being  set  at  an 
equal  angle  with  the  radius  drawn  from  it  to  the  center.     The 
bottoms  of  the  buckets  have  narrow  openings  to  admit  air  as 
they  rise  from  the  water,  so  that  they  may  not  have  to  over-  , 
come  atmospheric  pressure. 

A  species  of  wheel  like  the  sails  of  a  windmill  may  be  em- 
ployed, having  a  vane  or  float  so  arranged  that  it  will  always  , 
turn  the  same  face  tow.ard  the  current,  and  its  axis  always  ro-  | 
tate  in  the  same  direction.     See  Cdrrent-wheel.  | 

The  turbine  is  also  employed,  but  is  adapted  to  work  with  one 
flow  only.  I 

Gwynne's  douMe-acting  balanced  pressure -wheel  is  intended 
to  province  a  continuous  mov»-uient  both  with  the  ebb  and  flow  ; 
the  buckets  are  arranged  to  present  a  direct  surtace  to  the  pas-  1 


Fig.  6i27. 


SA^  of  the  water  in  either  direction,  and  the  wheel  turns  on  a 
vertical  spindle  in  a  casing  through  which  the  water  flows 

Tie.  1.  {Aix/iiffcluir.)  A  beam  or  rod  which 
secures  parts  together  and  is  subjected  to  a  tensile 
strain  ;  as  a  tic-beam^  which  forms  the  base  of  tlie 
triangle  in  a  roof-truss  and  witlistiinds  the  outward 
thrust  of  the  rafters.  See  Roof  ;  Tj;uss  ;  King- 
post ;  Qi'EEN-Po.sT  ;  Tie-beam;  Kaftek  ;  etc. 

It  is  the  opposite  of  a  strut  or  straining-piece^ 
which  acts  to  keep  objects  apart,  and  is  subject  to 
a  compressing  force  ;  such  as  a  Collar-bkam,  or 
STiL\iNlNG-BEAM  (which  sec). 

An  angle  tie  or  brace  is  a  flaming 
on  the  inner  side  of  an  angle,  for  the 
purpose  of  tying  the  work  together. 
Fig,  6427  represents  the  framing  of 
the  external  angle  of  a  building. 

a,  angle  or  diagonal  tie. 

b,  dragon-piece. 
c  c,  wall-plates. 

2.  {Itailway Engineering.)  Apiece 
of  timber  laid   transversely  of  the 
ti"ack  and  held  down  by  baUastijig,  .serving  to  retain 
in  place  the  rails,  which  are  spiked  to  it. 

3.  {Xauticcd.)    a,  A  mooring- bridle. 
b.   A  lashing, 

i.  A  band-fastening  for  bale-straps.  See  Bale- 
tie,  Fig.  540,  jKige  218. 

5.  {Mining.)  A  support  for  the  roof,  attached  to 
a  rib. 

Tie-beam.  (Car]>cnlrif.)  A  horizontal  timber 
in  a  frame  connecting  posts,  and  .secured  to  them  by 
a  joint,  or  by  mortise,  teuun,  and  jiin. 

Tn  a  roof-truss  the  king  or  queen  posts  are  planted  opon  it, 
and  are  strapped  thereto.  The  feet  of  the  principal  rafters  are 
stepped  into  the  tie-beam  which  withstands  the  outward  thrust. 
In  dwellings  the  tie-beams  support  the  ceiling  of  the  room 


^ngU-Tia. 


below. 


Fig.  6423. 


6,  principal  rafter. 
e,  strut. 


e,  common  rafter. 


a,  tie-beam, 
rf,  king-post. 

Tier.  1.  {Xautiail.)  a,  A  i-ange  of  fairs  of  a 
cable  or  hawser,     Xfake  is  a  single  coil  in  a  tier. 

b.  Cable  tier.  A  place  below  decks  where  the 
cable  is  coiled. 

c.  A  row  or  rank,  as  of  vessels  alongside  a  wharf, 
or  moored  alongside  each  other  in  a  stream. 

2.  (Jfj/5ic.)     A  row  of  pipes  in  an  organ. 

Tie-rod.  A  rod  acting  as  a  tie  in  a  tniss  or 
other  structure. 

Tier-saw.  One  for  cutting  curved  faces  to  bricks 
for  jirclies  and  i-ound  pillars. 

Tier-shot.  Grape-shot  in  regular  tiers  divided 
by  ilisks. 

Tie-strap.  {Saddlery.)  A  long  strap  having  a 
buckle  and  chape  on  one  end,  u.sed  as  an  extra  strap 
to  a  bridle  for  tying. 

Tie-wall.  A  transverse  wall  in  the  hollow  span- 
dril  of  an  arch,  at  right  angles  to  the  spandril  walL 

Tif' fa-ny.     A  thin  silk  gauze. 

Tige.  (Fr.  tt(fi\)  A  stem  or  stalk.  A  pin  at  the 
base  of  the,  breech  in  the  Thouvenin  system  of  fire- 
arms, for  expanding  the  base  of  the  ball  ;  an  anvil 
or  support  for  the  cap  or  primer  in  a  central-fire 
cartridge. 
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{Sugar.)  A  tank  having  a  perforated 
bottom,  through  wliicli  the  molasses 
escapes. 

Tight'en-ing-pul'ley.  One  which 
rests  against  the  hatnl  in  uitk'r  to  tighten 
it,  to  increase  its  tVietional  adhesion  to 
the  jmUeys  over  which  it  runs. 

Til'bur-y.  An  open  carriage  on  two 
wlu'els.      A  form  of  ;//(/. 

Tile.     1.   A  tbin  slab  of  baked  clay. 

It  was  used  in  great  quantity  in  ancient  Meso- 
potamia among  that  wouderful  people  that  has 
passed  utterly  away,  leaving  mural  remains  in- 
dicating that  it  was  the  most  densely  populated 
region  of  antiquity. 

In  that  country  the  common  mode  of  keep- 
ing records  of  national  and  historical  events  was 
by  stamping  inscriptions  upon  tiles  of  clay, 
whifh  were  baked  after  the  iuiprei^siou  was  made 
Mr  Layard,  in  the  course  of  his  excavations  at  Nineveh,  found 
a  large'nuuiber  of  these  records,  some  of  which  were  written 
with  such  minute  characters  that  a  microscope  was  required  to 
decipher  them.  He  believed  that  they  were  read  by  a  magni- 
fying lens,  one  of  which,  made  of  rock  crystal,  he  found  among  i 
the  ruins  of  the  palace  of  Niniroud.  _    i 

These  tiles  are  stored  away  in  such  order  that  they  were  evi-  j 
dentlv  records,  but  a  commoner  description  of  tile  furnished  the  ] 
material  for  many  of  their  structures,  sometimes  in  conjunction  j 
or  alternation  with  brick,  from  which  it  differed  more  in  form  , 
and  proportions  than  in  any  essential  respect.  j 

The  tiles  of  Assyria  and  Ohina  lead  the  way,  so  far  as  the  his-  I 
tory  of  this  art  is  concerned,  for  the  Egyptian  system  was  not 
favorable  to  the  existence  of  tiles,  even  in  rainless  Upper  Kgypt. 
While  the  bricks  of  Babylon  were  some  burnt  and  some  adobes, 
the  bricks  of  Egypt  were  universally  adobes,  or  merely  sun- 
dried,  aud  this  does  not  suit  a  thin  tile,  however  well  it  may 
answer  for  a  thick  brick.  The  references  to  tiles  in  Holy  Writ 
are  not  infrequent.  We  read  of  tiles  in  Ezekiel  and  in  the  Gos- 
pel of  Luke,  where  the  sick  man  was  let  down  through  the  tiles. 
Tiles  were  also  common  in  Rome  at  that  day. 

The  art  of  glazing  tiles  came  from  Ohina,  and  before  the  in- 
troduction westward  of  this  Chinese  art,  neither  bricks,  tiles, 
nor  earthenware  wus  glazed,  but  in  cases  where  it  was  necessary 
to  render  their  earthen  vessels  water-proof,  they  were  daubed 
with  pitch,  wax,  tallow,  or  other  resistant.     See  Pottery. 

The  vitreous  glazes  passed  from  China  to  India,  and  spread 
from  thence  after  the  conquest  of  the  latter  country  by  Mah- 
moud  of  Ohuzna,  the  bogy  of  the  warrior  episode,  in  Moore's 
*'  Paradise  aud  the  Peri.''  His  conquest,  wherein,  as  Moore 
says,  he 

*'  Choked  up  with  the  glittering  wrecks 
Of  golden  shrines  the  sacred  waters," 

occurred  \.  d.  1000,  about  the  time  that  Gerbert  of  Auvergne, 
the  schoolmaster  of  Rheims,  was  introducing  the  civilization  of 
the  Spanish  Saracens  into  France  and  Italy. 

The  passion  for  glazed  tiles  extended  from  India  and  Ispahan 
to  Spain,  from  the  thirteenth  to  the  sixteenth  centuries. 

The  palace  of  the  Alhambra  at  Granada,  the  re.>idence  of  the 
Moorish  kings,  was  built  in  1280,  and  many  of  the  rooms  are  j 
ornamented  with  glazed  tiles.  | 

The  tomb  of  Sultau  Mohammed  Khoda-Uendeh,  at  Sultanich 
in  Persia,  was  abo  built  in  the  thirteenth  century,  and  is  orna- 
mented on  the  cupola  and  minarets  with  a  green  glazed  tile, 
and  on  the  architrave  with  a  dark  blue  tile. 

The  painted  mosque  of  Gour,  in  India,  now  in  ruins,  was 
built  in  1475,  and  derives  its  name  from  the  profusion  of  glazed 
tiles  which  adorned  it. 

In  Ispahan,  the  domes  and  mosques  are  covered  with  green  and 
blue  tiles;  and  the  caravanserai  at  Mayar,  near  Ispahan,  built 
in  1580  by  the  mother  of  Shah  Abbas,  is  inlaid  with  green  tiles. 
The  art  of  glazing  tiles  passed  from  Spain  to  Italy,  which 
soon  became  celebrated  for  the  taste  aud  execution  of  its  works 
in  that  line.  Raffaello  himself  made  designs  for  the  paintings 
in  terra  invi'triata. 

The  art  spread  to  Holland,  and  long  abode  there.  Delft  was 
its  headquarters;  and  the  Dutch  tiles,  which  some  of  us  can 
recollect  as  lining  the  capacious  fireplaces  of  old  mansions, 
have  been  studied  by  many  thousands  besides  the  excellent 
Doddridge,  who  there  learned  Scripture  history. 

The  glazing  of  delft-ware  is  given  under  Pottery  (which  see). 
Under  thp  same  caption  will  also  be  found  a  description  of  the 
mode  of  making  porcelain,  which  is  closely  allied  to  our  pres- 
ent subject. 

Rome  was  originally  roofed  with  shingles ;  tiles  of  baked  clay 
were  introduced  about  the  time  of  the  war  with  Pyrrhus. 

Tiles  of  marble  were  used  in  Greece  about  the  time  of  Pau- 
sanias,  020  b,  c.  The  temples  of  Jupiterat  Olympias,  of  Athenie 
at  Athens  (the  Parthenon),  were  thus  covered. 

Tiles  of  bronze,  gilt,  were  also  used  in  some  cases.  The  lower 
edges  of  the  joint  tiles  were  protected  and  ornHniented  by  fron- 
tons. The  edges  of  the  flat  tiles  were  turned  up  aud  covered  by 
semi-cylindrical  joint  tiles,  termed  iinbncis. 


Fig.  6130. 


The  Greek  and  Roman  tiles  were  made  of  marble,  and  haTO 
been  imitated  in  clay. 

Flat  tiles  with  rai.scd  edges  extend  from  rafter  to  rafter,  the 
upper  end  having  a  rib  thut  enters  a  groove  formed  on  the 
under  side  of  the  tile  placed  above  it.  After  these  are  laid,  the 
joints     above 

the  rafters  are  Fig.  G431. 

covered  with 
other  tiles, 
each  formed 
like  the  half 
of  the  frus- 
tum of  a  hol- 
low cone,  so 
that  they  are 
able  to  lap 
upon  each 
other,  their 
edges  lying 
snugly  to  flat 
tiles  of  the 
roof  The  end 
of  these  ridge- 
tiles  was  terminated  by  an  ornament. 

Tiles,  both  flat  and  curved,  were  in  great  demand  in  Roman 
architecture.  Roofs  were  covered  with  the  tlat  and  curved 
tiles  alternating.  Tiles  rwo  feet  square  with  a  foot  at  each 
angle  were  used  to  line  the  therma',  so  that  an  air  space  be- 
tween them  and  the  wall  should  prevent  the  absorption  of  the 
water  by  the  latter. 

Tiles  are  extensively  used  in  Europe  for  various  purposes,— 
roofs,  gutters,  pavements,  drains,  house  siding,  lining  flues, 
and  furnaces,  etc.  They  assume  many  forms  ;  some  have  a 
local  character,  others  are  made  in  imitation  of  the  antique. 

Flam  tilfs  aro  usually  made  g  inch  in  thickness,  lOi  inches 
long,  6i  wide.  They  weigh  from  2  to  2i  pounds  each,  and  ex- 
pose about  one  half'to  the  weather.  740"  tiles  cover  lOO  super- 
ficial feet.  They  are  hung  upon  the  lath  by  two  oak  pins, 
inserted  into  holes  made  by  the  molder. 

Plain  Ides  are  now  made  with  grooves  and  fillets  on  the  edges, 
so  that  they  are  laid  without  over- 
lapping very  far,  the  grooves  lead-  Fig.  6432. 
ing  the  water.     This  is  economi- 
cal of  tiles,  and  saves  half  of  the 
weight,  but  is  subject  to  leak  in 
drifting  rains,  and  to  injury  by  ^ 
hard  frosts. 

Pan-tiles,  fii-st  used  in  Flanders, 
have  a  wavy  surface,  lapping  un-  Pan-Tiles. 

dor  and  being  overlapped  by  the 
I  adjacent  tiles  of  the  same  rank.     They  are  made  14ixl0j  ;  ex- 
pase  10  inches  to  the  weather ;  weigh  from  5  to  5i  pounds  each  ; 
;  170  cover  100  superficial  feet. 

I       Crown,  riflge,  hip,  and   valley  tiles  are  semi  cylindrical,  or 
i  segments  of  cylinders  used  for  the  purposes  indicated. 

A  gititfr-tUe  has  been  introduced  in  England,  forming  the 
lower  course,  being  nailed  to  the  lower  sheathing  board  or  lath. 


Fig  643a 


Fig.  6434. 


Ruige-Tile. 


Gutter- Tiles. 


Si ff in s-tWcs  arc  used  as  a  substitute  for  weather  boarding. 

Holes  are  made  in  them  when  molding,  aud  they  are  secured  to 

the  lath  by  flat-headed  nails.  The  gage,  or  exposed  face,  is 
I  sometimes  indented,  to  represent  cour.'^es  of  brick.  Fine  mortar 
!  is  introduced  between  them  when  they  rest  upon  each  other. 
i  .Stding-tiles  are  sometimes  caWed' wenther-ti'e^  and  vinthe- 
;  inaiirnl  tiles  :  these  names  are  derived  from  their  exposure  or 
j  markings      They  are  variously  formed,  having  curved  or  cre- 

uati'd  edges,  and  various  ornaments  either  raised  or  encaustic. 
I      Modifications  of  the  pan-tile  are  shown  in  the  examples  a  b 
1  (Fig.  (i43ti),  the  edges  being  turned  up  and  down  res i)ec lively. 
I  c  (Pe  are  modificsitions  of  the  ridge-tile,  in  which  the  gutter  and 

ridge  are  placed  alternately. 
I     /  s  show  modes  of  securing.    The  former  is  molded  with  a 
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lug,   which  catches  above  the  lath  of  the  roof  to  hold  itself 
ia  pijsition.    g  shows  a  tile  molded  with  two 
Fig.  6135.      lugs,  by  which  it  engages  the  tiles  of  the  courses 
above  and  below. 

k  h'  k"  are  elevation,  section,  and  perspec- 
tive views  of  a  tile  exposing  a  semicircular  face 
to  the  weather.  The  seniicircular  portion  has 
a  drop-tlange  which  catches  over  the  re-enter- 
ing curves  of  the  upper  part,  these  curves  hav- 
ing upturned  flanges  for  that  purpose. 

The  glazed  tiles  are  inferior  to  slat«,  as  they 
imbibe  about  •  ;  their  weight  of  water,  and 
tend  to  rot  the  lath  on  which  they  are  laid. 
Good  slate  only  imbibes  i  200  P^rt  of  its  weight, 
and  is  nearly  water-proof. 

The  tile  is  somewhat  celebrated  in  an  artistic 
secse,  as  formijig  the  cover  of  the  basket  of 
keepsakes  placed  by  a  nurse  upon  the  tomb  of 
Sid'mg-Tiles.  a  Corinthian  mitiden.  Being  placed  over  an 
acanthus  root,  the  basket  became  inclo.^ed  by 
the  foliage,  which  turned  gracefully  over  when  it  met  the  tile, 
and  suggested  to  Callimachus  the  Corinthian  capital.  Such  is 
the  story,  and  it  is  pretty  enough  to  believe  upon  a  moderate 
amount  of  evidence. 

Fig.  6436. 


Fig.  6437, 


a,  plan  of  brick  courses. 


6,  plan  of  tile  courses. 


Tilfs. 


Encnitstic  tiles;  ornamental  tiles  in  which  the  colors  are 
burned  in.     See  page  SOI. 

Galvanized  iron  tiles  have  been  introduced  in  France.  They 
are  shaped  like  pan-tiles,  so  that  each  laps  upon  its  neighbor  in 
the  course,  as  well  as  the  lapping  of  each  course  upon  the  one 
beneath  it. 

_  The  metiil  being  thin,  the  tiles  are  easily  cut  to  fit  a  sloping 
line  of  roof,  corners,  etc. ;  and  they  are"  fastened  by  a  single 
nail  of  galvanized  iron,  with  which  is  used  a  small  leaden 
washer,  to  render  the  nail-hole  perfectly  tight. 

2.  (Brass-fomidinff.)  The  cover  of  a  brass  fur- 
nace. Now  made  of  iron,  but  formerly  a  Hat  tile. 
See  Brass-castixc;. 

3.  {Mftalhfniii.)    A  clay  cover  for  a  melting-pot. 
Tile-creas'ing.     {Masonry.)     A  row  of  tiles  laid 

along  the  top  of  a  wall,  projecting  beyond  tlie  face  ; 
or  each  face,  if  both  are  exposed.  A  row  of  bncks 
laid  Jteader  fashion  is  laid  above,  and  is  called  a  cope. 
This  is  plain  tile-creasing.  A  double  row  laid  so  as 
to  break  joint  is  double  tile -creasing. 

Tile-drain.     One  made  of  baked  earthenware. 

Til'er.    A  tile-kiln. 

Tile-kiln.    A  form  of  kiln  adapted  to  bicrniju/ 

A  good  form  of  tile-kiln,  as  used  in  Staffordshire,  England,  is 
shown  in  the  accompanying  figure.  On  the  bottom  of  the  oven 
are  first  placed  2,000  bricks,  as  shown  at  a,  which  is  a  plan  of 
the  oven  as  seen  when  eight  courses  of  brick  are  laid  edgewise. 
The  eight  rows,  with  twelve  bricks  in  each,  as  seen  in  the  plan, 
cover  a  space  left  in  continuation  of  flues  from  the  eight  fire- 
holes.  The  bricks  in  the  first  seven  courses  are  so  placed  ns  to 
leave  a  flue  of  an  average  width  of  4  inches.  The  dotted  lines 
show  the  position  of  the  fire-holes.  Upon  these  bricks  are 
placed  7,000  tiles,  forming  a  square,  the  spaces  between  the 


tiles  and  the  curved  sides  of  the  oven  being  filled  up  with 
bricks,  as  seen  in  the  figure.  6  is  a  plan  of  the  oven  as  seen 
when  the  first  course  of  tiles  are  placed  upon  the  bricks,  seen 
in  the  figure  a.  The  tiles  are  placed  in  bunches  of  twelve, 
and  laid  alternately  cross  and  lengthwise :  the  nib  on  each  tile 
spaces  it  from  its  neighbor  and  supports  it  in  vertical  position. 
The  spacing  of  the  bricks  and  tiles  allows  the  circulation  of  the 
heat  between  them,  and  the  circular  oven  is  found  well  adapted 
to  secure  uniformity  of  heat. 

The  kiln  is  protected  on  the  windward  side,  to  prevent  un- 
even urging  of  the  fires.  The  oven  being  set,  the  doorway 
is  bricked  up  and  daubed,  the  fires  kindled  and  kept  burn- 
ing, moderately  at  first,  and  then  more  freely.  The  usual  time 
for  firing  is  thirty-eight  hours,  and  the  consumption  four  tons 
of  coal  for  a  kiln  of  the  size  described.  Three  days  are  then 
allowed  for  cooling,  and  they  are  afterward  taken  out  of  the 
kiln.  Those  tiles  which  are  to  be  made  of  a  grayish  color  are 
thus  treated.  It  having  been  ascertained  that  the  tiles  are 
burnt  enough,  and  while  still  red-hot,  a  quantity  of  small 
fagots  of  green  alder  with  the  leaves  on  is  introduced  into  each 
flue.  The  flue-holes  are  then  well  secured,  and  the  holes  in  the 
roof  each  stopped  with  a  paving  tile,  and  the  whole  surface  is 
covered  with  four  or  five  inches  of  sand,  on  which  a  quantity 
of  water  is  thrown,  to  prevent  the  smoke  from  escaping  any- 
where. It  is  this  smoke  which  gives  the  gray  color  to  the  tiles, 
both  internally  and  externally.  The  kiln  is  then  left  closed  for 
a  week,  when  the  sand  is  taken  ofl"  the  top,  the  door  and  roof- 
holes  are  opened,  as  also  the  flue-holes,  and  the  charcoal  i)ro- 
duced  by  the  fagots  taken  out.  Forty-eight  hours  after,  the 
kiln  is  cool  enough  to  allow  of  the  tiles  being  taken  out,  and  the 
kiln  charged  again.  Whenever  any  of  the  tiles  are  to  be  glazed, 
they  are  varnished  after  they  are  baked:  the  glaze  being  put 
on,  the  tiles  are  put  in  a  potter's  oven  till  the  composition  be- 
gins to  run.  The  glaze  is  generally  made  from  what  are  called 
lead  ashes,  being  lead  melted  and  stirred  with  a  ladle  till  it  is 
reduced  to  ashes  or  dross,  which  is  then  sifted,  and  the  refuse 
ground  on  a  stone  and  resifted.  This  is  mixed  with  pounded 
calcined  flints.  A  glaze  of  manganese  is  also  sometimes  em- 
ployed, which  gives  a  smoke*brown  color.  Iron  filings  produce 
black  ;  copper  slag,  green  ;  smalt,  blue.  The  tile  being  wetted, 
the  composition  is  laid  on  from  a  sieve. 

Fig.  G438. 


Hmit's  Tile- Machine. 

Tile-lay'ing  Plow.  A  mole-plow  invented  by 
J.  Fowler,  Jr.,  England,  about  1850,  in  which  the 
mole  was  made  to  draw  in  a  succession  of  drain-tiles 
strung  upon  a  rope.  See  Mole-plow,  Fig.  3207, 
page  1469. 

Tile-ma-chine'.  Drain-tiles  are  either  molded 
flat  and  bent  around  a  former  to  the  proper  shape,  or 
are  made  at  once  of  a  curved  form  by  pressing  the 
clay  through  a  clod  or  mold  of  the  rer^uired  form.  The 
latter  plan  is  now  usual. 

Hunt's  machine  (Fig.  6438)  has  two  iron  cylinders,  around 
which  webs  of  cloth  revolve,  whereby  the  clay  is  pressed  into  a 
slab  of  proper  thickness  without  adhering  to  the  cylinder?.  It 
is  then  carried  between   two  vertical  rollers,  which  impart  a 
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semi -cylindrical  or  other  required  shape,  nfter  which  the  tiles 
are  polished  and  finislicd  by  passing  through  three  iron  molds 
of  horseshoe  form,  being  at  the  ssiine  time  uioistencd  by  the 
dripping  of  water  from  a  tanlc  above,  and  finally  conducted  off 
upon  an  endless  web. 

Fig.  6439. 


In  more  recent  machines,  the  tiles  are  generally  formed  at 
one  operation,  by  presshig.     A  charge  of  clay  Bufficient  to  form 
a  number  of  tiles  is  placed  in  a  cylinder  and 
Fig.  6440.  subjected  to  the  action  of  a  pi.>«ton,  which 

forces  it  out  as  a  coutinuons  tube  through 
the  'lod  (Fig  6440),  after  which  it  is  cut 
into  lengths  by  a  wire 

Tlie   most    modern    machines   generally 

]  employ     a    screw,    which    serves    at    the 

same  time   to  mix  the  clay   and    force    it 

through  the  mold ;  the  process  of  feeding 

Dod.  and  molding  is  thus  rendered  continuous, 

no  time  being  lo.-it  in  charging  the  cyiiuder. 

See  also  Fig.  1746,  pau'e  741. 

TilTany's  (Fig,  6411)  consists  of  a  vortical  pug-mill  containing 
rotary  curved  knives  ami  a  screw-follower  lor  forcing  the  clay 
through  the  dies,  an  assortment  of  which  are  shown  at  the  base 

Fig.  6441. 


Fi-   ni42 


Ti^amfs  Tile-Machine. 

of  the  apparatus  The  pipe,  on  issuing  from  the  dies,  is  carried 
forward  by  a  series  of  rollers  having  hollowed  surfaces,  and  is 
cut  into  lengths  by  a  rocking-frame  provided  with  cross  wires. 
In  another  machine,  the  clay  is  forced  through  the  dies  by  two 
plungers  working  in  boxes  at  the  ba-«e  of  the  pug-mill,  and  re- 
ciprocated by  criiuks  set  at  right  angles  to  each  other  on  the 
simie  shaft ;  'two  sets  of  dies  are  employed  :  one  plunger  being 
retracted  to  allow  its  box  to  receive  a  supply  of  clay,  while  the 
other  is  engaged  in  forcing  the  clay  through  its  die. 

Till.     A  money-drawer  in  a  conntpr  or  desk. 

Fig.  6442  shows  a  shop-counter  till ,  which  is  opened  by  press- 
ure of  the  foot  ou  a  knob,  which  lifts  a  weighted  lever  and  al- 
lows a  spring  to  throw  the  door  open.  When  the  foot  is  with- 
drawn, the  weight  pulls  the  drawer  shut. 

Till-a-larm'.  An  attachment  to  drawers,  e.spe- 
cially  to  money  or  till  drawers,  to  announce  tlie  snr- 
reptitious  opening  of  the  same.  Some  are  simple, 
and  are  so  attached  as  to  strike  an  alarm  whenevi-r 
the  drawer  is  opened,  and  consist  of  a  hell  and  a 
spring  hammer,  the  latter  heing  tripped  hy  the  con- 
tact of  a  stud  on  the  openinjjj  drawer.  Other  devices 
are  more  complicated,  and  only  sound  the  alarm 
when  tlio  drawer  is  opened  by  one  nnac(inainted 
with  the  s]iecific  devices  which  throw  the  alarm  ont 
of  operation. 


Money- Draiver. 


There  are  many  patents  on  till-alarms,  some  of  which  have 
complicated  locks  and  secret  devices,  which  cannot  be  briefly 
explained  within  the  limits  assigned  to  this  subject. 

Fig.  6443  has 
a  vertically  slid-  Fig.  6^48> 

ing  bolt,  cm- 
plo3'ed  in  con- 
nection with  a 
seriesof  notched 
tumblers,  to- 
gether with 
springs  and 
catches,  and 
with  a  catch-rod 
and  plate,  all  so 
arranged  that 
when  the  till  is 
opened  an  alarm 
will  be  sounded 
upon  the  bell. 
By  a  secret  trig- 
ger beneath  the  drawer,  the  bolt  is  withdrawn  and  the  alarm- 
mechanism  is  undisturbed  as  the  till  is  opened. 

Fig.  6444  is  a  till-alarm  and  lock.  When  the  till  is  closed, 
the  outer  bolts  which  rest  on  the  tumblers  are  raised  above  the 
upper  surface  of  the  frame,  while  the  central  bolls  which  rest 

Fig.  6444. 


PurTington''s  Till-AlaTtn. 


upon  the  other  tum- 
blers extend  within  the 
frame  and  in  front  of 
the  cross-piece  at  the 
rear  of  the  same.  If, 
while  the  parts  are  in 
this  position,  an  un- 
authorized person  un- 
dertakes to  open  the  till, 
the  rear  cross-piece  is 
brought  in  contact  with 
the  central  bolts,  which 
will  prevent  its  farther 
movement,  while  the 
drawer  moves  forward 
until  the  flange  is 
brought     against     the 

lug,  which  prevents  farther  movement  of  the  till.  Tf  the  till  he 
now  moved  back,  the  alarm  is  sounded.  f?ee  also  Fig-  129,  page 
57. 

Till'er.     1.   A  transverse  handle  at  the  upper  end 
of  a  ]>if  saw. 

2.  Tlie  handle  of  a  cross-how. 

3.  (iVaufiff/.)    The  lever  on  the  head  of  a  nidder, 
and  hy  which  the  latter  is  turned. 

Rudders  with  tillers  are  shown  in  piintings  of  Rdfou,  Egypt. 


Tin  Alarm  and  Lock, 


TILLER-ROPE. 
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Fig.  6445. 


Till'er-rope.     {Xantiritl.)     That  connecting  tlie 
head  of  tlie   tiller  witli  the  drum  of  the  steering- 
wheel. 

Till'er-wheeL  More  properly 
termed  skcrtiKj-whet^],  as  it  does 
not  always  act  upon  the  rudder 
through  the  intervention  of  a  tiller. 


Fig.  6446. 


TUier. 


forgiDgs  are  under  treatment.  See  Steam-hammer;  Steel-press; 

F0RGI>G. 

A  number  of  other  power-hammers  are  reciprocated  in  verti- 
cal lines  by  other  means  than  piston  and  cylinder.  A  list  will 
be  found  under  ]1a.mmeb. 

The  ordinary  tilt-hammer  (Fig.  6448)  has  a  cast-iron  helTe  a 

supported  at  the  end  6  on  plummer-blocks,  fixed  upon  wooden 

beams  to  ease  the  jar.     The  head  c  is  of  wrought-iron,  faced 

^  with  steei,  passes  through  an  eye  in  the  helve,  and  i.*;  secured 

whiciris  a  bar  or  lever  proiectinSf  ■  **y  ^ '^^-^'-     Tlie  base  of  the  anvil  is  of  cast-iron,  and  the /j/ih^^ 

^    "*  °    of  wrought-iron ,  faced  with  steel.    The  head  is  raised  by  a  series 

of  cams  upon  a  cast  iron  collar  e,  called  the  cam-nns  bag,  fixed 

on  the  shaft  /",  which  is  provided  with  a  heavy  fly-wheel 

The  hammer  has  usually  a  drop  of  16  to  24  inches,  and  strikes 
75  to  100  blows  per  minute  When  not  ia  use  it  is  propped  up 
by  the  support  g.  See  Trip-hammer  ;  Striker  ;  Steam-ham- 
mer    See  list  under  Hammer. 

The  cushioned  hammer  shown  in  Fig.  6449  (Butterfield's 
patent)  is  made  of  iron,  except  the  helve.  The  anvil  and  anvil- 
block  are  cast-iron,  made  separate  and  adjustable.  The  latter 
has  a  separate  foundation,  independent  of  that  of  the  main  bed. 

The  balanced  helve  swings  upon  two  hardened  adjustable  steel 
centers,  and  is  put  in  motion  by  the  use  of  a  broad  adjustable 
j  steel  eccentric  operating  in  connection  with  the  working-beam 
and  rubber  cushions,  the  length  of  stroke  being  governed  by 
the  adjustable  eccentric  ;  the  force  and  power  of  the  blow  is 
greatly  influenced  by  the  reactive  and  united  action  of  the 
cushions,  which  so  t&r  absorb  the  jar  that  a  person  holding  his 


Tiller. 


from  the  rudder-head  or  rudder-post.    See  Steering- 

WIIKEL. 

Sometimes  called  a  "pilot  "  wheel,  as  that  func- 
tionary has  it  in  charge  in  the  ordinary  steamhoat- 
ing  on  ovir  rivers. 

Till-lock.  One  adapted  to  money-drawers  of 
counteis.     See  Till-alaum. 

Tilt.  1.  {Vehicle.)  a.  A  wagon-cover,  usually 
of  canvas  on  wooden  bows. 

h.  The  temi)orary  cover  for  an  artillery-carriage, 
correspondincr  to  our  paulm  or  tarpaulin^  is  called 
a  tilt  in  the  Biitish  service. 

2.  {Nautical.)  An  awning  over  the  stern  sheets 
of  an  open  boat,  supported  by  stanchions  on  the 
gunwale. 

3.  (Machinery.)    A  Tilt-hammer  (which  see). 

Tilt'ed  Steel.  Blistered  steel  Iieated  in  a  fur- 
nace and  subjected  to  the  action  of  a  tilt-bammcr, 
which  stiikes  about  700  blows  per  minute,  and  in- 
creases the  solidity  and  tenacity  of  the  metal. 

Tilt-ham'mer.  The  word  tilt  is  derived  from  a 
root  which  means  a  lifting  or  iip-and-down  motion, 
which  is  descriptive  of  the  action  of  the  hammer. 

The  hammer-stock  is  pivoted  as  a  lever  of  the  first 
or  third  order,  and  is  acted  upon  by  a  wiper-wheel, 
whose  cams  or  cogs  tilt  the  hamn^er  and  then  allow 
it  to  drop  upon  the  bloom 
on  the  anvil.  Fig-  6449. 

Its  particular  use  is  in  com- 
pacting the  balls  of  iron  as  they 
come  from  the  puddling-fur- 
nace,  and  driving  out  the  dross 
■with  which  the  iron  is  associ- 
ated when  in  the  form  of  pig, 
and  some  of  which  is  removed 
by  the  reverberating  flames  of 

Fig.  6447. 


Fig.  6448. 


Tilt-Hammer. 

hand  upon  the  working  parts,  ithen  under  the  most  rapid  and 
violent  motion,  cannot  identify  the  strokes  of  the  hammer. 

The  cushions  do  the  double  work  of  relieving  the  frame  from 
jar  and  giving  force  and  power  to  the  blow. 

Tension  can  be  given  each  cushion  by  raising  or  lowering  the 
set-screws  in  the  upper  and  lower  sockets  of  the  working-beam  *, 
the  helve  is  placed  in  position  and  adjusted  to  any  stroke  or 
sized  die  b}-  the  use  of  set-screws  where  the  same  is  attached  to 
the  frame  ;  the  husk  is  also  adjusted  to  the  helve  in  the  same 
manner 

The  object  of  raising  or  lowering  the  husk  is  to  enable  the 
operator  to  use  different  thicknesses  of  dies,  or  ac^ust  it  tc  the 
same  dies  after  grinding,  etc. 

The  power  is  applied  and  regulated 
by  the  use  of  a  foot-treadle  running 
around  the  bed  of  the  hammer  in  such 
a  manner  that  the  operator  can  stand 
in  front  or  on  either  side.  A  gentle 
pressure  of  the  foot  upon  the  treadle 
brings  the  tightener  in  connection  with 
the  belt  upon  the  pulley,  and  thus 
varies  the  stroke  in  proportion  to  the 
pressure  applied :  on  removing  the 
foot,  the  treadle  flies  up,  brin^og  the 
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the  furnace.    It  is  also  used  in 
heavy  forging. 

In  the  first-mentioned  use, 
the  ^qufezer  has  to  some  extent 
superseded  it :  and  in  the  latter 
line,  the  atmospheric  and  steam 
hammers — especially  the  latter 
^  have  entirely  dispcnsetl  with 
the  lilt  motion  when  very  heavy 


BraifUy's  Ciakioned  Hajnmer. 
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brake  upon  the  halimce-wheel,  stopping  it  instantly,  leaving  the 
hammer  up,  as  it  caunot  stop  witli  the  dies  closed. 

Tilt'iug-firiet.  {lioqfinfi.)  The  strip,  24  x  J  ini'li, 
ami  cliaiiilLTfil  to  an  edge,  laiil  down  aionnd  tlie 
edge  of  a  loot'  wliere  the  edges  of  tlie  shingUw  or 
slates  abut  upon  a  wall.  The  object  is  to  avoid 
leakaije  at  the  arris.     An  arris-fillcl. 

Tilt-mill.  (Metal.)  A  building  where  a  till- 
hif/iiiii'  r  is  used. 

Tilt-roof.  A  round-topped  roof,  shaped  like  a 
til/  nr  waynii-cover. 

Tim'ber.  ■  1.  (Carpentry.)  A  piece  of  wood  in  a 
fnuiie.  See  Be.\m  ;  OniDF.Il  ;  BllACE  ;  TiE;  JoIST; 
I'cisi-,  Pl,.viE  ;  Pl'ULlN  ;  Stkut  ;  etc.  See  list  un- 
der C'.inl'EXTRY. 

2.  (Shipbuildhui.)  Ojie  of  the  curved  frames  which 
fonn  the  ribs  of  a  ship.  They  are  built  up  of  several 
jneces  ;  the  Jtoor-iitiihrr^  are  between  the  hxl  and 
kcelsnn,  and  the  outward  and  upward  e.\tension-pieees 
are  fidtock.i,  first,  second,  third,  I'tc.  Tlie  portions 
extending  above  tlie  deck-level  are  the  <o/>  timbers. 
See  FU.A.ME,  Fig.  -209.3. 

Chnt  timbers  are  placed  obliiiuely  on  the  keel. 

F///'Hif-tiinbers  are  to  fill  up  between  the  tnimes. 

JC/K/c/fV-tiinbers  are  the  foremost  in  tiic  bow. 

Fnshion-pn-PQ-i.  the  hindmost  in  tlie  quarter. 

Eieh  timber-frame  comprises  :  — 

The  cross-pier*^,  or  half-door. 

The  several  buttocks. 

The  lop  limher. 

The  ieits;t/ienitt^-piece  {if  necessary)- 

Their  upper  ends  are  <-apped  by  the  rott^^li-tree  rail. 

The  lower  end  is  mortised  into  the  keel. 

The  sicin.  inner  and  outer,  is  bolted,  nailed,  or  tree-nailed  to 
the  timbers. 

Each  course  on  the  outside  is  a  strake.. 

Thick  strakfs  are  ivales. 
Fig.  64:0.  To    the    channels    (c/ini'n- 

iccil'S)  the  siirouds  and  back- 
sliit/s  are  connected 

Tim'ber  and  Room.  ] 

(Shi/jljiii/ditui.)      The 
width  of  a  timber  and  a  i 
space.     Also  called  room  j 
and  space,  or  berth  and 
SJidee. 

Tim'ber-bridge.  See  [ 
"WoiiiiEN  15kiiii;k  ;  also  ' 
list  under  Buiiifu;. 

Tim'ber-er's    Axe. 
{.Mininri.)       An   a.\e   or 
hatchet  of  the  mine-car-  [ 
penter,  used  in  cho]iping 

to  length  and  notching  the  timbers  which  support 

the  roof  and  sides  of  the  gallery  or  drift.     A  set  of 

timbers  consists  of 

the    cap    or    head-  fig  6451. 

piece,  two  uprights, 

legs  or   stanchions, 

and   the   sleeper  or 

sill.    See  Fig.  2911, 

p;ige  l-29li. 
Tim'ber-frame. 

{Smr-ini//.)  Arjang- 

saw :  the  name  by 

which  it  is  known 

in  England.  • 


Worssam's  (Figs.  G451,  6452)  comprises  an  iron  sole-plate 
bolted  to  a  timber  framing  and  carrying  upright  standards.  It 
has  a  -swing-frame  carrying  a  gang  of  sa.vs  and  reciprocated  by 
two  connecting-rods,  which  vibrate  outside  of  the  main  stand- 
ards by  tile  action  of  a  double-throw  crank-shaft.  'I'lie  timber 
is  propelled  to  the  saw  on  rollers,  top-pressure  rollers  being 
provided  to  keep  if  vvi-ll  down.  The  end<  of  the  timber  are 
suppcn-t4-d  and  .liuided  by  carriages  running  on  rails  back  and 
front  of  the  machine.  See  also  Plate  LI  V.,  page  2U42 ;  Fig. 
•2157,  p:igi'  !I42. 

Tim'ber-head.  (Shipbuilding.)  So  much  of  a 
IVunii-liiiilter  as  rises  above  the  deck. 

Tim'ber-hitch.  (Xnutiail.)  The  end  of  a  rope 
is  taken  round  a  s[iar,  led  under  and  over  the  stand- 
ing ])ait,  and  passed  two  or  three  turns  round  its 
own  part,  making  a  janiniing-eyi'. 

Tim'ber- scribe.  A 
scciring-tool  for  timber.  A 
rac'-k/ii/e. 

Tim'ber-'wain.      The 

English  name  lor  timber- 

The  sarracum  of 


Fig.  6452 


TnubfT- Frame  (.Sidt  Elevation). 

.luvenal.     Shown  on  the  Trajan  column. 

Tim'bre.  Fr.  (Music.)  The  <?««?%  of  tone  dis- 
tinguishing voiiws,  instruments,  and  stops,  irrespec- 
tive o\  pitch  or  intensity. 

All  the  notes  of  a  given  stop  of  an  organ  have  of  necessity  the 
same  timhrr,  but  in  pitch  they  range  throughout  the  extent  of 
the  chromatic  scale-  Corresponding  notes,  of  sotps  pitcited  in 
utttsQn,  such  as  the  open  dmpasnn,  diilcittiin,  trtnttpel.  httssonn, 
rremoiia.  vox-It\tmann,  have  the  same  pitch,  but  each  differs 
from  the  other?  in  titnhrr  :  the  qiirtltttt  of  the  tone  is  different. 
This  difference  is  attained  in  various  ways.  Some  of  the  pipes 
have  wooden  mouth-pieces,  others  metallic  mouth-pieces,  reed 
pipes,  reeds  of  varying  qualities,  tubes  of  varying  proportions 
and  shapes,  to  imitate  the  peculiar  sounds  of  the  %'arious  in- 
struments after  which  they  art;  named,  as  Jiitte,  trumpet,  bas- 
soon, oboe,  etc. 

Tim'brel.  A  dnini  or  tambourine  usmI  in  aneient 
times.  We  re.ad  of  it  in  E.xodus  and  Job.  .Miriam 
sang,  dancetl,  and  played  on  the  timbrel  when  she 
took  her  part  in  the  grand  antiphonal  by  the  Ked 
Sea.     See  T.^mbourine  ;  T.^bret. 

Time-a-larm'.   .\n 
audibk^    notice-    at    tlie  Fig.  6453. 

expiration  of  a  set  time. 
In  this  sense,  every 
striking  clock  is  a  time- 
alarm.  Clocks  and 
watches  are  also  made 
to  sound  an  alarm  at 
such  a  time  as  may  be 
predetermined   by  set- 


Worssam's  Timber-Frame  [End  E.t 


Time-Alarm. 


TIME-BALL. 


TLME-PRIXTIXG   MACHINE. 


ting  the  machiuerj^  therefor.  (See  Alarm-clock.) 
The  term  is,  however,  speeifically  applied  to  a  device 
to  waken  sleepers  ;  in  some  eases  it  goes  so  far  as  to 
fire  a  pistol,  strike  a  match,  light  a  candle,  and  up- 
set the  bed,  or  empty  a  pitcher  of  water  into  the  face 
of  the  sleeper.  Strange  how  much  trouble  some 
people  will  take  not  to  rest  ea.-^y  I 

In  Fig.  6453,  the  weight  is  elevateil  by  coiiiog  its  supporting 
cord  upon  the  shaft,  and  is  raise*)  so  high  that  when  the  shaft 
is  connected  to  the  spindie  of  the  niiDure-hand,  the  required 
time  shall  elapse  before  the  weight  descends  sufficiently  to  de- 
press the  detent  of  the  alarm.  A  scale  on  the  post  indicates  the 
liight  to  raUe  the  weight. 

Time-balL  A  ball  on  a  pole,  dropped  by  elec- 
tricity at  a  prescribed  instant  of  time.  An  electric 
tiine-baV.  It  is  used  especially  in  maritime  cities  to 
give  time  to  the  officers  of  the  ships  in  port. 

Time-can'dle.  One  in  which  the  size  and  qual- 
ity of  the  material  and  the  wick  are  so  regulated 
that  a  certain  length  will  burn  in  a  given  time. 
Candles  colored  or  indented  at  certain  intervals  so 
as  to  mark  time  were  patented  in  England  in  1859, 

In  Asser's  Life  of  Alfred  the  Great  it  is  stated  that  the  king 
had  for  his  daily  n.«e  six  tapers,  earh  12  inches  long  and  con- 
taining 12  dwts.  of  wax,  and  divided  into  12  parts  or  inches, 
of  which  three  would  burn  in  one  hour.  To  prevent  flaring 
and  irregular  consumption,  be  shielded  the  light  by  thin  plates 
of  horn,  making  a  iautern.    See  L.\xtern'. 

Time-de-tect  or.  An  instrument  for  recoi-ding 
the  time  at  which  a  watchman  may  be  present  at 
different  stations  on  his  beat. 

It  is  a  kind  of  large  strong  watch,  which  is  carried  by  the 
vatchman,  and  is  provided  with  several  keys,  differing  some- 
Fig.  G4o4 


I  the  interior  chai^ge  of  the  shell.    See  also  Fuse,  Fig.  2132,  mnd 
pages  928,  929. 

Time-keep'er.     {Horolo<jn.)     A  watch  or  clock. 

See    ll..i;oi..,(;irAL    iNSTKtME.NT.s,  list,    pjVges    1123, 

11-J4. 

Time-lock.  A  lock  having  clock-work  attached, 
which,  when  wound  up,  |)revent.s  the  holt  being 
withdi-awn  when  locked,  until  a  certain  interval  o? 
time  has  elapsed,  even  by  means  ot  the  proper  key. 
Various  devices  may  be  emyiloyed  lor  this  purpose  ; 
in  one,  a  circular  stop-plate  rests  again.st  the  en<l  of 
the  bolt  and  resists  its  withdi-awal  until  pushed 
away  by  the  movement  of  the  train  at  the  end  of  the 
time  to  which  it  was  woundup.  See  Alai:m-clock, 
page  57. 

Ti-men'o-guy.  {XaiUicaJ.)  A  rojw  made  fast  to 
an  anchor  when  stowed,  to  keep  roims  from  fouling 
;  on  it. 

Time'piece.  An  instrument  for  indicating  time. 
i>ee  ("LOiK  ;  WATCir  ;  t'HKONOMETKr:  ;  Clki'sydka  ; 
'  HniK-GLAss  ;  DiAL.  See  list  under  HoiiOLOGiCAL 
I.ssrraMKNT.s,  page  1123. 

Time-priut'ing  Ma-chine'.  An  api«iratus  for 
imprinting  on  a  letter,  dispatch,  or  other  document 
the  time  at  which 


Fig.  G455. 


Time-Detertor. 

what  from  each  other,  and  each  adapted  to  operate  a  niirker 
appropriate  to  itself  alone,  and  which  leaves  an  imprint  on  i-^ 
own  particular  circle  of  the  dial :  one 
of  these  keys  is  secured  at  each  «t:ition 
to  be  visited,  and  that  one  must  be  em- 
ployed in  order  to  leave  the  proper 
record,  it  not  beiog  accessible  to  the 
watchman  at  any  other  point. 

Time-fuse.   A  fuse  which  can 
be  so  arranged  as  to  explode  a 
charge  at  a  certain  determinate 
i  interval   after   the   time  of    its 
I  ignition.     This  is  usually  effect- 
ed either  by  cutting 
(^f^^^  out  or  off  a  portion 
p^_Pn     of  the  fuse   or  by 
employing  compo- 
sitions    of    which 
given  lengths  burn 
at  different  rates. 

Fig  64o5  shows  a 
"  Bornian"fusp.  which 
at  the  ilis4-hariring 
pointis  jncont.ict  with 
a  charalM*r  containini; 
quick  powder,  and 
communicating     with 


Time  and  Percussion  F»se  for 
Kcplosive  i>heils. 


:  it    was     sent,    re-  Fig  6456- 

i  ceived,  filed,  etc. 
!  Adapted  for  nse  in 
I  .telegraphic  orother 
'  offices  where  nu- 
merous records  of 
!  this  kind  have  to 
I  be  made. 

Fig.  6456  is  a  stamp- 
ing-apparatus which 
automatically  records 
the  time  of  each  im- 
pression made  upon  it. 
It  compri.'^s  a  clock 
provided  with  a  min- 
ute-wheel having  ».» 
teeth,  which,  through 
the  medium  of  a  lever 

:  having  at  one  end  a 
spring  nib  which  has 
a  limited  freedom  of 
movement  in  one  di- 
rec t ion ,  act.*  upon  a 
ratchet-wheel  also  hav- 
ing GO  teeth ,  and  borne 
upon  the  same  shaft 
with  the  plain  wheel  - 
on  which  the  minur>  - 
are  engraved.      A  jiv 

,  on    this   wheel  at   t!. 
expiration  of  each  b'  i ; 
strikes    a    pawl-lev. 
which  rotates  a  wL. 
a,  h.aving  the  hours  en- 
graved on   its   periph- 
ery :  to  this  is  affixes  I 
a  wheel    b    having  24 
divisions,    12    marked 
A.  .M.  and  12  marked 
P.    31.      <r  is    a    wheel 
numbered  from  1  to  31 , 
corresponding  to  days,    Hinchman''s  Time-Printing  Apparatus. 
and  d  a  wheel  having 

the  months  engraved  on  its  circumference;  these  two  wheels 
are  adjusted  by  hand.  An  endless  ribbon  passes  over  the  faces 
of  the  wheels  a  b  c  d  e  around  rollers  kk  k  k,  and  is  inked  by 
contact  with  the  inking-roller  r.  Impressions  are  made  by  the 
hand-stamp  p.  which  at  the  same  time  depresses  a  pawl-rod  q 
that  engages  a  ratchet-wheel  5,  causing  the  lower  left-hand 
roller  to  rotate  and  feed  the  ribbon. 

In  this  device  the  clock-work  only  acts  upon  the  printing 
mechanism  for  an  instant  in  each  minute,  so  that  no  shock  is 
communicated  to  the  former  in  the  act  of  stamping. 

In  another  machine  a  time-piece,  provided  with  minute,  hour, 
and  calendar  wheels,  having  raised  6gTirfs  and  letters  on  their 
edges,  arranged  in  line  side  by  side,  and  operate.)  from  the  time- 
piece by  a  pawl  and  armature  lever  of  a  magnet,  is  combined 
with  a  suitable  inking  and  spring-plate  device,  so  that  the  time 
and  ilate  may  be  at  any  time  printed,  either  by  a  hand-pad  or 
by  the  action  of  a  second  electro- magnet. 
In  a  third  machine  by  the  same  inventor,  the  tvpe-dials  are 
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concentrically  arranged  in  a  liorizontJil  plane,  and  are  operated 
by  bevel-gears  connected  with  the  main  sliaft.  Eaich  revolution 
of  the  minute-Jial  moves  the  hour-dial  one  space,  while  one 
revolution  of  the  latter  moves  the  vertically  arranged  meridian- 
wheel  and  the  di^k  indicating  the  day  of  the  month  each  one 
space,  and  the  latter  in  turn  moves  the  month-disk.  When  the 
platen  is  depressed  to  make  an  impression,  and  the  rotation  of 
the  shaft  is  suspended,  the  clock-movement  winds  up  a  spring 
within  one  of  the  cog-wheels  connecting  said  shaft  with  that  of 
the  clock,  which  spring,  as  the  shaft  is  released,  conmiuuicatcs 
to  it  its  lost  motion. 

Tim'er.  A  watch  wliieli  has  a  sfcoiuls-hand,  re- 
volviiit^^  once  in  a  minute,  ami  a  counting  hand  which 
rccunls  minutes.  It  has  a  luojecting  pin  which, 
whfn  iPicsficd,  causes  tlie  hand  to  fly  back  to  zero, 
and  remain  there  till  the  |)ressure  is  removed.  A 
iurm  of  stop-\\\iiiA\,  keei)ing  not  actual  time,  but  the 
time  between  events,  sucli  as  the  starting  and  arrival 
time  in  a  i-ace. 

Time-sig'nal.  A  means  of  indicating  tlie  local 
time  at  an  observatory  to  observers  at  one  or  several 
distant  points. 

Dropping  a  ball  (th/ie-bnll)  at  a  fixed  hour,  1  o'clock,  P.  M., 
or  mean  noon  daily,  has  long  been  in  use  in  maritime  cities  and 
observatijries.  This  serves  as  a  means  of  reguliiting  or  ascer- 
taining the  rate  of  clocks  or  chronometers  at  all  points  where 
the  falling  of  the  ball  is  visible. 

Thf  elwtro-magnetie  telegraph  has  been  used  for  operating 
time-signals  at  much  greater  distances;  thus,  the  Greenwich 
time  is  indicated  at  Liverpool  and  other  cities  in  England  by 
the  dropping  of  a  ball  by  means  of  an  electric  circuit  eperated 
from  Greenwich,  the  cin'uit  being  automatically  closed  at  one 
o'clock.  The  ball  is  dropped  through  the  intervention  of  a 
series  of  levers,  to  one  of  which,  acting  as  a  detent,  the  arma- 
ture of  an  electro-magnet,  made  so  by  the  closing  of  the  circuit, 
is  attached.  When  this  is  attracted  by  closing  the  circuit,  the 
detent  is  withdrawn  and  the  ball  falls. 

By  galvanometers  placed  in  the  circuits  of  the  time  wire  to 
Liverpool,  and  the  return  wire,  it  was  ascertained  that  the  time 
elapsing  between  the  receipt  of  the  current  in  London  and  the 
diwcharge  of  the  ball  in  Liverpool  was  '*  20  of  a  second  ;  of  this 
-  jn  were  occupied  by  the  automatic  circuit-closer,  *  jn  '^y  ^'^^ 
ball-trigger  mechanism,  leaving  ^  30  of  a  second  for  the  pa.ssage 
of  the  current  by  the  underground  wire. 

By  means  of  an  improved  arrangement  devised  by  Mr.  Varley 
for  connecting  the  observatory  at  the  Cape  of  Good  Hope  with 
tiuie-balls  at  Sinionstowu  ami  Port  Kliz:tbcth,  the  time  elapsing 
between  the  pas.'iage  of  the  current  at  Capetown  and  that  an- 
nouncing the  falling  of  the  ball  at  Port  Elizabeth,  oOU  miles  dis- 
tant, is  found  to  be  but  i  is  of  ^  second. 

Time-ta'ble.  1.  A  table  giving  the  times  of 
stavtnig  and  arrival  at  each  station  of  the  daily  trains 
on  a  given  road. 

2.  A  reciird  of  time  of  employes. 

3.  A  board  divided  by  vertical  and  horizontal  lines 
representing  time  and  distance  respectively,  and  used 
to  denote  speed  of  trains.  See  Speed-recoiiueu, 
Fig.  5373,  etc. 

Tim'ing.  {Machinery.)  The  regulation  of  the 
parts  ot  a  machine  so  that  all  the  motions  shall  take 
placL'  in  due  order  and  time.  This  may  be  illus- 
trated in  the  sewing-machine,  in  which  the  stroke  of 
the  needle,  the  shuttle,  and  the  feed  take  place 
nece.s,^a^ily  in  an  exart  sequence. 

Tim'ing-ap'pa-ra'tus.  {Railway.)  An  appa- 
ratus for  automatically  recording  the  rate  of  speed  of 
railway-trains. 

An  endless  screw  on  the  axle  of  a  car  through  the  medium 
of  a  worm-wheel  and  connecting-rods  causes  a  pencil-point  to 
traverse  back  and  forth  across  a  strip  of  paper  winding  over  a 
drum  moved  by  clock-jsork.  The  paper  is  ruled  with  trans- 
verse lines  corresponding  to  minutes,  and  the  rate  of  speed  is  in- 
dicated by  the  number  of  lines  which  the  pencil-mark  crosses 
during  its  passage  from  one  side  of  the  strip  to  the  other.  Thus 
at  the  rate  of  L5  miles  an  hour,  the  diagonal  pencil-line  will 
cross  four  of  the  ruled  lines;  at  20  miles,  three ;  and  so  on. 
When  the  train  is  stopped,  the  pencil-mark  will  he  directly 
across  the  paper,  parallel  to  the  ruled  lines.  See  Speed-regis- 
ter ;  Speed-recokder;  etc. 

Tim'pa-no.     A  drum.     See  Tympano. 

Tim-whis'key.  A  heavy,  lumbering,  low- 
wheeled  carriage. 

Tin.  Eipiivalent,  59  ;  symbol,  Sn.  {stannum)  ; 
speeilic  gravity,   7.29  ;  fusing-point,   4-42'  Fah.     A 


Fig.  6457. 


malleable,   fusible,  soft,  white,   lustrous  metal,  not 
readily  corroded  by  atmospheric  influences. 

The  bichloride  is  used  as  a  mordant. 

Tin  forms  an  ingredient  in  most  of  the  white  al- 
loys, such  as  solders,  Britannia  metal,  pewter.  See 
Alloy. 

Iron  plate  is  tinned  to  prevent  its  oxidation,  and 
the  tin  i)late  —  as  it  is  then  called  —  is  used  tor  nu- 
merous purposes  in  and  about  the  house,  from  the 
roof  and  eave-spouting  to  the  culinary  vessels  in  the 
kitchen. 

Kassiteros  (Gr.)  is  the  ancient  Sanscrit  word  Kasttra;  Zhin, 
in  German  :  den,  in  Icelandic  ;  ilti,  in  English  ;  lenn,  in  Swed- 
ish: answering  to  the  Malay  and  .Javanese  ttmah.  The  names 
of  articles  of  commerce  become  widely  distributed;  as  the  San- 
scrit 'sarkara  and  kanda,  whence  our  su^ar  and  candy.  The 
old  German  word  glessinn,  amber,  has  become  the  modern 
glass;  the  latter  resembles  the  former  very  closely. 

*'  Through  the  intercourse  whicli  the  Phrenicians,  by  means 
of  their  factories  ou  the  Persian  Gulf,  maintained  with  the  east 
coast  of  India,  the  Sanscrit  word  kasCira,  expressing  a  most 
useful  product  of  Further  India,  and  still  existing  among  the 
old  Aramaic  idioms  in  the  Arabian  word  ka^dir,  became  known 
to  the  Greeks  even  before  Albion  and  the  British  Cassiterides 
had  been  visited."'  —  Humboldt. 

The  position  of  the  Cassiterides,  or  "  Tin  ''  islands,  referred 
!  to  by  Herodotus,  Book  IH.  Chap.  115,  was  kept  secret  by  the 
Phoenicians,  who  had  been  dealing  with  the  (.'eltic  natives  of 
Cornwall  and  Ireland  for  many  centuries,  introducing  among 
them  many  of  the  weapons  and  implements  which  are  found  in 
their  barrows  and  bogs.  Strabo,  Polybius,  aud  Diodorus,  each 
has  his  guess  as  to  the  geographical  position  of  the  islands. 
The  trading  for  tin  seems  to  have  been  conducted  at  St.  Mi- 
chael's mound  in  Cornwall,  to  which  place  it  was  carried  in 
carts  across  the  sands  when  the  channel  was  dry  at  low  tide. 

A  rude,  smelted  block  of  tin  was  found  some  years  since  at 
Ladock,  near  Truro,  Cornwall,  supposed  to  have  been  smelted 
at  the  time  when  the  Phcenicians  traded  with  ancient  Cornu- 
bia.  and  is  in  the  Truro  Museum.  It  is  about  2  feet  11  inches 
long,  11  inches  broad,  and  3  inches  thick. 

Strabo  says:  "  The  people  hve  by  their 
cattle,  and  have  mines  of  tin  and  lead ; 
these  metals  they  exchange  for  pottery, 
salt,  and  bronze  implements  " 

Ptolemy,  Pliny,  Solinus,  and  P.  Mela 
referred  to  the  islands. 

The   met-'il   is    believed    to    have    been 
brought  to  the  Mediterninean.  from  the  Ma-  Phanician  Pig 
lay  islands  to  India  and  Arabia,  in  early  times. 

Tin  is  mentioned  in  the  Bible  in  the  books  of  Numbers, 
Isaiah,  aud  Ezckiel.  The  latter  mentions  it  as  coming  from 
Tarshish  to  Tyiv,  probably  Tartessus.  now  Cadiz,  where  there 
was  a  famous  Phinenician  colony,  and  where  the  trading-ves- 
sels from  the  Ciu^siterides  would  naturally  call. 

Tin  is  first  mentioned  as  among  the  spoil  of  the  Midianites, 
1452  B.  c,  when  the  five  kings  of  Midian  and  the  recalcitrant 
Balaam  were  slain.  Gold,  silver,  bra.«s  (?  copper),  iron,  tin,  and 
lead  were  among  the  spoils,  and  the  tribes  also  received  an  ac- 
cession of  32,000  young  females. 

The  tin  was  probably  obtained  from  the  intercourse  of  the 
Midianites  with  Phcenicians.  The  sources  of  supply  from  the 
Indian  Archipelago  were  not  then  opened  to  the  Mediterranean 
countries. 

Tinning  was  practiced  by  the  Romans.    Pliny  says  :  — 
"  Stannum  illitum  a'neis  vasis."' 

Dripping-patts  have  been  found  at  Herculaneum  plated  with 
silver. 

The  tin  of  commerce  is  derived  from  the  native  oxide,  which 
is  found  in  Cornwall,  Malacca,  the  island  of  Banca,  Germany, 
Bohemia,  Hungary,  Australia,  Chili,  and  Mexico. 

Five  kinds  of  metallic  tin  are  found  in  the  market,  known  as 
Banca,  Straits,  English,  Spanish,  and  .Australian.  The  first, 
derived  from  the  island  where  it  is  produced,  is  the  purest  and 
best.  Straits  tin  comes  from  Singapore,  Borneo,  and  other 
places  adjacent  to  the  Malayan  peninsula,  and  ranks  second. 
The  English  tin  ranks  third;  the  better  qualities,  however, 
which  arc  retained  for  home  consumption ,  equalling  the  Banca. 
Spanish  tin  comes  from  Mexico  and  South  America  ;  it  is  badly 
retiued,  and  commands  a  less  price  than  either  of  the  others. 
The  provinces  of  New  South  Wales  and  Queensland,  Australia, 
now  furnish  inmiense  quantities. 

The  tin  of  Cornwall  is  principally  derived  from  the  peroxide  ; 
the  tin  stone  is  found  in  veins  associated  with  copper  ores  in 
granite  and  slate  rocks,  in  which  case  it  is  called  mine  tin.  It 
is  also  met  with  as  an  alluvial  deposit  mixed  with  rounded  peb- 
bles, and  is  termed  stream  tin.  When  occurring  in  reniform 
masses  or  wedge-shaped  i>ieces  with  concentric  bands,  giving  it 
a  ligneous  appeanmce,  it  is  termed  ivond  tin. 

The  ore  is  brnkcn  with  a  hammer  into  pieces  about  the  size 
of  a  man's  fist,  crushed  in  a  stamp-mill,  and  then  undergoes  a 
number  of  washing  and  separating  proce.sses  depending  on  its 
quality  and  condition,  such  ixsbudditng,  tossing  or  tozin^,  c/iiui- 
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ming,  diUuing,  vnnning,  jigging,  trunking,  framing  or  racking, 
and  lying,  the  latter  being  generally  performed  after  roostinsr. 

The  ore  haviDg  been  thus  prepared  is  roasted  in  a  reverbera- 
tor}' furnace  to  get  rid  of  the  sulphur  aud  arsenic.  The  latter 
is  collected  in  chambers  and  rt^sublimed  to  form  the  white 
arsenic  of  commerce.  The  calcined  ore  is  then  wx^hed  to  re- 
move the  impurities.  If  it  contain  copper  pyrites,  it  is  exposed 
for  some  time  to  the  atmosphere  aud  again  washed,  in  order  that 
the  oxygen  may  convert  the  pyrit4?s  into  a  soluble  sulphate.  If 
copper  be  present,  the  calcine-J  ore  may  be  treated  with  dilute 
eulphunc  acid,  whicii  dissolves  the  copper  without  attacking 
the  tin. 

After  washing,  the  ore  is  called  black  tin,  and  is  ready  for 
smelting  This  process  is  conducted  in  a  reverbeniton*  furnace, 
with  common  pir-caU,  anthracite  or  other  carbonaceous  sub- 
stance being  mixed  \rith  the  ore  to  produce  an  ordinary  quality 
of  metal ;  but  if  very  pure  metal  is  desired,  a  blast-furnace,  with 
charcoal  fur  fuel,  is  used.  In  tBe  former  case  the  ore,  mixed 
with  about  '^:;^ts  weight  of  powdered  coal  or  anthracite,  and  a 
little  slaked  Hme  or  lluor  spar,  serving  as  a  flux  for  the  silica 
present,  is  placed  upon  the  floor  of  the  furnace  and  slightly 
sprinkled  with  water.  During  the  first  six  or  eight  hours  the 
doors  of  the  funiaco  are  closed,  and  the  heat  gradually  in- 
creased- The  door  is  then  opened,  and  the  fused  mass  worked 
with  a  long  iron  paddle  to  separate  the  slag. 

The  molten  metal  is  then  drawn  off  by  removing  a  clay  plug 
from  the  tap-hole,  and  flows  into  a  basin.  The  slags  are  di- 
vided into  three  cUisses,  one  of  which  is  thrown  aside,  a  second 
restamped  and  worked,  and  the  third  smelted  with  the  succeed- 
iug  charge.  The  tin  thus  produced  is  refined,  by  liquation,  or 
slow  fusion  in  a  reverberatory  furnace,  the  dross  tloatiog  on 
the  surftice  while  the  tin  is  drawn  off' ;  billets  of  green  wood  are 
then  lowered  into  the  molten  metal  and  allowed  to  remain  for 
some  three  honrs ;  ttiese  cause  the  lighter  remaining  impuri- 
ties to  rise  in  the  form  of  a  scum  to  the  surface,  the  heavier 
ones  subsidiug  toward  the  bottom.  Three  strata  are  thus 
formed :  the  upper,  being  most  pure,  is  termed  re&ned  :  the  low- 
est most  impure,  and  t)ie  mil  Lie  medium.  Each  is  ladled  out 
into  iron  molds,  forrang  what  is  known  as  btock-ttn.  The  re- 
fined is  used  princi;>ally  for  tin-plate 

The  blowing- house  is  often  employed,  where  charcoal  is  cheap, 
for  producing  a  fine  i^uality  of  tin.  In  this  the  ore  is  smelted 
in  a  blast-furnace,  and  the  metal  refined  by  poling  with  green 
sticks  of  wood. 

Grain-tin  is  prepared  by  plunging  blocks  of  tin  into  a  bath 

Fig.  645?. 
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of  molten  tin,  and  when  they  have  assumed  a  brittle  crystaling 
texture,  they  are  broken  with  a  hammer ;  or,  after  being  heated 
nearly  to  the  fusing- point,  they  are  allowed  to  fall  from  a  consid- 
erable hight ;  they  are  thus  broken  up  into  elongated  grains. 

Tin  Can.  The  ordinary  name  for  the  cans  of 
tinned  iron  now  so  widely  used. 

One  of  the  great  improvements  in  this  branch  of  business  was 
the  tiu  can  of  Masury,  in  lSo9,  in  which  he  made  a  portion  of 
thecover  of  verv  thiu  metal,  which  could  be  readily  cut  through 
with  a  knife.  iOj^fH^ljON)  of  these  cans  are  made  yearly,  10,<^ii>0 
being  used  daily  by  the  Borden  condensed  milk  company.  The 
invention  is  largely  use!  in  the  paint  trade,  as  it  enables  paints 
to  be  put  up  in  liquid  form,  ready  for  u.«e,  thereby  saving  the 
painters  time  and  trouble  in  mixing  paint.  See  CiN-soLfERiNG 
Machise,  and  other  titles  under  Sheet-metal.  For  list,  see 
Plumbing  and  Sheet-metal  Wobk,  page  1750. 


Tm-clip'pings.    See  Tin-scrap. 

Tine t 'tire-press.  An  apparatus  for  thoroughly 
exti-actin;:?  the  active  principles  of  plants,  etc.,  by  sub- 
mitting tliem  to  compression. 

The  example  is  worked  by  hydraulic  power.  The  ram  of  the 
press  Ufls  the  table  which  supports  the  bnx  in  which  the  in- 
fused mass  is  contained.  The  platen  is  above  the  press,  and  is 
statiouary  during  the  operation  of  pressing,  but  is  moved  out 
of  the  way  when  filling  aud  emptying  the  box. 

Tine.  A  term  )tropiTly  applied  to  a  prong  which 
pi*;rces,  as  in  folks,  \\Jn*Uier  for  culinary  or  table 
use,  or  such  as  are  adapted  for  hay  or  manure.  It 
must  not  be  confounded  with  toothy  as  in  the  liarrow, 
or  the  cylinder  of  a  tln-ashing-niachine,  etc.  ;  the 
action  is  different.  The  stirrei-s  of  otht-r  cultivators 
are  known  as  shovels,  sluircSj  or  tecth^  according  to 
form  and  action. 

j      Tin-foiL     Very  thin  sheet-tin  ;  often  alloyed. 
Tin-fur'nace.   Tin-ore  is  broken  into  jdeces  with 

'  small  hannuer-s,  and  the  pieces  of  spar  thixtwn  aside. 
The  ore  is  then  crushed  between  rollei-s,  jigged,  to 
separate  the  tin-stone  from  the  refuse,  then  stamped 
and  washed. 

The  crushed  and  washed  ore  is  calcined  in  furnaces,  to  get  rid 

of  arsenic  and  other  volatile  impurities.     It  is  then  mixed  with 

powdered  culm  or  anthracite  coal,  and  put  in  another  furnace. 

The  heal  expels  other  impurities,  the  earthy  matters  float,  and 

the  metal  is  drawn  off  at  a  tap-hole. 

In  the  subsequent  refining  process,  the  remaining  impurities 

are  gradually  eliminated,  an<l  the  refined  tin  is  cast  in  granite 

molds  in  bU>cks  of  3«Xl  pounds  each.     This  is  block-tin. 
i      Grain-tm  isobtaine<i  by  granulating  molten  tin  in  water,  from 
'  a  second  melting  of  block.';  of  a  superior  quality  of  metal. 
Fig  6459  represents  the  furnace  used 

at   Altenbei-g,    Saxony,    for    smelting  Fig.  &459. 

roasted  tin-ores.  It  is'of  granite,  about  

10  feet  high    a  is  the  shaft :  b,  the  fore- 

hearih  ;  d,  the  bottom  stone:  and  c, 

an  iron  caldron  for  receiving  the  metal ; 

a  tuyere  enters  through  6.  The  ore, 
j  mixed  with  coke,  coal.  orchareoal,and 
■  slag  from  former  .^meltings,  is  placed 
'  in  rt  ;  the  reduced  tin  collects  first  on 

the  fore-hearth  b  and  runs  thence  to 

c.     In   this  state  it  contains  iron  and 

arsenic,  from  which  it  is  purified  by 

liquation:  the  pure  tin,  fusing  more 

readily,  oozes  out  and  leaves  a  more 

infusible  alloy  behind 

Tin-glass.    The  glass-niak-         Tin-Fumaee. 
er's  namt*  for  bismuth. 

Tin-glaze.  {Pottery.)  An  opaque  glaze,  or 
enamel,  having  oxide  of  tin  as  a  basis,  used  upon 
majolica  ware  aud  other  fine  ^wtteiy. 

Tin-glazes  are  found  upon    ancient  ^yptian   and    Persian 
articles.     The  process  appears  to  have  been  introduced   into 
Europe  by  the  Saracens  ;  tin-glazed  tiles  manufactured  about 
13i)0  A-  D.  being  found  in  the  Alhambra.     They  also  made  very 
i  beautiful  wares,  known  as  Hi  spa  no-Mores  que,  recognizable  by 
!  the  peculiar  metallic  luster  of  their  surface.     These  were  imi- 
i  tated  by  the  Italians  in  the  well-known  majolica  ware.     The 
earlier  specimens  of  this  have  a  lead  glaze,  aud  are  termed  half 
or  "  mezza  majolica."     Toward  the  close  of  the  fifteenth  cen- 
tury the  Italians  became  possessed  of  the  secret  of  making  tin- 
glazes,  and  soon  surpassed  the  work  of  their  predecessors  the 
Moors. 

!      Tink'er.    (Ordnance.)     A  small  mortar  on  the 

end  of  a  staff.     See  Fig.  1365. 

Tink'er's-dam.    A  wall  of  dough  raised  around 

a  place  which  a  plumber  desires  to  flood  with  a  coat 

of  solder.    The  material  can  be  but  once  used;  being 

consequently    thrown     away     as 

worthless,    it   has   passed   into   a 

proverb,    tisually    involving    the 

wrong  spelling  of  tlie  otherwise 

innocent  word  "dam." 

An  electrophonis  may  be  thus 

formed.        A    vial    n,    previously 

heated,  is  upset  upon  a  circular 

plate  b  with  a  turned-over  edge. 
»  A  circular  dam  of  doufirh  c  is  raised      Tijiker'sDam. 


Fig.  «eo. 
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around  the  lip,  forniiiif;  a  wall  to  liokl  the  soft  solder 
which  liohls  the  insulator-handle  to  the  plate. 

Tin-lined  Pipe.  Lead  pipe  is  lined  witli  tin  in 
order  to  ])ri*vent  the  formation  of  deleterious  salts 
by  the  action  of  the  water  on  the  lead.  Althou*:;h 
the  action  of  pure  water  upon  metallic  lead  when 
there  is  no  access  of  air  to  the  pipe  is  so  slight  as  to 
be  uninjurious,  yet  it  is  found  in  practice  that, 
owing  to  various  causes,  all  water  used  for  domestic 
purposes  containing  air  and  more  or  less  mineral  im- 
purities, the  water  after  its  .passage  through  lead 
pipes  is  found  to  become  charged  to  a  greater  or  less 
extent  with  the  poisonous  salts  of  lead.  Tin  is  much 
less  subject  to  bo  thus  acted  on,  and  its  salts  are 
comparatively  iunoeuuus. 

The  earliest  attempt  to  remedy  this  evil  by  lining  the  lead 
pipe  with  tin  appears  to  be  found  in  Alderson's  English  patent 

of  January  26, 1804. 
Fig.  64131.  In  this  the  lead  was 

cast  around  a  core  or 
-  ■   .,,.   ,,..,  mandrel    in    a    two- 

%y^   ..  ||[[i  %  '.  .^  P^i't  mold,  the  man- 

drel wa4  then  with- 
drawn and  replaced 
by  a  smaller  one, 
around  which  tlie 
fused  tin  was  poured 
A  reTei"saI  of  the  pro- 
cess was  provided  for, 
the  tin  liniug  being 
first  cast,  and  the 
lead  afterward  poured 
around  it.  The  com- 
pound pipe  was  after- 
ward lengthened  by 
beiiigdrawn  out  upon 
a  mandrel.  A  method 
of  drawing  out  the 
tin  liniog  upon  a 
mandrel,  inserting  it 
in  a  larger  leaden 
tube,  and  drawiug  out 
the  two  together,  is 
also  specified. 

The  first  specified 
methods  are  still  gen- 
erally followed,  vari- 
ous improvements 
having  been  made  in 
the  details. 

In  Fig.  0461,  the 
piston  £  of  a  hy- 
draulic press  serves 
to  operate  the  central 
plunger  i?  and  the 
annular  plunger  DF. 
The  former  force.^out 
the  tin  contained  in 
the  central  cylinder 
H,  and  the  latter  the 
leaii  in  the  annular 
cylinder  G  I.  J  is 
the  mandrel.  The 
machine  admits  of 
being  arranged  for 
making  pipe.s  all  of 
one  metal,  as  in  the 
lower  portion  of  the 
figure. 

InFig.  6462,  twoor 
more  cylinders  H  H, 
K  K  are  employed. 
The  hollow  ingot  of  tin  B  Bis  placed  on  a  mandrel  and  forced 
through  the  central  opening  previously  maile  to  receive  it  in  the 
ingot  of  lead  A.  The  pressure  unites  the  two  together,  and  the 
compound  pipe  is  forced  through  a  die  and  passes  out  through 
the  opening  E. 

In  Fig  64tJ3,  the  tin  is  cast  around  the  mandrel  e,  and  is  pro- 
tected by  a  tube  from  the  heated  lead  when  the  latter  is  poured 
into  the  cylinder  a  a.  By  a  motion  of  the  plunger  6  6  or  cylin- 
der a  n,  either  of  which  may  be  the  working  part,  the  two  met- 
als are  forced  through  a  die  at  the  bottom  of  the  cylinder  and 
united  together. 

Tin-Iiq'uor.  A  dyer's  solution  of  tin,  digested  in 
hydrochUirie  ami  nitric  acids,  with  an  addition  of  salt. 

Tin'man's-punch.  A  punch  or  swage  for  sheet- 
nielal  workers'  use.  The  plunger  in  the  machine 
illustrated  is  worked  by  treadle.  See  also  Punch  ; 
Sheet-metal  :  Stamping-machine. 


Machine  for  Making  Tin-Lined 
Lead- Pipe. 


Fig.  6463. 


Machine /or  Making  Tin- Lined 
Lead- Pipe. 


T  i  n'ma  n's  -  shears.  Fig-  6462. 

Hand-.shears  from  4  to  9 
inches  in  length  ;  the 
ends  of  tlie  handles  are 
bent  toward  each  other, 
soivs  to  nu^et  when  closed; 
also  known  as  snips. 
The  bench-shears  are  18 
inches  or  more  in  length, 
and  one  handle  is  bent 
down,  forming  a  square 
tang,  which  is  inserted 
through  a  hole  in  the 
bench  ;  the  other  oper- 
ates the  movable  blade. 
See  Shears,  Figs.  4928, 
49211. 

Tin'man's  -  sol'der. 
Ordinary  or  fine  tin  sol- 
der is  composed  of  2  tin, 
1  lead,  and  melts  at  about 
360"  Fah. 

Plumbers'  solder  con- 
sists of  1  tin,  3  lead, 
melting  at  about  500°  Fah.     See  Solder  ;  Alloys. 

Tin'man's    Tools.     See    under    the    following 
heads  :  — 

Anvil. 

Autogeneous  soldering. 

Bat. 

Beak-iron. 

Copper  bit. 

Cre!isiug-tOol. 

Die. 

Double-seaming  tool. 

Flanging  and  wiring  machine, 

Grooving-machine    for   sheet' 

metal. 
Grozing-iron. 
Latterkin. 
Mallet. 

P 1  an  i  sh  i  n  g-ham  mer. 
Punch- 

Raising-hammer. 
Riveting-hammer. 
Riveting-set. 
Roof-seaming  machine- 
Seaming-machine. 
Seaming -tools. 
Seam-set. 
Setting-punch. 
Shears. 

Sheet-metal  folder. 
Sheet-metal  press. 
Sheet-metal  shears, 
Snarling-iron. 
Snip. 
Solder. 

Soldering-furnace. 
Soldering-machino. 
Soldering- tools. 
Spinning-metal. 
Stake. 

Stamping-machine, 
Striking-up  press. 
Swage. 


Tin-Lined  Lead-Pipe  Machine. 

Swaging-machine. 

Teest. 

Tinner's  folding-machine. 

Tinner's  stove. 


Tin'ner's  Fold'ing-ma-chine'.  One  in  which 
the  sheet-metal,  cut  to  the  reipiired  shape  and  size, 
is  laid  upon  the  bed-piece,  held  by  a  lever,  and  bent 
up  against  the  forme?'  by  a  folder.  The  sides  of  the 
jKin  are  operated  upon  consecutively. 

Tin'ner's  Stove.  A  sheet-metal  stove  used  by 
tinmen  lor  heating  the  solderiug-tools.  See  Figs. 
5293,  5294, 

Tin'ning.  The  art  of  coating  other  metals  with 
tin. 

The  Romans  employed  tin  {sfaniuirti)  for  lining 
vessels  of  copper  in  wdiich  were  cooked  articles  which 
would  corrode  the  cojiper.  The  pnu'tice  is  cited  by 
Pliny,  Columella,  PalhuUus,  and  others.  Silver  was 
previously  used  for  tiiis  purpose,  and  afterward  a 
pewter  {argenlarmi)i)i   lead   and   tin.      The  tinned 
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vessels  were  known  as  vasa  stannea.     The  pure  tin 
was    preferred,    and 


Tinman's  Punch. 


Fig.  6464.  the  niixture  of  lead 

considered  an  adul- 
teration, as  we  un- 
derstand the  ]>assa<if 
of  Pliny.  Galen  re- 
fers to  the  same  mode 
and  kind  of  adulter- 
ation. 

The  process  seems  to 
have  been  by  immersion, 
as  at  present  pr.-icticed. 

Hollow  ware  is  tinned 
inside,  having  been  first 
thoroughly  cleaiu-d  and 
heated,  by  pourinir  grain 
tin  into  the  vessel  aud 
turning  and  rolling  it 
about  so  as  to  bring  it 
in  contact  with  every 
part.  Powdered  rosin  is  used  in  the  bath  to  prevent  the 
formation  of  an  oxide,  and  the  surface  of  the  ware  is  rubbed 
with  cloth  or  tow  to  aid  the  process.  In  coh/  tiniiin^-AU  amalgam 
of  tin  and  mercury  is  applied  to  the  metal,  the  mercury  being 
afuirward  driven  off. 

Bridle-hits,  stirrups,  and  other  small  articles  are  tinned  by 
immersion. 

See  also  the  following  :  — 

By  simple  iunncr-^ioa.  Dissolve  17.i  ounces  amnionial  alum 
in  12  pounds  boiling  water,  and  when  dis.'Jolved  add  1  ounce 
protochloride  of  tin.  The  articles  to  be  cuiited  are  well  cleaned, 
aud  then  immersed  in  this  hijuid  until  they  are  sufficiently 
white.  The  ainmoni.ical  salts  last  a  long  time,  but  the  tin  saft 
requires  occasional  renewal. 

By  contact  with  another  metal  in  a  suitable  liquid.     Dissolve 
lOi  ounces  bitartrate  of  potas«i  in  Ilk  parts  water,  and  add  J 
ounce  protochloride  of  tin,  and  boil  it  a  few  miuutes.      The  • 
articles  to  be  coated  are  innncrsed  in  a  solution,  in  contact  with 
a  piece  of  zinc  of  proportionate  size. 

By  the  battery.  Dissolve  11  ounces  pyrophosphate  of  potassa 
or  soda  in  17A  pounds  water,  and  then  add  4^  ounces  proto- 
chloride of  tin,  and  operate  by  the  battsiry  process  with  an 
anode  of  tin.     See  also  riN-PL.\TB 

Wegler  gives  the  following  method  :  — 

A  solution  of  perchloride  of  tin  U  first  prepared  bypassing 
washed  chlorine  g:is  into  a  concen 'rated  aqueous  solution  of  tin 
salt,  and  expelling  the  excess  of  chlorine  by  gently  warming  it, 
then  diluting  ir  witi  i-i:.;ti;  fo  ten  times  its  voiunie' of  water,  and 
filtering  it,  if  neie>sary  The  article,  well  pickled  in  dilute 
sulphuric  acid,  and  po  ished  with  .sand  and  a  steel  scratch- 
brush,  and  rinsed  with  water,  is  loi)>ely  wound  with  a  zinc  wire, 
and  immersed  fur  ten  or  fifteen  miuutes,  at  the  ordinary  tem- 

Fig.  6465. 


Apparatus  for  Coating  Metal  Plates  toitk  Tin. 

perature,in  the  dilute  solution  of  perchloride  of  tin.  When 
tinned  in  this  way,  it  is  raised,  brushed  with  a  scratch-brush, 
dried,  and  finally  polished  with  whitening.  This  applies  to 
tinning  caat-iroo,  wrought-iron,  steel,  copper,  brass,  lead,  and 
zinc. 

In  Butterworth's  apparatus  (Fig  64>15),  the  sheet  of  metal  to 
be  tinned  is  drawn  through  the  bath  contained  in  the  melting- 
pan  B,  being  fed  down  the  guide-plate  ^  and  drawn  forward  bv 
the  rollers  h  h'  a  a.  A  curved  apron  62  supports  the  sheet  while 
passing  throug'n  the  bafh- 

The  following  is  M  Ilceren's  process  for  giving  iron  wire  the 
appearance  of  silver  by  a  thin  film  of  tin  :  the  iron  wire  i.s  flrst 
placed  in  hydrochloric  acid,  in  which  is  suspended  a  piwe  of - 
zinc.     It  is  afterward  placed  in  contact  with  a  strip  of  zinc  in  I 
a  bath  of  two  parts  tartaric  acid  di.^solved  in  100  p«rts  of  water,  | 
to  which  area'lded  three  parts  of  tin  salt  and  three  parts  of  soda. 
The  wire  should  remain  about  two  hours  in  this  bath,  and  then  I 
be  removed,  and  made  brigiit  by  polishing,  or  drawing  through  ' 
a   polishing-iron.      By   this  galv.anic  method   of  tinning,  wire  | 
which  has  been  wound  in  a  spinil,  or  iron  of  other  shape,  can  > 
be  made  quite  white,  which  is  an  advantage  over  most  other 
methods,  where  the  wire  is  tinned  in  the  fire  and  theu  dnuvu 
through  a  drawing-plate. 
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Tin-plate.  Iron-plate  eoated  with  tin  by  dip- 
ping it  into  a  molten  bath  of  the  latter  metal' 

The  art  of  tinning  plate-iron  seems  to  have  been  invented  ia 
Bohemia,  was  carried  from  thence  into  Saxony,  lb"2U,and  other 
parts  of  Germany,  whence  the  rest  of  Europe  was  supplied  until 
near  the  end  of  the  seventeenth  century.  The  art  was  intro- 
duced into  England  by  Yarranton  about' 1675.  ' 

The  iron  used  is  charmal  iron,  rolled  into  sheets  of  various 
thickne.-is,  according  to  the  grade  aud  size  of  the  plates,  which 
are  cut  into  rectangular  pieces  of  the  required  sizes. 
The  proces.«es  are  as  follows  :  — 
,'  Scaling.  The  plate  is  bent  so  as  to  enable  it  to  stand  when 
placed  on  edge,  and  is  then  pickled  in  a  trough  containing  di- 
lute hydrochloric  acid.  The  bent  plates  being  laid  on  the  tioor 
in  a  row,  a  rod  is  placed  under  them,  and  thev  are  thus  lifted 
and  placed  in  a  furnace,  where  they  are  heated'to  r»*dness  The 
scale  then  drops  off;  after  removal  and  cooling,  the  plate  is 
beaten  smooth  on  a  cx^t-iron  anvil.  Cold  rolling  between  hard, 
polished  rollers  confers  smoothness  and  elasticity. 

Pickling.  The  plates  are  immersed  in  a  bath  of  acidulated 
bran-water,  at  about  100''  Fah.,  for  12  hours,  standing  half  the 
time  on  one  edge  and  half  on  the  opposite  one.  Thev  are  then 
transferred  to  a  bath  of  dilute  sulphuric  acid  (100=  Fah. ).  wliich 
makes  them  bright.  This  is  followed  by  a  bath  of  clean  water 
aud  scouring  with  hemp  and  saud. 

Tinning.  The  series  of  pots  in  which  the  dipping  is  per- 
formed is  placed  in  a  brick  structure  which  rises  above  the  floor 
of  the  factory,  and  at  which  the  workmen  stand.  This  struc- 
ture is  called  the  s/njc,  and  contains  the  furnace  which  heats  the 
pots  These  cast-iron  pots  are  arranged  in  a  row,  and  are  five  in 
number,  —  the//«-/*o/,  wash-pot .  greasr-poi,  pan,  and  list-pot. 

The  tin-pot  contains  about  500  pounds  of  block  and  gruin 
tin,  on  which  floats  4  inches  of  tallow,  to  prevent  oxidation. 
Alongside  it  is  a  grease-pot. 

The  washpot  is  nearly  full  of  the  best  grain-tin,  and  has  a 
partition  to  prevent  the  dross  from  gathering  at  that  part  where 
the  last  dip  is  given  to  the  plates. 
The  grens€-ppt  contains  lard  or  t^low  firee  from  salt. 
The  pan  has  a  grating  at  bottom,  and  no  fire  under  it. 
The  list-pot  has  only  i  inch  depth  of  tin  in  it. 
The  operation  is  as  follows  :  — 

SitO  plates  previously  dipped  in  a  grease-pot  are  placed  one  by 
one  in  the  tin-pot  (No.  1),  in  a  vertical  position,  and  left  tor  an 
hour  or  two,  the  heat  being  as  great  as  possible  without  burn- 
ing the  grease-  They  are  then  taken  out  by  tongs  and  plaied 
on  an  iron  rack  to  drain. 

The  plates  are  then  placed  in  the  larger  division  of  the  wash- 
pnt  (No.  2).  which  melts  off  the  superfluous  tin  acquired  in 
Xo  1 ;  being  taken  out,  a  few  at  a  time,  from  No.  2,  thev  are 
taken  up  singly  by  a  pair  of  tonga,  swept  on  each  side'by  a 
hempen  brush,  to  make  the  layer  equable  and  remove  drip, 
and  receive  a  final  dip  in  the  clean  side  of  the  wash-pot  bv 
which  the  marks  of  the  brush  are  erased.  '    " 

Each  plate,  after  its  final  dip  in  metallic  bath,  is  ])lunged  in 
the  grms'-poi  (No,  3),  which  is  so  hot  as  to  remove  superfluous 
metal,  allowing  it  to  drain  off  and  collect  in  the  bottoui  of  the 
pot.  The  plates  stand  singly  in  the  grease-pot,  being  separated 
by  pins,  and  as  the  pot  holds  but  five,  a  boy  is  continually  re- 
moving the  one  which  has  been  longest  in  the  grease. 

As  the  boy  takes  the  phtes  from  the  grtase-pot  (No.  3),  be 
places  them  on  edge  in  the  cold  pans  (No.  4)  to  drain  ofl"  the 
grease  and  cool 

Tlie  list-pot  (No  5)  is  employed  for  melting  off  the  list  or  sel- 
v;ige  of  tin  which  has  accumuiated  at  the  edge  of  each  plate  a.s 
it  stood  vertically  in  the  wash-pot  aud  grease-pot  (Nos.  2  aud 
3).  The  li^t,  being  thus  melted,  is  detached  by  a  smart  tap  with 
a  stick. 

The  grease  is  cleaned  from  the  warm  plates  by  rubbing  with 
dry  bnin.  The  plates  are  then  boxed.  Trade  custom  has  pre- 
>cribed  the  grades,  weights,  and  sizes,  which  are  indicated  by 
certain  marks  on  the  boxes,  as  shown  in  the  following  table;  — 


Names. 


Common,  No.  1 

Common,  No.  2 

Common,  No.  3 

Cross,  No.  1   

Two  cross.  No.  1 

Three  cross,  No.  1 

Four  cross,  No.  1 

Common  doubles 

Cross  doubles 

Two-cross  doubles 

Three-cross  doubles. . . . 

Four-cross  doubles 

Common  small  doubles. 

Cross  small  doubles 

Two-cross  doubles 

Three-cross  doubles.... 

Four-cross  doubles 

Walters,  common,  No.  1 
Wasters,  cross,  No.  1  .. 


Sizes 

No.  in 

Wciglit 

'      Box-      j 

Inches. 

a  Box. 

in  a  Box 

1    Marlis.      ■ 

Pounds 

1 

13JX10 

225 

112 

CI 

131 X  a 

225 

105 

CII 

123  X  9; 

i25 

lOO 

i  cm 

13!XI0 

:    225 

140 

IXI 

lyixlO 

j    225 

161 

XXI 

131X10 

!    225 

182 

XXXI 

ISjxin 

;    225 

203 

XXXXI 

]«}xl2i 

ino 

1 J 

CD 

16jxl-iJ 

100 

126 

XD 

ltijxl21 

100 

147 

XXI) 

lH3xl2i 

100 

168 

XXXD 

16jxl2{ 

100 

■    189 

XXXXD 

15  xll 

200 

IBS 

CSD 

15  xU 

2(X) 

1S9 

X.«D 

15  xll 

200 

210 

XXSD        1 

15  XU 

200 

231 

XXXSD     1 

15  xll 

200 

252 

XXXXSD , 

135x10 

225 

112 

\vc\ 

13JX10 

225 

140 

WXl         1 

TIN-POT. 
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TIP. 


The  process  iii  Pittsburg  is  as  follows  :  — 

Tlie  sheets,  cut  into  the  desired  sizes,  are  "  pickled  "  by  im- 
niersiou  iu  a  bath  of  dilute  sulphuric  acid  for  10  to  20  minutes. 
'I'lu'V  lire  then  annealed  for  from  i3  to  7  hours  :  then  rolled  cold, 
to  ijive   them  a.  surface   polish,     'J'his  operation    hardens  the  ; 
iron,  m  that  the  plates  are  a.cain  annealed,  with  greater  care  i 
and  Jit  a  lower  temperature,  for  (j  or  7  hours.     The  plate-s  are 
then  Ji-iain  pickled  in  an  acid  bath  for  some  10  minutes,  to  re-  j 
move  the  .scale  of  oxide,  washed  in  watijr  to  remove  the  acid,  , 
and  then  plunged  for  a  few  nionieuts  into  a  bath  of  palm-oil  or 
melted  tallow.     The  plates  are  then  put,  40  or  50  at  a  time,  in 
a  tin  bath,  where  they  remain  about  15  minutes.     Ou  leaving 
tliis,  the  plates  are  prunged  into  a  second  tin  bath,  on  leaving 
which  thev  have  thfr  dross  brushed  olf,  and  go  to  the  third  tin  '■ 
bath  :  froiu  that  they  go  into  a  tallow  or  oil  bath,  from  which 
they  are  drawn  by  passing  between  rolls,  which  smooths  them.  ; 
Thev  are  then  rubbed  with  shorts,  or  bran  and  leather,  to  clean 
them,  sorted  and  boxed,  each  box  of  I-  C   plate,  containing  112 
pounds,  or  112  plates,  the  plates  having  a  gage  of  about  No.  30,  ; 
and  weighing  one  pound  each  ;  I.  X.  brand  weighs  140  pounds  i 
to  the  112  sheets. 

Tin-pot.  The  fir.st  of  the  set  of  baths  in  which  ■ 
slu'ft-irun  is  tlijipeil  for  tinning.  | 

It  is  a  rectangiUar  cast-iron  vessel  hokling  about  ! 
500  jiyunds  of  block  and  grain  tin,  and  heated  by  a  , 
furnace,  which  envelops  tlie  sides  and  bottom.    The 
molten    tin  is  covered  with   a  layer  of  tallow  four 
Indies  thick,  to  prevent  oxidation.  I 

The  otlier  baths  or  pans  are  the  wash-potj  grease-  | 
pot,  pan,  and  list-pot.     See  TlX-PLATE.  ] 

Tin-saw.     {Brickhn/iiuj.)     A  saw  used  by  brick-  : 
layers  Ibr  cutting  kerfs  in  bricks  in  order  to  render  j 
them  more  readily  dressed  by  the  axe  which  hews  | 
them  into  shape  for  the  skew  or  gaged  work,  dome, 
ox  niclie  fur  whicli  they  are  destined.  I 

Tin-scrap.  Clippings  or  scraps  made  in  the 
manufacture  of  tin-ware.  It  consists  of  iron  plate, 
partially  alloyed,  and  also  coated,  with  tin,  the 
amount  of  the  latter  varying  from  three  to  five  per 
cent.  In  inferior  wares  the  tin  is  itself  debased  with 
lead. 

In  the  manufacture  of  tin-ware  it  is  said  that  6  percent  of  the 
whole  of  the  plates  employed  disappears  iu  the  form  of  scraps. 
Tlu-  tnide  in  sardine-boxes  produced  at  Nantes,  in  1S69,  nearly 
400  tons  of  scrap;  Birmingham  produces  about  20  tons  per 
week,  and  Paris  50  to  60  tons  per  month.  The  tin-scrap  of  New 
York  is  estimated  at  30  tons  per  day.  A  small  quantity  of  these 
scraps  has  always  been  used  in  various  w.iys,  such  as  tluxing 
lead  ores,  and  the  addition  of  a  small  proportion  to  the  pig-iroa 
intended  for  steam-cylinders 

The  following  plans  for  the  recovery  of  the  tin  have  been 
proposed :  — 

a.  Edward  Schunk  (English)  patented,  hi  1848,  three  pro- 
cesses: the  first  involving  the  use  of  sulphide  of  sodium  ;  the  i 
second,  of  soda,  lye,  and  litharge;  and  the  third,  of  a  solu-  [ 
tion  of  chromate  of  pot.ash  and  caustic  soda.  He  preferred 
the  first,  as  most  pinf»?ctly  liberating  the  tin,  and  for  other  j 
reasons.  The  alkaline  process  is  said  not  to  extract  the  tin'  i 
completely. 

b.  James  Iliggin,  in  1854.  patented  a  treatment  of  the  scraps  j 
with  muriatic  acid  and  water,  mixed  with  a  substjince,  such  as  ^ 
nitrate  of  soda,  to  liberate  chlorine,  and  facilitate  the  solution,  I 
from  which  the  tin  was  subsequently  precipitated  with  pow-  ! 
dered  chalk  ;  ammonia  is  stated  to  be  obtained  as  a  by-product.  | 

c.  Charles  Frederick  Claus  patented  in  1859  the  use  of  a  so-  , 
lution  of  sulphide  of  calcium,  containing  sulphur  in  excess.  \ 
He  recommended  alkali  waste  and  gas  waste.     From  the  solu- 
tion bisulphide  of  tin  is  precipitated  by  means  of  muriatic  acid, 
and  converted  to  oxide,  and  finally  to  metallic  tin. 

ft.  Alexander  Parkes,  in  the  same  year,  employed  mercury, 
forming  a  tin  amalgam,  which  was  subsequently  retorted.  The 
use  of  mercury  is  prejudicial  to  health. 

e.  The  same  person,  in  1858,  recommended  concentrated  oil 
of  vitriol.  I 

/.  J.  M.  Patterson,  of  New  Jersey,  patented,  in  18f>3,  the  use  , 
of  a  bath  of  melted  lead,  to  form  an  alloy  with  the  tin,  which, 
suitable  proportions  of  tin  being  added,  may  he  used  as  solder. 

g.  Mr.  Everett,  of  New  York,  iu  1865,  proposed  to  use  tin- 
scraps  in  smelting  galena. 

h.  Sturdevant  and  Harmon,  New  York,  propose  to  melt  otf 
the  tin  from  the  scmps  by  means  of  hot  air  and  steam  in  a 
cylindrical  retort  with  a  perforated,  inverted  conical  bottom. 

i.  Ott's  method  consists  in  the  solution  of  the  tin  and  lead  of 
the  scraps  in  muriatic,  with  a  slight  admixture  of  nitric  acid, 
the  precipitation  of  the  lead  from  this  solution  by  means  of  sul- 
phuric acid,  and  the  final  precipitation  of  the  metallic  tin  by 
means  of  spelter.  The  iron  scraps  are  washed  first  in  water, 
then  in  a  weak  alkaline  solution,  then  again  in  water,  after 
which  thev  are  barrelcii  and  .sent  to  the  puddling  furnaces 

The  subject  has  been  treated  byM.  Kueuzel  in  the"  Bergund 


The  mode  employed  by  him  com- 
:  1.  Treat- 
Fig.  6460. 
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prises  four  chief  operations 
ment  of  the  scraps  by  means  of  boiling 
in  water  acidulated  with  hydrochloric 
and  nitric  acid,  until  all  the  tin  is  dis- 
solved. 2.  Precipitiition  by  means  of 
zinc  of  the  tin  contained  in  the  above 
solution  and  washing  of  the  precipi- 
tate. 3.  Solution  of  the  precipitated 
solution  in  hydrochloric  acid,  and  crys- 
tJillizalion  of  the  chloride  of  tin.  4. 
Utilization  of  the  iron  scraps  when 
despoiled  of  the  tin. 

Most  inventions  for  this  purpose 
have  failed  in  one  of  the  re(|uiremonts. 
Either  the  iron  is  not  left  pure  enough 
to  be  marketable  (less  than  one  per 
cent  of  tin  makes  it  cold-short  and 
worthless),  or  the  tin-product  itself  is 
not  in  salable  form,  or,  finally,  the 
process  is  not  cheap. 

A  process  pursued  in  New  York  is 
about  !is  follows  :  A  cylinder  of  copper, 
glass  lined,  is  provided,  some  6  feet  in 
diameter  and  5  feet  long,  capable 

of  holding   1,000  pounds  of  the  

scrap.     This  is  arranged  upon  a  , 

shaft  so  that  it  can  be  revolved  in 
a  gla^s-lined  tank  filled  almost  to 
the  brim  with  hydrochloric  acid- 
When  the  acid  has  dissolved  the 
tin,  the  cylinder  is  lifted  out  of 
the  tank  and  lowered  into  a  cis- 
tern of  water,  where  it  is  revulved 
a  few  minutes  and  then  trans- 
ferred to  a  second  tank  of  water,  Harmon  and  StiirrlevanVs 
and  turned  a  few  times  to  wash  Apparatus  for  Rijuoving  Tin 
away  all  the  acid  ;  after  this  it  is  from  Slieet-Mf-taL 

rotated   for  a   little    while  in    a 

fourth  tank,  containing  a  weak  solution  of  silicate  of  soda,  to 
remove  traces  of  acid  and  prevent  the  iron  from  rusting  The 
tin  is  dissolved  in  the  first  tank  of  acid,  which  soon  becomes 
satunited.  It  is  now  drawn  off  into  another  tank,  and  the  tin 
is  separated  by  putting  iu  zinc,  for  which  the  acid  has  a  greater 
affinity  than  for  tin.  The  chloride  of  zinc  thus  formed  is  use- 
ful for  other  purposes,  and  the  tin  remains  pure.  The  whole 
time  thus  required  to  treat  a  charge  is  but  little  over  an  hoiir. 

Tiu'sel.  1.  A  shining  thin  metallii'  plate.  Foil. 
Somewhat  allied  to  tinsel  is  the  metallic  dust,  the  in- 
vention of  John  Hautsch,  of  Nuremberg,  1595-1670. 

2.  (Fiibric.)  A  cloth  composed  of  silk  and  silver. 
A  material  with  a  superficial  sheen  and  but  little 
sterling  value. 

Clotli  overlaid  with  foil. 

Tin-tack.     A  tack  dipped  in  melted  tin. 

Tint'ed  Fa'per.  Paper  with  moderate  depth  of 
color. 

Tints  are  grades  of  color,  and  are  made  by  the 
addition  of  white  ])igment  to  all  color,  or  of  water  to 
a  water  color,  subiluing  the  energy  of  the  color. 

Tin'tin-nab'u-lum.  A  musical  instrument  of 
percusyiun,  consisting  of  a  number  of  bells  suspended 
in  a  frame. 

Tint-tool.  {Enf/raviiiff.) 
A   graver   for  cutting   the 
lines    employed    in    form- 
ing tints.     They  are  of  ^'^-  '      ^  „ 
rious  .sizes,  acoording  to  the   ^  ?      9      7"  "^ 
character  of  the  Avork  and   ^       ^      ^  J     9 
the  deptli  of  tint  to  he  pro- 
duced. 


Fig.  6407. 
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Gravers'  atvi  Tint  Tools 


a,  round-edge  gi-aver. 

b,  square-edge  graver, 
f ,  knife-edge  graver, 
rf,  round  graver. 

p,  graver. 


/,  flat  graver. 

f,  half-round  graver. 
,  square' graver. 
/,  lozenge-graver. 
k.  tint-tool. 


'  Tip.  1.  {Gildiurf.)  A  tool  made  of  cancel's  hair, 
and  used  by  the  gilder  in  transfei-ring  gold-leaf  from 

I  the  CHshioii  to  the  sized  surface  of  the  work.  The 
ends  of  a  number  of  camel's  hairs  are  secured  by 
their  bnts  between  two  cards,  which  are  glued  to- 
gether, thus  making  a  broad,  flat,  and  very  elastic 
brush.  This  is  laid  upon  a  piece  of  gohl-leaf,  which 
adheres  to  it  slightly,  and  is  thereby  removed.     See 

,  Gilding. 


TIP-BATTERY. 
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TIRE-BEXDER. 


Fig.  6468. 


Tip-Batltry. 

2.  (Hal-makiiifi.)    A  circular  piece  of  scale  or  paste 
board  pasted  on  the  inside  of  a  hat  crown  to  stiffen  it. 

3.  (.'ihocmakiiig.)      A  protecting  cap  at  tin 
end  of  a  shoe. 


The  star  upon  which  the  hat-body  is  placed  is  conrjL-ited  with 
the  treadle,  and  is  raised  up  when  the  treadle  is  dep^e^:^L'd.  This 
star  is  screwed  upon  the  slidint;  spindle,  and  may  he  exchanged 
for  another  star  of  a  dilTerent  size.  .\boTe  the  star  are  the  ad- 
justable .■'lrelchiH^-/iii^frXt  which  can  be  set  by  a  hand-wheel  to 
stretch  the  hat-body  more  or  less.  The  stretching-fingers  are 
attached  to  another  slidins:  spindle,  which  is  cau-'ed  to  move  up 
and  down  in  rapid  succession  by  the  walking-beaxn  on  the  up- 
per end  of  the  frame,  which  receives  its  motion  from  a  crank  on 
the  short  shaft  of  the  machine.    A  loo^e  and  tight  pulley  on 

Fig  G171. 


Tip- Sled. 

4.  The  nozzle  of  a  gas-burner. 

5.  A  ferrule  ;  as  the  tip  of  a  bayonet  scabbard. 

6.  The  rubbish  of  a  quarry. 
Tip-bat'ter-y.    (Eledro-Maijnelism.)    A  batteiy 

in  which  the  ve.ssel  turns  on  a  horizontal  pivot,  so 
that  the  pairs  of  plates  may  be  immersed  in  or  raised 
clear  of  the  liquid  in  the  trough  by  tilting. 

Tip-pa'per.     A  variety  of  paper  of  a  rigid  qual-  t 
itv,  male  fur  lining  the  tips  or  iiisides  of  hat-crowns. 

Tip'pet.  1.  (frcar.)  j 
Fig.  6470.  A  fur  or  cloth  covering 

forthe  neck  and  shoul- 
ders, worn  over  the 
dress.  I 

2.    (Fishing.)      A 
length  of  twisted  hair  , 
or  gut  in  a  line.  I 

3.  A  Iiandful  of  straw- 
bound  together  at  one 
end  and  usedin  thatch-  ; 
ing.  I 

Tip-sled.  A  dump-  ; 
ing-.^^ll•d.     The  bo.x  is 
support  edon  trunnions 
and  on  a  front  post,  to 
wliich   it  is  con- 
nected bv  a  hook. 
Tip-stretch'- 
er.  Eickemeyer's 
power  tip-stretch- 
er  is    shown    in 
Fig.  6470. 


the  same  shaft  are  driven  from  any  suitable  pulley,  and  give 
motion  to  the  reciprocating  stretching-fingers. 

The  hat-body  is  kept  as  hot  as  steam  will  make  it,  and  placed 
upon  the  star  while  the  machine  is  in  motion,  and  by  the  de- 
pression of  the  treadle  is  brought  up  in  contact  with  the  stretch- 
ing-fingers. Every  time  these  fingers  come  down  the  hat-body 
is  stretched  a  certain  amount ;  and  as  the  fingers  retreat,  the 
body  is  slightly  turned  on  the  star  by  the  operator,  who  pushes 
the  hat-body  up  and  turns  it  a  little  every  time  the  finirers  leave 
it,  and  the  bat  is  stretched  itoxn  1C>0  to  120  times  a  minute. 

Tire.  1.  (Vehicle.)  An  iron  band  around  the 
fellies  of  a  wheel. 

The  circular  continuous  tire  is  of  American  origin. 
In  Europe  tires  were,  until  lately,  generally  made  in 
sections  arranged  to  break  joint  with  the  fellies. 

The  rim-tire  is  expandeil  by  heating,  and  then 
shrunk  on  so  as  to  tightly  conqness  the  wlieel,  and 
bolted  ;  in  the  sectional  tire,  bolts  only  are  relied  on 
to  hold  the  parts  together.  Steel  raihvay-tires  are 
always  of  the  former  kind. 

Theocritus,  the  Greek  poet,  describes  the  chariot-maker  bend- 
ing a  slat  rived  from  the  limb  of  a  wild  fig-tree  and  rendered 
pliable  by  roasting  in  the  fire,  "  in  order  to  form  the  circumfer- 
ence of  a  wheel.''  The  same  agent,  fire,  was  used  in  early 
times  to  supple  the  planks  of  vessels.     See  Wood-benmng. 

India-rubber  wheel-tires  are  used  for  the  purpose  of  decreas- 
ing the  jnr  on  the  vehicle,  and  as  a  means  of  increasing  the 
tractive  adherence. 

In  the  Thomson  road  steamer  a  thick  rubber  tire,  capable  of 
yielding  to  the  inequaUties  of  the  ground,  and  protected  by  an 
endless  band  of  steel  slats,  is  employed. 

In  1852,  a  patent  was  granted  to  .Marcus  Davis  in  England, 
for  forming  locomotive  tires  of  a  soft  material,  covered  with 
india-rubber  protected  by  an  exterior  sheet  of  steel,  la 
the  same  year  Thomas  Allan  obtained  a  patent  for  encircling 
wheels  with  an  outer  tire  of  vulcanized  india-rubber,  solid  or 
tubular,  or  other  elastic  substance.  The  advantages  of  this 
arrangement  for  road  locomotives  were  particularly  set  forth.  At 
the  same  time  .Mr.  Dunlop  patented  a  tire  of  annealed  cast-iron, 
grooved  to  receive  an  india-rubber  baud.  Various  other  patents 
followed,  embracing  india-rubber  as  a  material  to  be  used  in 
constructing  tires. 

.\  source  of  trquhle  with  continuous  tires  on  wooden  wheels  is 
the  shrinkage  of  the  timber,  particularly  when  green,  render- 
ing cutting  and  resetting  the  tires  necessary.  To  otiviate  this 
it  is  recommended  to  n.se  only  seasoned  timbers  for  the  fellies, 
and  soak  them  in  boiling  linseed-oil.     See  also  Tire-be>der  ; 

TlRE-SHRCtEER. 

2.  (Railway.)  The  rim  of  a  driNing-wheel,  shrunk 
on  to  the  other  portion. 

Tire'balle.     (Suir/ical.)    The  bullet-forceps. 
Tire-bend'er.     A  device  for  bending  tires  to  a 
j  uniform  circular  curve. 

That  illustrated  (Fig.  6471)  has  two  lower  rollers,  which  may 

be  placed  at  various  distances  apart,  in  a  bed-plate   having 

semicircular  grooves  to  receive  their  journals,  and  an  upper 

1  roller  journaled  in  a  swing-frame,  adjustable  by  a  screw-thread- 


TIRE-DRILL. 


2580 


TIRE-ROLLER. 


Fig.  6472. 


Getlemy^s  Tire-B?nding  and  Shrinking  Machine. 

ed  ."itrap-rod.  The  rollers  are  adjusted  to  the  curve  of  the  par- 
ticular tire  to  be  formed,  and  .are  turned  by  levers  or  cranks, 
drawing  the  bar  of  metal  between  theui. 

In  Fig  6472,  the  joui-nal-blocks  of  the  end  rollers  slide  in  in- 
clined guides,  being  actuated  by  links  connecting  them  to  crank- 
pins  on  the  central  ratchet-wheel,  which  is  turned  by  a  lever. 


Fig.  6473. 


An  index-linger 

of  this  wheel  indicates  the 

diameter  of  the  tire  which  is 

being  passed   through    the 

machine. 

In  Fig.  647.S,  the  wheel  is 
revolved  by  a  lever  which 
engages  the  ratchet-teeth, 
and  the  tire  is  wound  on  the 
lower  roller 


Bailouts  Tire-Bending  Machine. 


periphery,  the 
pressing  it 
against  the 
wheel. 

Tire-drill. 

A  lU'vicf  I'lir 

drilling  tlie 

bolt-lioles  ill  tire.s.     It  is  secured  to  the  liench,  anil 

has  a  ratohct-clamp  for  lioUling  one  side  of  the  tire, 

the  other  being  passed  over  a  suitable  post  or  stud. 

The  drill-holder  has  a  screw-thread  on  its  periphery, 

works  in  a  box,  and  is  advanced  by  turning  a  crank. 


Fig.  6474. 


tire-circle  in  having  a  supplementary  hand  b  attached 
to  the  pointer  a,  which  is  fixed,  while  the  hand  b 


Tire/ond. 


may  be  set  so  as  to  allow  for  the  dc-siicd  lap  in  weld- 
ing. 

Tire-press.  A  machine  for  driving  the  wrought- 
iron  or  steel  tire  on  to  the  rim  of  a  driving-wheel. 

Fig.  6479  shows  an  application  of  the  hydraulic  press  to  this 
purpose.    The  tire  is  turned  to  a  tight  fit ;  the  bars  o  a  are  tit- 


Fig.  6476. 


Fig.  6477. 


Stroud^s  Tire-Heater. 


Piercers  Tire-Heater. 


Tire-Drill. 

Tire'fond.  (l^urgical.)  An  instrument  used  to 
elevate  the  piece  of  bone  sawed  off  by  the  trejihine. 

Tire-heat'er.  A  furnace  in  which  a  tire  is  ex- 
pandeil  by  heat  so  as  to  tightly  embrace  the  circle  of 
fellies,  or  the  rim  of  the  wheel  on  which  it  shrinks  in 
cooling. 

In  Fig  6476,  the  tires  are  Laid  horizontally 
in  an  annular  fire-space,  and  a  cover  con- 
taining escape-flues  may  be  let  down  upon 
it  to  preserve  the  workmen  from  the  heat 
and  carry  off  the  smoke. 

In  Fig.  6477.  the  tires  are  placed  upon 
edge  in  the  annular  case,  which  is  turned 
upon  rollers  above  the  fire. 

Tire-meas'ur-er.  An  instru- 
ment for  measuring  the  circumfer- 
ence of  wheels  and  the  length  of  the 
developed  tires,  invented  by  Wray  of 
Springfield,  Ohio,  are  shown  in  Fig. 
6478.     It  differs  from  the  ordinary 


ted  with  slots  or  openings,  that  they  may  be  brought  nearer  or 

put  farther  from  the  center,  and  the  pieces  b  b  h  b  can  be 

changed  for  the  larger  wheels.  There  is  an  opening  iu  the  plate 

r  to  admit  the  axle, 

and  by  short  tern-  Fig,  0478. 

porary     rails     the 

wheels  can  be  rolled 

into  position, 

Tire-roll'er. 

Aformofrolling- 
mill  for  tires  in 
which  the  rolls 
between  which 
the  work  is  per- 
formed are  made 
to  overhang  their 

bearings   and 

b  e    movable 

from  or  to  each  other,  so  as  to  allow  the  endless 
tire  to  be  introduced  between  them  and  the  parts 
then  brought  together,  so  that  the  pass  is  complete. 

Fig.  6479. 


Tire-Measurer. 


Tire-Press. 


TIRE-SHRINKER. 
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TITANIUM. 


The  parts  are  shown  open  in  the  figure.  A  is  the  roU  to  operate  ] 
on  the  inner  side  of  the  tire,  and  has  a  flange  A''.    B  is  tlie  roll  ' 
to  operate  on    the  outside 
Fig.  C4S0.  of  the  tiro,  nud  has  a  Hange  [ 

B'  When  the  tire  has  ' 
been  introduced  between 
the  roll?. edge  iip,.tbe  lower 
roll  B  and  its  carriage  C  > 
are  raised  by  means  of  the 
hydraulic  ram  G,  bringing 
the  flange  B''  against  the 


>////. 

w 


^w^ 


Tire-tete,  {Surgical.)  An  instrument  for  ex- 
tracting the  head  of  the  fetus.     A  croclict. 

Tire-up -set 'ting  Ma-chine'.  A  machine  for 
shrinking  tires  without  cutting.  Tlie  tire  is  heated 
and  then  forcibly  comiuessed  endwise,  so  as  to 
tliicken  it  in  one  part  and  shorten  it.  It  is  then, 
while  yet  hot,  placed  on  the  wheel  and  slmmk  in 
position. 

^^     '  '    '      *      Fig  6484  is  a  machine  for  up- 
setlhts:,   cntti)>g,    and    punching 
tirt'S.   The  upper  figure  shows  the 
upsetter  ;   the  heater  tire  is  placed  be- 
tween the  clamps,  one  of  which  is  on  a  sliding  head  :  aa 
the  heads  are  brought  tngether  the  tire  is  shortened.     The 
shears  and  punch  are  shown  beneath,  being  operated  by  an 
oscillating  cam,  moved  by  rack,  pinion,  and  lever. 

Fig.  6483. 


VickcTS^s  Mill  for  Rolling  Railway- Tires. 


end  of  the  roll,  and  the  flange  A  '  against  the  end  of  the  roll  B, 
confining  the  tire,  and  bringing  the  reciuired  pressure  to  bear 
upon  it. 

Tire-shrink' er.  A  device  for  sliortening  tires 
whon  they  have  become  loose  from  the  shrinkage  of 
the  whcfl. 

By  depressing  the  treadle  a,  the  cams  b  b'  are  drawn  away 
from  the  blocks  c  c' ;  the  heated  part  of  the  tire  is  then  inserted, 

Fig.  04S1. 


Tire-Shri7tker. 


and  the  treadle  released,  when  the  springs  ^///'act  to  throw  out 
the  cams  clamping  the  tire  between  tliem  and  the  blocks.  By 
depressing  a  lever,  inserted  in  the  socket  e.  the  two  ends  of  the 
table  are  caused  to  approach  each  other,  thus  condensing  the 
heated  portion  of  the  tire. 


Fig.  6482  ha.s  a  lever, 
hook,  and  chain  so  ar- 
ranged that  tires  for 
wheels,  orother  metallic 
bands,  may  be  contract- 
ed in  diameter  while 
heated,  wifhiuit  cutting 
and  rewelding  them. 

In  Fig  64S3.  the  tire 
is  clamped  to  the  mov- 
ing end  blocks  of  the 
frame  by  corruirared  cams,  with  its  convex  side  resting  xipon 
the  curved  central  plate.  The  end  blocks  are  then  approached, 
to  reduce  the  tire  in  length. 


Weitmnn's  Tire-Shrinker. 


Jackson's  Tire-Slirinker. 

T-ir'on.  A  kind  of  angle-iron  having  a  flat 
flange  and  a  web  like  the  letter  T,  by  which  it  is 
called.     See  Angle-ihon. 

Ti'sar.  {Gl(iss.)  The  fireplace  at  the  side  of  :ind 
lieating  the  carquaisc  or  annealing  arch  of  the  plate- 
glass  manufacture. 

Tis'sue.  {Fabric.)  a.  A  very  fine  transparent 
silk  stuff  used  for  veils  ;  white  or  colored. 

It  was  formerly  interwoven  with  gold  or  silver  threads  and 
embossed  with  figures. 

"  In  their  glittering  tissues  bear  imblazed 
Holy  memorials."'  —  MitiON. 
"  A  robeof  f/«w€  stiff  with  golden  wire.*'  — Bryden. 

Fig.  6484. 


Machine  for  Upsetting,  Punching,  and  Cutting  Tires 


h.   Cloth  interwoven  with  gold. 

Tis'sue-pa'per.  A  very  thin  gauze-like  paper 
made  of  several  sizes,  and  used  for  the  protection  of 
engravings,  for  wrapping  fine  and  delicate  articles. 

Tra^'.7}(f  paper  is  a  good  grade  of  ti.ssue,  rendered 
more  trnu-'^parent  by  treatment  with  oil  or  varnish. 

Ti-ta'ni-um.  Equi\'alent,  25  ;  synd.iol,  Ti.  ;  fu- 
sible under  the  blow-pipe.  Has  a  deep  blue  color, 
and  is  used  in  coloring  porcelains  and  enamels.  Dis- 
covered by  Gregor  in  1791.  Its  ore  is  called  vicna- 
I'fiitnifey  from  Menacliau,  in  Cornwall,  where  it  wa4 
first  found. 


TITHONOMETER. 
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TOBACCO-CUTTER. 


Ti'tho-nom'e-ter.      An   instrument   for   noting 
the  tifhonic  ur  clieniical  ellect  of  the  rays  of  light. 

St'C  ACTlNdMETKi;. 

Ti-thon'o-type.     (Photogrnphi/.)     A  process  iu 
whiuli  a  'ust  is  obtained  from  au  original  ])hototype- 

Ti'tle.     1.    {Bookbinding.)     The   panel   between 
bands,  used  for  the  book's  name. 
2.  (Printing.)  a.  Thenameofaljookonthetirstpage. 
b.  Tlie  running-title  is  at  the  liead  of  a  page,  and 


"The  mouud-builders  were  inveterate  smokers."' — Squier  ; 
Davis. 

r.  When  the  Spaniarclsioinlei  in  Parjij;:uay.  inloOS,  thecbew- 
iug  natives  "  spurteii  the  juice  toward  tliein.'' 

I'izarro  found  tobacco-e hewers  iu  Peru. 

Miisticatories  were  need  anciently  in  Kurope.  Plutarch  sayg 
that  the  chcwinji;  of  mallows  is  very  wholesome,  and  tiie  stalk 
of  asphddfl  vpry  lusciouif.     See  also  Te\. 

d.  SnuOiuK  was  practiced  by  the  Aztec?  and  by  the  Brazilians. 
See  Brazilian  snutr-niill,  Fig  5262,  page  2232. 

Roger  Pane,  in  1494,  speaks  of  the  iuhalationof  snuff  through 
tubes. 

The  principal  tobacco  of  commerce  i*:  derived  from  the  *?iico- 


Broiler  or  Toaster. 


T-joint.  The  union  of  one  pipe  or  plate  rectan- 
gularly with  ;iiiotlier,  rest-inbling  tlie  letter  T. 

Toast'er.  A  fork  or  cage  to  i)read  or  meat  while 
toasting.      Fig.  6485  is  a  toaster  or  broiler. 

Toast'ing-fork.  A  three  or  four  pronged  fork 
to  lioM  ;i  aVu-i-  of  bread  while  toasting. 

Toast-rack.  A  small  ruck  of  wire  to  hold  toast 
on  edi^e  on  the  table. 

Toat.     The  handle  of  a  bench-plane. 

To-bac'co.  A  plant  indigenous  to  America,  and 
used  in  various  forms, — smoking,  chewing,  snuff- 
ing, —  from  the  northwest  coast  to  Patagonia. 

The  name  is  probably  derived  from  tabnco,  a  forked  tube 
thmugh  wliich  the  fumes  were  inhaled  into  the  nostrils.  The 
islaud  of  Tobago  is  said  to  have  been  so  named  by  Colon  from  a 
eupposeil  resemblance  to  fhisshape,—  "  Y  ''  Tlie  Caribs  are  said 
to  have  called  it  kohiha.  Roger  Pane,  the  fri;ir  who  accompanied 
Christopher  Colon  in  liis  second  voyage,  gives  it  as  coi^inbn^  its 
Hispaniolan  name,  otherwise  spelt  eoliihn.  It  was  known  as 
petiin  in  Brazil;  piecelt  in  Mexico,  or,  according  to  other  au- 
thorities, ijttl :  yoli  in  other  places. 

All  the  present  modes  of  using  the  tobacco  plant  originated 
ID  America 

a  Columbus  noticed  that  the  natives  of  the  West  India  islands 
used  the  leaves  in  rolls, — cigars.  The  Aztecs  bad  cigar  tubes, 
and  also  used  nostril  tubes  of  tortoise-shell  for  inhaling  the 
smoke.     The  Mexicans  and  North  American  Indians  used  pipes. 

Ovideo  speaks  in  162t!  of  the  inhaling  of  the  smoke  through 
the  forked  no.<tril  tube  by  the  Indians  of  Hispauiola. 

Lobel,  in  his  '*  History  of  Plants,*'  3576,  gives  an  engravin{ 
f  a  ror   '       '       ^  -  .•         ,       .      ,  ...... 

mouths 


consists  of  the  name  of  the  book  or  the  subject  of  the  ;  "'«"«  Hibncum,  the  American   plant ;  the  Nicotinna  pt-rfica,  or 

Persian  tobacco,  and  N  ritsiica,  or  Syrian,  are  Uf'ed  in  Europe 
and  Asia.  It  is  also  grown  in  Africa,  and  the  native  name  in- 
dicates that  it  is  of  the  common  stock.  The  genus  yicoliana  he- 
I  longs  to  the  SolanacfO',  which  includes  the  nightshade,  potato, 
[  and  tomato.  The  name  Nicotiana  is  derived  from  Jean  Nicot, 
I  the  minister  of  France  in  Portugal,  16tJ0.  who  first  made  the 
I  plant  known  in  France. 

I  It  has  been  conjectured  that  the  Asiatic  variety  is  derived 
from  China,  which  has  been  regarded  as  another  center  of  pro- 
duction.    The  probabilities  are  against  the  supposition 

It  was  introduced  into  England  by  Sir  John'  Hawkins  inl565, 
and  by  Sir  Walter  Raleigh  and  Sir  Francis  Drake  in  15Srj.  The 
practice  was  made  the  butt  of  the  wits,  the  object  of  denuncia- 
tion by  the  clergy,  and  the  subject  of  a  panu»hlet  by  the  silly 
King  Jauies  I.,  who  published  his  "  Counterblaste  to  Tobacco." 
Its  use  was  condenmed  by  kings,  popes,  and  sultans,  and 
smokers  were  condemned  to  various  cruel  punishments. 

The  manufacture  of  tobacco  depends  upon  the  kind  of  tobacco 
and  the  articli;  required.  Cigars  are  made  of  the  best,  which  is 
grown  ou  soils  peculiarly  adapted  to  produce  the  delicate  tlavor  ; 
a  portion  of  the  northwest  of  the  island  of  Cuba  is  the  best  of 
all.  The  Connecticut  Valley,  some  parts  of  Virginia,  a  few  coun- 
ties in  Ohio  and  Kentucky,  near  Cincinnati  and  Maysville,  re- 
spectively, are  noted  regions.  Of  the  foreign  regions  we  are  nut 
well  informed.  The  Manilla  and  Hungarian  are  noted  To- 
bacco is  packed  in  hogsheads  for  sale  and  shipment,  ynd  the 
different  proce.s.«e3  conmieuce  when  it  readies  the  factory. 

Chewing-tobacco  is  put  up  in  ropes,  plugs,  knots,  and  vari- 
ous other  forms.  The  shapes  and  tJavors  are  matters  of  taste, 
and  the  latter  becomes  a  fashion;  comparatively  little  of  the 
leaf  is  used  in  its  natural  state.  Plug-tobacco  is  steamed  to 
soften  it,  stenuned,  bundled,  dii)ped  in  a  hot  solution  of  licorice 
and  molasses,  snnued.  dried,  flavored,  and  then  made  up  into 
bundles  of  the  required  weight,  —  pound,  half-pound,  or  two- 
ounce,  at.  the  case  may  he.  Each  bundle  is  wrapped  in  a  leaf: 
pressed  in  sheet-iron  shapes  ;  turned,  and  again  pressed  ;  then 
packed  in  boxes  or  tuh.s,  in  which  they  are  finally  pres.sed. 

For  smoking,  the  tobacco  is  granulated  in  a  mill  or  shaved  in 
a  fine-cutting  machine:  stems  are  ground  up  with  the  leaves  in 
the  poorer  qualities,  but  these  are  usually  made  into  suuff. 
SeeCiG.\R;  Snuff;  Tobacco-pipe;  etc. 
The  culture  of  the  poppy  at  Patua  is  under  license  from  the 
English,  the  whole  produce  being  contracted  for  in  advance,  ;;t 
rates  varying  with  the  quality-  It  flowers  iu  January  and  Feb- 
ruary, and  the  capsule  is  hacked  by  a  serrated  tool  in  Februnry 
and  March.  The  opium  is  rolled  info  balls,  wrapped  in  poppy- 
petals,  packed  in  '■bests,  carried  to  Calcutta,  and  exported  to 
poison  the  Chinese  —  and  others. 

It  has  been  known  to  the  Chinese  only  about  two  centuries, 
even  as  a  medical  prescription. 

To-bac'co-book'ing   Ma-chine'.      (Tobacco.) 

„  ,  A  machine  which  arranges  the  smoothed  leaves  of 

of  a  rolled  tube  of  tobacco  (a  cigar)  as  seen  by  Colon  in  the     tobacco  into  symmetrical  piles. 

!  of  the  natives  of  .^an  Salvador.     He  describes  it  as  a  i  *  ' 


funnel  of  palm-leaf  with  a  filling  of  tobacco  leaves.     The 
pipe  is  shown  in   the  engravings  to  He  Bry,  "  Ilistoria 
Braziliana."'  1-590. 
6.  Cortez  found  smoking  the  pipe  to  be  an  established 


In  patent  No-  133,420,  the  leaf  is  fed  in  upon  a  pointed  con- 
vex plate,  and  stemmed  by  two  shear-cutting  disks  attached  to 
the  bases  of  two  conical  rollers,  one  of  which  isailjustable.  The 
leaf  is  then  carried  by   an  endless  apron  down   around  and 
pres.>;ed     upon    the    bonking-roller,    which 
is  suspended  by  the  said  elastic  apron  and 
held  up  against  !iu  adjustable  roller.     The 
apron    is   strained  properly  by  a  weighted 
concave   roller.      A   suspended   guard-plate 
insures    the    passage    of    the    leaf   to   the 
booking-roller,  and  a  knife-cleaner  removes 
the  gum   from  the  cutting-disks.     See  also 

T0B\CC0  SUKeriNG-MACMINE. 

To-bac'co-cur'iug.  Done,  in 
tlu^  Hrst  ]ilace,  in  shetls  or  tohaeco- 
barns.  The  leaf  is  very  succulent, 
and  requires  care  and  favorable 
weather.  Tlie  fine  flavor  is  devel- 
oped in  curing  ;  mildew  sjioils  it, 
Bernal  Diaz  relates  that  Montezuma  '  ainl  unfavorable   conditions  spot  and   discolor,   im- 

Artifieial  heat  is 


had  his  pipe  brought  iu  great  state  by  the  hidies  of  hi; 
court  after  he  had  dined,  and  washed  bis  mouth  with 
scented  water. 

In  the  city  of  Mexico,  tobacco-pipes  of  various  forms 
and  grotesque  shapes,  are  dug  up  from  time  to  time. 


]i;iirnig  (juality  and  appearance. 
ap))Ued  in  some  stages. 

To-bac'co-cut'ter.     1.   A  machine  for  shaving 
tobacco-leaves  into  shreds  for  chewing  or  smoking  : 
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TOBACCO-PIPE. 


the  former  is  known  ns^fine-ciU  in  this  countiy  ;  the 
latter  is  the  usual  form  of  siuoUing-tobacc-o  in  Kurope, 
where  the  granulated  tobacco  is  (or  was)  not  preferreil. 

Fig.  6486  is  njin€-cut  machine,  in  which  the  leaves  are  driven 
along  a  sfjuare  trough  by  a  plunger,  which  is  moved  by  ascrevf, 
a  certain  distance  between  each  cut  of  the  knife. 

In  Spencer's  machine,  patent  To.J^i'S,  the  stock  i?  carried  for- 
ward upon  an  en'lless  apron,  and  compressed  between  theupper 
and  lower  cylindrical  rollers  and  the  inclined,  smooth,  metallic 
sides.  The  knives  are  carried  in  contact  with  an  emery-wheel 
at  each  revolution.  The  emery-wheel  rotates  at  high  speed 
within  a  case  which  is  filled  with  steam,  and  ha?  a  longitudinal 
aperture  allowing  the  contact  of  the  knives  and  wheel ,  and  nlm 
the  passage  of  steam  to  moisten  the  knives  and  prevent  the 
accumulation  of  hard  gum  thereou. 

2.  A  knife  for  cutting  phTg-tobacco  iuto  smaller 
pieces.     See  Tobacco-knife. 

To-bac'co  Gran'u-lat-ing-ma-chine'.  A  nia- 
cliine  for  giinding  tobacco-leaves,  to  lit  them  for 
smoking  or  making  into  cigarettes. 

Fig.  &1S7  is  a  machine  to  facilitate  the  manufacture  of  kinui- 
kiuick  and  cigiirette  tobacco.  The  tobacco-scraps  from  which 
such  tobacco  is  manufacturedare  thrown  into  a  hopper,  whence 
they  pass  into  the  upper  sieve,  through  which  the  tobacco 
which  is  broken  up  by  the  spiral  brush  is  forced,  while  that 
portion  which  is  not  broken  up  is  carried  out  at  the  end  of  the 
sieve,  together  with  whatever  pieces  of  wood  and  other  hard 
substances  may  have  been  introduced  with  tlie  scraps.  The 
fine  particles  of  tobacco  and  dust  pass  iuto  aud  are  separated 
by  a  lower  sieve  containing  an  agitating  screw. 


In  the  figure,  the  knife  has  a  draw  cut,  being  pivoted  to  the 
side  arm  of  the  lever  at  one  end,  aud  directed 
by  the  iaclioed  slot  at  the  other. 


Fig.  64S9. 


Fig.  6487. 

f 

^ 

hi ■ —^- ^ 

Tobacco  GrnnuUtlina-Mndiint:. 


In  patent  No-  62,811,  the  circular  closed  box  contains  a  sieve 
revolving  by  a  cnink  above  the  box-lid  This  sieve  has  tri- 
angular holej.  and  has  teeth  projecting  upward  between  pins  on 
the  lower  side  of  the  cross-bar  of  the  yielding  head. 
-  Patent  Xo.  4S,<>S0  describes  a  corrugated  beater- roller,  which 
is  made  to  revolve  within  a  vibrating  vessel  whose  sides  are 
composed' of  wire-cloth  on  a  nie^h  of  like  character,  .so  that  the 
tobacco  is  broken  up  and  delivered  in  small  pieces  through  the 
meshes  nf  the  wire-ctoth  into  a  bo.x  below. 

Patent  Xo.  ISS.IS*}  has  rotary  shear-blades,  spirally  arranged, 
which  work  against  stationary  shear-blades.cutting  the  tobacco 
in  shreds,  after  which  a  vibrating  sieve  separates  the  granu- 
lated from  the  uncut  portion. 

To-bac'co-grat'er.  A  machine  for  grinding  to- 
bacco into  small  pit^ces  suitable  for  smoking  in  iiipes. 

In  one  form,  the  circular  closed  box  contains  a  sieve  revolv- 
ing by  a  crank  above  the  box-lid.  This  sieve  has  triangular 
holes,  and  has  teeth  projecting  upward  between  pins  on  the 
lower  side  of  the  cross-bar  of  the  yielding  head. 

See  also  ToBAOCO-GRA^L■LATl^G  SIachise, 

To-bac 'co-knife.  A  knifes  for  cutting  plug- 
tobaceo  into  pieces  convenient  for  the  pocket.  It  is 
usually  a  sort  of  guillotine  knife  woiked  by  a  lever, 
and  cutting  downward  on  to  a  wooden  bed. 


Tobacco- Knife. 


Tobacco- Culler. 

2.  Fig.  64S9  is  adapted  for  cutting  leafrtobacco 
for  smoking. 

To-bac'co-pack'iug  Ma-chine'.  One  for  mak- 
ing up  tobacco  into  packages,  or  into  sliape  for  packing. 

In  patent  Xo.  143,545,  the  material  is  fed  into  an  endless 
band-carrying  trough,  passing  under  two  rollers,  which  leave 
the  tobacco  of  a  uniform  depth-  Two  knives  or  combs  are 
pressed  down  into  the  tobacco.  One  holds  back  the  layer  of 
tobacco,  the  other  divides  and  drives  forward  a  chiirge," forces 
it  beneath  a  plate,  and  leaves  it  there.  A  piunger  now  descends 
aud  pushes  forward  the  charge  of  measured  tobacco  into  a  re- 
ceiver, which  has  already  been  automati<-ally  provided  with  a 
sheet  of  printed  foil  and  a  wrapper  from  a  printing-press  ar- 
ranged at  one  si'it.  One  set  of  folding-knives  then  folds  one 
end  of  the  package,  which  is  repressed  and  completed  in  an- 
other receiver  by  an  additional  plunger  and  another  set  of  fold- 
ing-knives. 

To-bao'co-pa'per.  Paper  made  for  envelopes 
for  cigarettes,  to  avoid  the  Havorof  burning  cotton 
or  linen.  Corn-husk  is  better  than  either.  Rice- 
pa]ier  is  also  used. 

To-bac'co-pipe.  The  materials  which  have 
been  employed  lor  making  pipes  are  numerous,  from 
the  primitive  corn^col\  which  is  deservedly  a  iavorite, 
u]>tothepreciousandhigbly  ornamented  meerschaum. 
Tbe  invention  of  the  pipe,  if  of  notbing  else,  must 
be  conceded  to  the  Indians.  Ancient  specimens, 
buried  in  the  soil,  have  been  found  in  most  parts  of 
Korth  America.  So  highly  was  the  pipe  prized  by 
tbem,  that  the  red  pipe-stone  quarry  of  the  Cotenii 
ties  Prairies  was  esteemed  a  sort  of  sacred  neutral 
ground,  where  men  of  all  tribes  and  kimlreds  might 
unmolested  supply  themselves  with  the  preciocs 
deposit. 

Clay,  in  its  various  forms  still  maintains  a  pre-eminence,  and 
is  used  nearly  all  over  the  globe  for  making  pipes,  thecommouer 
kinds  varying  in  price  from  50  cents  to  S  1.20  per  gross.  Those 
of  porcelain  are  manufactured  in  Germany,  the  finer  kinds  be- 
ing ornamented  by  painting,  which  is  in  some  cases  of  a  very 
artistic  order,  commanding  a  high  price. 

Red-clay  pipes,  with  wide  mouths,  are  made  in  Turkey  and 
Algeria.  Some  are  ornamented  by  stamping,  and  others  are 
giltjed  with  arabesque  designs.  The  stems  are  of  cherry  or 
je-^saminc,  with  oniber  mouth-pieces,  and  the  whole  affair  is 
often  elaborately  ornamented. 

The  hookah,  or  nargileh,  has  a  very  large  bowl,  generally 
provided  with  a  water-chamber,  and  may  have  several  long 
tle.\ible  tubes,  so  as  to  accommodate  a  number  of  smokers  at 
the  same  time. 

These  are  made  in  Turkey  and  Algeria,  and  oflen  have  richly 
carved  bowls  of  solid  silver. 

The  so-called  "  brier-root  ■'  pipes  should  be,  as  their  name 
imports,  made  from  the  root  of  the  brier,  which  is  peculiarly 
incombustible  and  euduring,  but  in  fact  many  other  species  of 
wood  are  employeii  These  are  manufactured  in  Germany  and 
France,  particularly  in  the  latter  country,  where  St.  Claude,  in 
the  .lura,  has  a  moncpolv  of  the  commoner  kinds.  The  more 
expensive  carved  varieties  are  made  in  Paris,  a^id  sometimes 
have  a  lining  of  meerschaum. 

Meerschaum  {which  see)  is  found  in  Moravia  and  Spain,  but 
the  best  is  found  in  Asia  Minor,  which  is  the  principal  i^ource 
of  supply.  In  1869,  over  3,000  boxes  of  this  material,  valued  at 
3i5,l-*00  florins,  were,  imported  into  Trieste  from  Asia  Minor. 
The  manufacture  and  carving  of  meerschaum-pipes  is  princi- 
jially  carried  on  at  Viennp.  and  at  Kubla  in  Saxe-Cobourg-Gotha. 
The  value  of  the  product  at  these  two  places  has  been  estimated 
at  S2,CHM),000  annually.  I«arge  numbers  are  now  made  in 
France,  conspicuous  for  the  taste  and  elegance  di-played  in 
their  carving  Those  made  of  magnesite  from  the  department 
De  Gard  are  highly  esteemed. 


TOBACCO-PLUG  MACHINE. 
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The  bowls  of  uieerpchaums  are  prepared  by  first  soakinj;  in  i 
tallow,  then  in  wa.\,  and  flnallv  ciirvini;  and  polishing.  I/arse 
quaiUities— it  is  said,  about  half  of  those  now  sold  —  are  made 
from  the  waste.  This  is  ground  to  a  fine  powder  and  boded 
with  linseed  oil  and  alum,  and  when  the  ma.ss  is  sufiieiently  co- 
hesive  it  is  cast  in  molds,  carefully  dried,  carved,  and  polished, 
in  the  same  manner  as  is  the  original  material. 

Amber  which  has  become  ,so  favorite  a  material  for  moutli- 
pieres,  was  brought  from  the  Baltic  in  the  lime  of  Herodotus, 

The  ordinary  elav  tobacco-pipe —  which,  by  the  by,  has  so 
loiv  a  stem  tiiat  it  is  called  in  the  slang  of  the  pothouse,  a 
"  yard  of  clay  "  —  is  made  by  band  by  a  series  of  processes.  Ihe 
clay  is  reduced  to  a  plastic  condition  by  pounding  with  a  heavy, 
wooden  bar.  A  workman  takes  two  lumps  of  clay,  of  the  .size 
of  an  average  apple,  and  after  kneading,  rolls  them  on  a  table 
with  the  palms  of  his  hands  till  they  assume  proximately  the 
Bhnlie  of  a  pipe,  —  two  clay  tadpoles  with  large  heads  and  very 
Ion"  tails.  These  are  placed  in  a  row  and  arc  taken  in  hand  by 
amrtber  workman,  who  takes  a  fine  steel  rod  in  bis  lett  hand, 
and  seizing  a  "  Udpole,''  draws  its  long  slender  tail  on  to  the 
rod  the  fine  touch  of  the  right-hand  fingers  indicating  the  po- 
sition of  the  rod  and  preventing  the  protrusion  of  the  wire  on 
either  side  The  spitted  "  tadpole"  is  then  laid  in  the  lower 
half  of  the  metallic  pipe-mold  ;  the  upper  part  is  then  brought  , 
down  and  pressed.  -   .  i 

The  pipe,  being  removed,  goes  to  the  hands  of  the  finisher, 
who  with  a  sharp  steel  instrument  smoo{||S  the  rough  clay 
about  thebowl,  and  cuts  away  the  fins  or  slifirp  edges  of  clay  that 
entered  in  the  parting  crack  of  the  mold.  The  stem  is  then  • 
smoothed  ami  the  mouthpiece  cut  even.  The  steel  wire  being 
withdrawn,  the  stem  is  blown  through,  to  insure  that  it  shall 
not  be  a  '■  blind"  passage. 

Thence  to  the  kiln.  One  set  of  bauds  will  piake  ii  gross  per 
dav. 

The  pipes  arc  baked  in  a  peculiar  kiln,  being  arranged  iii 
crucibles  or  seggars,  each  of  which  has  six  buriziuital  ledges 
running  around  its  interior.  Upon  these  ledges  rest  the  bowls 
of  the  pipes,  while  the  stems  lean  against  the  central  pillar. 
The  top  is  covered  in  with  a  dome,  aud  the  crucible  contains 
about  .oO  gross. 

Broseley ,  in  Shropshire,  on  the  banks  of  the  Severn ,  has  been 
for  centuries  a  chief  seat  of  tlie  dav  pipe  manulacture  in  Eng- 
land, pilies  still  extant  bearing  the  date  1687,  and  the  names  of 
Richard  Legg  and  .lohn  Legg  on  the  bowls.  Many  of  this  family 
still  follow  the  profession  of  pipe-makers  in  the  (|uict  little  old 
town  Thecollcctionof  "  broseleys"  has  been  pursued  by  some 
ardent  spirits  with  all  the  zeal  which  numismatists  devote  to  j 
their  liivorite  subject,  and  the  progre.sSiive  altcnilions  in  lorni, 
and  the  various  marks  placed  upon  them  by  the  old  manufac- 
turers, have  been  noted  with  a  fidelity  which  might  have  brought 
renown  to  the  observers  bad  their  talents  been  devoted  to  the 
examination  of  pabeozoic  remains. 

The  celebrated  French  Marshal  Oudinot  was  a  great  collector 
of  pipes  :  not  bv  any  means,  however,  of  "  bro.seleys,''  of  which 
it  is  ]>robable  be  never  heard,  but  of  rich  and  rare  specinieiis. 

Jiaiiv  ilevices  have  been  contrived  for  collecting  the  oily  mat- 
ter, coutaiiiing  nicotine,  by  which  pipes  become  fouled  alter 
being  sonic  time  in  use,  and  enabling  them  to  be 
Fig  6490.  readily  cleaned.    A  few  of  these  are  illustrated. 
^  The  pipe  (Fig.  C4a0)  has  a  receptacle  for  oil  be- 

'  ""■  Death  the  stem,  the  latter  being  so  divided  by 

a  partition  that  the  smoke  from  the  tobacco 
must  pass  from  one  portion  of  the  stem  into 
the  receptacle  before  again  entering  the 
stem  ;  the  moisture  from  the  upper  end 
collects  in  the   receptacle  and  is  not 
periliitted  to  enter  the  bowl. 
In  Fig.  0-191,  the  stem  is  a  metallic 
tube  ;  the  lower  : 
part  screws  into 
the    bottom    of 
the  bowl,  and  is 
provided  with  a 
cap;      by      un^ 
screwing       this 
and  the  mouth- 
piece, it  may  be 
cleansed. 


Fig  G401. 


Fig.  6492. 


Metallic-Sh'tn  Pipe. 


Plu^-Tobacco  Machine, 


Pipe  Willi  Nicotine  Oip. 


To-bac'co-plug  Ma-chine'.  One  for  adjust- 
ill"  iuul  comiiactiiif;  the  leaves  into  layers  uf  tlie  re- 
quircil  Ibriii  and  tliickne.ss. 

In  Fig.  6492,  the  tobacco  is  pressed  between  scries  of  rollers 
into  trou"hs  running  on  liange-rollers.  A  large  wheel  rotating 
in  a  transverse  direction  shifts  the  troughs  on  to  a  series  of 
rollers  rotating  in  the  opposite  direction,  by  which  they  are 
carried  back  to  the  starting  end.  An  inclined  knile  removes 
the  tobacco  from  the  troughs  when  suflii-iently  pressed. 

In  patent  No.  141,5152,  the  tobacco-leaves  are  laid  in  a  trough, 
which  is  placed  between  two  ailjustable  guide-bars,  the  leaves 
rcstin"  upon  a  plate  having  slots,  and  beneath  another  plale 
having  knives,  which  sink  through  the  layer  of  tobacco  into  the 
said  slots,  dividing  it  into  plugs.  A  traversing  roller,  having 
shoulders  to  rest  upon  the  sides  of  the  box,  gives  the  desired 


pressure,  being  placeil  in  vertically  movable  bearings  in  a  hori- 
zontally moving  carviasre. 
See  also  patent  No.  92,402. 
To-bac'co-preas.     These  are  of  several  kinds  : 

1.  For  jiressing   granulated   tobacco   into    bap;s, 
iiockets,  or  boxes,  for  convenience  of  jiackage. 

2.  For pres.singpliig-tobaeeo into  shape;  theleaves, 
having  been  booked  and  wrapped,  are  pressed  flat,  .so 
as  to  lie  compactly  in  the 
box   or  tub   (Figs.    6493,  ^'e-  C493. 
6494). 

3.  For  pressing  plug- 
tobacco  in  the  box  or  tub, 
to  compact  the  rolls,  cuts, 
plugs,  or  twists  (Fig.  6495). 

In  Fig.  649.3,  the  bed  T  recip- 
rocates on  the  roller  D,  and  car- 
ries the  removable  troughs  f;,  in 
which  the  tobacco  is  laid 
to    be    pressed    into    the 
shape   of   Hat    plugs    by 
)iassing  under  the  rollers 
K  K. 

Fig.  6494  is  for  making 
up  the  leaf-lobacco  into  plugs, 
which  are  pressed  into  shape 
and  cut  ofi'  to  a  leegtb.  The 
sheeted  tobacco  is  fed  between 
revolving  aprons,  formed  of 
transverse  strips  of  wood,  run- 
ning over  corrugated  pulleys 
and  slides.  A  pieiver  is  auto- 
maticallv    forced  into  the  plug 

cud  at  the  time  it  is  cut  bv  a  gnillotine-knlfe.  The  rest  is 
then  tilted,  which  raises  the  edge  of  the  tobacco  for  removal. 
The  counting  is  done  by  revolving  numbered  disks  operated  by 
the  main  shaft.  ...,,,. 

Fig  049r)  is  for  packing  boxes  or  tubs.  The  box  receives  a 
charceof  tobacco  and  a  follower  at  each  stroke  of  the  recipro- 
catinl!  plunger  ;  the  wad  is  delivered  at  the  open  bottom  of  the 
trunk  being  pressed  by  the  frictional  contact  with  the  sides 
thereof.  The  trunk  has  damp-bnn.ls,  and  either  of  two  trunks 
may  be  brought  in  counection  with  the  plunger. 

To-bac'co-roU'iug  Ma-chine'.     One  for  roU- 
j  ing  into  shape  a  bundle  of  leaves  to  form  a  filling  for 
I  a  ci"ar.     See  patent  No.  103,255. 
i      To-bac'co -sheet'ing    Ma-chine'.      Sheeting 
tobacco   coiisi.sts  ill    laving  Ihe  leaves  otit  smoothly 
I  in  .sheets.    This  is  done' by  passing  the  leaves  between 
rollers  whicli  flatten  them,  devices  acting  in  concert 
'  with  the  rollei-s  to  diaw  out  the  wrinkles.     Some^ 
times  the  shape  of  the  i-oUers  has  this  efiVct ;  revolv- 
ing bru.shes  are  used,  acting  oblicinely  to  the  direction 
of  motion  of  the  leaf. 
I      In  sheeting  tobacco  it  is  sometimes  laid  in  .symmetrical  piles 
I  known  as  bnoki:    the  Ojieration  being  known  as  .■i/irelins  and 
bookiiiic-     Tobacco  is  also  slirtlnl  and  $lripi,r,l,  the  opi-ration 
laying  the  broad  portions  of  the  leaf  Hat,  and  separating  them 
from  or  Hnttening  the  stem,  as  the  case  may  be.  _ 

I  .Such  a  machine  is  one  (United  States  patent,  No.  137,1  lO)  m 
I  which  the  elastic  portion  of  the  rolls  presses  the  leaf  without 
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Fig  W9t. 


Plug-Tobacco  Pt<ssime-3IticJline. 

injury  to  it.  while  a  middle  metallic  portion  flattens  the  stem. 
The  stem  i.-*  afterward  sheared  off. 
See  ai.so  Tobacco-steippog  Machine  :  Tobacco-bookixc  Ma- 

CBINE. 

Another  application  of  the  sheeting-machine  is  in  laying  the 
leaves  in  layers  to  form  flat  plugs ;  or  in  laying  them  of  an 

Kg.  M9o. 


eren  thickues-s  to  be  carried  to  a  device  which  makes  them  up 
into  t^v^sts  or  twisted  plugs. 

Another  form  of  tohacco-sheeting  machine  smooths  the  leaf, 
and  then  cuts  it  into  strips  for  cigar-wiappers.  Such  is  Fig 
6J9i 

It  smooths  out  tobacco-leaves  into  flat  sheets  for  cutting  into 
strips,  or  piling  symnietrically.  In  the  example,  the  tobacco  is 
carrietl  between  the  endle-ss  metallic  belt-s  and  p^.sse-s  between 
the  cutter  roller  and  grooved  roller.  The  side  belts  run  on 
horizontal  pulleys,  anil  serve  to  limit 
the  side  extension  of  the  sheet 


Toi/acco  Shffting  and  Pressing  Machine. 

The  tobacco-leaves  are  fed  in  at  the  left  of  the  m.ichine.  as 
shown :  are  carried  along  p.ast  the  puide-edse  £..  and  P.1SS  b^ 
tween  the  en'lle=s  metallic  belts  which  run  over  the  rollers  C  D 
and  C-  D-  respectively.  These  belts  con.«ist  of  endle;^  parallel 
brass  ribbons,  and  the  roller  C  has  circular  knives  which  cut 
the  leaves  into  strips  for  cigar-wrappers. 


To-bac'co-stem'ming    Ma-chine'. 

A  niaohine  for  n-movina  tlie  'teius  of  to- 
bacco-leaves.      See    ToBAtCO-STKII'l'IXG 

Machise. 
Other  machines  depend  upon  cnishing 
the  stem.    See  also  jKiteiit  No. 
68,597,  maeliiiie  for   breaking 
steins  of  toli.icco. 

To-bac'co-stop'per.     A 

little  plug  for  condiiising  the 

bnniiug  tobacco  in  the  bowl 

of  the  pipe. 

To-bac'co-strip'ping  Ma-chine'.     (Tohacco.) 

A  machine  for  tearing  or  cutting  out  the  moiu  stems 

or  stalks  of  tobacco-leaves.     -Also  called  stomnuig. 

In  patent  No- 145,699.  the  tobacco-leaf  is  fed  between  two 
rollers  having  cutting-disks  to  remove  the  stems  :  then  passes 
along,  carried  by  two  pairs  of  endless  belts  between  four  other 
paire  of  rollers,  when  revolving  brushes  or  scrapers  loosen  the 
leaf,  and  it  passes  on  to  a  fan  which  automatically  deposits  the 
two  portions  of  the  stripped  le.nf  in  piles. 

In  patent  No.  l.>i,60S,  the  strip(>ers  are  pivoted  ui^n  the 
frame,  and  their  long  arms  are  connected  by  a  screw,  whereby 
the  inner  edges  of  the  scrapers  may  be  adjusted  to  the  rolls  at 
will,  and  held  with  a  yielding  pressure. 

In  patent  No.  146,.>4tJ,  the  leaves  are  fed  to  the  separating- 
cutters,  and  are  delivered  upon  one  side  of  the  machine  by 
means  of  a  pair  of  endless  bands,  so  arranged  over  their  rolls 
that  when  the  leaves  are  divested  of  their  stems  they  are  pressed 
and  smoothed. 

In  patent  No.  141.563.  the  leaves  are  passed  between  rcllers 
having  alternate  flat  and  ronrave  surfaces  to  crush  the  stems  : 
then  between  another  pair  of  rollers  having  knives  and  bru.«hes, 
whereby  the  flattened  stems  are  cut  into  narrow  strips,  and  the 
leaf  is  brushed.  Guides  prevent  the  leaf  from  adhering  to  the 
pressing-rollers,  and  scrapers  cle.-»n  the  cutting-rollers. 

See  also  patent  No.  122.S16,  and  Fig  6496. 

To-bac'co-vrheel.  .A  machine  by  which  leaves 
of  tobacco  ate  twisted  into  a  coixi.  It  resembles  the 
hay-band  machine,  or  machine  for  twisting  hemi>en 
yarns. 

To'biue.     A  .stout  twilled  silk. 

Tod-stove.  (Qii.  from  tod,  a  hi-anch  or  bush.) 
A  box-stove  adapted  for  burning  small  and  round 
wood,  brush,  limbs,  and  the  like. 

A  six-plate  stove  for  bar-rooms  and  country  stores. 

Toe.  1.  (J/af7ti /!«•</.)  a.  The  lower  end  of  s 
vertical  shaft,  as  a  mill-spindle,  which  rests  in  a  s<cp, 
or  ink. 

b.  An  ann  on  the  valve-lifting  rod  of  a  steam- 
engine.  A  cam  or  lifter  strikes  the  toe  and  o]>erates 
the  valve  ;  such  toes  are  known  respectively  as  steam- 
toes  and  cxlia  usi-tocs. 

2.  A  projection  from  the  foot-piece  of  an  object, 
to  give  it  a  broader  bearing  and  greater  stability. 

3.  A  linrb,  stud,  or  projection,  on  a  lock-bolt. 
Toe-calk.     A  prong  or  barb  on  the  toe  of  a  hoi-se's 

shi"-,  to  prevent  slipping  on  ice  or  frozen  ground. 

Toed.  (CitrjiciUnj.)  A  brace,  strut,  or  stay  is 
said  to  l)e  tofd  when  it  Ls  secuix-d  by  nails  driven  in 
obliquely  and  attaching  it  to  the  beam,  sill,  or  joi.',!. 

Tog'gle.  1.  (Xautkal.)  A  ^holt  wooden  pin,  or 
double  cone  of  wood,  firmly  fixed  in  a  looji  at  the  eiiil 
of  a  rope.  By  passing  the  toggle  throii.gh  the  eye 
or  bight  of  another  rope,  a  junction  is  ctsily  formed 
and  quickly  disengaged.  It  is  useful  in  bending 
Hags  for  signals,  or  it  is  attached  to  the  end  of  a  line 
to  afford  a'lirni  hold  for  the  fingers,  as  in  the  gun- 
ner's lanyard.  It  is  also  used  in  flensing 
whales,  in  which  a  hole  is  cut  in  the  blub- 
ber, the  eye  of  a  purcliase-.strap  being  p.-t-ssed 
through  and  toggled.  pj^  ^g- 

2.  (Macliincnj.)    Two  rods    ^ 
or   plates,    hinged    together,     1 
and  employed  to  transmit  a  ^R 
varying  fi.irce  by  lateral  press-    w^ 
ure  upon  the  hinge,  whicli  is    • 
I  called  the  knuckle,  or  knee.  Toggle. 
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form  obvious  analogies.    See  Touole-joint;  Toggle- 
PR  k.ss. 

Toggle-joint.  An  elbow-joint.  A  joint  forincjd 
by  two  I'lL-cL's  articulating  endways,  as  tbe  biinian 
knee.  It  is  uiucli  used  in  presses:  tbe  Stanhoiie 
jtriuting-press,  and  some  li  ay -presses,  are  instances. 
See  Hay-press,  and  many  otber  instances  under 
Presses.  See  list  of  Presses,  page  1784.  Sec  also 
Toggle-press. 

Fig.  Gi98  illustrates  the  toggle-joint,  frequently  used  in  place 
of  the  screw,  in  presses. 

The  two  part^  a  c  arc  jointeJ  together  at  b  The  part  a  is 
jointed  to  the  upper  part  of  the  press,  and  c  to  the  upper  end  of 


Fig.  6498. 


Fig.  6500. 


Tii"iile-Joint 


the  follower.  WIumi  the  links  a  c  form  an  angle  with  each 
other,  llic  follower  is  in  raised  position,  but  wheu  straightened, 
by  depressing  a  lever  d  connected  to  the  point  b  by  a  crank- 
arm,  they  operate  with  great  power  to  depress  the  follower. 

Tog'gle-press.  One  in  which  the  platen  is 
moved  by  the  tk^\ion  or  extension  of  two  bars  wliich 
unite  to  form  a  knee-joint. 

This  form  of  jiress  lias  especial  value  for  many 
purjiosfs,  as  the  motion  of  the  platen  is  more  rapid 
at  the  time  wiien  the  toggle-bars  are  starting  from 
the  point  of  their  greatest  flexion,  and,  as  they 
straighten  out,  the  power  increases  ami  rate  dimin- 
ishes as  the  point  of  ultimate  pressure  on  tlie  bale 
is  ajiproached. 

1.  {Printing.)  a.  A  form  of  press  which  suc- 
ceeded the  screw  used  universally  until  late  in  the 
eighteenth  century. 

One  of  the  most  familiar  forms  of  this  order  of  presses  is  to  be 
found  in  the  ."^innlinpi'  printing-press,  in  which  the  platen  is 
depressed  by  a  toggle  and  raised  by  springs.  The  uiovcment  is 
variously  known  iu-;  a  kimrk/e,  knee^oT  elbow  movement.  See 
Stanhope  Priming-press,  page  1796. 

b.  A  press  for  making  electrotype  molds  from  forms 
of  type. 

The  platen  a  has  a  projecting  table  upon  which  the  form  and 
mold  are  adjusted  to  each  other,  and  being  pushed  beneath  the 
fixed  head  b  the  platen  is  raised  and  the  impression  made  by 
two  pairs  of  toggle-jointed  leaves  c  c'  operated  by  a  screw  and 
crank  wlieel  d 

Fi£  6499. 


2.  {Baling.)  A  cotton  or  hay  press  operating  by 
the  action  ol"  a  toggle-joint. 
The  mode  of  presentation 
of  the  toggle  varies,  as  will 
be  seen  in  the  following 
examples  :  — 

In  that  shown  (Fig.  6500),  the  , 
two  toggles  a  h  are  pivoted  to  a 
cross-head  c  at  thi-ir  loMer  ex- 
tremities ;  two  oppositely  thread- 
ed screws  d  e  work  thrnugh  cor-^ 
responding    hoi  low   screws 
at  the  jninLi  nf  the  toggles,  c 
and  are  turned  by  a  hand- 
wheel,  causing  them  to  approach 
or  recede  from  each  other   and 
raise  or  lower  the  cross-head  e, 
to  which  the  stem  of  the  follower 
yis  connected.     If  greater  power 
be  desired,  it  is  obtained  by  using 
tlie    lever    g,   which    turns    the 
screws  through  the  medium  of  a 
pawl  and  rau-het-wheel. 

In  another  form,  the  two  mem- 
bers of  the  toggle  H  H  are 
knuckled  into  the  follower, which, 
in  the  illustration,  receives  mo- 
tion from  two  levers  which  rest 
by  their  moving  fnlcrum  rollers 
on  a  horizontal  beam  The  mo- 
tive cord  is  paj^sed  around  pulleys  . 
in  the  lower  ends  of  the  levers. 

The  conditions  of  this  press  are 
the  inversion  of  those  of  the  last. 
In  the  former,  power  on  the  knee 
separated  tbe  hip  and  ankle,  if  the  parallel  may  be  allowed,  aa 
it  may;  in  the  latter  case  (Fig  6oUl),  the  hip  and  ankle  are 
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Togsif- Press. 

drawn  together  by  the  rope  and  pulleys,  and  the  knee  with  its 
follower  G  is  elevated.     The  illustration,  Fig.  0501,  is  that  of  a 


Toggle-Press. 


Overhead  Toggle-Press. 
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beater-press,  in  which  the  upper  ve^hted  follower  /  is  dropped 

xepeaiediT  upon  the  staff  in  the  box,  until  a  certain  degree  of  i  sheets,  of  paper  printeil  on  both  sides. 


compactness  is  attained-  Then,  the  follower  /  being  locked  in 
its  down  pfisirion.  the  bale  receives  its  ultimate  pressure  from 
the  ascending  foliower  G,  ope^att^l  by  the  toggle  H  H,  through 
the  medium  of  pulleirs  c.  rope,  and  winding-shaft  D.  See  also 
Beateb-press:  BAUNG-paE>s. 

In  another  form  iFig.  lio-'S),  the  platen  E"  is  raised  by  suspension 
rod*  M  M  dependent  from  the  ends  of  k-vers  /  I  which  are  con- 
stituted toggles  by  means  of  the  rolliug  fulcrums  L  L  which 
are  hinged  to  the  frame-  They  are  operated  by  chains  which 
pass  around  rollers  at  their  lower  ends  and  others  in  the  frame. 

In  Fig.  tola's,  the  tog-jle-ierers  C  C  are  opterated  bv  cords 
serving  to  depress  the  s.ide  D  to  which  the  platen-rod  E  is  at- 
tached The  follower  G  has  a  long  stem  E,  by  mt^ns  of  which 
it  may  be  raised  when  used  as  a  beaier.  When  the  beating 
operation  has  progressed  as  far  as:  desirable,  the  platen-rod  E  is 
attached  to  the  slide  i>  by  a  pin.  and  the  toggles  are  brought 
into  requisition  to  complete  the  baling. 

In  still  another  form  {Fig.  <5o(4).  the  tcc:^\e  is  double  acting, 
pressing  apon  two  followers  a  a  wtjjch  act  within  their  respective 
boxes-  The  action  is  simultaneous  in  the  boxes.  Each  toggle 
consists  of  a  main  beam  6  and  a  rolling  fulcrum  c:  the  adjacent" 
ends  of  the  beams  6  6  are  simultaneously  depressed  by  the  rope 
which  is  rore  through  the  pulleys  on  the  levers  and  the  stand- 
ard <i  respectiTelj. 

Toi-li-net'.  {Fabric)  a.  A  kind  of  German 
*iuiliiug. 

h.  A  fabric  of  silk  and  cotton  warp  and  woolen  weft. 

To'ken-  1.  {Mining.)  A  piece  of  leather  with  a 
distinct  mark  for  each  hewer,  one  of  which  he  sends 
up  with  each  corf  or  tube, 

2.   {Printing.)     a.  Ten  and  a  half  <inires,  or  250 


Fig.  6oOL 


DoMbU-Headed  To^gU-^as, 


&-  In  some  cases,  ten  quires  of  paper. 

3.  A  coined  medal  or  piece  of  metal,  intended  for 
currency  au-i  issued  by  a  private  party. 

To'ken-sheet  {Printing.)  The' last  sheet  of  a 
token. 

Toll-bar.  A  gate  or  bar  placed  across  a  road  to 
stop  animals  and  vehicles  till  toll  be  paid. 

Toll-col-lect'or.  1.  A  counter  at  a  turnstile  or 
gate  to  indicate  the  number  of  persons  pacing.  See 
Turnstile. 

2.  A  device  attached  to  the  feed  of  a  grain-mill 
to  subtract  the  toll. 


Fig.  6505. 


ToU-ColUctOT /or  Grist-MtOs. 


The  toll-duct  F,  which 
extends  above  the  bottom 
B,  affords  a  seat  for  the 
divider  G.  which  consists 
of  a  whtel  whose  pp<*es 
cfrrespond  in  number 
with  the  fraction  or  por- 
tion of  grain  to  be  taken 
for  toll."  The  grain  which 
is  in  one  of  these  divi?iou5 
runs  by  duct  Jand  hollow 
hub  F  to  the  chute  .V, 
which  discharges  it  sep- 
uatety  &om  the  remain- 


der of  the  grain,  which  passes  br  spout  O  to  the  stones.    There 
are  scTeral  other  forms. 

ToU-dish.    A  vessel  of  given  capacity  for  taking 
the  toll  or  proportion  of  CTaiu  groimd  on    -p.    ^^ac 
shares.     X  (oil-hop.  ^  Rg-foOS. 

Toll-gate.   A  turapike  gate  at  which 
toll  is  collected. 

ToU-housa      The  residence  of  the 
toll-taker  at  a  turnpike-gate. 

Tom'a-hawk.     An  Indian  hatchet 

Indians  are  supplied  with  tomahawks  by  the 
governments  and  traders  with  whom  theydeal,  Tomahaick. 
and  iheir  tastes  are  ministered  unto  in  the  at- 
tachment of  a  pipe  to  the  poll  A  hole  is  drilled  through  ihp 
bottom  of  the  bowl  and  the  poll  of  the  ase,  to  meet  one  pas^ins 
through  the  length  of  the  handle.  .\  heaw.  clumiiv  pipe  and 
a  light,  e^ctive  Uttle  axe.  A  combination  of  tastes, — blood 
and  smoke 

TomTjak;  Tom'bac.  (Malay,  Tamhaga,  cop- 
per.) An  East  Imlian  alloy  for  cheap  jewelry.  Cop- 
per, 16  ;  tin,  1  ;  zinc,  1.  Red  tombak  :  copper,  11; 
zinc,  1.     Arsenic  is  added  to  make  xrhite  tonxbaX; 

There  are  a  number  of  other  Tarieties,  the  constituents  and 
proportioDS  of  s<Hne  of  which  are  giTen :  — 

Copper.  2inc.    Lead.  Tin. 

Tombak  for  making  gilt  articles 82  IS        1.5      3 

Tombak  for  making  gilt  articles 82  IS        3         1 

Tombak  for  makins  dlt  articles 823  17-5     ..         0.2 

French  tombak  for  5Woni-handles,etc..  SO  17        ..         3 
Yellow  tombak  of  Paris,  for  gilt  orna- 
ments  85  3  14.7    .. 

Tombak   for  the  same  purpose,  from 

Hanover S6  14 

Tombak  of  the  Okar,  near  Goslar,  in 

thellartz 85  15  Trace 

Chiy.«ochalk 90  7.9     1.6 

Red  tombak.  frt)m  Paris 92  8  .'. 

Red  tombak,  from  Yienna. 97.8  2^    .! 
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Tom'pi-on.      (From  a  French  word   meaning  a    all  the  kuowDtimls  of  his  time  to  the  Greeks,  with  an  occasional 


I'l'cr.)  1.  {Ordimncc.)  a.  A  plug  titted 
to  tlic  bore  of  a  gun  at  tlie  muzzle,  to 
inotect  it  I'roni  injury  li.v  the  weatlier. 

h.    The  irou   bottom  of  a   charge    of 
grape-shot. 


notice  of  a  protest 
being  entered  by 
the  Kgjptians  and 
PhaMiiciiins.  The 
latter  will  seem 
very  rea.'Jonahle  to 
who    reud    of 


Fig.  6509. 


tained  by  each  of 
the.-ie  nationi 
recorded  in  Scrip- 
ture history,  and 
on  the  uiouunicuts 
of  the  former. 

The  ancient  tire- 
iron.s  were  the 
fir c -fork ^  X\so- 
prouged;^r-«ort/ 
(Anglo-Saxon)  or 
Jirf-sUolve  of   the 


I.      -^        i.  (Lilhographij.)     The  inking-pad  of  j  the    progress   at- 
Tompion.    the  lithographic  printer.      Tompon.  |  tiiined  by  each  of 

..         .  ,  »  \  fill  1  •  tt       L  '    *""."•      "ufi.ir.2       «a 

3.  {Music.)  I  lie  plug  in  a  rlute  or 
organ-pipe,  which  is  adju.sted  toward  or  from  the 
mouth-piece  to  modulate  the  tone. 

The  pitch  of  the  note  is  determined  by  tlie  length  of  the  pipe 
beyond  the  mouth-piece,  and  the  touipion  of  the  organ  pipe 
allows  this  distance  to  be  regulated  to  tune  the  pipe.  The 
stopping  of  an  organ  pipe  by  a  loi/i/iion  lowers  the  pitch  one 
octave ;  in  effect  doubling  tiie  leugth  of  the  pipe.  See  Pipe  ; 
Pitch. 
Tom'pon.     The  inking-pad  of  the  lithographic   *'=''«^'^'"l>  century; 

printer  °     *^         |  and    Furla^g    of 

^  111  ..  T^i      r  C7    „,      J  ,  1      ^1      I  the  Anglo-Saxons; 

Tom-tom.  1  lie  torm  ol  kcU/e-arum  nsed  by  the  the  imnlea,  tetuc- 
Chine.se,  Hindoos,  and  Cingalese.  The  bowl  is  of  ,  "'«.  of  p"  Cange. 
sonorous  bronze,  and  the  head  is  of  parchment.  It 
is  usually  beaten  by  the  hand,  and  resembles  the 
darabooka  of  ancient  and  modern  Kgypt,  which  is 
ill  use  under  allied  names  throughout  the  Arabic 
tribes.  The  lom-lom  is,  however,  i)laced  on  the 
ground,  while  the  darahooka  has  a  handle  by  which 
it  is  grasped  by  the  left  hand,  being  played  by  the 
right  hand.  The  (hirabookn  is  thus  a  connecting 
link  between  the  tlruin  proper  and  the  tambourine. 
It  is  perhaps  more  generally  called  tam-tam. 

The  tum-tom  is  the  original  kettle-drum,  and  in 
some  shape  is  found  among  most  nation.s,  savage  and 
comparatively  civilized. 

Ton.  In  America  the  usual  ton  is  2,000  pounds 
avoirdupois,  — 20  cwt.  of  100  pounds  each. 

In  the  Eastern  States,  2,240  [lounds  —  20  cwt.  of 
112  pounds  each  —  is  usual  with  coal,  and  perhaps 
some  other  things.     This  is  the  /owj  ton. 

The  nuning  ton  of  Cornwall  is  21  cwt.  of  112  lbs. 
Tin  is  sol.l  in  Cornwall  by  the  l.OOO  lbs. 

Toned  Pa'per.  Tinted  paper.  The  glaring  white 
taken  flf  by  a  creamy  tint. 

Tong.     The  catch  to  a  buckle.     See  Tongue. 

Tong-kang.  (Xaatical.)  A  Malay  or  Chinese 
boat  of  a  certain  kind. 

Tougs.  A  tool  consisting  of  two  parts  joined  by 
a  pivot,  and  used  for  grasping  objects  ;  generally  those 
that  are  hot,  as  blacksmith's  tonys  (A,  Fig.  6511),  cru- 
ciblc-loiujs,  ani  Jirc-toiujs :  tlie  term  is  not  conlined  to 
such,  however  ;  e.  g. 
suyiir-loii'js,  aspara- 
gus longs,  photog- 
rapher's platt-tongs, 
pijic-toiigs,  etc. 


Crucible     tongs  Ton^s. 

(a.  Fig.  6509)  have 
curved  plates  adapted  to  the  shape  of  the  sides  of  the  crucible. 

In  the  pipe-tongs  b  the  jaws  are  so  made  that  the  pipe  is 
grasped  between  the  recess  of 
one  jaw  and  the  eud  of  the 
other.  The  levenige  on  the 
short  jaw  maltes  a  very  tight 
pinch.  See  Figs.  37i7-4U, 
3753. 

Similar  in  construction  is 
the  clasp  which  engages  the 
staple  on  the  top  of  a  monkey, 
the  latter  being  released  to 
fall  on  the  head  of  a  pile  whuu 
the  tongs  are  opened  ( B,  Fig. 
3717). 

Fig.  6508  shows  an  arrange- 
ment of  apparatus  for  drawing 
iron  from  the  fire.  The  wind- 
lass has  a  pulley  and  trans- 
versely movable  support  se- 
cured in  the  floor.  Its  object 
is  to  operate  tongs  to  draw 
heated  iron  from  the  furuace. 
iug  tackle,  Fig.  1351,  page  578, 


Tongs. 
See  also  a  Clutch  for  suspend- 


Fig.  6508, 


°m 


Tongs  are  said  by  PHny 
to  have  been  invented  by 
Ciujra,  tlie  son  of  Agri- 
opas.  With  ill!  his  jeal- 
ou.\v  of  (ire«ce,  he  refers 
the  invention  of  nearly 


A  fiimiiiar  illustiiition  of  liftiug-tongs  is  the  ice-tong^  (c,  Fig. 
65U9},  which  are  large  irou  nippers  clo:«d  by  drawing  upon  a 
chain  attached  to  both  handles. 

On  a  larger  si-ale  substantially  the  same  device  rf  is  used  for 
Sifting  stones,  etc. ,  the  pull  on  the  shaekle  connecting  the  two 
links,  drawing  together  the  upper  end.s  of  the  amis  and  closing 
the  points  on  the  oliject  to  he  lifted.  They  loose  their  hold 
upon  the  stone  as  soon  as  it  is  placed  in  position,  and  are  there- 
Fig.  6511. 


Ton§s  usfi'i  by  Blacksmiths 

fore  useful  in  laying  submerged  foundations  and  breakwaters, 
as  the  hu'is  would  retjuiit-  the  services  of  a  divur  to  detach 
it.     See  L.\zY-TONGs  ;  S>ap-dragon. 

The  onliuary  tire-tongs  /have  one  jointed  leg,  and  do  not 
i-equire  special  deseiiptiou. 

Fire-tongs  an*  mentioned  as  a  part  of  the  furriitui"e  of  Solo- 
mon's Temple,  HKI4  U.  C.     They  were  made  by  Hiriuii  AbifT. 

a  (Fig  6510),  liftiug-tongs  or  dog.     c,  donu.-siic  fire-tougs- 

b,  lazy-tougs.  rf,  pipe-tongs. 

Fig.  6512. 


Apparatus  for  Drawing  Iron  from  the  Fire. 


Multiple-Jaw  Tongs. 
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Fig.  6513. 


AdjitstabU-Jaw  Ton^s. 

Fig.  ^11  shows  rarious  forms  of  tongs  used  by  folacksmitba 

a,  h,  flat-ba  ton^x :  the  jawi:  are  flaCand  a  riog^  or  toupler  is 
placed  upon  the  handles  or  reitts  (o  maintain  the  irrip  upon  the 
work. 

b^  angular-bit  longs:  useful  for  holding  round  or  .square 
bars,  and  aiso  bolts,  the  beads  being  placed  vithin  the  sswU  of 
the  jaws, 

c,  pinc^r  tongs  :  for  similar  us*s. 

rf,  crook-bit  loH^s;  used  by  cuil«rs,  etc 

e,  hammer  tongs:  for  handling  work  paoched  with  holes. 
Xt  hoop-longs  .-  for  holding  hoops  or  rings. 

gj  smith's  pliers ;  for  grasping  light  work. 

Fig.  6514. 


a  b,  spring-steel  tongs  for  holding  platinum  cape  or  spoons  in 
a  flame 

f,  f^pring-steel  tongs  with  platinum  points,  for  use  with  blow- 
pipe, etc. 

rf,  brass  tongs,  with  fine  i>oint«. 

*,  iron  tongs,  with  spoon  handle. 

f  s.  cupel  tongs,  of  elastic  iron,  for  moTing  cupels  into  or 
I  out  of  the  muffie. 

A,  scorifier  tongs, 
scorifiers 


Fig.  6517. 


Tongs  with  RaicMet-Rein. 

Fig.  651215  3  tongs  for  grasping  several  objects  simultaneously.  I 
The  two  outer  tongs  are  rigid  to  the  arms,  and  the  central  I 
tongues  are  pivoted  so  as  to  oscillate  freely  in  the  plane  of  i 
movement  of  the  outer  ones.  I 

Fig  »x.l.3  i?  aJjustable  by  the  en- 
gagenient  of  the  pintle  which  is 
fc-«t  to  one  jaw  wi:h  either  one  of 
several  notches  in  the  other  jaw, 
so  as  to  vary  its  capaciry  for  grasp- 


for  lifiin 

or  cupfis  an<l  ar- 
ranging them  in  the 
muffle. 

I,  iron  tongs 
mounted  with  cork, 
for  lifting  hot  flasks. 

Fig  6517  shows 
long-:,  etc.,  used  in 
the  bottling  of  soda- 
«-attr  and^othL-r  ef- 
fervescent beveracBS- 

a  is  a  tying  lever 
for  champagne  bot- 
tUng. 

6  e  rf,  bottling- 
tongs. 

f.  fnphon-tongs  for  holding  head  of  siphon-bottles. 
Fig.  6olS  is  a  tongs  for  lifting  stove-lids. 

Tongue.     1.    {VeJiide.)     Tlie  single  shaft  or 
^   polp  which,  in  two-hoi-se  vehicles,  is  attached  to 
*   tlie  fore-carriage,  and  is  tlie  means  of  guiding 
and  drawing. 

The  tongue  or  pole  was  the  universal  appendage  to  ancient 
vehicles  Horses,  cattle,  or  asses  were  j<^ed  to  the  tongue. 
When  traces  were  used,  in  the  case  of  horses,  there  was  only 

Fig.  6.518. 


Bottling  Pliers  and  Tongs. 


Fig.  6515. 


Tbngs  used  by  Watth- 
makers^  etc. 


Fig.  6514  has  a  ratchet  and  pawl  ' 
on  the  respective  handles,  which 
are  a  substitute  for  the  couffS^r  or 
sliding  ring 

o  t  (Fig.  •wl51.  pin-tongs,  closed 
,  _     .  by  a  ferrule  sliding  on  i1ie  stem, 

used  for  holdmg  small  wires  to  he  filed,  and  for  various  manipu- 
lanons.  6  is  also  used  as  a  drill-stock  in  connection  with  the 
bow-dnll. 

In  Fig  ^16  are  illustrated  a  variety  of  laboratory  and  metal-  '■ 
loigicaJ  tongs. 

Kg.  «16. 


Lid-Lijling  Tongs. 

one  to  each  animal,  and  that  on  the  side  nest  to  the  tongue. 
They  pulled  by  the  yoke,  which  was  fastened  bv  a  vertical  pin 
to  the  tongue.  The  rear 
end   of   the   tongue  was  Fig.  6519. 

tenoned  into  the  axle- 
tree,  if  of  wood,  or  lashed 
to  it,  if  of  iron.  SeeCiE; 
Carruge:  Chariot  :  etc. 
'  Fig.  6519  shows  the 
jointed  tongue  of  a  street- 
car, attached  by  a  pintle 
to  the  front  of  the  plat- 
form. 

2.    (Mitsic.)      Tlie 
vibratingslip  of  metal 


Ijabomtory  Tongs 


Ttmgue  of  Str(tt-Car. 

in  a  metallic  frame,  giving  a  mnsical  tone  in  an 
accordeon,  conceitina,  melodeon,  parlor-organ,  etc. 
See  Free  Keed. 

3.  The  pin  in  a  buckle  which  pierces  and  holds 
I  the  strap. 

Buckles  and  brooches  (iibtilir)  with  movable  tongues  were 
common  in  Rome.     See  Bcckle. 

4.  {Railroading.)    The  .-^hort  movable  mil  of  a 
switch,  bv  which  the  wheels  are 
directed    to  one    or  the   other  Fig  c::,^^ 
lines  of  rail.     See  Switch. 

5.  {Carpentry.)  a.  A  fin  on  the 
edge  of  a  plate  or  board,  adapted 
tofitintoagrooveof  an  adjacent  , 
board.     Also    used    in   sliding  ' 
parts  of  niachiner}'. 

h.    The    taperins:,    projecting    Tongue  and  Grooee. 
end  of  a  timl>er,  worked  down 
to  fay  npon  an  eilge,  or  scarf  to  another  tfmber. 


TONGUE-AND-GROOVE  JOINT. 


2590 


TONNAGE. 


6.  {Nautical.)  a.  The  upjier  main  juece  of  a  built 
mast. 

b.  A  rope  spliced  into  the  upper  part  of  a  stand- 
ing baek-stay. 

7.  The  clai)])er  of  a  bell. 

8.  The  movable  arm  of  a  bevel,  the  principal  mem- 
ber being  the  stuck,  wliich  forms  the  case  when  the 
instrnment  is  closed.     See  Bevel. 

9.  Tile  pointei"  of  a  balance. 
Tongue-and-groove  Joint.   A  niode  of  joining 

wooden  stulf  iu  which  a  long  lin  on  the  edge  of  one 

boaril  is  made  to  tit  into  a  corres|ionding  groove  on  the 

edge  of  the  Cither  board.     See  Joint  ;  also  Fig.  6520. 

Tongue-bit.      (Mancye.)    One    having    a    stiff 

mouth,  to  which  is  attached   a  plate  or  shield  so 

placed  as  to  prevent  the  horse  getting  his  tongue 

over  the  mouth-piece. 

Fig.  6521.  Tongue-chains.      The  chains 

by  w  hieh  tlie  fore  end  of  the  tongue 

is  supported  from  the  hames  of  the 

ichcel-liorscs.      They   may    be  dis- 

teniled  by  the  sprmdfr-slicli. 

Tongue -com-press'or.        A 

Tongue- Cliains.     chimp  for  huhliiig  ilown  tile  tongue 

during    dental    operations    on    the 

lower  jaw.    The  sublingual  and  nni.\illary  duets  may 

he  at  the  same   time  closed,   by  applying  to  them 

rolls  of  bib\ilous  paper  before  applying  the  compress. 

See  ToXOrE-sl'.VTUI.A. 

Tongued-chis'el.  A  boring-chisel  which  has  a 
long,  downwardly  projecting  blade,  and  shoulders 
which  form  reamers. 

Tongue-de-press'or.  {Sunjicul.)  An  instru- 
ment which  lias  a  soi-ket  to  go  beneath  the  lowci' jaw 
and  form  a  fulcrum  for  the  pivoted  .spatula  which 
rests  upon  and  holds  down  the  tongue  during  oral, 
laryngeal,  and  esophageal  examinations  and  opera- 
tions.      ,\  tniliJHC-a/IKtulu. 


Tongu'ing  and  Groov'ing  Planes.    {Carpcn- 

try.)     1' lanes  in 

pairs,  adapted  for  Fig-  6523. 

forming     tongues 

and   the  corre- 
sponding   grooves 

into    which    they 

are  received  on  the 

edges    of    boards, 

etc. 
The  tonguing-plane 

c   has  a   recesst'il   Ijit 

which  cuts  away  two 

strips  at  tlie  sides  of 

tile  plault,  leaving  the  ' 

c;;iitral     part,    \Yhich 

forms  tlie  tongue,  uu- 
'  touched.  The  groov- 
'  iug-plane  a  b  has  a 
j  narrow     hit,    wliich 

forms  a  cliaimel  in  the  wood.     The  stocks  of  hoth  have  a  ledge 
,  projecting  below  the  sole,  which  serves  to  determine  the  dis- 
tance of  the  tongue  or  the  groove  from  the  edge  of  the  hoard. 

Each  is  provided  with  hits  of  different  sizes. 

Ton'ing.  (Pholograpky.)  The  treatment  of  a 
positive  photographic  print  with  a  weak  solution  of 
gold,  iu  conjunction  with  other  modifying  chemical 

Fig.  6524. 


Tonsitins  and  Grooving  Planes. 


a,  the  Elsbur;^  pattern. 
6,  Church's  sclf-holdiny 


toDgue-spatula. 
Fig.  6522. 


Tietiiann's  Tongue- Spatulas. 

Tongue-spat'u-la.    See  Tongue-depressor. 

Tongue-sup-port'.  A  device  on  the  tongue- 
liounils  of  a  wngon  to  keep  the  forward  end  of  the 
tongue  elcN'ated  and  prevent  jts  weight  bearing  on 
the  necks  of  the  horses. 

In  the  example  (B^ig.  6524),  it  is  a  bar,  the  middle 
of  which  rests  upon  the  coupling-rod,  and  its  ends 
beneath  the  fore-axle  and  tongue  I'espectively. 

Tongue-test.  1.  (E/eclricify.)  A  test'fiimiliar 
to  electririaiis,  determined  by  the  application  of  a 
wire  to  the  tongue,  which  gives  a  sensation,  sharper 
otherwise,  according  to  the  condition  of  the  line. 

2.  {Engraving.)  A  test  of  pyroligneous  or  nitric 
acid,  used  in  determining  the  strength  of  an  etching 
Eolutiou. 


Tongue-  Support. 

salts,  by  which  the  whole  or  a  portion  of  the  deposit 
of  metallic  silver  is  replaced  by  metallic  gold  in  fine 
division.  The  etfect  is  to  give  permanency  to  the 
print,  subduing  and  modifying  the  disagreeable  color, 
and  sulistituting  various  shades  of  purple,  black, 
blue,  brown,  and  gray. 

Ton'nage.  (A'aidicKl.)  The  carrying  capacity 
of  a  vessel.  It  is  actually  cviuiv.ilent  to  the  diflerence 
between  the  weight  of  the  water  displaced  liy  the 
vessel  when  light,  and  that  ilisplaced  by  her  when 
loaded  to  the  greatest  safe  de]ith  of  immersion. 

DiiTerent  rules  for  calculating  the  tonnage  have  been  legally 
established  in  different  countries,  some  of  which  have  frequently 
given  results  varying  widely  from  the  true  amount  which  might 
be  safely  carried.  In  deep,  full-built  ships  the  actual  capacity 
was  always  largely  in  excess  of  the  government-registered  ton- 
nage. More  recent  laws  have,  in  a  great  degree,  remedied  this 
error,  hut  it  is  extremely  difficult,  if  not  impossible,  to  contrive 
any  general  rule  by  which  perfect  exactness  can  be  attained. 

The  rule  established  by  law  in  the  United  States,  under  the 
Act  of  1799,  and  which  continued  in  force  until  superseded  by 
that  given  in  the  law  of  May  6,  1S04,  provided  that  from  the 
extreme  length  of  the  vessel  there  should  be  deducted  three 
fifths  of  the  breadth  ;  the  remainder  was  multiplied  by  the 
breadth,  and  the  product  by  the  depth,  which,  in  the  case  of  a 
double-decked  vessel,  was  arbitrarily  assumed  as  being  equal  to 
one  half  the  breadth  ;  the  latter  product  was  then  divided  by 
95,  and  the  quotient  was  taken  as  the  legal  tonnage  on  whicti 
tonnage  dues  were  to  be  paid.  It  was  thus  made  the  interest 
of  owners  to  build  excessively  deep  ships,  the  law  in  this  way 
discriminating  in  favor  of  clumsy,  slow,  and  inefficient  ships, 
and  disiconraging  attempts  at  improvements  in  model. 

By  the  Act  of  May  6,  I8li4,  vessels  are,  for  the  purpose  of 
ascertaining  their  tonnage,  divitlod  into  six  classes,  according  to 
length,  those  in  each  class  being  divided  into  a  certain  number 
of  equal  parts,  or  transverse  sections,  to  which  different  values 
are  assigned  in  computing  the  total  tonnage  of  the  vessel  ;  the 
actual  depths  between  decks  arc  measured  and  taken  as  factors, 
and  any  closed-in  space  on  or  above  the  U])per  deck,  and 
capable  of  receiving  cargo,  etc.,  is  included  in  the  measure- 
ment. The  dimensions  are  all  taken  in  feet  and  decimals  of  a 
foot,  and  the  number  100  is  used  as  the  final  division  for  ascer- 
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taining  the  capacity  of  the  ship  in  tODS,  iustead  of  95,  as  in  the 
old  law. 

Class  1.  Vessels  under  50  feet  long,  diri  Jed  into  6  equal  parts. 
Class  2.  Vessels  50  to  I'X)  feet  long,  divided  into  8  equal  parts. 
Class  3.  Vessels  100  to  15<>  feet  loug,  divided  into  10  eijual  jwrts. 
Ciass  4.  Vessels  150  to  2i  "0  feet  long,  divided  into  12  equal  parts. 
Class  5-  Vessels  2i>J  to  i50  feet  long,  divided  into  U  equal  parts. 
Class  6.  Vessels  over  250  feet  long,  divided  into  16  equal  parts. 
The  details  for  making  the  measurements  and  calculations 
are  too  long  to  l>e  insert^  here  but  may  be  found  in  "Revised 
Statutes  of  the  Unite.l  State-*."  ISTo.  p-»ges  S'lS-SO'J. 

The  rule  adopted  in  England  by  the  Merchant  Shipping  Act 
of  1S.S4  is  esseniially  the  same  as  that  establi?hea  in  this  coun- 
try :  the  measurements  are  made  in  feet  and  decimals,  and  the 
principles  of  calculation  are  identical.  Vessels  are  divided  as 
foUovs  :  — 

Not  exceeding    50  feet  in  length,  into    4  parts. 

Not  exceeding  120  feet  in  length,  into    6  parts. 

Not  exceeding  1B<)  feet  in  length,  into    8  parts. 

Not  exceeding  225  feet  in  length,  into  10  parts. 
Over  22o  feet  in  length,  into  12  parts. 

In   steam-vessels  the   length,  breadth,  and   bight  of  the 

-  engine-room  are  multiplied  together,  the  product  divided  by 

100,  and  the  result  deducted  from  the   gross   tonnage.     The 

gpace  occupied  by  a  propeller-shafl  is  considered  as  a  part  of 

the  engine-room. 

It  should  seem  that  the  American  methoi.  employing,  as  it 
does,  a  greater  number  of  divisions  for  the  same  length,  should 
be  slightly  more  accurate  than  the  Engii>h,  or  afford  at  least, 
on  the  average,  a  somewhat  nearer  approximation  to  the  true 
capacity  of  a  vessel ;  either,  however,  may  be  rehed  on  gener- 
ally as  coming  within  4  or  5  per  cent  of  tbe  truth.  This  differ- 
ence may,  in  extreme  cases,  amount  to  10  or  12  per  cent,  a 
trifling  error  as  compared  with  those  incident  to  the  old 
system. 

The  ton  measurement  upon  which  freight  is  charged  is  eil- 
culated  at  4(t  cubic  feet;  tbe  difference  l>etween  that  and  tbe 
ton  of  1(<1  cubic  feet,  or  that  of  the  register,  represents  the 
dead  weight  or  dUplacement  of  the  ship  when  light,  or  60  per 
cent  of  the  whole,  40  per  cent  only  being  available  flotative 
power  for  cargo. 

To-nom'e-ter.  An  instrument,  invented  by 
Scheibler,  for  iletermining  the  exact  number  of  vibra- 
tions per  second  which  produce  a  given  tone,  and  for 
tuning  musical  instmnients. 

It  consists  of  a  set  of  65  taning-forks,  any  two  consecutive 
ones  of  which  differ  in  pitch  by  4  vibrations  per  second.  The 
lowest  of  the  series  makes  256  vibrations,  and  the  highest  512, 
completing  an  octave.  To  determine  the  pitch  of  a  given 
string  its  note  is  compared  with  those  of  the  tliapasons  above 
and  below  it  in  sound.  By  counting  the  resulting  beats  it  wiU 
soon  be  referred  to  a  place  bet.veen  some  two  of  the  series,  and 
by  comparing  the  number  of  beats  with  each  of  the^  two 
successively,  its  exact  place  will  readily  be  inferred.  In 
tuning  a  string  to  a  given  pitch  an  analogous  process  is  pur- 
sued- 

An  instrument  of  this  kind,  invented  by  the  late  S.  D.  "nil- 
man,  for  illustrating  visibly  the  theory  of  musical  scale  and 

Fig.  0525. 


of  musical  temperament,  is  described  in  "  Barnard's  Report, 
French  Exposition,"  pages  471-478. 

The  auditorj-  capacity  of  the  human  e^ir  appears  to  range  over 
about  12  octaves  ;  the  gravest  audible  note  representing  about 
15  vibrations,  and  the  most  acute  4S,'X'0  per  secoud.  This 
capacity  varies  in  different  in<iividdals,  s^ome  ears  being  sensible 
to  more  acute  sounds  than  others.  Incapacity  for  hearing  cer- 
tain sound  vibrations  is  termed  pilch  deafness.  There  is  reason 
for  supposing  that  persons  whose  ears  are  sensitive  to  verj-  acute 
sounds  are  least  able  to  hear  very  grave  notes,  and  vicf  versa. 

The  auditory  range  of  many  aniuials  is  doubtless  ver>"  differ- 
ent from  that  of  man.  Many  persons  are  insensible  to  the 
scream  of  the  bat ;  it  is  too  acute,  but  the  ^ound  must  Ih:  per- 
fectly audible  to  the  bat  itself  Assuming  this  animal  to  have 
an  auditory  range  of  12  octaves,  and  that  its  scre:im  stands 
midway  of  the  scale,  it  would  be  capable  of  hearing  notes  6 
octaves  higher  than  those  audible  to  man.  —  extending  up  to 
2,500,00*j  vibrations  per  second.  Whales  appear  to  be  able  to 
communicate  with  eacli  other  at  great  distances,  and  it  has 
been  inferred  that  these  animals  have  the  power  of  emitting 
sounds  too  grave  to  be  audible  to  the  human  ear,  but  perfectly 
distinct  to  them.     See  also  Sosometer. 

Ton-sil'o-tome.  (Surgiml.)  A  knife  for  oper- 
ations on  the  tonsils  ;  follicles  situated  between  the 
pillars  of  the  irim/i  palati  and  projecting  into  the 
isthmus  of  the  throat. 

a,  tenaculum  forceps  for  seizing.      VulseUum. 

6,  Musseux's  seizing  forceps. 

c.  Billings'  tonsilotome. 

//,  tonsil-scissors,  curved  on  the  flat. 

€,  Hamilton's  tonsilotome* 

Tool.  1.  An  implement  adapted  to  be  used  by 
one  person,  and  dei>ending  for  its  effect  upon  the 
.^ti-ength  and  skill  of  the  operator  ;  or,  as  defined  by 
\Vel)ster,  "any  instrument  of  manual  oj^eration." 
It  is,  however,  exceeding  difficult  to  define  the  line 
separating  tools  from  machines,  and  of  late  it  has 
become  usual  to  embrace  in  the  general  t^rm  via- 
chiiie  toolSy  such  machines  as  the  ///M«,  planer^  slot- 
tiiig-inachiiiCy  and  others  employed  in  the  manufactni-e 
of  machinery.     See  Machine. 

Fig.  6526  represents  a  number  of  bronze  and  stone  tools  taken 
from  the  excavations  of  the  buried  cities  of  Mesopotamia.   They 

Fig.  6526. 


Tietnann's  Tonsil  Inslniments. 


are  knives,  spears,  a  ^ckle,  hatchets,  and  a  piece,  evidently  a 
hinge  of  a  door.    See  6  c,  Fig.  2510,  page  1104. 

Plate  LXX.   shows  an  aiTangcment  of  farming- 
tools  on  the  ends  and  sides  of  a  tool-house.    See  also 
Stoxe-wop.ker's  Tools. 
{      TVlUiam  Fairbalm,  the  celebrated    machinist,  states  that 
■  when  he  commenced  his  career,  at  the  beginning  of  the  cen- 
I  tun,-,  the  human  hand  performed  all  the  work  that  was  done  in 

the  way  of  building  machinery. 
I  Bramah,  the  maker  of  the  Patent  Lock,  originated  many 
descriptions  of  labor-saving  machinery.  Re  found  it  necessary 
to  give  the  greatest  exactness  to  every  part  of  the  ward  and 
key  of  this  celebrated  lock.  This  he  found  very  difficult  to  do 
,  without  employing  the  very  best  workmen :  and  their  charges 
were  so  exorbitant,  that  his  invention  was  in  a  fair  way  of 
dropping  out  of  use  on  account  of  expense-  In  Xh,U  dilemma, 
he  was  forced  to  turn  his  attention  to  the  introduction  of  ma- 
chinery to  produce  with  unerring  nicety  the  different  parts  of 
the  compUcated  little  apparatus  with  which  his  name  is  yet 
associated.  The  workshop  in  which  the  many  ingenious  con- 
trivances to  perform  this  work  with  speed  were  invented  may  be 
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ARRANGEMENT  OP  TOOLS  IN  A    PARMER'S  TOOL-HOUSE. 


Platk  LXX. 


Sa  page  2591. 
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said  to  have  teea  the  training-school  for  the  earlv  machinist.-!,     Known    i«  Iiinrl    ),q.„1  l„ff  ,    1   *t     ■  n 

whose  labors  have,  within  the  present  century,  built  up  the     i,    °         ,,         ,     '  "f  "'-lettlT,  lettering,  roller,  edge, 

mechanical  greatness  of  England.     Accuracy  of  machine-work     "'^^h  pilllet,  delltelle,  stamp,  etc., 

before  his  day  Wiis  utterly  unkuown.     Watt  had  the  greatest     ~ '' 

difficulty  in  getting  his  first  model  of  the  steam-engine  con- 
structed with  sulflcicnt  truth  to  work  ;  its  cylinder  was  not 
bored,  but  hammered,  and  the  pistou  could  not  be  made  to  fit. 
The  pumping-eugine  made  a  tremendous  noise,  and  much 
a^tonislied  tne  .spectators,  who  regarded  it  as  one  of  the  most 
remarkable  and  inU'r&sting  parts  of  the  performance.  W'att 
knew  better,  and  would  have  loved  a  noiseless  machine,  but 
was  so  beset  by  open  condemnatioa,  faint  praise,  and  legal 
botheration,  that  he  kept  his  own  counsel,  and  let  the  vulgar 
stare  and  wonder. 

The  invention  of  the  famous  fixed  slide-rest  by  Maudslay,  the 
journeyman,  who  learned  his  trade  with  Bramah,  was  the  first 
step  in  a  series  of  inventions  leading  toward  the  same  end. 
.Mxudslay  was  the  man  who  executed,  from  the  drawings  of  the 
elder  Brunei,  the  series  of  labor-saving  machines  at  present  at 
work  in  Portsmouth  Dockyard  for  the  manufacture  of  ships' 
blocks.  (See  Blick-makixg  M.iciiixe.)  These  ingenious  ma- 
chines, forty-six  in  number,  were,  only  a  few  years  ago,  the 
curiosities  of  the  place,  and  may  be,  for  aught  we  knoTv,  yet 
They  were  the  first  ever  set  up  iii  a  public  yard,  and,  althou"h 
they  have  been  at  work  for  sixty  yeirs,  they  remain  still  In 
good  working  order  Maudslay  afterward,  in  "conjunction  with 
his  partner  Field,  founded  in  Lambeth  Marsh  the  famous  firui 
which  is  still  carried  on  under  their  names. 

Clements  was  another  inventor  who  learned  his   art  in  the 
school    of  Bramah.  and  afterw.ard  worked  for  5Iaudslay  and 
Field.    This  ingenious  machinist  invented  the  planing-raachinc, 
without  which  no  perfect  plane  can   be  made.     Tne  value  of 
such  a  m:ichine  is  incalculable.     Indeed,  upon  the  truth  of  the  i 
plane  depends  the  whole  value  of  modern  machinery.     Of  old,  I 
by  chipping  and  filing,  an  attempt  to  approach  the  plane  Wiis  ' 
maiie,  but  of  course  perfect  accuracy  was  out  of  the  f^uestion 

Another  pupil  of  Maudslay  was'Nasmyth,  the  inventor  of 
the  Sr£.\M-HAMMER  {which  see). 

Joseph   Whitworth,   the  inventor  of  the 
name,  improved  on  Clements's 
M.vceiNE)  in  his  ' 


Combined  Toot. 

pn.inter,  consisting  of  bundles  of  bristles  tied  by 
stniig  or  binding  wire  to  the  thick  end  of  a  cleft 
handle. 

The  larger  sizes  are,  however,  more  commonly  known  by 
their  ordinary  name  of  brush,  the  term  tool  being  generally  re- 
stncled  to  smaller  sites,  as  sasli-loals,  etc. 

Fig.  6529. 


gun  bearing  that 
planing-machine  (see  Pl.wini;- 
Jim  Crow  ■'  planer,  and  also  invented  many 
ingenious  and  useful  tools  and  appliances  now  commonly  used 
in  the  workshop.  See  list  of  Mei.vl-workisg  Tools,  pages  1-Ji5, 
1426. 

The  following  general  clissificatiou  of  tools,  according  to 
their  functions  and  modes  of  action,  has  been  proposed  by  a 
writer  in  the  "  Scientific  American  "  :  — 

1.  Geometrical  tools,  for  laying  olfand  testing  work ,  as  squares, 
gages, conipa.sses,  drawing  and  surveying  instruments,  etc. 

2.  Percussion  tools;  as  the  hammer,  etc. 

3.  Compression  tools  ;  for  pressing,  rolling,  polishing,  etc 

4.  Puncturing  tools;  needles,  awls,  punches,  etc. 

5.  Cutting  tools,  including  saws. 

6.  Combined  percussion  and  cutting  tools ;  as  the  ase  hoe 
and  scythe  *        ' 

7.  Combined  compression  and  cutting  tools  ;  such  as  planes 
shears,  etc  * 

S.  Abrading  tools  ;  as  whetstones,  and  also  that  class  of  drills 
which  act  by  abra-sion. 

9.  Forming  tools;  molds  for  casting,  formers  for  sheet- 
metal,  dies,  etc. 

10.  Motor  tools;  as  the  lever,  screw,  pulley,  and  in  general 
those  employed  to  impart  motion  to  other  tools,  to  cause  a 
bla-st,  as  bellows,  and  for  like  purpo>es 

11.  Holding  tools;  which  employ  adhesion  or  compression 
forsnpporting  in  a  fixed  position  materials  to  be  operated  on  by 
other  tools.  This  embraces  vises,  latheH:hucks,  and  vessels  for 
containing  liquids 

12.  Separating  tools,  as  sieves,  filters,  fanning-machines. 

13.  Directing  tools,  used  as  guides  for  other  tools;  such  as 
the  miter-box,  for  guiding  the  saw  in  cutting  miters  :  funnels 
for  directing  the  flow  of  liquids  are  included  in  this  class. 

14.  Weighing-fools;  scales, 
rig.  Do2(.                       balances, and  instruments  for 

determining  specific  gravity. 

15.  Implements  for  meas- 
uring solid  contents  ;  meas- 
ures of  all  kinds  used  for 
determining  the  volume  of 

solids  and  liquids. 

16.  Agitators  ;  for  mixing  different  sub- 
stances, or  agitating  the  particles  of  the 
same  substance  among  each  other. 

Fig.  6527  is  a  combined  monkey-wrench 
and  claw-hammer.  .\  nut  m.ay  be  grasped 
between  the  fixed  and  movable  jaws  a  4, 
the  latter  of  which  is  operated  by  the 
screw.  By  unloosing  a  screw  at  the  back 
of  the  handle,  the  wrench  part  may  be  re-  i 
moved,  if  desired  to  have  it  out  of  the 
way.  I 

Fig-  652-S  combines  a  hammer,  nail- 
drawer, forceps,  wrench,  etc-  , 

2.   {Bookbinrlintj.)   Tlie  st.inipiiig 
Ccmbiruuion-Tool.  and  letter  appliances  of  the  linisher. 
163 


Coupling-  Tool  for  Drilling. 


Tool-car.  {Railwaii. )  A  car  carrying  an  enuip. 
mcnt  for  repairing,  replacing  on  the  rails,  or  remov- 
ing debris  in  case  of  accident.  It  is  a  car  tliat  rail- 
\vay-men  are  always  glad  to  have  stand  idle.  It  is 
furnished  with  cables,  ropes,  and  blocks  of  various 
sizes.  Jack-screws  and  crow-bars,  picks  and  .shovels, 
K  cMo  '^^^^'  ^^I'''^"'*'  '■t'phicing  frogs,  vise  and 
Fig.  65*).  set  of  macliinist's  tools,  and  numerous 
unmentioned  a|i|iliances. 

Tool-coup'ling.  A  screw  coupling 
by  which  a  drill,  for  instance,  is  con° 
nected  to  the  bar,  rod,  Iiaft,  or  ivhat- 
pver  the  handle  may  be  properly  called 
in  a  given  case. 

In  Fig.  6529,  the  reduced  end  of  a  shaft  is 
screwed  into  the  enlarged  end  of  another  shaft 
the  former  having  a  collar  upon  it  jnst  biick 
of  a  screw,  and  the  outer  surface  of  the  latter 
having  a  thread  cut  upon  it.  A  sleeve  sur- 
rounds the  two  ends  thus  screwed  together,  and 
is  screwed  upon  the  ext^-rnal  screw  of  the  Latter 
shaft  until  an  internal  flange  at  ^.  ^.„- 
tbe  opposite  end  is  forced  up  *'«■  6o31. 
against  the  collar  on  the  former. 

Tooled  Ash'lar.  (J/n- 
Miii.nj.)  Ashlar  with  its  face 
chisel-dressed  into  parallel 
ridges  and  hollows. 

Tool-ex-tract'or.  An 
implement  for  recovering 
from  drilled  holes  broken 
tools  or  jiortions  of  rods 
which  may  have  become  dis- 
connected and  fallen  to  the 
bottom.  Two  kinds  are 
shown  under  GitAB,  page 
1000.  Others  are  shown 
under  AVei.l-boring  Tools; 
and  AratsiAN-WELL,  Fig. 
384. 

In  Fig.  6530,  t)ie  ratchet-rods 
catch  the  tool,  and  the  action  of 
raising  presses  the  rods  inward 

Fig.  6531   has  a   hollow  die  or 
screw-socket  which  taps  its  way    '. 
on  to  the  end  of  a  rod  in  the  hole, 


TOOL-GAGE. 
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and  thus  becomes  attached  to  it,  so  as  to  euable  its  with- 
drawal. 
Fig.  6532. 


Tool-gage.  Niismytli's 
tooI-g;ige,  for  testing  the 
angularity  of  tlie  cutting- 
face  of  iron-tuming  tools, 
has  a  bed  for  the  sliauk  of 
tlic  cutter  and  a  conical  fru.s- 
tuni  whose  sides  have  the 
angle  required;  say  about  3°  from  the  perpendicular. 
Tool-hold'er.     1.  A  tool-handle. 

Fig.  6533    shows 


NasmytWi  Tool-Gage, 


Fig.  6533. 


nuuiber  of  hoUiors 
having  jaws  which  .'ire 
opeueil  uuii  closed  by 
an  espaudiug  plug  or 
a  .screw. 

a,  patent  lever  file- 
handle. 

b,  patent  adjustable 
self-centering  tile-han- 
dle. 

c,  the  same  with  fer- 
rule removed. 

c/,  patent  adjustable 
tool-holder. 
€.  patent  hand-vise. 
See    also    Porte-ai- 

GUILLE  :  I'OBTE-POUSH- 
ER  ;   etc. 

2.   A  tool-tray. 

Fig.  6534  is  a  tool- 
helder  for  dentists. 
The  tool  is  detarhed 
from  its  handle  by  the 

engagement  of  a  flattened  portion  with  a  notch  in  the  tool-vack  ; 

this  retains  it  in  proper  presentation  for  future  attachment  to 

the  handle. 

Fig.  6534 


Hand-  Tool  Holders. 


Tool- Holder  for  Dentists. 


3.   (Lathe.)      A   device   for  lioldiug  lathe-cutters 
and  similar  tools  firmly. 

The  two  pieces  a  a'  pass  through  the  slot  in  the  tool-post,  the 
lower  one  being  fast  to  the  jaws  6,  and  the  upper  one  having 


Fig.  6535. 


Lathe  Tool-Holder. 

moTement  in  the  jaws  to  accommodate  itself  to  the  f  ize  of  the 
tool-shank,  and  being  se- 
cured by  the  thumb-screw 
c.  ?ee  also  TooL-POST ; 
Slide-rest:  Latue. 

Fig  653fi  illustrates  Tloltz- 
aplTel's  holder  for  carrying 
small  rectangulyir  blades 
used  for  cutting  screw- 
threads:  these  are  alike  in 
hight  a,  but  vary  iu  width 
b  r,  this  being  half  the  pitch 
of  the  thread  ;  they  are  in- 
serted in  the  mortise  d,  and 
secured  by  four  set-screws 
e  e;  the  screws  /"/passing 
through  circular  slots  per- 
mit the  blades  to  be  set  to 
the  particular  angle  of  the 
thread,    g  is  a  perspective 


view  of  the  holder  with  the  tool  in  position.    The  liat  might  be 
increjised  indetinitely  ;  these  are  but  samples. 

4.  {GrinUimj.)  A  device  lor  accurately  facing  grind- 
stones, and  I'or  uniformly  holding  tools  while  being 
ground. 

The  pivoted  plate  a  is  adjusted  to  any  required  angle  by  means 
of  the  wedge-shaped  block  6,  and  carries  a  tool-holder  c,  by 
which  the  adjustuient  of  the  scraper  (/  or  a  tool  to  be  ground 
is  effected,  and  it  is  held  firmly  while  dressing  the  stone. 

Fig-  G537. 


Tool-Holder  and  Grindstone'Dresser, 

The  tool-holder  has  a  guide  fitting  a  slot  in  the  pivoted  plate, 
so  that  it  may  be  moved  truly  parallel  to  the  face  of  the  stone. 
A  fender-plate  e  prevents  the  scattering  of  the  particles  scraped 
off. 

In  Fig  6538,  the  tool  to  be  ground  is  secured  in  the  front 
end  of  the  shoe,  by  the  movement  of  which  on  the  horizontal 
rod  the  tool  is  drawn  across  the  periphery  of  the  grindstone. 
Provision  is  made  for  raising  and  lowering  the  front  end  of  the 
shoe  to  adapt  the  device  to  the  work  iu  hand. 


6538. 


Tool- Holder. 


Tool- Holder  for  Grindstones. 

In  Fig.  6539.  a  series  of  clamping  jaws  hold  the  articles  to  be 
ground.  A  quick  automatic  motion  is  imparted  to  the  holder 
transversely  to  the  grinding  surface  of  the  stone.  An  inter- 
mittent forwax'd  motion  is  given  to  the  holder  by  means  of  au 
arm  on  the  latter  placing  in  and  out  of  gear  a  bevel-wheel  actu- 
ating a  screw  which  works  in  a  nut  in  the  holder. 

Tool'ing.  1.  (Mastmnj.)  Stone-dressing  in  which 
the  face  shows  the  parallel  marks  of  the  tool  in  sym- 
metrical order. 

2.  {Ca7'vhig.)  Elaborate  carving  hy  chisels  and 
gouges  in  stone  or  wood  iu  architecture,  joinery, 
cabinet-work,  and  furniture. 


TOOL-POST. 
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nklino 


Ornamental 

Fig.  6539. 


3.  {Bookbinding. ) 
bossing  by  heated 
tools  upon  the  leath- 
er binding  of  books. 

The  tools  em  ployed  are 
brass  stamps,  cut  into 
the  liesired  pattern  aud 
numntt'd     in     hiindles 

Long   lines,    plain   or 
figured,  running  along 
the  sides  of   the   book, 
are    formed  by  a 
circular    disk    of 
Jjrass,  rotating 
a    handle,  the   design,  if 
any,  being  cut  on  its  pe- 
riphery. 

When  pressure  only  is 
applied.  withi»ut  gold,  the 
work  is  termed  bUnd-iQo\~ 
ing. 

The  workman  rests  the 
handk'  against  his  right 
shoulder,  holding  the  tool 
near  the  axis;  he  can  thus 
run  the  tool  the  whole 
length  of  each  side  of  the 
cover.  The  tools  are  heat- 
ed at.  a  gas-stoTe  or  char- 
coal-furn:ice. 

(roW-tfioling  is  produced 
by  covering  the  parts  with 
albumen  and  then  with 
gold-leaf,  aud  pressing  the 
hot  tool  on  the  covered 
parts.  On  wiping  with  a 
hot  rag  only  that  part  of  Machine  for  Grin/ting  Metallic 
the  gold-leaf  is  left  which  Articles. 

was  in  contact  with  the  hot  tool. 

Lettering  is  done  by  means  of  brass  letters,  of  different  siees, 
set  up  in  a  wooden  handle.  The  words  in  most  common  use 
are  often  made  in  one  piece,  as  shown  in  Fig   6541. 

Fig.  6540. 


Bookbin/Iing  Tools. 

TThen  the  ornaments,  lettering,  etc.  are  complete,  the  book 
is  polished  by  rubbing  with  heated  irons  of  various  shapes  and 
sizes  ;  one  of  these  is  shown  in 
Fig.  6541.  Fig.  G542. 

Tool-post.  (Latkc.) 
A  di'vioe  on  the  upper 
part  of  a  slide-rest  by 
which  the  cutter  is  held. 
In  that  shown  (Fig.  6543), 
the  end  of  the  tool  is  inserted 
in  the  beveled  slot  and  fixed 
at  the  required  angle  for  cut- 
ting by  the  binding-screw  n  ; 

It  may  be  released  or  readjusted  by  a  very  shght  movement 

of  this  screw. 


Bookbindins  Tool. 


Fig.  6542. 


Polishing  •  Tool. 

Tool-rest.  (Lathe.)  The  portion  of  a  lathe  to 
which  the  tool  is  attached,  and  which  has  usually 
several  adjustments ;  longitudinally  and  transversely 
of  the  .shears,  and  vertically.  See  Slide-rest,  Figs. 
5188,  5189  ;  Slide-lathe,  Fig.  5187. 

In  Fig.  6544.  the  segmental  rest  is  oscillated  in  the  poppet- 
block  to  incline  the  tool,  by  a  screw  which  engages  its  intaglio 
screw-rack 


Tool-stack.     A  fool-post  or  tool-koldcr. 
Tool-stay.     {Turning.)     The  stay  is  fitted    in 


Fig.  6543. 


Fig.  6544. 


Tool-Post  for  LaUies. 


the  lathe-rest, 
and  its  slot  af- 
fords a  holder  for 
a  drill  or  internal 
cut  ting- tool. 

Tooth.  In  a 
mechanical  sense, 
a  term  applied  to 
a  projecting  lug, 
whose  duty  is  to 
tear,  crumble,  rut, 
which  it  is  applied. 


Lathe  Toot-Rest. 


r  to  ma.sh  with  the  object  to 
For  instance  :  the  teeth  on  the 
cylinder  of   a   grain-thro^licry  a 
com-sheller,  an  apple-griiida;  on  Fig.  6546. 

a  harrow  or  clod-crusher^  on  a 
saw  orJUCj  or  on  a  cog-ii'h<!cL  The 
character  of  a  tine^  or  prong.,  is  J 
that  of  piercing,  as  in  the  familiar  : 
instance  of  the  tines  of  a  Ibrk  ; 
ns  we  say,  a  two-tincd  or  two- 
pronged  fork. 

The  tooth  of  a  wheel  is  better 
called  a  cog. 

Specifically:  1.  A  small,  nar- 
row, projecting  piece,  usually  one  Tool-Stay, 
of  a  set  ;  as, 

2.  The  tooth  of  a  comb,  a  saw,  a  file,  a  card,  a 
rake.     See  Saw-tohth,  etc. 

3.  A  cog  of  a  wheel. 

4.  A  tine  or  prong  of  a  fork. 
Tooth,  Ar-ti-fi'cial. 

Hippocrates,  about  400  b.  c,  refers  to  instruments  for  the 
extraction  of  teeth,  aud  cites  a  mode  of  fixing  them  by  gold 
wire.     They  were  probably  natural  teeth  artificially  inserted. 

Celsus,  about  the  Christian  era,  refers  to  filling  carious  teeth 
with  lead  aud  other  materials.  Soon  after  this  we  read  of  false 
teeth  of  bone  aud  iv()ry. 

Actius,  iu  the  fourth  century,  describes  the  filling  of  carious 
teeth. 

Martial,  in  one  of  his  epigrams,  attributes  the  whiteness  of 
Lecania's  teeth  to  the  fact  of  her  wearing  those  of  some  other 
person. 

Mr.  Welding  of  Philadelphia  states  that  he  has  seen  a  tooth 
which  had  been  plugged  with  gold  taken  from  the  alveolus  of 
an  Alexandrine  mummy. 

Blagrave's  "  Mathematical  Jewell,"'  published  in  the  rime  of 
Queen  Elizabeth,  tells  us  that  "  Sir  John  Blagrave  caused  his 
teeth  to  be  all  drawne  out,  and  after  had  a  set  of  ivory  in 
agayne." 

In  Ben  Jonson's  "Silent  Woman,"  published  in  1607,  one 
of  the  cliaracters  says  :  "  A  most  vile  face  I  and  yet  she  spends 
me  forty  pounds  a  year  in  mercury  and  bog's  bones.  All  her 
teeth  were  made  in"  the  Blaokfriars  " 

Ivory  wa'*  for  many  years  the  favorite  material  for  artificial 
teeth,  that  from  the  hippopotamus  being  preferred.  The  teeth 
of  the  narwhal,  a.i  being  somewhat  harder,  were  also  used. 
Vnlney,  Chateaubriand,  the  elder  Pitt,  and  George  Washington 
also  used  artificial  dentures  thus  made.     See  Dentl'RE 

About  1765  Pierre  Lavouse,  a  workman  in  the  royal  porcelain 
works  at  Sevres,  France,  made  rude  imitation  teethof  porcelain, 
but  the  art  was  not  practice.1  to  any  considerable  extent  until 
about  forty  years  ago.  wlu-n  it  b'egtui  to  be  utilized  in  the 
United  States,  where  it  has  now  developed  into  a  manufacture 
of  no  inconsiderable  importance. 

The  principal  materials  employed  are  feldspar,  silica,  and 
kaolin,  with  various  fluxes  for  promoting  fusion.  Coloring 
materials,  as  titanium  for  j'ellow,  platinum  sponge  for  gray, 
oxide  of  cobalt  for  bright  blue,  and  oxide  of  gold  for  red,  ore 
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also  used  for  tingeing  the  boJy  of  the  tooth  anti  its  enamel. 
The  variety  of  shades  which  nifiy  be  produced  by  the  use  of 
ditlerent  colored  bodies  aad  eimiiiels  is  almost  influiie  ;  40  dif- 
ferently coloi*ed  bodies  and  130  stiindard  shades  of  teeth,  elasoi- 
tied  by  number-,  are  known  in  the  trade. 

The  feldspar  is  heated  to  a  red  heat,  plunged  into  water, 
biokeu  to  pieces  by  the  hammer,  and  foreign  mutters,  such  as 
mica  or  irou,  sepanited  ;  it  is  then  coarsely  pulverized,  and 
afterward  ground  to  an  almost  impalpable  powder.  The  silex 
is  subjected  to  the  same  process,  and  the  colors  are  also 
thoroughly  ground 

The  materials,  having  been  dried  and  sifted,  are  taken  to  the 
mising-room,  where  they  are  properly  proportioned,  and  again 
ground,  in  combination  with  water,  into  the  various  mixtures 
desired;  the  body  to  the  consistence  of  putty,  the  point  enamel 
to  a  thick  batter,  and  the  outside  and  gum  enamels,  of  cream. 

Small  platinum  pins,  with  solid  heads  and  jagijed  ends,  are 
formed  from  platinum  wire  by  a  machine,  and  are  inserted 
into  the  matrices  previous  to  the  teeth  being  formed ;  these  are 
for  the  purpose  of  holding  each  tooth  to  its  plate. 

The  molds  are  of  brass,  and  are  made  in  two  parts.  The 
pins  are  inserted  by  one  workman,  and  the  mold  transferred 
to  another,  who  takes  up  a  small  ijuantity  of  the  point  enamel 
on  a  spatula  and  presses  it  into  tne  matrix  ;  a  third  workman 
fills  the  mold  with  the  body  composition,  and  then  closes  it. 
It  is  now  pressed  in  by  machinery  and  placed  in  the  drying 
oven. 

W^hen  sufficiently  dry  it  is  taken  out  and  the  teeth  trans- 
ferred to  clay  slides  and  brought  tn  a  cherry-red  heat  in  a  fur- 
nace. This  process  is  called  bisciiitin^.  They  are  now  soft, 
like  chalk,  and  may  be  cut  or  filed  as  desired.  Having  been 
arranged  into  sets,  they  are  next  trimmed  and  smoothed,  and 
receive  a  coating  of  enamel,  laid  on  with  a  brush,  and  also  an 
enamel  which,  afler  heating,  assuuies  the  natural  color  of  the 
gums.  Any  surplus  enamel  is  then  removed,  and  the  teeth  are 
laid  carefully  on  beds  of  quartz  sand,  in  trays  of  fire  clay, 
which  are  then  placed  in  a  mutHe  contained  in  the  furnace  and 
surrounded  by  a  miuss  of  incandescent  fuel.  After  remaining 
from  fifteen  to  thirty  minutes,  depending  on  the  stxite  of  the 
fire,  the  teeth  are  removed  finished,  the  material  bavin:;  been 
thoroughly  hardened  and  the  various  colors  brought  out  by  che 
beat. 

Fig.  6546. 


ArtiJicicU  Teeth. 


Artificial  teeth  are  attached  to  the  artificial  gum  by  platinum 
pins,     a,  incisor  tooth  ;  6,  canine  ;  c  d  e,  molars  ;  /,  pin. 
See  also  Denture. 

Tooth-brush.  A  Iniish,  usually  of  biistles,  for 
cleaning  teetli.  A  tooth-brusli  of  spongy  rubber  is 
desciibed  in  Francis's  patent,  1869.  Sponge  also  is 
cited. 

Tooth-cem'ent.  Oxide  of  zinc  mixed  with  a 
solution  of  tlilc>ri.l('  of  zinc,  used  for  filling  teeth. 

Toothed  "Wheel.     A  co^-wheel.     See  list  under 

Tooth'ing.  Bricks  left  projecting  at  the  end  of 
a  wall  for  the  imrpose  of  building  on  an  addition 
thereto. 

Tooth'ing-plane.  A  plane  in  which  the  i7'on 
has  a  Sfiratfil  eJge  and  is  placed  upright.  It  is 
used  for  scoring  surfaces  which  are  to  be  veneered. 
Thf  scoring  helps  the  bond  of  the  glue. 

Tooth-key.  The  tourniquet,  or  lever  tooth- 
draw  ci-. 

Tooth-net.     A  large,  anchored  fishing-net. 

Tooth'pick.  Agathocles  was  poi.soned  by  a 
medicated  toothpick  hainled  him  after  dinner, 
2S9  B.  c. 

The  toth-gare  of  the  Anglo-Saxons.  Made  anciently,  as  now, 
of  silver,  wood,  quill,  and  what  not. 

Magnetic  toothpicks  were  made  at  the  end  of  the  seventeenth 
century 

Tooth-pow'der.  Apuleius  recommended  cliar- 
coal  ;  cam]thotated  chalk  is  good. 

Tooth-plug'ger.  See  Dental  Plugger,  page 
6Sti  :   Pi.n;.;Ei:,  pa^'cs  1749,  1750. 

Tooth-sa'w.  The  dental  saw  is  a  fine  frame- 
saw, used  for  cutting  off  the  natural  teeth  for  the 
attachment  of  pivot  teeth  ;  for  sawing  between  the 


teeth  ;  or  for  sawing  off  the  wires  of  artificial  teeth 
to  detach  them  from  the  plate. 

Tooth-sink'ing   Ma-chine'.     A  machine-tool 
for  making  the  teeth  of  .saws.     That  shown  in  Fig. 
6547  is  driven  by  a  pulley  at  the  back.     The  emery- 
Fig.  6547. 


Tooth-Sinking  Machme. 

wliet'l  is  started  or  stopped  by  the  foot,  and  is 
brought  down  upon  the  saw-blade  by  the  liaud,  an 
adjustable  gage  limiting  its  range  of  motion,  so  as  to 
have  the  depth  uniform.  Tiie  saw-bed  is  fed  lie- 
tween  each  stroke,  by  means  of  a  hand- wheel  pinion 
and  rack. 

Top.  1.  (XauticaL)  A  platform  surrounding 
the  head  of  the  lower  mast,  formed  of  timbers  called 
cross-trees,  which  are  laid  across  tiie  trcMlf-trwa,  the 
latter  being  sujtported  by  cheeks  secured  to  the  -sides 
of  the  mast  below  the  head. 

The  top  serves  to  form  an  extended  base  for  securing  the 
lower  ends  of  the  topmast  shrouds,  and  is  also  a  place  of  rest 
for  the  men  aloft. 

It  is  occupied  by  riflemen  during  a  naval  engagement  at 
close  quarters.  Nelf^on  was  killed  by  a  musket-ball  from  the 
top  of  the  French  vessel  with  which  the  "  Victory  "  was  en- 
gaged. 

2.  {Uope-mnking.)  A  plug  with  three  grooves 
us.d  to  regulate  the  twist  of  a  rope  when  three 
strands  are  being  laid  up  (twisted). 

Each  strand  occupies  one  of  the  grooves,  and  the  top  is  held 
by  a  diametrical  pin  and  two  pieces  of  soft  rope  called  tails. 
The  three  stands  are  attached  to  the  hook  of  the  brrast-board 
and  to  the  hook  of  the  s/f/^e ;  ro- 
tation is  given  to  the  cluster  from 
the  former  ;  the  top  is  forced  as  far 
as  possible  toward  the  iledge-hook, 
so  as  to  allow  the  twist  to  com-  i 
nience  at  that  end,  the  top  giving 
way  as  the  twist  crowds  it  forward 
to  the  head  end  of  the  yarns.  The 
process  of  twisting  shortens  the 
strands,  and  the  sledge  moves  for- 
ward also,  at  which  time  the  man 
at  the  sledge  commences  to  rotate 
the  hook  at  his  end  in  a  direction 
contrary  to  that  by  which  the 
strands  are  twisted  together- 

The  pins  by  which  the  block  is 
held  in  the  angles  formed  by  the 
twisting  rope  are  called  tvooUlers; 
the  ropes  are  tails.  These  are 
wrapped  around  the  Toyte  so  as  to  oppose,  by  thdr  friction, 
the  advance  of  the  top. 

The  motion  of  the  top  is  regulated  to  insure  equal  hardness 
to  the  rope. 

3.  (Fiber.)  A  narrow  bundle  of  slivers  of  long- 
stapled  wool,  containing  about  Ih  ]»ounds.  The 
slivers  are  made  by  a  pair  of  combs.     See  Wokstcd. 

4.  The  upjiermost  piece  in  the  back  of  a  chair. 
A  slat-top  is  mortised  at  its  ends  into  the  sides  of  the 
post.s.  A  round-b(t4:k  is  mortised  at  its  lower  edf'e  to 
the  tops  of  the  posts.     A  rim-back  is  one  in  which 


Fig  6548. 
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the   back   and  elbows  are  formed  of  a  continuous 
piece. 

5.  That  |X)rtion  of  a  out  gem  whicli  is  between  the 
girdle,  or  ixtreuie  margin,  and  the  tabic  or  flat  face. 

6.  A  Well-known  toy,  which  has  attained  its  great- 
est excellence  among  the  Japanese. 

From  the  steadiness  of  its  motion  and  its  strictly 
perpendicular  position  when  at  speed,  it  has  been 
suggested  to  place  upon  it  a  mirror  at  right  angles 
to  the  axis,  to  act  as  an  artificial  horizon  at  sea. 

Top  and  Bnt.  (Shipbuildiiuj.)  A  mode  of 
■working  plank  which  does  not  maintain  it.s  width 
from  end  to  end.  The  top  of  one  plank  and  the 
but  of  the  other  are  worked  togetlier  so  that  the 
two  layers  make  a  double  breadth  of  even  width. 

Each  plank  has  one  edge  straight,  the  other  edge  having  a 
long  aod  a  short  slope :  the  long  slope  l>eing  toward  the  top, 
aorl  the  short  one  toward  the  but  of  the  tree  from  which  the 
plankii  are  sawn. 

Top-ar'mor.  {Nautical.)  A  top  railing  with 
po-^t-s  and  netting  on  the  top-sides. 

Top-block.     1.    (Xautical.)     A    single    iron- 
bouud  hook-block  ;  it  hooks  to  an  eye-bolt  in  the 
cap.     The  top  pendants  are  rove  through  the  top- 
blocks  when  swaying  up  or  lowering  down 
]?jg.  ffi49.  the  topmasts. 

2.    {I'chiclc.)      A   projecring  piece   on 
which  the  bows  of  the  carriage  top  rest 
irt  Jl     wlieii  down.     See  Fig.  3971. 

Top-chain.     (Xauliail.)      One  of  the 
Top-Blcci.  chains  by   which    the  lower  yard  is  sus- 
tained if  the  slings  be  shot  away. 
Top— cloth.     Tari-ed  canvas  to  cover  hammocks 
whiii  stored  away  on  the  top,  in  action. 

Top-flat,  or  Top-card.  A  .slat  or  narrow  board 
having  card-teeth  on  its  under  surface,  placed  above 
the  large  central  cylinder  of  a  carding-niachine  so  as 
to  arrest  knots  and  act  eoincidently  with  the  cylin- 
der in  bringing  the  tibers  into  jiaiallelisni,  prepara- 
tory to  drawing,  douilitig,  and  spimiiny.  See  Card- 
INO-MACHIXE. 

Top-gal'lant.  The  mast,  rigging,  and  sail  next 
above  the  topmast,  as,  maintop-gallant  mast,  foi-e- 
top-gallant  shrouds,  or  braces  ;  niizzen  top-gallant 
sail.     See  Siiir. 

Top-ham'per.  (XaiUicnl.)  The  masts,  spars, 
and  rigging  of  a  ves-sel.  The  clutter  of  a  deck. 
Boats  inboard  and  on  their  davits.  Horse  and  gang 
ca.sks,  anchors,  cables,  and  coiled  or  belayed  ropes 
of  the  running  rigging.  Sometimes  applied  to  un- 
necessary weight  above  deck. 

Top'i-cal  Col'or-ing.  A  term  used  in  calico- 
printing  to  indicate  that  the  color  or  mordant  is  ap- 
plied to  specific  portions  of  the  cloth  forming  the 
pattern,  in  contradistinction  to  the  application  of 
color  to  the  cloth  in  a  dye-bath. 

Top'it.  The  top-piece  of  a  train  of  rods  in  well- 
boring.     See  Well-boring. 

Top'mast.  (Xauliad.)  The  mast  above  the 
lower  nia,st ;  the  second  from  the  deck,  and  below 
the  top-gallant  mast.     See  SHIP;  Sail. 

Toj)-mi'uor.  (Rope-making.)  Tup-mitiors  are 
holes  through  which  the  individual  strands  are  drawn 
on  the  way  to  the  twisting-machine.     See  Rope. 

Top'o-'graph'i-cal  Sur-vey'.  A  mapping  of 
a  country  with  absolute  accuracy  and  minuteness  of 
detail,  made  with  elaborate  instruments  and  repeated 
careful  observations,  as  distinguished  from  a  rccnn- 
noissancc,  or  hurried  survey  made  with  portable  in- 
struments in  a  huriied  manner. 

Top'per.  An  equilateral,  single-ciU  tile,  or  float, 
used  by  cnmb-makers.     See  Comb. 

Top'ping.  1.  Reducing  to  an  exact  level  the 
points  of  the  teeth  of  a  saw. 


2.  (Kaulicol.)     Lifting  one  end  of  a  yard  higher 
than  the  other  end. 
Top'ping-lift    (NaxUical.)    A  tackle  for  raising 

the  outer  end  of  a  gaff  or  boom. 

Top-rope.     (Xautical.)    A  rope  to  sway  up  a 

tOpMlllSt. 

Top'sail-schoon'er.  A  vessel  otherwise  schoon- 
er-rigged, but  carrying  a  square  sail  on  the  foremast. 

Top-sa'w.  The  upper  saw  of  a  pair  in  a  circular 
saw-mill.  In  large  logs,  the  lower  and  larger  saw  does 
not  penetrate  to  the  upper  edge.  The  top  or  supple- 
mental saw  cuts  through  the  upper  surface  and  down 
I  to  the  kerf  of  the  lower  saw.  The  top-saw  is  a  little 
in  advance  or  rear  of  the  under  one,  to  make  the 
kerf  complete  without  collision  of  the  teeth  of  the 
I  respective  saws.     See  d.  Fig.  1298. 

Top 'side-line.  (Shipbuilding.)  A  sheer  line 
drawn  above  the  top  timber  at  the  upper  side  of  the 
gunwale. 

Top-sides.  (Shipwrighting.)  The  upper  \>a.Tt 
of  the  ship's  sides.  These,  under  Feather's  system, 
are  of  iron  ;  the  upper  frames  tenninating  in  broad 
forks  or  saddles,  which  sit  upon  and  are  fastened  to 
the  wooden  parts  of  the  sides. 

Top-tack'le.  (Xautical.)  Used  in  swaying  up 
a  topmast. 

Top-timTjer.  (Shipbuilding.)  In  the  ribs  of 
a  shiji '.s  .side,  the  timber  next  above  the  futtocks. 
See  Fkame. 

Top-tim'ber  Line,  or  Top-breadth.  (Shij)- 
building.)  A  line  in  the  sheer  plan  drami  to  the 
sheer  of  the  ship  fore  and  aft,  at  the  bight  of  the 
under  side  of  the  gunwale  amidships. 

Top-tooL  A  blacksmith's  tool  which  has  a 
flexilile  handle, 

such  as  a  withe  Kg.  6550. 

of  hazel,  and 
used  above  the 
work,  being 
struck  byaham- 
mer.  In  t^ontra- 
distinction  to 
the  bottom  tools, 
which  are  below 
the  work,  and 
have  a  tang 
which  fits  a  square  hole  in  the  an^^l. 

A  lop-fuller  is  a  tool  with  a  naiTOW  round  edge, 
like  the  pane  of  a  hammer,  and  having  the  ordinary 
hazel-rod  handle. 

Torch.  The  torches  of  the  ancients  (funalin,  be- 
cause made  of  rope)  were  conical,  and  bound  at  in- 
tervals. Flambeaux  of  waxed  cords,  straw,  or  l»py- 
rus-leaves  were  also  used  ;  also/ftscesof  wooden  rods, 
fir,  oak,  ash,  hazel,  cornel.  'Tubes  filled  with  com- 
bustible matter.  "The  paharia  of  the  thirteenth 
century  were  torches  of  straw ; 
the   thyrsus,   thread    covered  Fig- 65ol. 

with  wax  rolled  round  a  staff. 

Fig.  6551  is  a  gas-lighting  torch. 
A  spirit-lamp  a  is  .«et  in  a  ca^e  b. 
This  case  has  an  oritice  at  the  bot- 
tom, which  is  placed  over  the 
burner  in  order  to  light  the  gas-jet. 
The  lamp  can  be  triuiinej  through 
a  door  in  the  case,  and  is  protected 
from  the  weather 

In  the  torch.  Fig.  6552.  the  lamp 
a  is  inclosed  within  a  case  b  for 
protection,  bnt  the  wirk  tube  may 
be  protruded  through  an  opening 
at  the  top  for  the  purpose  of  hght- 
ing  a  lamp,  the  handle  having  mo- 
tion in  a  sleeve  at  the  bottom  of 
the  case,  r  is  a  wrench  for  opening 
the  gas-cocks,  and  a  slot  acro,ss 
the  top  of  the  case  is  for  the  same 
purpose.  Gas-Lighter's  Torch. 


a.  Top-Tool. 


6.  Top-PMer. 
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Fig.  6552. 


Fig.  6553. 


Plumbers  Torch. 

Pig.  6553  is  a  plumber's  torch.    See  also 
Electrophords. 

2.   Toiches  for  military  purposes 
are  made  of  a  number  of  strands 
of  twine,  sli,ii;htly  twisted,  or  of  old 
Torch.  rope,   covered  with  a  composition 

to  give  light,  consisting  of  tallow, 
wax,  and  rosin,  or  equivalent  ingredients. 

Tor'cu-lar.  {Sm-gcry.)  A  tourniquet  or  band- 
age 

Tor-ment'or.  {Uashandry.)  A  heavy  harrow 
with  euttiiiLC  teeth,  Tised  in  English  husbandry  for 
ln'eaking  down  stiff  clods,  or  tearing  up  the  surface- 
turf.  It  resembles  a  Iiarrow,  but  runs  on  wheels, 
and  each  tine  is  a  hoe  or  cutting-share. 

Tor-pe'do.     A  movable  chamber  or  mine  charged 
with  an  explosive  which  is  fired  by  contact  or  by  fuse. 
They  are  here  divided  into 

1.  Nautical.  4.  Railway. 

2.  Military.  5.  Fishing. 

3.  Oil-well.  6.  Toy. 

1.  {Nautical.)     Torpedoes  are  of  four  classes,  — 

a.  Drifting.  c.  Boom, 

b.  Anchored.  d.  Maneuvered. 

Tlie  drifting  and  anchored  preceded  the  boom  and 
maneuvered,  and  are  adapted  for  circumstances  and 
positions  where  {a)  they  may  be  allowed  to  drift 
with  the  stream  or  tide  against  a  vessel  in  a  river  or 
channel  or  at  anchor  ;  or  {b)  may  be  placed  in  the 
path  of  a  vessel,  or  in  the  line  of  attack. 

The  maneuvered  class  is  adapted  to  be  navigated 
usually  beneath  the  surface  of  the  water,  its  course 
and  depth  being  determined  and  regulated  by  variou.'j 
devices  to  bring  it  in  contact  with  the  ship  against 
which  it  is  directed.  Tiie  torpedo  perishes  in  the 
ex]dosion  ;  the  torpedo-ho-dt,  on  the  contrary,  carries 
a  torpedo,  and  either  explodes  it  against  the  enemy's 
vcs.sel  in  such  a  manner  as  not  itself  to  snifer  in  the 
contaet,  or  launches  it  against  the  vessel  after  attain- 
ing such  a  degree  of  proximity  as  to  in.sure  the  aim 
and  power  of  navigation  of  the  torpedo.     See  Tor- 

TEPO-BOAT. 

Several  terms  used  in  practice  are  rather  general 
than  accurately  technical,  as  they  denote  whole 
classes.     Such  are,  — ■ 

Magnetic  toipedo,  one  exploded  by  electro-mag- 
netism, by  spark,  wire,  or  ignited  pencil-line  in  a 
fuse  ;  iu  contradistinction  to  one  fired  by  contact, 
clock-work,  etc. 

Submarine  torpedo,  one  placed  beneath  the  sur- 
face of  the  water. 

CrtH- torpedo,  one  in  a  metallic  caisson. 

Lamard-tov[nii.\o,  one  pulled  olf  by  a  laniard,  etc. 

The  torpedo  is  so  namotlfrmn  a  species  of  ray  found  in  the  Med- 
iterranean, which  has  the  power  ol'  imparting  an  eU^ctric  shock 
^vben  touched.     The  Gijrnnolus  eleclricus,  a  fresh-water  eel  of 


South  America,  has  a  similar  power.  The  torpedo-ray  has  long 
been  known.  Theophrastus,  in  his  "  Treatise  on  Poisonous  An- 
imals,'" says  that  "  the  torpedo  can  send  the  power  which  pro- 
ceeds from  it  through  wood  and  through  harpuons,  so  as  to  pro- 
duce torpor  in  those  who  have  them  in  their  hands."'  Athe- 
njeus,  in  the  "  Deipnosophists,"  says:  "  Clearchus  the  Solen- 
sian  has  explained  the  cause  of  this  in  his  '  Treatise  on  Torpor,' 
but  since  bis  explanation  is  rather  a  long  one,  I  do  not  recolleit 
his  exact  words."  Theauthor  of  the"  Banquet  of  the  Learned" 
goes  on  to  say  :  — 

"  Plato,  the  philosopher,  says  in  the  *  Meno,'  '  you  seem  very 
much  to  reseiuble  the  sea-torpedo,  for  that  fish  causes  any  one 
who  comes  'near  it  to  become  torpid ' ;  and  an  allusion  to  the 
name  occurs  also  iu  Homer,  where  he  says, — 

"  '  Ilis  hand  was  torpid  at  the  wrist.' 

'* '  The  torpedo,'  says  Aristotle,  '  is  one  of  the  cartilaj^inous 
and  viviparous  fishes  ;  and,  to  provide  it.'^elf  with  food,  it  hunts 
after  Httle  fish,  touching  them  and  causing  them  all  to  become 
torpid  and  motionless.' 

"  Archestrus  says  in  his  '  Demetrius,'  — 
"  '  Then  I  took  a  torpedo,  calculating 

If  my  wife  touched  it  with  her  tender  fingers 
That  they  would  get  no  hurt.'  " 

For  an  account  of  the  Gymnotus,  see  Humboldt's  *'  Cosmos." 

In  the  early  instances,  floating  mines  were  used  in  brenUing 
booms,  bridges,  or  other  obstructions  to  navigation,  as  well  as 
iu  breaking  a  cordon  of  ships  or  destroying  a  tieet  in  port- 

Tn  I.5S5  four  floating  mines  were  sent  from  Antwerp  by  Zam- 
belli,  against  a  bridge  across  the  Scheldt,  erected  by  the  Duke 
of  Parma.  Each  Hat-boat  of  about  eighty  tons'  burden  was 
stowed  with  7,(H)0  pounds  of  powder  confined  by  mason-work 
and  heavy  stones.  The  mine-i  were  to  be  exploded  by  a  match- 
rope  and  by  clock-work.  One  was  successful,  and  made  a  breach 
of  200  feet  in  the  bridge,  doing  immense  damage  in  the  vicinity. 

September  30,  1(528,  the  English  employed  tioating  tin  cais- 
sons of  powder  against  the  French  at  Rochelle.  One  exploded 
against  a  vessel  without  seriously  damaging  it.  The  others 
were  intercepted. 

*'  In  the  afternoon  come  the  German,  Dr.  Knuffler,  to  dis- 
coui'se  with  us  about  his  engine  to  blow  up  ships.  W'v  doubted 
not  the  matter  of  fact,  it  being  tried  in  Cromwell's  time,  but 
the  safety  of  carrying  them  in  ships."  —Pepys's  Diary,  ItiiS. 

In  ItJl^S  an  iinuieu.'-e  Hoating  bomb  was  prepared  by  the  French 
against  the  port  of  Algiers,  but  was  not  used. 

In  1693  -  y.'i  similar  contrivances  wore  used  by  the  English  in 
besieging  St.  Malo,  Dieppe,  and  Dunkirk,  without  serious  dam- 
age. 

In  1770  the  llussians  burned  the  Turkish  fleet  in  the  port  of 
Tchesme,  and  destroyed  the  fortifications  by  the  shock  of  the 
explosion. 

In  1804  the  loaded  catamarans  of  PuUon  were  used  by  the 
English  against  the  French  tieet  off  Boulogne  But  little  "dam- 
age was  done. 

The  experiments  were  repeated  again  and  again  against  Le  Forte 
Rouge  at  Calais,  1804  (Fulton  blew  up  the  brig  "  Dorothea  "' 
in  Walmer  Roads,  October,  1805.  See  Fulton's  "  Torpedo 
War,"  and  "  Torpedoes,  their  Invention  and  Use,"  by  W.  R. 
King,  U.  S.  A.,  186(3,  Plates  XVIII.,  XIX.);  Uochefort,  18(t9 : 
the  pontoon  bridges  of  the  French  on  the  Danube,  at  Essling  ; 
in  1813,  by  the  Austrians  in  attempting  to  destroy  the  bridges 
across  the  Elbe  at  Kcenigstein. 

About  1843  Colonel  S.  Colt  constructed  a  torpedo  with  which 
he  blew  up  a  ship  in  the  Eastern  Branch  of  the  Potomac  River, 
near  the  Washington  Navy  Yard  \  it  is  believed  that  the  most 
important  feature  of  thi.s  consisted  in  the  application  of  elec- 
tro-magnetism as  a  means  of  exploding  the  contained  powder. 

Torpedoes  wore  extensively  employed  by  the  Russians  during 
the  Crimean  war  as  a  defense  for  the  harbor  of  Cronstadt. 
These  were  suspended  from  buoys  to  which  they  were  connected 
by  pipes  inclosing  at  their  upper  part  a  small  glass  tube  con- 
taining sulphuric  acid  ;  on  the  buoy  being  touched  by  a  pass- 
ing vessel,  the  tube  would  be  broken  and  the  sulphuric  acid 
come  in  contact  with  chlorate  of  potash  iu  the  lower  part  of  the 
pipe,  causing  its  immediate  inhammation  and  consequent  ex- 
plosion of  the  gunpowder  in  tlie  magazine 

The  experiment  of  the  "  Louisiana ''  before  Fort  Fisher  in 
1864  is  one  of  the  latest  instances.  Two  hundred  and  fifteen 
tons  of  powder  were  stowed  on  board.  A  tier  of  barrels,  with 
the  upper  heads  removed,  were  covered  by  60-pound  canvas 
bags.  A  Gomez  fuse  was  woven  through  the  mass.  Throe 
modes  of  explosion  were  adopted.  — clock-work  and  percussion, 
candles,  slow-match.  The  vessel  was  towed  within  851  yards  of 
the  works,  and  exploded  in  one  hour  and  fifty-two  minutes, 
without  doing  any  damage  whatever  to  the  fort.  See  itijra^ 
Fig.  6560. 

a.  The  drifting  torpedo  is  of  various  forms,  and 
in  its  mode  of  action  it  is  carried  against  the  ene- 
my's works  or  vessels  by  the  current  of  the  river, 
the  set  of  the  tiih%  or  the  drift  of  the  wind. 

They  may  be  divided  into  can  or  buop  torpedoes,  according  to 
shape  ;  /fif/imrry-torpedoes,  which  are  pulled  off  by  a  cord  ;  lujilro- 
g-«n-torpedoe8.  which,  when  the  can  strikes  a  vessel,  turn  a 
stream  of  hydrogen  on  tu  a  piece  of  spongy  platinum  and  ex- 
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plode   the  charge;   horological  torpedoes,  exploded   by  clock-  i   fVhil^henfl  torpedo,  from  the  names  of  two  persons  intimately 


work  after  the  expiration  of  a  given  time. 

The  Boule  «le  Venlun  is  the  name  given  to  a  crawling  torpedo 
which  was  to  have  been  launched  at  Verdun  with  the  purpose  j 
of  destroying  a  bridge  which  the  Prussians  had  thrown  across  ; 
the  Mouse,  about  three  miles  below  the  city.     It  was  a  nearly 
spherical  chamber,  about  4U  inches  in  diameter,  and  contained 
a  clock-work  niechanisin  for  pulling  the  trigger  of  a  double-  ' 
barreled  pistol  which  ignited  the  primary  powder.    It  was  based 
upon  the  priiici[ile  that  a  spherical  body  of  a  weight  slightly 
greater  than  the  displaced  water,  and  having  its  center  of  grav- 
ity and  magnitude  coincident,  will  seek  and  keep  the  deepest 
portion  and  current  of  the  river.     It  was  not  used,  as  Verdun 
capitulated  just  before  it  was  to  be  launched. 

A  drifting  spar-torpedo  intended  to  overcome  obstructing 
chains  or  booms  was  invented  by  Lewis,  of  the  British  Royal 

Fig.  6554. 


Spar'Torpedo. 


Engineers.  It  had  a  spar  weighted'  to  float  nearly  vertically, 
and  when  the  upper  end  met  with  an  obstruction,  the  lower 
end  pas^-ed  underneath,  and,  the  weight  being  dropped  by  the 
action,  the  lower  end,  carrying  the  torpedo,  rose  rapidly  and 
struck  agaiust  the  vessel's  bottom. 

h.  Anchored  torpedoes  are  attached  to  mooring 
piles  or  anchors.  Tlicy  are  firmly  connected  to  sub- 
nierrjed  structures,  or  by  a  cable  or  swaying  boom 
Avhich  allows  them  some  lateral  play. 

-torpedoes.    The  spar-torpedo  is  carried  on 


c.   Spa. 
the  end  of  a  spar  ricccied  overboard   from  the  bows  of  ,  The  bow-piece  containing  the  chargt-  is  detachable, 


concerned  in  its  suggestion  and  invention. 

The  body  of  the  Ericsson  torpedo  con-  Fig.  6557 

sists  of  a  box  of  thin  steel  plates,  8  feet  6 
inches  long,  30  inches  deep,  and  20  inches 
wide  The  explosive  is  placed  at  the  bow. 
The  propellers  are  two-bladed,  3  feet  2 
inches  in  diameter,  with  a  pitch  of  5  feet. 
Both  revolve  around  a  common  center  in 
opposite  directions.  The  motive  power  is 
a  small  double-cylinder  oscillating-engine, 
di-iven  by  compressed  air,  which  is  sup- 
plied by  a  25  horse-power  steam-engine  oa 
shore,  and  transmitted  through  a  tubular 
cable,  connected  just  abaft  the  stern,  as 
shown  in  Fig.  6558.  The  air-pressure 
also  governs  an  equipoise  rudder,  secured 
under  the  bottom  and  near  the  bow.  The 
steering  is  effected  by  applying  the  force 
of  the  air  against  the  tiller  on  one  side, 
counteracted  by  the  tension  of  a  spring  on 
the  opposite  side.  , 

The  submersion  is  regulated  by  two  3 

horizontal  rudders  turning  on  a  trans- 
verse axle  which  projects  from  each  side 

near  the  bow.    These  wings  or  rudders 

are  so  contrived  and  governed  that  they 

keep  the  torpedo  at  a  depth  of  from  7 

feet  to  12  feet  below  the  surface,  and  are 
provided  with  automatic  devices,  so  that 
the  latter  limit  cannot  be  exceeded.  la 
order  to  note  the  course  of  craft,  a  light 
steel  mast  is  secured  to  the  deck.  This 
is  12  feet  in  length,  and  terminates  above 
in  a  wooden  ball,  the  forward  side  of 
which  is  painted  sea-green,  so  as  not  to 
be  perceptible  to  the  enemy,  and  the  rear 
white,  so  as  to  be  easily  distinguished 
above  the  water  by  tho?e  dispatching  Wonri  and  Lay 
the  torpedo.     Openings  are  made  in  the  Torpedo. 

engine-compartment,  through  which  the 

water  enters,  completely  filling  the  interior  space.  The  ma- 
chinery is  made  of  bronze  with  boxwood  bearings,  so  that  the 
water  serves  as  a  lubricant  to  every  portion,  thus  doing  away 
with  stuffing-boxes  at  the  rudders  The  apparatus  is  launched 
overboard  by  means  of  swinging-davits,  as  shown  in  the  figure. 


a  vessel,  as  seen  in  Figs.  6555  and  6556,  or  attached 
to  tlie  prow. 

It  is  of  sheet-copper  with  brazed  joints.  It  has  a  sensitive 
primer,  wirh  a  cylindro-conical  head  communicating  \vith  the 
magazine  of  the  torpedo.  The  head  is  in  contact  with  and  pro- 
tected from  the  water  by  a  thin  hemispherical  cap  of  soft,  well- 
annealed  copper.  Fig.  6-5o4  shows  the  torpedo,  the  smaller 
figure  being  an  enlarged  view  of  the  exploding  arrangement. 

The  charge  is  usually  fired  by  contact,  but  sometimes  by  elec- 
tricity. The  sv.'tem  was  used  in  the  extensive  torpedo  practice 
in  Florida  Bay,  1874. 

Figs.  6555,  6556,  show  it  as  rigged  on  the  "  Pinta." 


Fig.  6555 


Fig.  6556. 


Spar-Torpedo  Fillings,  "Pinta 
{Plan]. 


Spar-  Thrpedo, "  Pinta 
Side  View). 


The  Wood  and  Lay  spar  torpedo  was  used  in  the  United 
States  Navy,  notably  by  Lieutenant  Gushing  in  destroying  the 
Confederate  ram  "Albemarle"'  at  Plymouth,  N.  C.in  1864. 
It  was  attached  to  a  spar  by  means  of  the  lug  0  :  run  beneath 
the  enemy's  vessel ;  detached  from  the  spar  by  a  device  for  that 
purpose  :  allowed  to  ri.se  against  the  vessel  by  iLs  flotative 
power,  when  the  lanyard  was  withdrawn,  allowing  the  ball  a 
to  fall  upon  the  cap  c  and  explode  it  and  the  charge. 

The  o/^^r-torpedo,  so  called,  is  towed  by  a  line 
from  a  boom  rigged  out  athwart  ship. 

d.  Maneuvered  torpedo. 

The  ^5A-torpedo  is  so  named  from  a  certain  resem- 
blance in  form,  and  from  its  having  an  independent 
and  automatic  swimming  action  after  being  launched 
in  the  direction  of  the  object  of  attack. 

It  is  also  known  as  the  Whitehead  torpedo,  and  as  the  Luppis- 


The  Lay  torpedo  used  at  Newport  is  a  cigar-shaped  vessel,  30 
feet  longand  3  feet  wide,  formed  of  water  and  air-tight  iron  plates, 
in  three  compartments.  One  of  these  is  to  contain  the  motive 
power,  —  compressed  carbonic-acid  gas.  Another  holds  the  ma- 
chinery, which  is  controlled  by  an  electric  battery  on  shore  by 
means  of  two  wires,  one  of  these  governing  the  throttle  and  the 
other  the  steering-apparatus.  In  the  third  compartment  is 
stored  500  pounds  of  powder  or  other  explosive,  and  in  the  for- 
ward portion  of  the  vessel  explosive  shells  are  also  arranged  to 
be  fired  by  an  electric  spark  passing  through  a  third  wire.  These 
wires  are  embedded  in  a  cable  which  is  paid  out  as  the  vessel 
moves  on.  The  shells  are  exploded  without  injury  to  the  tor- 
pedo, but  of  course  the  explosion  of  the  magazine  causes  ita 
destruction. 

Of  late  years  the  subject  of  harbor  defen.se  by 
means  of  torpedoes  used  offensively  against  an  at- 
tacking fleet,  has  attracted  great  attention,  and  a 
naval  torpedo-station  has  been  established  at  Goat 
Island,  Newport  Harbor,  for  the  purpose  of  instruc- 
tion in  their  use  and  management  on  board  vessels 
specially  constructed  for  this  olyect.     See  Tobpedo- 

BOAT. 

No  less  than  18  United  States  vessels  were  de- 
stroyed through  the  agency  of  torpedoes  during  the 
late  war. 

One  was  blown  up,  but  not  destroyed. 
Of    these   were    the    monitors   "  Patapsco "    and 
"Tecumseh,"    at   Charleston  and   Mobile    Bay  re- 
spectively;  the  ironclads   "Cairo"'    and    "Baron 
de  Kalb,*'  in  the  Yazoo  River  ;   the  iron-clads  "  Mil- 
waukee "  and  "  Osage,"  in  the  Blakely  River, 

In  the  case  of  stationary  submarine  torpedoes,  the  operator 
must  know  the  position  of  each,  and  be  provided  wirh  means 
for  determining  when  a  ves.^el  approaches  within  its  range.  For 
this  purpose  instruments  for  measuring  angles  are  employed, 
or  the  torpedo  itself  is  provided  with  devices  for  indicating  the 
proximity  of  a  ship. 

Experiments  are  now  being  made  at  Portsmouth,  England, 
on  torpedoes  of  the  latter  class.  A  network  of  these  is  con- 
nected by  insulated  wires  with  a  galvanic  battery  on  shore  ; 
the  wires  of  one  set  conveying  the  nies-^age  to  the  operator,  and 
those  of  the  other  serving  to  explode  any  selected  torpedo  by« 
touching  a  key. 

In  other  cases  the  firing  circuit  is  closed  automatically  by 
the  action  of  the  signaling  apparatus.  The  firing  is  effecttd  by 
a  strand  of  platinum  wire,  made  red  hot  by  the  passage  of  a 
current  when  the  circuit  is  conijileted.  These  experiments  are 
said  to  prove  that  comparatively  large  charges  cannot  be  ex- 
ploded without  compromising  other  charges  within  their  ellec- 
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Fig.  6558. 


fig.  6560. 


Tke  Ericsson  Pneumatic  Torpedo. 

tive  area.  The  question  remains  to  be  decided  whether  it  will 
be  more  practically  advantageous  to  employ  comparatively 
small  torpedoes  placed  closely  together,  or  those  of  larger  size 
placed  at  greater  intervals  apart. 

Another  English  writer  remarks  that  during  the  civil  war  in 
America,  the  Federal  Heetwas  in  no  instance  successful  in  pass- 
ing a  well-arranged  system  of  fortifications  where  torpedoes 
were  used,  unless  the  forts  were  first  reduced  from  the  land  ; 
and  in  no  instance  did  the  navy  fail  to  accomplish  its  object 
where  torpedoes  were  not  used. 

As  an  instance  of  the  fallibility  of  torpedoes,  it  was  found  af- 
ter the  capture  of  Charleston  that  the  "  Ironsides,"  the  most 
powerful  vessel  in  the  Federal  fleet,  had  lain  for  three  months 
over  a  torpedo  coutaining  3.000  pound'^  of  powder.  This  waa  to 
have  been  exploded  by  electricity,  but  failed  to  go  off. 

An  instance  of  the  moral  effect  of  torpedoes  was  shown  in  the 
Franco-German  war,  where  the  French  navy  was  completely 
paralyzed  by  the  presence  of  torpedoes  thickly  studded  along 
the  German  coast,  and  not  asingle  engagement  between  the  fleet 
in  German  waters  and  the  sea-coast  defenses  is  i-ecorded. 

Published  information  on  thesubject  of  the  torpedo  trials  may 
be  found  ia  the  "  Report  of  the  Austrian  Commission,"  1868 ; 
"Army  and  Navy  Journal,"  1874;  "Revue  Maritime,"  Sep- 
tember, 1872,  January,  1873;  Captain  Harvey's  "  Treatise  on 
the  Management  of  the  Sea-Torpedo,"  London,  1871 ;  Sarre- 
pont^s  "  Les  Torpilles,"  etc. 

2.  {MilUury.)  A  mine  or  countermine  to  destroy 
a  work,  a  storniinf^  column,  or  a  working  party.  In 
this  sense  a  petard  may  be  considered  as  a  torpedo. 
Torpedoes  for  land  defense  are  usually  shells  of  small 
caliber,  6  and  12  pounders,  provided  with  a  percus- 
sion or  friction  device  which  causes  an  explosion 
when  the  ground  over  the  torpedo  is  stepped  on. 
Sometimes  several  are  laid  in  a  row,  and  a  piece  of 
board  placed  over  them  to  increase  the  chances  of 
explosion. 

At  Fort  Fisher,  larger  torpedoes,  connected  in  sets  and  de- 
signed to  be  fired  by  electricity,  were  arranged  on  the  land  face 

Fig.  6559. 


Plan  of  Fort  Fisher,  N.  C,  showing  tke  Part  extenfting  across 
tke  fsthmits,  and  the  Face  protected  by  Torpedoes. 
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work.  The  wires  leading  to  the  majority  of  these  were 
fragments  of  shell  during  the  bombardment,  probably 
preventing  consitlcrahle  loss  of  life  during  the  assault. 
Torpedoes  buried  in  the  ground  and  fired  by  a  similar 
arrangement  when  trodden  upon,  and  others  connected 
by  wires  with  electric  batteries,  were  used  in  the  defense 
of  Sebastopol. 

Fig.  6560  shows  the  northeast  face  of  Fort  Fisher, 
N.  C,  with  the  line  of  torpedoes,  twenty-four  in  number, 
which  were  copnected  with  the  fort  by  three  sets  of 
double  wires,  each  apparently  intended  to  fire  five  or 
more  torpedoes.  The  torpedoes  were  of  three  kinds : 
shells,  13'  diameter;  boiler-iron  cylinders,  13''  diameter 
and  18"  long  ;  buoy-shaped  sheet-iron  cylinders  of  about 
the  same  capacity  ns  the  cylinders.  Before  the  storming 
of  the  fort  sliells  had  cut  a  number  of  the  wires  lead- 
ing from  the  work,  saving  the  attackiug  party  from 
mufh  loss  atid  demoralization. 

Grnjoi//  ti.rpedoes,  buried  beneath  the  surface  to  ex- 
plinlf  wlifii  trodden  upon;  ftri//gc- torpedoes  (Haupt's), 
t(t  rend  the  timbers  or  arches  of  bridges  in  demolishing 
rhem  ;  and  rni7»'ai/-torpedoes,  to  blow  up  a  track  when 
.1  train  passes,  are  all  effective  military  devices. 

3.   Torpedoes  for  opening  the  fissures  of  oil- 


"^^^^^K  wells  have  been  patented  by  Colonel  E.  A.  L. 

'^^^^^^m  Robert.s  and  others,  aiul  their  use  has  restored 

=^^^^^y^  productiveness  to  many  wells.     In  some  cases 

the  wells  have  become  choked  by  paraffine  or 
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other  concretion,  some  perhaps  bv  sediment  •  in 
othei^  It  IS  probable  that  an  e.\;plosion  has  opened 
hssures  leading  to  other  pockets  or  veins  of  oil. 

Some  torpedoes  of  this  kind  are  exploded  by  a  time-fuse 
which  .5  let  doirn  nth  the  instrument  Others  are  exploded 
by  a  gunlock  and  wire  from  above,  or  by  a 
plunger:  but  the  best  and  most  usial 
mode  of  igniUng  the  charge  seems  to  be 
an  electric  counection. 

Fig.  t»6l  illustrates  a  torpedo  in  nhich 
a  poirder-chamber  is  surrounded  by  nitro. 
glycerine,  and  a  quick-match  passes  from 
the  powder  to  the  priming-chamber 
which  communicates  through  a  tube 
with  the  fulminate,  which  is  exploded  bv 
a  hammer-  An  electric  connection  no't 
only  enables  the  operator  to  explode  the 
charge  at  will,  but  other  packing  than 
water  ni.iy  be  used  to  confine  the  explo- 
-'ion  A  hag  of  flax-scd  is  often  use.J 
for  thi.s  purpose,  which  is  lowered  into  the 
well  dry,  and,  becoming  satunited,  swells 
and  completely  closes  the  aperture.  The 
bag  may  be  cut  or  torn  open  and  with- 
drawn. 

In  an  explosion  in  an  oil-well  in  the 
petroleum  region,  where  the  boring  was 
over  SOO  feet  deep,  two  cartridges  were  pre- 
pared, the  one  25  inches  in  length,  the 
other  3d  inches,  and  each  .5  inches  in  di- 
ameter. These  were  connected  bv  a  short 
copper  wire,  3J  feet  in  length,  so 'as  to  ad- 
just the  two  charges  imuiediatelv  oppo- 
site to  several  mud-reins  which  wetB 
known   to  be   that    distance    apart,   the 

•-        ^J  heaviest  charge  of  30  pounds  nitro-glvcer- 

I 1         ine  being  at  the  lower  vein ,  7S3  feet  deep, 

the  lighter  charge  at    the    upper  vein. 

tioberlt  5  Tnrptdo /or  Twlr^  exploders   were   inserted    in    the 

Oil-WeiU.  largest  cartridge,  and  eight  in  the  other, 

formingatrain  of  twentvexploders, which' 

By  means  of  msnlated  wire,  were  connected  about  250  feet  from 

the  well  with  an  electric  battery. 

Everything  being  arranged,  the  order  was  given  to  fire  In  an 
instant  the  discharge  took  place,  and  a  report  like  a  cannon 
Bred  from  a  distance,  accompanied  bv  a  very  perceptible  vibra- 
tion of  the  earth  around,  was  noticed  bv  those  present  The 
operator  and  an  assistant  immediatelv  pulled  on  the  wire 
thereby  endeavoring  to  prevent  entanglement.  When  about 
miy  feet  of  the  wire  had  been  drawn  out  a  reaction  ensued 
dragging  the  parties  who  were  pulling  at  the  wire  toward  the 
well  for  a  distance  of  ten  feel,  to  their  surprise  and  great  won- 
derment; this  arose  from  the  column  ol  water  lifted  bv  the  ex- 
plosion and  its  return  and  fall. 

4.  (Railway.)  A  cartridge  placed  on  a  rail  to  be 
exploded  by  a  passing  train,  and  thereby  signal 
"  caution  "  or  "  danger  "  to  the  engineer.  ° 

5.  In  the  Rocky  Jlountain  regions,  some  sportin" 
gentry  have  adapted  torpedoes  to  trout- fishing.        ° 

They  take  a  cartridge  of  Giant  powder,  weighing  about  a 
quarter  of  a  pound,  insert  into  it  a  piece  of  fuse,  properiv 
capped,  about  six  inches  in  length  .-  then,  lighting  the  ftise  the 
cartndge  is  thrown  into  any  deep  hole  supposed  to  contain 
trout  or  any  other  fish.  After  the^artridge'^has  been  thro™ 
into  the  water,  smoke  and  bubbles  of  gas  are  .seen  to  rise  to  the 
surface,  then  m  a  few  moments  comes  the  explosion  —a  dull 
heavy  report.  The  surf  ice  of  the  water  is  seen  to  bul-e  up' 
and  the  ground  can  be  felt  to  shake  for  fifteen  to  twenty  feet 
back  from  the  water.  ^ 

Immediately  .after  the  explosion,  all  the  fish  that  happen  to 
be  within  a  cm-  e  of  twenty-five  or  thirty  feet  of  the  spot  where 
the  cartndge  fell,  come  to  the  surface,  either  killed  outri-ht  o- 
so  badly  stunned  that  it  is  some  minutes  before  they  recover. 

6,  An  e.vplosive  toy,  consisting  of  a  small  rjuantitv 
ot  Inhninating-powdcr  and  fine  gravel,  wi-apiied  in 
thin  paper.  It  explodes  with  a  sharp  detonation 
when  throivn  upon  any  hard  substance. 

Tor-pe'tao-an'chor.  An  anchor  or  fastening  to 
hold  a  submarine  torpedo  to  its  selected  bed  A  ser- 
viceable form  is  that  of  a  ship's  anchor,  to  which  the 
torpedo  is  attached  by  a  chain  with  a  universal  joint 
Tor-pe'do-boat  A  vessel  carrving  a  turn,/,, 
and  either  exploding  it  against  the  "side  of  another 
vessel  beneath  the  water-line,  or  launcl.incr  it  against 
the  enemy's  vessel  when  it  mav  lie,  tinsted  to°reacli 
Its  destination  by  the  force  of  the  impulse,  or  bv  a 
motor  on  board. 

The  torpedoes  are  carried  on   the  ends  of  spars 


ngged  forward,  or  are  towed  by  booms,  or  are  ci<»ar- 
shaped  vessels  known  as /s/t- torpedoes,  which  may  be 
considered  self-navigated  projectiles.    See  Torpedo 
1  he  first  torpak-^essel  was  perhaps  the  ' '  American 
turtle     of  David  Bushnell,  of  Connecticut,  in  1776 
His  was  a  submarine  vessel  haviiit;  a  torpedo  in  tow 
It  was  composed  of  two  shells  of  sufficient  capacitv  when 
joined  together  and  made  water-tight,  to  contain  the  o'^rator 
together  with   sufficient   air  to  enable   him  to  remah,  S 
water  for  half  an  hour.     He  caused  the  boat  to  rise  or  sink  bv 
pumping  the   water  from   or  allowing  it  to  enter  a  chamber 
beneath  hm.   at  the  same  time  lowering  or  raising  a  block  of 

f*  T';tK°V"=^"*  K  "'"  "■'"'  ""^  ■""*  '«  '""^h  Souom  He 
propelled  the  boat  by  means  of  an  oar,  from  a  compartment  in 
the  fore  part,  and  at  its  stem  a  magazine  coutaiuinir  powdS 
was  attached  |  this  was  fired  by  a  lock  operated  bv  cl^ock-work 
m  the  magaxine,  which  was  set  in  motion  at  the  time  ofTtS 
detachment  from  the  boat,  and  was  calculated  to  mn  a  sif- 
ficieut  time  to  allow  the  oi*rator  to  reach  a  place  of  safetv  pre- 
vious to  the  explosion.  With  this  apparatus  he  succ^ded?n 
frightening  the  crew  of  the  British  STgun  ship  ••  Se  ' ■  n 
L'ndon      '*"'">'■  =""^  afterward  blew  Sp  a  schoon"  at'xew 

The  celebrated  Fulton,  between  the  years  ISOO  and  ISO"  de- 
voted considerable  attention  to  torpedoes  and  torpedo-boatT 
and  in  IslO  published  a  work  on  the  subject  ' 

H  hile  in  France  he  constructed  a  boat  which,  when  at  the 

Z^t  ;J"'  T'*"r?  J>^  "  ^i''  '""^  ««embled  an  ordinary 
boat,  the  mast  could  be  struck,  and  the  boat,  with  its  con- 
tent., submerged  to  the  depth  of  several  fathoms,  and  pr^ 
pelled  by  niachinery,  at  the  rate  of  about  four  miles  an  hour  in 
any  direction  desired.  This  invention  at  first  met  the  approva" 
of  Napoleon,  who,  however,  afterward  appears  either  to  have 
lo,t  faich  or  grown  tired  of  it,  as  the  boat  was  never  broueht 
to  any  farther   practical  orougnc 

test. 

-tfter  the  return  of  Ful- 
ton to  .\merica,  he  con- 
tinued the  ex[ieriments, 
without,  however,  much 
success.  Fig  6562  shows 
a  boat  he  devi.sed  of  .300 
tons  burden,  with  sides 
6  feet  thick,  designed  to 
be  cannon-proof,  and 
musket-proof  decks  6 
inches  thick.  She  was 
to  be  propelled  by  a  .scull- 
whecl.  and  was  intended 


Fi<//on's  Torpedo-Boat 
iXew  York). 


to  carry  two  torpedoes  on  each  side,  fixed  on  the  ends  of  spars  96 
feet  long,  supported  by  guvs  from  the  mast-head  '^ 

f,rZ\"^.'w  ''"?,"•'''  "«  =>  ""mbT  of  these  submarine  "in- 
fernal machines  '  were  constructed  by  each  party 

the  rnu"^  S^  ','■-''  ""*■'''  "'"-■  '»^''«  of  Charleston,  against; 
the  Lnited  States  war-vessel  -Ironsides,"  by  a  ci<^r-shaw!d 
0?^,'^;;^''"  '"'  command  of  Lieutenant  Casill,  wUh  a  crew 
01  three  men,  carrying  a  torpedo  containing  60  pounds  of 
powder  at  the  end  of  a  spar.  Not  knowing  the  action  of  the 
exp  osion,and  thinking  that  their  boat  would  probab^  be lunl 
b^  It,  her  crew  jumped  overboard  before  rammin.'      The  ex- 

rftr-  Ironed  "'■■""'i^'t'*  '°  '""'''  '"'y^"''  in  'he  bSt^m 
?       J  ,.  .I'?"^"1<'S     ;    the  boat  was  also  uninjured    and   was 

into  her,  made  up  his  fires,  and  steamed  back  safely  to  CharlS: 

The  submarine  torpedo-boat  which  sunk  the  United  States 
to^he^arl°"t'"'°°^^°fi•-*"'°"-'•'°''13guus,offCharI«! 
ton,  the  largest  vessel  thus  destroyed  during  the  war,  was  aS  feet 
long,  made  of  boiler-iroo,  and  could  be  submerged  to  any 
desired  depth,  or  propelled  upon  the  surface.    She  was  desi-med 

Ifl^r^dn?,"  'h'  •>'?"r°"' "-'«■'  'J-i°B  ""'ichor,  and  d?S 
a  Hoating  torpedo,  which  should  explode  on  striking  the  vessel 
^pni/n"  .  "'i?"""  -'"hmerged  for  half  an  hour  without  ineon- 
work X  ^<"',r'"'-  :"'•=''  con-^'^d  of  "ine  men,  eight  to 
work  the  propeller  and  one  to  steer.  The  following  U  her 
hi.tory  in  hnef :  She  wm  first  sunk  by  the  swell  of  a  pSsin- 
b^r™!-^"'^"'^  ?"  "■.u.as,  except  her  commander.  Afte? 
two  n,^  t^  ■;  ''^"'  capsized  and  sunk,  her  commander  and 
erLrimen°„f  'i°'  '"c^P'^g-  Being  again  raised,  she  made  an 
snh^„^^  "P'  '""'"  ""^  ""■  l""  constructors,  and,  while 
nntno?^  °  "  ^^I  ''"^P"'-  ^'''""•'  "-""n-igeable  from  some 
unknown  cause,  and  remained  for  manv  davs,  with  her  crew 
of  nine  dead  men,  at  the  bottom  of  C6oper'  River.  Her  last 
she^'n?""  "^  ,-'"'  Je^f-ction  of  the  -fllousatonic,-  wS 
>  *?,;"'l  her  crew  disappeared  forever  from  all  human  knowledge, 
r-,  1  ',  ;  ''owever  it  is  not  considered  as  an  absolute  pre- 
re.|uisite  to  an  efficient  torpedo-boat  that  she  should  be  capible 
Port^f  s?sT'-'  '■""V-n^cd  "hen  making  an  attack  Adndral 
rorter  s  system  provides  vessels  of  sufficient  power  to  resist  the 

*  fJ.  KfSi"  *'""°^'  """^  """"''  "'"'"'^'  "'""'  necessary.     See 

'  N  '""  0«!Z."^°  fsS"  "'*'  '^  ''Albemarle,"  at  Plymouth, 
WnX'i'  "c  ober  27,  Lsftj.  „as  accomplished  by  the  use  of  one  of 

'  I'^b/a^ihTp^s'irurr^ '""  ■'"'"^■'"-  '''■  ^'>'  "-'^fl'"'  f" 
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Fig.  6663. 


CN) 


Porter  Torpeclo-Boat. 

The  stcam-l.aunrh  vas  run  up  under  cover  of  night,  and 
suceeeded  in  eluding  the  picket-boats  of  the  enemy.  The 
"  .\lbemarie  "  was  discovered  lying  fast  to  the  wharf,  with  logs 
around  her.  about  30  feet  from  her  side.  As  the  launch  ap- 
proached she  was  fired  on  from  the  shore,  but  continued  her 
course  straight  for  the  ram.  Striking  the  logs,  they  were 
driven  inward  some  feet.  "  The  torpedo  boom  was  then  low- 
ered," says  Lieutenant  Oushing,  "  and,  Ijy  a  vigorous  pull,  I 
succeeded  in  driving  the  torpedo  under  tlie  overhang,  and  ex- 
ploding it  at  the  same  time  tlie  '  Albemarle's '  gun  was  fired. 
A  shot  seemed  to  go  crashing  through  my  boat,  and  a  dense 
ma.s3  of  water  rushed  in  from  the  torpedo,  filling  the  launch 
and  completely  disaliling  her  "  The  "  Albemarle"  sunk  at  her 
moorings,  l.ieuteuant  Cusliing  and  one  of  liis  crew  escaped 
b*-  swimming 

Just  before  the  close  of  the  war  an  attack  was  made,  in  the 
James  Kiver,  on  the  merchant-vessels  which  had  brought  sup- 
plies to  Grant's  army,  by  the  tTonfederate  fleet  of  three  iron-clad 
rams  and  seven  gunboats,  all  armed  with  torpedoes,  fixed  on 
the  ends  of  spars,  30  or  iO  feet  long,  which  projected  from 
their  bows,  and  could  be  raised  or  lowered  by  a  tackle.  This 
fleet  was  stopped  by  a  boom,  and  two  of  the  ir.-tn-clads  got 
aground,  where  they  remained  all  night,  under  tire  from  the 
banks  ;  but  although  their  torpedoes  were  completely  riddled 
with  rifle-shot,  not  one  was  exploded  by  the  striking  of  the 
fuses. 

The  Porter  torpedo  (Fig  6563)  is  an  iron  vessel  174  feet  long, 
28  feet  broad,  and  13  feet  deep  It  consists  of  two  hulls  of 
equal  strength,  one  within  the  other.  A  person  may  pass  be- 
tween the  inner  and  the  outer  vessel  from  stem  to  stern.  The 
compartments  are  water-tight,  so  that  if  the  vessel  sustains  any 
injury  from  grounding  or  from  other  cause,  only  a  small  part 
will  be  tilled  with  water.  When  in  fighting  trim,  the  compart- 
ments have  water  let  in  so  as  to  submerge  the  vessel  with  the 
exception  of  about  three  feet.  The  masts  are  also  lowered,  and 
nothing  rises  above  the  deck  save  the  short  smoke-stack,  the 
pilot-l'.ouse,  and  the  heavy  foreciustle  gun.  It  has  a  "  ram  " 
snout  from  which  the  shell  may  be  thrust  out  on  a  long  staff. 
After  this  explodes,  the  enemy's  ship  may  receive  a  thrust 
from  the  ram  and  a  shell  from  the  gun.  If  it  be  desired  to 
deliver  a  broadside  attack,  there  are  two  apertures  on  each  side 
of  the  vessel,  through  which  torpedoes  may  be  thrust  by  means 
of  poles. 

Tor-pe 'do-boom.  A  spar  bearing  a  torpRtlo  on 
its  npiHT  enil,  tlie  lower  end  swiveled  and  anchored 
to  the  bottoiu  of  the  fhannel. 

The  boom  sways  back  and  forth,  and  is  dilficnlt 
to  catch  bv  any  form  of  drag  or  grajipie. 

Tor-pe'do-catch'er.  A  j'orked  spar  or  boom 
extemliuf;  under  water,  ahead 'of  a  vessel,  to  displace 
or  explode,  torpedoes. 

Tor-pe'do-drag.  A  cable  bearing  grajipling- 
hooks  to  catch  torpedoes.  The  ends  of  the  cable  are 
generally  carried  in  boats  some  distance  apart,  which 
are  propelled  up  and  down  the  channel. 

Sometimes  the  drag-rope  is  thrown  ahead  of  a  ves- 
sel by  a  shell  from  a  small  mortar,  and  drawn  in  by 
the  windlas.s. 

Tor-pe'do-fuse.  One  adapted  for  torpedo  ser- 
vice, and  idasscd  :  percussion,  friction,  chemical, 
cleclrie. 

Tor-pe'do-raft.  k  raft  pushed  ahead  of  a  ves- 
sel, with  hooks  or  grapples  underneath,  to  clear  the 
channel  of  torpedoes. 

The  raft  som-times  carries  its  own  torpedo  in  front, 
to  blnw  up  obstructions  or  ho.stile  shipping. 

Tor-pe'do-ram.  One  which  carries  an  explo- 
sive ill  Hie  ram  to  supplement  the  force  of  the  col- 
lision. 


Tor-ri-cel'li-an  Tube.  A  glass 
tube  invented  by  Toirieelli,  open  at 
one  end  and  hcniictieally  sealed  at 
the  other.  Being  filled  with  mer- 
cury, the  open  end  is  |pluMged  in  a 
basin  of  mercury,  ami  the  metal  falls 
until  its  vertical  hight  is  just  coun- 
terbalanced by  the  pi'essure  of  the 
atmosphere,  —  a  vacuum 
tcrmi'd  the  Torricellian  vac-  Fig.  6564. 
num  being  at  the  u]iper  end 
gs^^^ggl^^  of  the  tube.  The  (lisi'overy 
"'^'°'"'  fmiiished  the  world  with  the 

BAIiii.MF.THr.  (which  .see). 
Tor-ri-cel'li-an  Vac'u-um.    So  called 
fioni  Tonii'idli.    See  TumiiCELi.lAN  TuiiE; 

liAKOMr.fKll. 

Tor'sal.  (Carpentry.)  A  short  beam 
umler  the  end  of  a  girder  wliere  it  rests  on 
a  briek  wall. 

Tor'sion-bal'ance.  An  instrument 
originally  contrived  by  Coulomb  for  electri- 
cal purposes.  It  is,  however,  pi|ually  fitted 
foi'  measuring  magnetic  intensity.  See 
El.F-CTKOMKTKK  ;  Gai.vanometkh.  """^ 

It  consists  of  a  glass  cylinder  covered  by  a  plate  Torncd- 
which  supports  an  upright  tube.     From  the  center       '"'" 
of  the  top  of  the  tube  a  tine  silk  thread  is  suspended,    "acKam. 
supporting  a  magnetic  needle.     The  glass  cylinder 
serves  to  prevent  the  needle  from  being  disturbed  by  exterior 
currents  of  air,  and  its  circumference  is  graduated.  On  bringing 
a  magnet  wbo.se  strength  we  wish  to 
measure  in  contact  with  the  glass, 
the  needle  will   be  deflected  to  an 
amount  depending  on  the  strength 
of  the  magnet  employed,  and  tliua 
the  relative  intensifies  of  different 
magnets  may  be  measured. 

In  that  illustrated,  the  cover  is 
perforated  to  receive  the  vertical 
magnet  b,  wlinse  contrary  poles 
exert  an  attractive  or  repulsive 
force  on  the  nearest  pole  of  tlie  .sus- 
pended bar-magnet  a.  This  is  Eus- 
peuded  by  a  fine  wire  whose  resist- 
ance to  torsion  brings  the  pole  of 
the  suspended  magnet  back  to  zero 
when  the  disturbing  magnet  is  re- 
moved. 

Fig.  6.56& 


Fig.  6565. 


Torsion-Balance. 


Torsion  or  Slide-Catck 
Artery-Forceps. 


Tor'sion-e-lec-trom'e-ter.  An  instrument  for 
measuring  the  force  of  an  electric  current  by  deflect- 
ing a  needle  attached  to  a  wire  which  is  twisted  by 
the  tnovement.     See  previous  article. 

Tor'sion-for'ceps.  (Suniicnl.)  An  instrument 
for  twisting  the  seA'ered  ends  of  an  artery  ;  or  for 
holding  an  artery  while  a  ligature  is  applied. 

Tor'ta.  A  flat  circular  heap  of  slimes  of  silver 
ore,  from  which  the  water  has  partially  evaporated 
till  it  has  become  of  a  proper  consistency  for  tramp- 
in".  The  auriferous  or  argentiferous  slimes  are  treat- 
ed^y  the  Patio  process,  — salt,  magistral,  and  mer- 
cury being  added  to  the  torta  ami  tramped  in  by 
animals  every  alternate  day.  The  heaji  i.s  also  turned 
by  wooden  shovels,  and  subsecpiently  washed,  the 
metalliferous  portions  being  seiiarated  from  the 
earthy  mud  by  gravity.  See  Amai.i;.\mator,  page 
75. 

Tor-ti-col'lis  Brace.  (Siirr/eri/.)  An  apjmra- 
tus  for  remedying  distoitiou  of  the  nei:k. 

Dr  Marcoe's  has  an  upright  steel  bar  fastened  to  a  pelvic 
baud  and  extondilg  along  the  spine  to  a  little  below  the  level  of 
the  shoulders,  secured  in   positiou   by  str.ips  passing  over  the 
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TOURNIQUET. 


Fig.  K67, 


shoulders,  under  the  axillse,  and  fastened  to 
buttons  or  piujs  orer  the  scapula  :  to  its  top  is 
adjustably  attached  a  steel  lever  which  carries 
a  padded  spring,  forming  the  head-band, 
which  is  provided  with  a  universal  joint,  so 
that  by  means  of  a  thumbscrew  the  patient's 
head  may  be  fixed  in  any  position  ;  a  bandage 
passing  fi-om  ear  to  ear  beneath  the  chin  is 
attached  to  the  head-band,  and  a  second 
bandage  may  be  carried  over  the  top  of  the 
head.  See  also  Spesal  Brace;  Scouosis 
Brace. 

Tor'tion-al    Spring.       One    in 

which  is  utilized  the  power  of  a  bar 
to  resist  a  twisting  force. 


Fig.  6369. 


To'rus.     A  semicircular  projecting  molding,  o 
curriiig  in  the  base  of  a  column  of  certain  ordei-s. 

To'rus  Bead-plane.  A 
certain  form  of  plane  for 
making  the  semicircular  con- 
vex molding  known  as  a 
torits. 

Toss'ing.  (Mining.)  Tot- 
ing. The  operation  of  agitat- 
ing ore  in  a  kiere :  a  tub  in 
which  it  is  rotated  in  water 
b_v  a  stirrer  on  a  vertical  axis. 
See  Keeve;  Jigging.     The 


_     .    „.    „  «*  are  respectively  longitudinal  and  trans- '  oDeration    is    ako  railed    fre 

Torticollis  Bract.  Terse  vertical  sections  of  a  car-spring,  show  I  Vi'"'*"°"    "^    ^^™  callea    trC' 


ing  how  the  bent  rod  is  packed  in  the  chamber 
so  as  to  utilize  the  tortional  stillness  of  the  rod 


loobing. 
Toiioh. 


1.  {Shipbuilding.) 


ODVof?ts'be\rin''^f- fi?  f  '°r'°°V,  'P""'  toacarri.,ge-bed.  \  The  broadest  part" of  a  ship's 
uoe  ot  Its  bearings  is  firmly  and  rigidly  secured  to  the  bolster  '     >      >  ,     .  \  ,  .        t^  •" 


Fig.  6368. 


or  other  bed-piece, 
and  its  other  bear- 
ing, to  which  the 
lateral  lever  arm  is 
attached,  is  so  ar- 
ranged as  to  allow 
of  a  pirtial  revolu- 
tion or  a  vibratory 
movement  at  tha't 
point,  securing  the 


plank  worked  top  and  but 

2.  A  plan  of  assaying  by 
color.     See  Touch-needle. 

Touch-box.  A  box  with 
lighted  tiuder,  formerly  used 
by  cannoneers  to  light  their  matches. 

Touch-hole.    The  priming-hole  or  rent  of  a  gun 

Touch-nee'dle.     {Assaying.)    A  small  bar  com 


TbriM  Bead-Plane. 


proper  twistiu°g  of    po»etl  of  an  alloy  of  gold  and  silver,  gold  and 


cop- 


therod  to  develop    per,   or  of  gold  "alloyed  with  a  proportion   of  both 

Its      torsions        ai'.      _.i  ,  ,.'  ..*,      ^ 


ToTtionai  Springs. 


torsional 
tion. 

d  has  rods  be- 
neath the  spring- 
boards, which  are 
pressed  fiat  by  the 
weight  imposed, 
twisting  the  rods 
in  so  doing. 

e  e'  are  two  views 
of  a  somewhat  sim- 
ilar an-angement. 

See  also  g.  Fig. 
1142. 


Tor'toise. 

Tile  tcstudo,  or 
ancient  il.fense,  by  the  soldiers  holding  their  shields 
over  their    heads,   resembling  the  carapace  of   the 
tortoise. 
Tor'toise-shelL     The  use  of  it   in  inlaying  is  j  ^re  each  rubbed  on  the  stone  and  'the  color  of  their 


metals,  employed  in  assaying  by  the  touchstone. 

.■V  number  are  employed ;  one  being  of  pure  gold,  a  second 
composed  of  23  gold  and  1  copper,  a  third  of  22  gold  and  2  cop- 
per, and  so  on  ;  these  are  rubbed  upon  the  stone,  and  the  color 
of  the  streak  compared  with  that  made  by  the  metal  to  be 
tested.  A  farther  nieiins  of  comparison  is  attorded  by  moisten- 
ing the  streaks  with  nitric  acid,  or  by  heating  the  stone. 

Silver  is  similarly  tested  by  touch-needles  composed  of  lead 
and  silver.     See  Torca-stONE. 

Touch-pa'per.  Paper  saturated  with  a  solution 
of  nitrate  of  potash. 

.  Touch-stone.  {Assmjing.)  A  velvet-black, 
silicious  stone,  basalt  or  flinty  jasper,  used  on  ac- 
count of  its  blackness  and  hardness  for  testing  the 
relative  qualities  of  gold  and  silver  in  alloys  of  the 
precious  metals.  A  touch-needle,  composed  of  an 
alloy  of  known  fineness,  and  the  piece  to  be  tested. 


mentioned  by  Pliny. 


The  plates  forming  the  covering  of  the  Testuito  imbricata  a 
species  of  turtle  inhabiting  the  se,xs  of  the  torrid  zone  The 
plates  are  sometimes  detached  from  the  living  animal  by  niacin.^ 
It  on  Its  back  over  a  fire  and  applying  suflirient '  heat  to 
soften  them,  when  they  are  pried  off,  and  the  creature  is  allowed 
to  escape  to  mature  another  crop.  The  material  is  translucent 
mottled  with  brown,  yellow,  and  reddish  hues,  and  is  used  fnr 
making  combs,  boxes,  and  various  ornamental  objects  It  is 
softened  by  boiling  water,  and  may  then  be  pressed  by  molds 
mto  various  shapes  It  may  also  be  welded  while  soft  by  thin- 
ning the  edges,  overlapping  and  pressing  them.  When  a  slit  is 
made  and  the  piece  .softened  by  heat,  it  may  be  formed  into  a 
nng  by  stretching.  When  dry  and  cold  it  may  be  divided  with 
a  flue  saw,  smoothed  with  a  single  cut  file,  technically  known  as 
a  V'""""",  and  then  by  a  scraper.  The  work  is  polished  on  a 
Duff-wheel  with  rotten-stone  and  oil. 

Fragnients,  such  .xs  cuttings,  shavings,  and  filings,  are  ag.'lu- 
tmated  by  treating  with  hot  water  and  pressing  :  the  mass  may 
then  be  molded  to  any  desired  shape.  This  method  is  much 
prjcticej  in  France. 

Tortoi.«e-shell  is  frequently  applied  to  wood  by  gluing,  fom- 
ing  a  veneer.  It  is  also  inlaid  with  the  precious  m?tals  or 
mo  her-of-pearl  forced  into  its  substance  by  pressure  while  the 
shell  IS  softened  by  heat.  " 

It  was  much  used  among  the  Romans  for  decoratino-  furni- 
ture, and  is  said  by  Pliny  to  have  been  first  applied  to  this  pur- 
pose by  Carvillus  Pollio.  r"'    , 

Half  a  century  ago  it  was  much'  employed  for  ladies'  combs      """"'^  ""'^  *"°'°'"=- 
which  were  then  made  of  enormous  size. '  ' 

Artificial  tortoLse-shell  is  made  by  melting  gelatine  with  vari- 
oua  metallic  ,^alts. 

Horn  may  be  made  to  imitate  tortoise-shell  by  brushin"  it 
over  with  a  paste  compcscl  of  two  parts  lime,  litharse,  and  a 
little  soda  lye.  The  sulphide  of  lead  i^  formed  by  the  combina- 
tion of  the  lead  of  the  litharge  with  the  sulphur  cont;iined 


Streaks  coin]iaied.     See  TorcH-XEEDLE. 

Tour-bill 'ion.  A  paper  case  filled  with  inflamma- 
ble composition,  and  having  holes  for  the  escape  of 
the  flame  disposed  around  it  so  as  to  cause  the  case 
to  rise  vertically  and  rotate  on  its  axis  at  the  same 
time.     It  has  wings  to  direct  its  motion. 

Tour'ists'  In'di-cat'or.  A  Waysiap.kee,  Pe- 
DoiiETEP,,  or  other  instrument  for  measiuing  or  au- 
tomatically mapping  a  route. 

Tour'ma-line.  1.  A  prism  of  schorl  used  in 
polarizing  apparatus. 

2.  raibcllite  and  green  tourmaline  are  used  as  gems. 
Tour'na-sin.  (Pottenj.)  A  knife  for  the  re- 
moval of  superfluous  slip  from  the  baked  ware  which 
has  been  ornamented  bytlieBLo\viN-G-POT(whichsee). 
Tour'nay.  A  printed  woi-sted  material  for  fur- 
niture upholster}'.  Tournai  iu  Belgium  (Fl.  Door- 
VI  iel:). 

Tour'ni-qnet     (Surgical.)     An  instrument  for 
compressing  an  artery  in  amputations.     The  inven- 
tion  of   Morelli,    1674,   modified   by   otlier   distin- 
guished surgeons.     Also  used  in  compressing  aneu- 
See  Fig.  212,  page  10-3. 


The  screw-tourniquet  was  invented  by  Petit  of  France.  1718. 
The  form  now  in  eouinion  use.  an  improvement  on  that  of 
Petit,  was  patented  by  Savigny  of  London  iu  ISOO.  Improve- 
ments have  also  been  made  by  Xuck.  Verduc,  Monro,  and 
others. 

The  heroes  before  Troy  had  one  field  physician    but  in  ffen, 
.1  fl — .^..11: —  _*...,.  .' ......  '-    •.  '  .  .°. 


ue  ugnter  color  ot  other  parts.  Roman  army  each  cohort  had  a  physician.    The  first  trace  of 
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field-hospitals  is  in  the  sixth  century.  The  convention  of  RAtis- 
bon,  742,  ordereil  that  every  army  should  have  a  corps  of  chap- 
hiius,  and  every  colonel  a.  confessor,  but  docs  not  refer  to  a 
medical  staff. 

Gustavus  Adolphus  appointed  four  surgeons  to  a  repiment. 

The  essential  parts  of  a  tourniquet  ai'e  a  pad,  which  is  com- 
pressed upon  the  severed  artery  ahove  the  point  of  divi-sion,  and 
a  band,  by  which  it  is  tightly  held  to  the  limb. 

a  (Fig.  6570)  is  Tiemauu's  direct-pressure  tourniquet.  Both 
sides  of  the  pad  are  free  from  pressure,  so  as  not  to  stop  the 
circulation  of  the  venous  blood. 

6,  l*etit's  spiral  tourniquet. 

c,  United  States  Army  field-tourniquet. 

rf,  Valentine  Motfs  tourniquet. 

J',  Lawrence's  eye-tournic|uet. 

e,  tourniquet  by  Professor  Esmarch  of  Kiel,  particularly 
adapted  for  operations,  as  necrotomy,  in  which  a  great  effusion 
of  blood  is  to  be  apprehended. 

The  lower  portion  of  the  limb  is  enveloped  in  oiled  silk,  to 
prevent  soiling  the  bandige,  and  aa  elastic  rubber  bandage 
is  then  tightly  wrapped  around  the  lower  part  of  the  Huil), 
forcing  the  blood  out  of  the  vessels.  Above  the  termination 
of  the  bandage,  an  india-rubber  cord  is  wound  four  or  five  times 
around  the  limb,  and  its  two  ends  are  joined  by  a  hook  upon 
one  entering  a  link  of  the  chain  attacheil  to  the  other.  In 
order  to  perform  the  operation,  the  oiled  silk  and  bandage 
are  removed;  when  completed,  the  rubber  cord  is  slowly  un- 
wound, and  any  small  arteries  which  may  have  remained  un- 

Fig.  6570. 


Tourniquets. 


noticed,  tied.  This  tourniquet  can  be  adjusted  to  any  portion 
of  the  limb,  and  the  location  of  the  principal  arteries  need  not 
be  considered.  The  compression  of  the  soft  parts  and  arteries 
by  the  rubber  tubing  is  so  complete  that  no  blood  can  enter  the 
bandaged  portion  of  the  limb. 

Tow.  Tlie  coarse  part  of  hemp  or  flax  separated 
frem  the  finer  hy  the  hatchet  ov  swinr/lc.  The  longer 
and  fine  tihi-r  is  called  line. 

Tow-boat.     A  steam-tug, 

Tow'el-ing.  Coarse  linen  fabric,  such  as  huck- 
a-hark,  diiipi-r,  etc. 

Tov^r'el-rack.  A  frame  or  rod  on  which  to  hang 
towels  to  dry.  Fig.  6571  shows  two  kinds  ;  one  has 
a  strap  clamped  to  the  stove-pipe  ;  the  n^^xt  is  an 
enlarged  view  of  the  same  ;  the  lower  one  has  a 
phitc  screwed  to  a  wall  or  piece  of  furniture,  and 
sevfial  jnintt'd  rods  projecting  from  it. 

Tow'er.  {Architecture.)  A  structure,  lofty  in 
proportinu   to  its    base,   and  circular  or  polygonal 


in    plan,    fre-  Fig  6571. 

(]^uontly  consist- 
ing of  several 
stories.  In  a 
church,  that 
part  which  con- 
tains the  bells 
and  from  which 
the  steei)le  rises. 
Towers,  beginning 
with  that  of  Babel, 
have  been  erected 
from  the  earliest 
ages  as  memorials, 
and  lor  purposes 
of  religion  and  de- 
fense. In  latter 
years,  as  shot-tow- 
ers and  chimneys  of 
manufactuiing  es- 
tablishments, they 
have  been  built  of 
great  bight  for  pur- 
poses of  practical 
utility. 

To  w'er- 

clock.  A  large 
clock  designed 
for  chur(;li  tur- 
rets and  simihir 
situations. 

That  shown  in  Fig.  6572  has  the  works  arranged  ia  an  iroa 
case  having  legs  which 
are  bolted  to  the  tloor ;  Fig.  6572. 

the  pendulum  -  rod 
passes  through  an 
elongated  opening  iu 
the  floor.  Wooden 
boxes  filled  with  stones 
are  used  as  weights. 
See  also  Fig.  13^2, 
page  570. 

Tow-hook.  An 

artillery  man's  honk, 
used  in  unpacking 
animunition-cliests. 
Tow'ing.  {Nau- 
tical.)   A  mode  of 
propulsion    of    a 
vessel  througli  tlie  '^ 
water   by  a  rope 
from  another  ves- 
sel, or  from  tin- 


Hoioard*s  Tower- Clock. 

shore,  or  by  a  rope  laid  along  a  canal  or  river  and 
passed  over  a  drum  on  board  the  vessel. 

In  harbors  tow-boats,  or  tu^s,  are  specially  devoted  to  this 
purpose.  On  canals  horses  or  mules  are  generally  employed. 
The  substitution  of  other  motors  for  animal  power  has  of  late 
years  engaged  much  attention,  and  various  other  means  have 
been  either  tested  or  proposed.  Prominent  among  these  is  the 
svstom  introduced  into  li<'lgium,  and  employed  on  the  Erie 
Canal,  between  Albany  and  Trov.  In  t'li^  a  snbmrvged  wire 
rope  is  employed   resembling   a   telegrap'a  cable,  and  passing 
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over  a  drum,  rotated  by  the  engine  on  the  tow-boat.  This 
drum  has  pivoted  clips  which  cla^p  the  rope  as  it  presses  upon 
their  feet  and  lt:t  it  go  after  passing  over  the  drum  ;  a  roller 
then  presses  upon  the  cable,  causing  it  to  descend  in  a  nearly 
perpendicular  direction  to  the  bottom,  so  that  its  slack  may  not 
act  as  a  drag  on  the  boat.  The  tug  is  designed  to  tow  six 
canal-boa:s,  at  a  speed  of  three  miles  an  hour. 

The  "  Nythia  "  tug  is  operated  by  this  means  on  the  Danube 
This  boat  has  a  length  of  13S  feet,  beam  24i  feet,  depth  of  hold 
7^  feet,  two  false  keels,  and  a  rudder  at  the  bow  and  stern 
worked  by  separate  wheels  placed  nearly  amidships.  She  is 
propelled  by  twin  screws,  4^  feet  in  diameter,  worked  by  two 
Tertical  engines  near  the  bow,  and  supplied  with  steam  by  the 
same  boilers  which  work  the  clip-drum  machinery. 

The  clip-drum  has  a  diameter  of  10  feet  6  inches,  it  is  keyed 
to  the  emi  of  the  main  shafl,  overhanging  the  boat  on  the  port 
side.  Two  swiveled  guiie-pulleys,  of  the  same  diameter  as  the 
drum,  are  employed  to  conduct  the  rope,  which  passes  above 
the  first  and  beneath  the  second,  to  the  c!ip-drum;  a  third 
similar  pulley  behind  the  drum  directs  the  rope  downward. 
The  bow  of  the  boat  slope-^  downward  to  the  water's  edge, 
permitting  the  rope  to  pass  freely  over  it  at  any  angle.  With 
eight  barges  in  tow,  this  boat  has  attained,a  speed  of  oj  miles 
an  hour,  making  a  progress  of  nearly  3  miles  an  hour  against  a 
current  of  over  2}  miles. 

Chain  towage  is  also  used  on  the  river  St.  Lawrence,  for  pro- 
pelling the  tugs  which  bring  the  vessels  ap  the  rapids  below 
Montreal.  The  cable  of  7,000  length  was  laid  in  July,  1873. 
The  power  is  obtained  from  a  pair  of  long-stroke  en^nes, 
22-inch  cylinder,  5  feet  stroke.  The  chain  barrels  are  2  feet  in 
dLimeter,  and  carry  9  tons  of  Ij-inch  short-link  chxun.  The 
engineer  was  Mr.  A.  G.  Nish- 

Tow'ing-bri'dle.  (Xaufiral.)  A  chain  with  a 
hook  at  *M<.h  end  lor  attaching  a  towing-rope  to. 

To-wing-path.  The  track  on  the  bernie  of  a 
canal  for  the  draft  animals. 

To'w'ins-post.  A  stout  post  on  the  deck  of  a 
tug-boat  to  fasten  the  towing-line  to. 

To'w-line.  {NaiUicuL)  A  hawser  or  rope  used 
in  towing  a  sliip  or  o^inal-boat;  a  tow-rope. 

Toy.     Among  the  more  serious  historical  matters 
disinterred  from  the  Eg>-ptian  tombs  are  a  number 
of  dolls  and  toys. 
Fig.  6573.  The  cut  illustrates  two  of  the  latter. 

One  of  them  Ls  the  figure  of  a  man 
washing  or  kneading  dough,  and  has 
joints  at  the  hips  and  arms,  .so  that 
the  block  in  the  hand  is  caused  to  re- 
ciprocate on  the  inclined  plane  as  the 
figure  is  moved  by  the  string.     The 
other  figure  represent* 
a  crocodile    having  its 
upper  jaw  hinged,  as  in 
nature. 

The  game  of  thimble- 
rig  occurs  in  a  paint* 
ing,  and  the  illustration 
Egyptian  Tot/s  {Museum  of  Leyden).  is  from  the  work  of  Pro- 
fessor Rosellini. 
Toys  have  been  disinterred  by  General  di  Cfc^nola  from  the 
tombs  of  Golgoi  auj  Idalium  in  Cyprus,  —  painted  dolls  of  clay 
modeled   with    the    fingers  :    mounted  cavaliers    armed   with 
shields,  or  horses  attached  four  abreast  to  cars.     One,  a  horse 
a  foot  in  length,  rolling  on  movable  wheels,  was  found  in  a  di- 
minutive grave,  older  probably  than  Hector  and  .\ndromache. 

Th^  toys  of  tile  Rom^n  children  were  of  various  kinds :  some 
found  at  Pesaro  were  little  leaden  gods  and  goddesses,  with  al- 
tars and  sacrificial  instruments  (  Lnrarium  piwri'e).  They  had 
also  pup(iets,  gt.'ometrical  figures  of  ivory  to  be  fitted  together, 
dolls,  terracottii  figures  with  arms  and  legs  moved  bv  a  string, 
like  the  moderu  jtatins  and  marioneltts;  popguns,  blow^uns, 
bows  and  arrows,  tops. 

■looker,  the  naturalist,  states  that  he  wa.<3  amused  at  the 
Monastery  of  Doobdi,  in  Sikkim,  which  is  on  the  flank  of  the 
Himalayas,  by  watching  a  child  playing  with  a  popgun,  made 
of  biimboo,  similar  to  thit  of  cjuill,  with  which  most  English 
chil'iren  are  familiar,  wliich  propels  pellets  by  means  of  a 
spring-trigger  ma.le  of  t  le  upper  part  of  the  quill.  *'  It  is 
easy."'  he  says,  "  Co  co.iciude  such  resemblances  between  the 
familiar  toys  of  different  countries  to  be  accidental,  but  I  ques- 
tion their  being  really  so.  On  the  plains  of  India  men  may 
often  be  seen,  for  hours  together,  flying  what  with  us  are 
children's  kites;  anj  1  procured  a  jews-harp  from  Thibet 
These  are  no;  the  toy:  of  savages,  but  the  amu.^ments  of 
people  more  than  h-ilf  civilized,  and  with  whom  we  have  had 
indirect  communication  from  the  earliest  ages  The  Lepchas 
play  at  quoits,  using  slate  for  the  purpose,  and  at  the  Highland 
games  of  putting  the  stone  '  and  'dmwing  the  stone  '  Chess, 
dice,  drm^hti!.  Punch,  hocky,  and  battleiloor  and  shuttlecock, 
are  all  Inilo-Chinese  or  T.irtarian." 

Woo<len  carvfd  toys  are  almost  exclusively  producel  in  the 
hilly  wooded  regions  of  Germany  and  Switzerland,  where  they 


are  generally  carved  by  the  peasants,  when  not  employed  in 
farm  labors,  the  whole  family,  even  to  the  smaller  children, 
taking  a  part  in  the  work. 

The  L-hea|K?r  kinds,  as  Noah's  arks,  soldiers,  tea-sets,  etc., 
are  principally  produced  in  the  vicinity  of  the  Black  Forest, 
Nuremberg  being  the  principal  depot. 

Sonneburg,  in  Thuringia,  exportii  about  25,000  cwt.  of  the 
belter  class  of  wooden  tojs,  made  in  the  town  and  vicinity. 

Switzerland  excels  in  wooden  cottages,  models,  etc  ,  and 
France  in  mechanical  or  clotk-work  toys. 

Rocking-horses,  carts,  velociiiedes,  drums,  doll's  houses,  and 
a  variety  of  other  articles,  arc  made  in  large  quaniiiies  in  Lon- 
don. The  United  Stales  makes  its  own  toys  of  the  laig'erkind, 
riding-horses,  Tolocipedcs,  etc.,  but  the  small  ware  is  yet  largely 
imported . 

"  France  and  Genuany  are  the  chief  competitors  in  the  toy 
market,  —  the  first  for  taste,  and  the  second  for  cheapness. 
The  peasants  of  Suxon  Switzerland  ^iH-nd  their  winter  evt^iiings 
in  cutting  out  the  immense  .=upply  of  furuijards  and  their  :ip- 
propriate  animals,  soldiers  of  every  nation,  and  household  im- 
plements of  every  kind,  which,  di.-^i«atched  to  Paris  from  Oll>er- 
nau,  in  fragile  wooden  boxes,  are  sold  for  two  or  three  francs. 
Beasts,  covered  with  velvety  coats,  colored  according  to  the 
animal,  are  made  at  Rodach,  toys  in  porcelain  at  Ohrdruff; 
whilst  the  baby  dolls,  simply  attired,  cnnie  from  Sonnenberg, 
Neustadt,  and  Wallerhausen.  Men  made  in  pla.<ter  are  dis- 
patched to  us  from  Prussia,  whilst  leaden  soldiers,  measuring 
about  an  inch  in  bight,  painted  and  heavily  armed,  come 
from  Bavaria,  Nuremberg,  and  Furth.  Household  utensils 
in  china  —  such  as  pipkins,  saucepans,  cups  and  saucers,  dolls' 
heads  in  china,  games  of  lotto,  penny  watches,  wooden  wheel- 
barrows, spades,  and  rakes  —  are  made  in  t\ie  defiartnients. 

"  The  Quarlier  du  Temple,  in  Pari>,  produces  all  other  toys. 
The  population  of  that  curious  old  quartier  are  novv  wholly 
occupied  by  toy-making,  and  each  workman  ha-<  his  speciality. 
For  in^^tance,  the  man  who  makes  rabbits  striking  on  a  drum 
with  their  fore-paws  makes  no  other  toy.  Of  these  there  are 
annually  43,200  sold,  prime  cost,  at  four  and  sixpence  a  dozen. 

"  There  are  six  manufactories  of  brass  trumpets  in  Paris 
alone.  2011.000  are  monthly  made  in  this  city  Their  prime 
cost  is  l,*  3rf.  per  dozen,  and  the  supply  never  equals  the  de- 
mand They  are  made  of  oak  or  beech  ;  the  wood  employed  is 
sent  from  Villers  Catteress  ;  the  parchment  from  Coutances 
and  Ifsoudun. 

"  Of  dolls  the  number  is  legion.  One  manufacturer  alone 
supplies  the  children  of  this  capital  with  50,(KX>  per  annum ; 
and  it  would  be  impossible  to  detail  the  scores  made  cf  scraps 
of  indefinite  materials,  put  together  by  poor  seamstress*-?  living 
in  garrets,  to  be  sold  by  women  still  poorer  crouched  beneath 
a  pOTir-cochere ^  now  shivered  by  the  bitter  blast,  and  a  few 
months  hence  scorche^l  by  the  blazing  sun.  These  dolls  for  the 
humble  are  made  by  no  rule,  but  the  btbes  for  the  rich  employ 
several  separate  trades.  There  are  workmen  who  stretch  the 
Hesh-tinted  leather  with  which  they  are  covered,  and  nail  it  on 
boards,  that  it  may  acquire  the  requisite  suppleness :  others 
cut  the  skin  into  the  shape  required  to  cover  legs,  arms,  etc.  ; 
others  line  the.-e  detached  pieces  with  calico ;  others,  again,  fill 
the  sewn  skin  with  bran.  A  separate  branch  of  the  trade  is 
that  of  adapting  heads  and  arms  to  the  bran-filled  bodies. 
These  heads,  when  in  porcelain  and  paste,  come  from  Germany, 
whereas  waxen  occiputs  are  melded  and  tinted  in  Paris.  Wig- 
making  for  dolls  employs  three  separate  trades,  namely,  makers 
of  human  hair  wigs,  of  wigs  manufactured  from  the  Thibet 
goat,  and  those  of  lamb  skin.  Dolls'  shoes  have  a  trade  to 
themselves.  It  appears  that  combs  for  these  inanimate  co- 
quettes are  only  to  be  found  in  the  Rue  Acunaire,  where  is  a 
jabrique  of  dolls'  combs."  —  London  Star. 

■'  The  tin  toys  used  in  this  countr}"  are  now  nearly  all  made 
in  Meriden,  Connecticut,  where  laige  quantities  of  tin  house- 
hold goods  are  also  manufactured. 

•'  Wooden  toys,  of  the  less  fragile  kind,  are  largely  manufac- 
tured in  several  Connecticut  towns,  aud  in  New  York  and  Phila- 
delphia. These  consist  of  children's  wheelbarrows,  drums,  rock- 
ing-horses, carriages,  carts,  blocks,  rail-cars,  hoops,  sleds,  etc. 

■■  The  patentees  of  the  new  sensation  toys,  as  the  dancing 
negro,  the  returning  ball,  and  Quaker  poi^un,are  said  to  have 
made  fortunes.  The  railway  train, and  several  other  new  toys, 
have  also  had  great  temporary  success.  Red  india-rubber  bal- 
loons are  m^de  in  France,  and  filled  here  with  gas. 

"  Pewter  toys,  comprising  soldiers,  landscapes,  trees,  etc.,  are 
now  largely  inade  in  this  country,  though  many  are  yet  im- 
ported from  Germany. 

"  The  stuffed  bodies  of  dolls  are  made  in  New  York,  Boston, 
and  Philadelphia,  as  al.«o  the  arms  :  but  Germany  still  sends 
many.  The  anus  of  stuffed  dolls  are  an  especial  article  of 
commerce.  They  are  not,  like  the  legs,  attached  to  the  bodies, 
but  are  sold  separately.  The  heads  are  Ukewise  purchased, 
and  are  either  of  French  porcelain  and  finely  featured,  of  Ger- 
man china  or  papier-mach^,  of  English  wax,  of  American 
india-rubber,  or  of  an  imitation  of  papier-mach^.  This  latter 
is  of  thin  layers  of  muslin,  coated  with  oil  paint,  which  has 
the  adrantage  of  washing  without  injury,  and  is  exceedingly 
strong,  though  by  no  mean->  of  fine  finish. 

"  India-ruViber'hollow  toys  of  every  description,  except  balls, 
grotesque  m&'iksand  binis.and  men  that  squeak  when  squeezed, 
are  among  our  own  productions- 
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"  Mechanical  toys,  such  as  imitation  steam-engines,  steamers, 
etc.,  are  made  here  ;  as  also  kaU'iiloscopes.  A  negro  ji;j;-daucer, 
propelled  by  steam,  is  the  latest  Yankee  notion.  A  kerosene 
lamp  heats  a  small  brass  vessel  full  of  water  and  shaped  like  a 
top.  It  revolves  in  its  socket,  and  moves  a  wire  which  com- 
municates with  the  figure. 

"  Clay  marbles  come  exclusively  from  Saxony,  and  are  pre- 
pared in  molds  by  machinery,  from  a  clay  not  found  in  other 
countries.  The  material  for  agate  marbles  is  obtained  in  the 
Hartz  Mountains  of  Germany. 

"  A  Japanese  top  has  been  lately  in  vogue,  and  several 
Chinese  toys  have  been  for  years  iu  use. 

"  Croquet  instruments  are  made  in  Pawtucket  and  Provi- 
dence, Rhode  Island,  and  in  Bostou  and  Springfield.  Massachu- 
setts. Maple  is  the  wood  principally  used,  though  liguum-vitic 
is  sometimes  employed.  For  more  expensive  kinds  boxwood  is 
the  material.  Small  balls,  for  parlor  use  during  the  winter 
months,  are  also  made.  The  new  game  of  martelle  employs 
the  same  woods.  The  parlor  balls  are  o*"  ivory." —  Commercial 
Advertiser. 
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Fig.  6574. 


T-plate.      1.    An    angle-iron  of 
T-t'oi'in,  having  two  brandies. 

2.   A  carriagoiron  for  strengthen- 
ing a  joint,  s\ich  as  at  the  intersection 
of  the  tongue  and  cross-bar  ;  the  coup- 
ling-pole, or  reach,  and  the  hind  axle. 
T-Iron.  Trace.    1.   (Saddlery.)     A  strap, 

chain,  or  rope,  attached  to  the  hanies, 
collar,  or  breast-band  of  a  harness,  and  to  the  sin- 
gh'-tree  or  other  part  of  a  vehicle,  and  by  which  the 
vehicle  is  drawn. 

Traces  were  not  common  in  ancient  Egypt,  or  among  other 

contcmporarv   nations.      The  animals,  whetlier  horses,  asses, 

or  cattlf,   were  yolied  to  the    tongue.      Sometimes  one  trace 

passed  bacii  from  the  yoke  along  the  tongue.     No  such  thing 

in  old  Kgypt  as  a  breast-band  or  collar  combined 

Fig.  6575.  with  a  pair  of  traces 

There  were  no  draft  or  pack  animals  in  Mexico  of 
any  kind.  They  appear  to  have  had  no  beef  or 
mutton,  and  so  ate  each  other  and  dogs. 

Traces  are  shown  in  Froissart  and  1>U  Cange. 

2.  {FuHification.)  The  ground  plan  of 
a  work. 

Trace-buck'le.  (Saddlery.)  A  long 
heavy  buckle  u.>»ed  in  attaching  a  trace  to 
a  tug. 

Trace-chain.  (Saddlery.)  A  wire 
chain  used  as  a  trace. 

Trace-fas'ten-er.  A  hook  or  catch 
to  attach  the  hind  end  of  a  trace  to  a 
single-tree  or  splinter-bar. 

In  Fig.  6575,  the  spring,  acting  upon  the  fastening 
pin  through  the  pivoted  lever,  retains  the  pin  se- 
curely iu  the  position  in  which  it  holds  the  trace. 

Trace-hook.  A  hook  on  the  end  of 
a  single-tree  or  splinter-bar,  to  which  is 
attaeiied  the  harness-trace.  When  the 
trace  has  a  cock-eye,  it  is  looped  over  a 
stud  driven  into  the  end  of  the  single- 
tree. 

There  are,  however,  many  modes  of  attaching. 
Fig.  6576  shows  several. 
Trace-         a  has  an  iron  loop  which  is  passed  through  the 
Fastener,   loop  at  the  end  of  the  trace,  then  slipped  upon  the 

single-tree,  and  held  by  a  spring-latch. 
6  h'  are  detached  and  in  situ  views  of  a  trace-hoolt,  with  a 
spring-latch  to  form  a  mousing. 
c  c'  are  views  of  a  trace-hook  with  a  hinged  latch-piece,  which 

Fig.  6576. 
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is  kept  closed  hy  pulling  on  the  trace,  but  is  readily  detached 
by  a  specific  movement. 
d  is  a  hold-back  hook  for  the  strap  of  the  breeching. 

Trace-loop.      (Saddlery.)      A    square    metallic 
loop  used  to  attach  a  coach-trace  to  the  trace-post  or 
end  of  the  evener-bar  or 
single-tree.  Fig.  6577. 

Tra'oer.  A  kind  of 
silhouette  instrument  for 
transcriljiug  on  a  difl'er- 
ent  scale,  or  marking  on 
a  surface  at  a  the  out- 
lines of  an  object  at 
b. 

Tra'cer-y.  (Architecture.)  The  species  of  pat- 
tein-work  formed  or  traced  in  the  head  of  a  Gotliic 
window  by  the  mullions  being  continued,  bnt  di- 
verging into  arches,  curves,  and  flowing  lines  en- 
riched with  foliations.  The  styles  varied  in  diJlereut 
ages  and  countries. 

ab  c,  elements  of  German  tracery. 

rf,  French  Hamboyant  tracery. 

e,  English  leaf-tracery. 

Fig.  6578. 


Tracer. 


Trace-Hooks  and  Hold  Back  Hook. 


Tracery. 

Tra'che-o-tome.  (Surgical.)  A  kind  of  lan- 
cet with  a  blunt  and  rounded  point,  mounted  on  a 
handle  and  fitted  to  a  canula  which  passes  along  with 
it,  and  is  allowed  to  remain  in  the  opening  made  in 
I  the  trachea.  It  is  used  for  making  an  opening  to 
1  remove  foreign  substances,  or  to  permit  passage  of 
air  to  the  lungs. 

a,  probe-point  tracheotomy-scalpel. 

6,  Pitha's  tracheotome  and  dilator. 

c,  Langenbcck's  tracheotome. 

(/,  Langenbeck's  tracheotomy  double-hook. 

p.  Ruck's  tracheotomy-guide. 

/",  TicmannV  tracheotome  and  dilator. 

V.  Trousseau's  dilator. 

A,  Tiemann's  tracheal  forceps. 

T,  double  trachea-tube. 

y,  .lohnson's  obdurator. 

jt,  Ticmanu's  universal  forceps. 

Tra'che-a-for'ceps.  A  long  curved  forceps  for 
extracting  articles  which  may  have  accidentally  in- 
truded themselves  into  the  windpipe  or  throat.  See 
h  and  X',  Fig.  CfiTO. 

Tra'che-ot'o-my-tube.  (Surgical.)  A  tube 
to  be  placed  in  an  opening  made  through  the  walls 
of  the  trachea  to  permit  passage  of  air  to  the  lungs 
in  case  of  stricture  of  the  larynx,  or  the  presence  of 
foreign  bodies  in  the  air-duct.  The  operations  of 
laryngnlomy,  trachcolomy,  and  brmtcholomy  are  es- 
sentially similar,  the  terms  being  derived  from  the 
name  of  the  part  whose  walls  are  penetrated  to  re- 
move foreign  Imdies  or  permit  passage  of  air  to  the 
lunfs.  Fig.  6580  shows  several  forms  of  trachcot- 
omy-tubes,  with  buttons  or  shields  to  prevent  the 


TRACING-INSTRUMENT. 


260^ 


TRACK-BOAT. 


canula  from  accidentally  slipping  entirely  into  tlie 
trachea. 

Tra'cing-in'stru-ment.  An  instrument  for 
copying  Hgures  on  an  eulargeil  or  reduced  scale.  Its 
principle  is  the  same  as  that  of  the  profile-machine. 

A  long  straight  arm  and  a  shorter  curved  arm  have  a  uni- 
Tersal-joiot  movement  about  a  common  point.  The  longer  arm 
being  passed  over  the  outlines  of  an  object,  the  shorter  arui, 
which  is  provided  with  a  pencil  or  tracer,  produces  a  copy  on  a 
smaller  scale,  upou  a  sheet  held  in  proper  position  to  receive 


Fig.  6579. 


Fig.  6581, 


jyacing-Machine. 

2-  One  ounce  Canada  balsam  and  one  gill  spirits  of  turpen- 
tine ;  dissolve  with  gentle  bejit,  and  spread  the  mixture  with  a 
brush  on  one  side  of  good  tissue-paper. 

3  Moisten  the  paper  with  equal  parts  of  nut-oil  and  spirits 
of  turpentine,  dry  iuiniediat(.'l\  by  rubbing  with  wheateu  tlour, 
and  hang  up  to  complete  the  dr\ing. 

4.  A  German  process  recently  patented  consist'  in  saturating 
the  paper,  preferably  writing-paper,  with  benzine,  and  before 
this  evaporates  applying  a  varnish  prepared  as  follows:  boiled 
bleached  linseed  oil,  20  parts  ;  lead  shavings,  1 ;  oxide  of  zinc, 
1 ;  Venice  turpentine,  J.  Mix,  and  boil  eight  hours  ;  when  <  onl, 
strain  and  add  white  gum  copal,  5;  gum  sandarach.  ^  The 
varnish  may  be  applied  by  dipping,  or  with  a  brush  or  sponge. 

The  following  are  the  sizes  usually  met  with  :  — 

Double  Crown 'JO  x  30  inches. 

Double  D-  Crown 30  xiO  inches. 

Double  D.  D   Crown 40  x  60  inches. 

Grand  Royal 18  X  24  inches. 

Grand  Aigle 27  X  40  inches. 

Vellum  Writing,  13  to  28  inches  wide. 

Track,  {llailway.)  The  rails  on  which  the  lo- 
comotives and  cars  travel.     The  way.     See  Kaii,. 

Stimpson's  patent  of  August  23, 1835,  extended  till  1852,  was 
a  great  advance  iu  the  coustructioa  of  rail  way -tracks.    lie 

Fig.  6582. 


TienmnnPs  Trachea-InHruments. 

it;  or  the  functions  of  the  two  may  be  reversed,  produciog  an 
enlarged  copy.     The  silhouette  instrument  is  similar. 

Tra'cing-pa'per.  A  tissue-paper  of  even  body 
treated  witii  oil,  solution  of  resin  or  varnish,  to  ren- 
der it  transparent. 

Various  tbrmuhis  are  given  for  preparing  it. 

1  Dip  the  paper  in  a  mixture  of  equal  parts  Canada  balsam 
and  campbece,  and  dry. 

Fig.  6580. 


IVacheolamy-  Tubes. 


Peteler-s  Portable  Eailway. 


made  rails  with  gutters  to  hold  the  flanges  of  the  wheels  and 
avoid  obstruction  to  passing  carriages  :  guttered  crossing-plates 
of  cast  iron  ;  running  the  flanges  of  the  outer  wheel  on  top  of 
the  outer  curve  while  the  flange  of  the  wheel  on  the  inner 
curve  ran  in  a  guttered  rail,  or  the  tread  of  the  inner  wheel 
running  on  the  flat  of  the  rail  while  the  outer  wheel-flange  ran 
on  top  of  the  rail. 

Collyer,  1867,  has  two  flanges  on  the  wheels,  the  outer  and 
smaller  of  which  runs  on  the  inner  curve  in  turning- 

Fic  6582  illustrates  a  uort.ible  railway  for  excavating  and  con- 
structing purposes  ;  the  sections  A  of  railway,  the  turnouts  B, 
and  turn-tables  Fare  dragged  along  the  ground  into  position, 
laid  on  sleepers,  and  locked  together  for  use. 

Track-boat.  One  pulled  by  a  towing-line,  as 
on  a  canal.     See  TowiNG. 
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Track-clear'er.  1.  {Railway.)  a.  A  oow- 
catL'hi-i-  in  IVorit  of,  or  bars  extending  down  from  the 
front  frame  of  the  locomotive,  to  push  objects  fiom 
the  track. 

b.  A  track-sweeper  to  remove  snow. 

In  Fig.  65S3,  the  brushes  are  rotate<l  by  gearing  connection 
to  the  axles,  and  are  uiatle  of  radials  of  whole  rattan  inserted 
in  a  hub.    See  also  S.vow-PLOW  ;  SiREn-swKEPER. 

Fig.  65S3. 


Fig.  6584. 


Track- Clearing  Madiine. 

2.   (Harvesthu).)  A  triangular  frame  on  the  outer 
end  of  the  cutter-bar  of  a  mowing  or  reaping  ma- 
chine  to   draw  the  grain 
toward     the    cutter    and 
I  leave  a  clear  track  for  the 
I  grain-wheel    in    the   ne.xt 
round. 

Track-har'ness.  (Sud- 
dlern.)  A  breast-collar 
single  harness,  made  up  in 
the  lightest  and  plainest 
manner. 

Track-lay'er.     {Rail- 
vaij  Eiiijiiieen'jir/.)    A  car- 
riage provided  with  appa- 
ratus for  placing  the  rails 
in   their  proper  positions 
on  the  track   as  the  ma- 
chine advances  over  a  por- 
tion of  the  trai-k  .already  laid  dowTi.      Robertson's 
patent.  No.  82,350. 
Track-rail.    {Raihcay  Enrjincering.)    A  rail  for 


Fig.  6585. 


Track- Ct^arf.r  ffir  Mowing 
Machines. 


Track-Ufler. 


the  tread  of   the  wheel,  in   contradistinction   to  a 
guard-rail,  for  instance.     See  R.\IL. 

Track-rais'er.     A  lifting-jack  for  raising  rails 
which     have     bi.'come 
sprung  below  the  prop-  Fig-  6586. 

er  level. 

Fig.  6585  is  a  screw- 
jack  on  a  tiipod,  used 
for  this  purpose,  the 
hook  being  placed  be 
neath  the  rail  aiul  the 
screw  rotated  by  the 
handspike. 

Fig.  6586  is  a  track- 
lifter  in  which  the  frame 
has  wheels  for  removal 
on   the    track.      The 
claws  take  under  the 
rails,  and  are  raised 
by    the     compound 
levers. 

Track-scale. 

One  whitdi  weighs 

a  section  of  rail-  Rail-Jack. 

way-  track     with 

the  load  thereupon.     The  Fairbanks  track-scale  is 

shown  under  Weighing-scale. 

Trac'tion.  The  adhesive  friction  of  a  wheel  on 
the  rail,  a  rope  on  a  pulley,  etc.  The  fractional  sur- 
lace  of  a  driving-wheel  is  the  face  of  its  perimeter. 

Trac'tion-en'gine.  A  locomotive-engine  for 
drawing  heavy  loads  upon  common  roads,  or  over 
arable  land,  as  in  agricultural  operations. 

Some  of  the  earliest  locomotive-engines,  as  Mur- 
dock's,  were  designed  for  this  very  purpose. 

One  of  the  earliest  forms  of  traction-engine  was  BoydelPs. 
This  had  endless  chains  of  boards  fitted  to  its  wheels,  forming 
a  sort  of  endless  railway  which  was  laid  down  and  taken  up  by 
the  engine  as  it  proceeded  ;  the  wide  bearing  aiTorded  by  these 
enabled  the  engine  to  travel  over  soft  ground. 

Bray's  had  very  wide  wheels,  provided  with  sliding  plates 
which  were  protruded  through  openings  in  its  peripliery  and 
withdrawn  by  central  eccentrics.  These  embedded  themselves 
in  the  ground  and  caused  the  machine  to  advance.  Compare 
K0.VU-LOCOMOTIVE,  Road-roller,  Road-steamer,  etc. 

Figs.  6587,  6588,  show  that  of  Thomson  of  Edin- 
burgh, who  first  ap|)lied  rubber  tires  to  this  class  of 
engines,  as  improved  by  Williamson  of  New  York. 

The  framing,  a  n,  is  of  wrought-iron,  in  a  single  piece.  The 
rims  of  the  driving-wheels  b  are  perforated  with  numerons  holes 
into  which  the  back  of  the  rubber  tires  c  are  forced,  obviating 
slippage  ;  these  are  surrounded  by  endless  chains  rf,  armed  wittl 
bars  of  steel,  and  held  in  position  by  a  flange  on  each  side  of 
the  wheel.  The  boiler  e  is  of  the  upright  tubular  kind,  and 
connects  with  two  steam-cylinders  whose  pistons  operate  crank- 
shafts turning  gears  which  cause  the  wheels  to  revolve.  By 
means  of  appropriate  levers  the  gears  may  be  shifted  so  that 
the  drivers  may  he  caused  to  make  six  or  eighteen  revolutions 
to  one  of  the  crank-shaft.  The  gear  on  one  side  may  also  be 
thrown  out  while  that  on  the  other  is  working,  thus  facilitating 
the  turning  of  abrupt  corners. 

By  means  of  a  reversing  gear/the  engine  m.iy  be  run  either 
forward  or  bju:kward. 

The  steering-wheel  g,  through  the  medium  of  a  vertical 
shaft  and  bevel-gears,  changes  the  direction  of  the  single  front 
wheel  by  which  the  machine  is  guided.  The  water-tank  ft  is 
provided  with  a  suction-pump  by  which  it  may  be  tilled  from  a 
running  stream  or  other  convenient  source.  One  of  the  coal- 
bunkers  I  is  placed  on  each  side  of  the  platform  on  which  the 
fireman  stands. 

Fig.  6581)  is  LongstafF  and  Pullan's  traction-engine  ;  its  gen- 
eral features  do  not  differ  essentially  from  those  of  others  pre- 
viously described.  Its  minor  details  are,  however,  according  to 
the  Mechanics'  Magazine,  so  arranged  as  to  render  it  one  of  the 
most  efficient  machines  of  this  class.  By  a  peculiar  mode  of 
suspension  of  the  boiler,  priming  is  obviated,  and  ten  hours' 
work  may  be  performed  without  refilling  the  tank.     See  also 

HOAD-LOCOMOTIVE  ;    UOAD-ROLLER. 

Trac'tion-gear'ing.  An  arrangement  for  turn- 
ing a  wheel  aiul  its  shaft  by  means  of  friction  or  ad- 
hesion. 

In  Fig.  6590,  the  peripheries  of  the  two  wheels  a  h  are  grooved 
to  receive  the  band  c,  by  which  they  are  both  rotated  in  the 
same  direction.    The  circumference  of  the  driven  wheel  d  is 
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TRAILING-SPRING. 


doubly  beveled  to  correspond  with  the  grooTes  in  the  driving- 
wheels,  that  it  may 
Fig.  6oS7.  have     a     greater 

bearing-surface. 

Trac'tion- 
■w^heel.      A 

whL'i_'lenii>loyeil 
in  drawing  or 
impelling  a  ve- 
hicle, as  the 
driving  -  \vh  e  el 
of  a  locomotive 
or  traction-en- 
gine. The  power 


T/tuniioii  huii'l-hiiginy  ^Snle  EleraClon). 


is  applied  to  the  wheel,  and  the  frictional  adhesion 
of  the  rotating-wheel  on  the  rail  or  gronud  is  the 
immediate  canse  of  progression. 

Trac'tor.     An  obstetric  forceps. 

Trade.    {Mining.)    ^///f,  or  rubbish. 

Trade-mark.  An  arbitrary  symbol  affixed  by  a 
manufacturer  or  merchant  to  a  vendible  commodity. 
The  principal  purpose  of  a  trade-mark  is  to  guaran 

6588. 


nearly  all  civilized  nations  have  treaties  or  conven- 
tions securing  reciprocity  of  protection. 
The  tests  of  a  trade-mark  are :  — 

1.  Universalittj:  that  is,  commonly  recognized  aa  such. 

2.  Exclitsi t'eness ;  in  the  po.^.^ession  of  the  owner. 

3.  lu'lividuality ;  must  indicate  origin  and  ownership. 

4.  Must  be  for  mercUandise. 
i.  Must  be  in  a  lawful  business. 

6.  Must  be  distinct  and  invariable, 

Tra-di-om'e-ter.  A  measurer  of  dravnng  or 
Imdion  power.  The  word  is  a  bungle.  See  Dyna- 
mometer. 

T-raiL  A  railway  rail  having  two  flanges  above, 
which  foiTU  a  wide  tread  for  the  wlieels  of  the  roll- 
ing stock.  The  vertical  web 
is  gripped  by  the  chairs, 
which  are  spiked  to  the  ties. 
Invented  by  Birkenshaw, 
1820.  See  Rail  ;  Rail- 
w.«-. 

Trail.  (Ordnance.)  The 
end  of  the  stock  of  a  gun- 
carriage,  which  rests  upon 
the  ground  when  a  gun  is 
"  unlimbered, "or  in  position 
for  firing.  The  stock  proper 
is  inserted  into  a  forked  iron 
plate,  the  hinetU,  having  a 
loop  wrought  on  its  outer 
extremity,  which  is  passed 
over  the  pintle-hook  of  the 
limber  when  the  gun  is 
limbered  up. 

2.  (Architecture.)  A  running  enrichment  of  leaves, 
flowers,  tendrils,  etc.,  in  the  hollow  moldings  of 
Gothic  architecture. 

Trail-board.    (Shipbuilding.)  yy 
One  of  the  curved  boards  on  each   Q 


Longstaffand  Pidlan^s  Traction-Engine. 


ide  of  the  stem,  reaching  from  it  to  the  figure-head. 
Trail'er.    A  self-acting  brake  formerly  used  on 
A  stopper. 

Fig.  6590. 


Thomson  Road-Engine  {End  View  and  Section). 

tee  the  genuineness  of  a  product.  It  is,  in  fact,  the 
commercial  substitute  for  one's  autograph.  In  all 
ages  it  has  been  used  to  denote  origin,  and  thus  to 
protect  the  purchaser  as  well  as  tlie  vemler.  ,\I1 
countries  protect  the  integrity  of  trade-marks,  and 
164 


inclined  planes, 
Trail'ing- 
ax'le.  An  axle 
behind  the  driv- 
ing-axle in  Brit- 
ish locomotives. 
Trail'ing- 
spring.  In  Brit- 
ish locomotives, 
thespringsfixnl 
on  the  axle-box- 
es of  the  trail- 
ing-wheels  of  a 
locomotive  -  en- 
gine, which  bear 
slightly  against 
the  side  frames. 


Traction-  Gearing 


so  as  to  leave  as  much  weight  as  possible  upon  the 
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TRAMMEL-WHEEL. 


driving-springs,  and  to  assist  in  deadening  any  shock 
wliich  may  take  jilace. 

Trail'ing-vyheel.  One  of  tlie  wheels  of  a  loco- 
motive not  concerned  in  the  driving. 

Trail-net  A  net  drawn  or  trailed  beliind  a  boat ; 
or  by  two  persons  on  opposite  banks  in  sweeping  a 
stream. 

Train.  1.  (.Uachincnj.)  A  set  of  wheels,  or  wheels 
and  pinions  in  series,  tlirongh  whicli  motion  is  trans- 
mitted in  regular  consecution  :  c.  g.  the  train  of  a 
watch  ;    the   wheels 


intervening  between 
the  barrel  and  the 
escapement. 

Striking  -  clocks  have 
two  trains ;  the  going 
train,  by  which  theliands 
are  turned,  and  the  !itrik- 


Fig.  6591.. 


Wttlch-  Train. 

ing- train,  by  which  the  striking  part  is  actuated.     Watches  and 
cloclis  which  do  not  strike  are  destitute  of  the  latter. 

2.  (Ordnance.)  a.  A  certain  number  of  field  or 
siege  pieces,  organized  and  equipped  for  a  given  duty. 

b.  The  hinder  ]iart  of  a  gun-carriage  ;  the  trail. 

3.  A  line  of  combustible  material  to  lead  fire  to  a 
charge  or  mine.     See  Bl.vstinu  ;  Fuse. 

4.  (Mctullurijij.)  Two  or  more  pairs  of  connected 
rolls  in  a  rolling-ndll  and  worked  as  one  system. 

The  first  pair  are  known  as  the  muck,  or  puddle- 
bar  train,  and  the  finisliing  as  the  iiurchaiit-train. 

5.  (Railway.)     A  series  of  cars  coupled  together. 

6.  (Vehicle.)  A  heavy  long  .sled  used  in  Canada 
in  hauling  wood  or  merchandise. 

Train'ing-bit.  (Manaje.)  A  wooden  gag- bit 
used  when  training  vicious  horses.  The  cheeks  are 
of  iron,  and  are  connected  by  a  rod  or  iron  which 
passes  through  flie  wooden  mouth-piece,  having  a 
head  upon  one  end  and  a  nut  on  the  other. 


Fig.  6592, 


Fig.  C593. 


Tra-jec'to-ry.  (Ordnance.)  The  curved  line 
described  by  the  center  of  gravity  ol  a  projectile  in 
its  llight. 

Tram.  1.  (Mining.)  A  four-wheeled  truck  for 
carrying  a  corve,  hutch,  or  basket  on  a  pair  of  rails  iu 
a  mine,  or  in  carrying  the  coal  or  ore.  The  tram- 
way was  the  first  iron  railway.     See  Railway. 

2.  One  of  the  rails  of  a  tram-road. 

3.  (Silk-nmnufacture.)  A  thread  of  silk  formed 
of  two  or  more  singles  twisted  together  in  a  direc- 
tion opposite  to  that  of  the  singles;  used  lor  the 
slwot  or  urft  of  some  description  of  goods.  Organzine 
is  double-twisted,  like  a  rope. 

Tram-car'riage.  (Mining.)  The  carriage  (usu- 
ally of  iron)  employed  on  a  tram-road.     A  tram. 

Tram'mel.  1.  (Drafting.)  a.  An  ellipsograph 
consisting  of  a  cross  witb  two  grooves  (Fig.  t)593), 
which  form  guides  for  two  pins  on  a  beam  compass. 
The  pencil  on  the  beam  is  directed  in  a  prescribed 
elliptical  path ;ti>  the  pins  slide  ill  the  grooves.  Each 
piu  travels  in  its  own  groove,  and  makes  four  strokes 
for  each  revolution  of  the  pencil.  This  double  re- 
cii)rocation  has  occasioned  its  ailoption  in  machines 
which  rei|uire  speedy  motion     See  Tk.\MMEL-WHEEL. 

Bowly's  fm?7j7«f/,  or  oval  compass  (Fig.  6594),  consists  of  a 
slotted  stock  a,  in  which  slides  a  bar  6,  and  a  protractor  c,  united 
to  the  graduated  scriber  d  by  adjustable  sockets.  One  end  of 
the  scriber  has  a  swivel-holder  for  a  pen,  pencil,  cutting-blade, 
or  glazier's  diamond.    The  arms  b  c  may  be  set  so  as  to  describe 

Fig.  6594. 


Trainins-Bit. 


Train'ing-heil'ter.  (Manege.)  A  halter  made 
in  the  same  manner  as  a  riding-bridle,  with  the  ex- 
ception of  having  short  instead  of  long  cheeks, 
which  are  provided  with  rings  into  which  bit-straps 
may  be  buckled. 

Train'ing-lev'el.  (OrdnaiKc.)  An  instrument 
for  leveling  or  training  guns.     See  Level. 

Train'ing-pen'du-lum.  (Ordnance.)  An  in- 
strument having  a  pendulum  and  a  level  member, 
with  a  glass  and  bubble  ;  used  in  training  guns  to 
any  reipiireil  elevation. 

Train-road.  (Railway.)  A  construction  rail- 
way ;  a  slight  railway  for  small  loads. 

Train-tack'le.  (Ordnance.)  A  purchase  by 
which  a  gun-carriage  is  secured  to  a  ring-bolt  in  the 
deck,  to  prevent  running  out  while  loading. 

Train-Tvay.  A  hinged  platform  which  forms  a 
bridge  leading  from  a  wharf  to  the  deck  of  a  ferry- 
boat. 


EowU/s  Trammel. 

ellipses  of  varying  proportions.  The  instrument  turns  on  a  pin 
f ,  and  a  pointer/at  the  end  of  the  slot  determines  the  direction 
of  one  axis  of  the  ellip.«e  ;  it  may  be  so  adjusted  that  either  the 
longer  or  the  shorter  axis  may  be  parallel  with  the  stock. 

b.  A  bcam-eompass. 

a  a  (Fig.  6595)  are  trammel-points,  to  be  placed  on  a  long  bar 
for  striking  large  circles.  They 

are  held  at  the  desired  points    Fig.  6595.  Fig.  6596. 

by  set-screws,  and  the  larger 
sizes  (6,  Fig.  6596)  have  an  ar- 
rangement for  holding  a  lead- 
pencil. 

2.  A  shackle  to  put  on  | 
a  horse's  leg  to  teach  him 
to  pace. 

3.  A  long   sweep-net  ^         ,        „        „ 
for  binis  or  for  fish.  ^^""""'1^,  <•'  Seam-  Compare. 

i.   A  pothook,  hung  in  a  chimney. 

Tram'mel-'wheel.  Sometimes  called  a  slosh- 
icheel.  It  was  patented  iu  1S36  by  B.  F.  Snyder, 
and  has  been  used  by  McCurdy  for  operating  the 
needle  of  a  sewing-machine.  It  has  also  been  used 
for  driving  a  saw,  or  gang  of  saws. 

This  wheel  has  two  slots  crossing  each  other  at  right  angles 
and  forming  guides  for  two  .sliding-bloeks,  to  which  a  pitman  is 
connected.  The  rim  of  the  wheel  is  not  an  essenti.al  part.  As 
the  wheel  rotaU'S,  the  sliders  keep  in  their  own  grooves,  cro.ssing 
each  other's  tracks,  and  the  pitman  makes  two  up  and  two 
down  strokes  for  each  revolution  of  the  wheel     This  compara- 
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tiTely  rapid  execution  makes  the  device  useful  for  suiall  pumps, 
churns,  etc.     See  Fig.  3894.  B,  page 
Fig.  6597.  1769. 

A  modification  of  the  trammel  is 
found  in  the  annexed  multiple-gearing, 
in  which  the  wheel  with  six  slots  is 
driven  by  the  revolution  of  the  wheel 
with  three  arms.  Eacli  arm  has  an 
anti-friction  wheel  at  the  end,  which 
'  traverses  the  slots.  Each  revolution  of 
the  small  wheel  makes  a  half-r«volution 
of  the  trammel-wheel. 

Tramp.  1.  An iiou  sole-piece 
worn  beneath  the  shoe  to  protect 
the  foot  and  the  shoe  from  in- 
jury when  digging. 

2.  A  tool  for  trimming  hedges. 

Tram-plate.  The  first  form 
of  iron  railway-rail. 

It  was  patented  by  Carr  of  Sheffield, 

Kg.  6598. 


Trammel-Wheel. 


Trammel  Multiple-  Gearing. 


1776.    Previous  to  this  time,  the  wooden  trams  had  been  pro- 
tected by  malleable  iron  plates,  a  practice  introduced  at  New- 
castle about  1602.     The  Coalbrookdale  Iron  t'ompauy  substi- 
tuted      cast  -  iron 
Fig.  6599.  plates  5  feet  long, 

4  inches  broad,  and 
I4  inch  tliick  ;  this 
was  in  1767.  Carr 
was  the  first  to 
make  the  iron  rail. 
Jessop  madeedge- 
rails  of  cast-iron  in 
1789.    Birkenshaw  introduced  the  rolled  rail  in  1>20. 

Tram 'pot.   (Milting.)   The  support  in  which  the 
foot  of  the  spindle  is  stepped.     The  arched  trampot 
a  is  used  for  straddling  the  driving-shaft  where  bevel- 
Fig.  6600. 


Mattktws's  Tram-Joint. 


Fig.  6602. 


Tram-Plates. 


Trampot. 

gear  is  employed.  The  more  common  form  b  has  a  I 
movable  center  adjustable  by  means  of  fourset-screws. 
Tram-road.  A  road  in  which  the  track  for  the 
wheels  is  made  of  timbere.  Hat  stones,  or  iron,  whUe 
the  horse-track  between  is  left  sufficiently  rough  for 
the  feet  of  the  horses. 

One  was  laid  down  in  1602  in  the  neighborhood  of  Newcastle 
by  Beaumont,  and  was  in  use  in  1676.  It  is  not  likely  that 
they  would  be  disused  until  superseded  by  railways.  They  are 
described  by  Roger  North  in  1676  as  being  rails  of  wood  grooved 
to  form  tracks  for  the  wheels  which  traver.sed  therein. 

An  iron  tram-road  was  laid  between  Wandsworth  and  Croy- 
don, in  England,  in  1802. 

A  flagstone  tram-road  was  laid  in  the  Commercial  Road,  Lon- 
don, before  1S29  On  it  the  merchandise  of  the  E.ist  and  West 
India  Docks  was  transported  to  the  city  of  London. 

Iron  railways  were  laid  down  by  Carr  at  Sheffield,  1776.  and 
by  the  Coalbrookdale  Iron  Company  in  1786      8ee  R.MLWW. 

Matthews's  stone  tram-way  ( Knglish )  has  stones  4  feet  2  inches 
in  length,  14  inches  wide  at  ii;tsc.  11  inches  at  top,  and  10  inches 
deep.  He  proposed  several  mortise  and  tenon  joints,  shown  in 
the  illustration,  to  give  mutual  vertical  and  lateral  support. 


Tram-staff.   (Milling.)   A  miller's  straight-edge, 
which  is  employed  to  test 
the  squareness  of  the  spindle  Fig.  6601. 

with  the  face  of  the  stone. 

The  gage-staff  B  is  cen- 
tered upon  the  millstone  by 
means  of  the  circular  center 
fitting  over  and  around  the 
spindle  b.  k  k  are  spirit- 
levels. 

The  red-staff  is  a  straight 
rule  with  a  red  edge,  to  lay 
upon  the  stone  and  touch 
with  red  any  prominent 
parts,  in  order  that  they 
may  be  reduced  to  the  gen- 
eral level. 

Tram-^yay.  A  wooden  or  iron  way  adapted  to 
tramSy  that  is,  coal-wagons.  It  was  the  precursor 
of  the  railway.  They  were  originally  of  wood, 
and  first  made  in 
England  in  1600. 
See  Tram; 
Tram-road; 
Railway. 

Tram-'way 
Mo'tor.  The 
English  name  for 
the  locomotive 
which  is  not  used 
on  rails.  See 
Traction-en- 
gine ;  Ro  AD- 
LOCOMOTIVE; 
S  T  E  -A  51  -  C  A  R  - 

riage  ;  Street- 
railway  Car. 
Tram-'wheel. 

A  wheel  used  on 
the  small  cars 
employed  in  min- 
ing and  excavat- 
ing operations, 
and  which  run 
on  what  in  Eng- 
land are  known 
as  tram-ways . 
These  in  general 
have  wooden  rails 
merely  faced  with 
iron. 

Trank.  {Glove- 
making.)  An  oblong  piece  cut  from  the  skin,  and 
from  which  the  shape  of  the  glove  is  cut  on  a  knife 
in  a  press. 

The  north  and  south  arms  of  a  cruci- 

assuming    the 
be      correctly  Fig.  6603. 

choir    to    the 


Tram-Staff. 


Tran'sept. 

form    church, 
building      to 
aligned,    the 
east. 
Trans 'fer. 


An  impression 


Tram-Wheel  (Mining). 


taken   on   paper,   cloth,   etc. 
and  then  laid  upon  an  object 
and  caused  to  adhere  thereto 
by  pressure. 

In  engraving,  a  tracing  may 
be  made  in  pencil  and  trans- 
ferred to  the  ground  by  run- 
ning through  the  plate-press.     See  Exgr.aving. 

An  impression  from  a  plate  or  stone  may  also  be 
transferred  to  a  stone,  as  in  the  processes  described 
under  Lithography,  section  3,  page  1334. 

In  Kuehn's  mode  of  making  pictures  by  transfer, 
the  different  colors  requisite  for  a  picture  are  printed 
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TRANSFER-PRESS. 


on  sized  \y.\\Kr  and  successively  transfeiTud  to  a  jii- 
pannt'tl  platu. 
To  obtain  a  transfer  larger  or  smaller  than  the  original,^  an 
upon  india-rubber,  b  ""  '        '"'' 

To  elFect  it  on  an  eularj^ed   scale,  the 

Tuk-aiiiBa  iiulia-rubber,  eciual  in  size  to  the  subject,  is  coated 
with  a  thin  tilni  of  an  elastic  composition,  and  on  it  is  taken  au 


The  die  is  placed  ou  the  a<ljustable  bedplate  of  tins  iiia- 
chine,  and  a  softened  steel  roller  is  placed  in  the  oscillating 
head  above.  Arrangements  are  made  for  bringing  the  parts  m 
perfect  apposition,  so  that  the  roller  may  come  lu  contact  with 
the  die  in  the  required  place.     The  die  and  roller  being  then 


impression  is  taken  upon  india-rubber,  by  one  of  several  m^ode^^      L^ou^Mit  VorliWyTogUrher^ThcroSeT  is  made  to  revolve  oyer  the 

die,  and  the  metal  of  the  former  is  pressed  into  all  the  lines  of 


Trans/er-Latke. 

impression  of  the  print,  block,  or  plate.  By  means  of  a  pecul- 
iar expanding  frame,  the  sheet  of  india-rubber  is  now  stretched 
on  all  sides  simultaneously  till  it  attains  the  size  required. 
While  retained  in  this  form,  it  is  laid  down  on  a  lithographic 
stone,  or  zinc  plate,  properly  prepared,  which  is  then  in  a  con- 
dition to  furnish  imju-essions  by  the  ordinary  method 

The  reduction  of  the  object  is  obtained  by  stretching  a  com- 
paratively small  piece  of  india-rubber  till  it  can  cover  the  sub- 
ject ;  the  impression  being  then  taken,  it  is  released  from  the 
strain  and  returns  to  the  original  size,  and  the  process  is 
finished  by  transferring  it  to  a  stoue  or  plate 

For  surface-printing  it  is  transferred  to  a  plate,  which  is  then 
bit  away  m  the  parts  not  covei-ed  by  the  ink,  leaving  the  im- 
pression salient.  From  this  a  matrix  is  taken  by  the  electro- 
type process,  and  this,  by  a  repetition  of  the  process,  furnishes 
a  block  from  which  impressions  may  be  had  by  tlie  usual  sur- 
face-printing process.  The  use  of  the  camera  is  now  general 
and  preferable. 

Trans-fer'ring-ma-cliine'.  (Engrnrinrf.)  This 
machine  is  used  by  bank-note  eugfavers  to  obtain 
upon  rollers  cameo  copies  of  engraveil  dies,  and  to 
transfer  impressions  from  the  rollers  to  the  plates, 
from  which  notes,  etc.,  may  be  printed. 

In  bank-note  and  similar  engraving,  the  views,  portraits,  and 
ornaments  are  not  engl'aved  immediately  upon  the  plate  from 
which  impressions  are  printed,  but 
each  design  and  ornament  is  en-  Fig.  6(105. 

graved  on  a  separate  piece  of  soft- 
ened steel,  which  forms  a  die.  The 
dies  are  placed  in  a  closed  crucible, 
with  animal  charcoal,  brought  to  a 
red  heat  in  a  furnace,  and,  after 
cooling,  are  ready  for  the  transfer- 
ring-machine. 


the  die,  making  a  cameo  or  sahent  impression  of  the  engraving. 

The  roller  is  then  hardened,  and  is  ready  for  delivering  an 
impression  to  a  bank-note  plate.  The  pressure  of  the  roller 
upon  thel)late  in  the  transferring-machinc  is  given  bya  syftem 
of  compound  levers,  and  is  regulated  by  the  pressure  upon  a 
treadle  of  the  foot  of  the  operator,  or  by  a  hand-lever.  The 
rolling  is  repeated  again  and  again  by  rocking  it  back  and  forth 
until  the  steel  of  the  roller  has  insinuated  itself  fully  into 
every  line  of  the  die,  whether  heavy  or  light,  and  the  larger 
machines  can  give  a  pressure  of  35  tons. 

When  a  bank-note  is  ordered,  the  directors  make  choice  of 
the  designs  they  require,  each  being  on  a  separate  piece  of 
paper,  as  printed  from  the  die.  The  choice  being  made,  the 
arrangement  is  to  be  determined,  and  the  rollers  are  then 
brought  forward  to  deliver  their  impressions  separately  upon 
the  face  of  the  plate,  which  is  attached  to  the  bed-plate  ot  the 
trausfcrriuguiachine.  Thus  each  view,  ornamental  letter, 
portrait,  lathcwork,  rosette,  or  star  is  transferred  lo  the  plate. 
The  latning  is  then  engraved  upon  it  with  the  graver,  or  by 
die  By  lettering  is  meant  the  name  of  the  hank  and  such 
matters.  The.sc  completed,  it  is  ready  for  the  printing-press. 
See  also  Tr,vxsfer-press  ;  Bakk-note  Esgratlng. 

Trans'fer-lathe.  {Goinincj.)  For  the  purpose 
of  reduciiig  large  designs  in  relief,  to  proporliuiis 
suitable  for  coin,  a  machine  has  been  invented  iu 
France  and  iniijurted  into  the  United  .States  Jlint. 

If  the  design  has  been  made  iu  wax  or  other  soft 
material,  a  cast  in  metal  is  taken  of  it,  ami  from  this 
copy,  properly  lixed  in  the  transferring-machinc,  the 
ent'i-aviug  is  made  ou  the  end  of  the  hub  from  which 
dkx  are  to  be  sunk. 

The  brass  cast  is  fastened  to  the  larger  wheel  of  the  machine, 
and  the  softened  steel  plug  to  the  small  wheel  on  an  arbor 
parallel  to  the  former  These  wheels  revolve  at  an  equal  rate. 
Across  the  front  of  the  machine,  opposite  the  faces  of  the  cast 
and  the  steel  block,  is  a  horizontal  bar,  pivoted  at  one  end  to  a 
standard  on  the  bed-piece,  and  drawn  toward  the  faces  of  the 
cast  and  block  by  a  spring. 

On  this  lever  are  two  important  parts  of  the  machine.  A  steel 
stub  projects  against  the  face  of  the  copy  and  a  graver  against 
the  face  of  the  steel  block.  Now,  as  the  two  wheels  revolve, 
the  cameo  or  salient  design  on  the  copy  thrusts  out  the  stub, 
and  the  graver  is  withdrawn  iu  the  equivalent  ratio  from  the 
steel.  When  the  steel  stub  ti;ivcrses  the  flat  face  of  the  copy, 
the  graver  does  the  same  on  the  steel. 

The  relative  distance  of  the  stub  and  the  graver  from  the 
pivotal  point  of  the  lever-bar,  to  which  they  are  both  attached, 
determines  the  proportion  which  the  engraving  shall  bear  to 
the  cast.     The  wheels  having  made  a  revolution,  and  a  circular 
chip  having  been  taken  from  the  steel,  the  outer  end  of  the  lever 
is  dropped  a  little,  so  as  to  bring  the  stub  and  graver  to  other 
places,  where  the  operation  is  repeated,  another  chip  being 
taken.'    The  operation  thus  proceeds  till  the  whole  face  of  the 
casting  and  steel  have  been  trav- 
ersed,  the   latter  being  a  "ropy 
in  little "    of   the  former.     The 
roughnesses  and  graver-marks  are 
dressed  off  by  the  tools  of  the  die- 
sinker. 

Trans'fer-pa'per.  Pre- 
pared paper  used  by  lithog- 
raphers, or  for  copying  in  a 
press.     See  page  3  330. 

Trans'fer- press.  Fig. 
6C05  is  a  bench  transfer- 
press,  invented  by  George 
W.  C'asilear  and  George  W. 
Tichenor  of  the  United  States 
Treasury. 

The  following  statement  of  parts 
will  sufliciently  describe  it,  in  con- 
nection with  the  previous  descrip- 
tion and  the  other  articles,— 
B.iNK-xOTE    Enoe.\vino  ;      Steel- 

PL.\TE  ESGR.WINO  ;   CtC. 
a,  bed. 
6,  carriage. 

c,  carriage-lever,  which  gives  the 
^"T_--.----  -_  _  motion. 

:iil^^^="  ~  d,  connecting-rod. 

€,  aojustable  slide. 
Bene).  Tratu/cr- Press.  /.wedge. 
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§■,  screw. 

h,  wedge-post. 

I,  division. 

j,  dog  and  spring. 

hy  slide  and  table. 

i,  railway. 

r,  roU. 

);i,  rocker  for  kveling  the 
roll. 

71,  screws  for  moving  the 
rocker. 

Trans'fer-prinfing. 


0,  beam, 
p.  beam-box    in  which    the 

beam  s«ings. 
9,  uprights. 

r,  screw  for  raising  beam. 
(,  fulcrum. 

u,  adjustable  fulcrum-rod. 
r,  check-nut. 
tr.  shaft 

1,  lever  of    fulcrum  which 
gives  the  pressure  to  the  beam. 

A  name  applied  to  the 
jn-ocesses  of  an4xstatic  prbttiiig,  chcmUype,  and  paiiei' 
conoyraphij. 

In  the  first  a  printed  sheet  is  moistened  with  dilute  acid  and 
pressed  upon  a  zinc  \t\ate,  which  becomes  etched  in  those  parts 
which  have  not  been  touched  by  the  ink :  a  mixlun*  of  gum  and 
water  being  applied  adheres  to  the  etched  portion?,  leaving  the 
inked  parts  intact.  On  passing  an  inked  roller  over  its  surface 
the  ink  adheres  to  the  printing,  but  is  repelled  by  the  rest  of 
the  plate,  so  that  impressions  may  be  taken  £rom  it  in  a  copper- 
plate-press. 

In  ehemitype  a  rinc  plate  is  varnL=hed,  etched,  and  the  etch- 
ing bitten  in  with  acid  :  the  etched  lines  are  then  filled  up  with 
molten  fusible  metal,  which  is  afterward  scraj«ed  down  to  a 
smooth  level ;  strong  acid  is  then  applied,  which  eats  away  the 
zinc,  leaving  the  fusible  metal  in  relief  to  print  from. 

In  pa  It  f  iconography  the  design  is  tniu.-ferred  from  a  print  or 
lithograph,  or  else  drawn  by  Imnd,  with  lithographic  ink,  on  a 
line  plate.  An  inked  roller  being  drawn  over  the  plate,  the 
new  iok  adheres  to  the  old,  and  is  strengthened  by  being 
sprinkled  with  powdered  rosin.  Acid  is  applied,  which  eats 
away  the  xinc  lK?tween  the  printed  tines,  leaving  the  latter  in 
relief  to  print  from. 

Traus-fer'rer.  A  base-plate  for  an  air-pump  re- 
ceiver, which  enables  the  exhausted  receiver  to  be 
i-emoved  from  the  air-pump. 

Trans-fu'sion-ap'pa-ra'tus.  Apparatus  for 
transfusing  blood  from  one  living  animal  into  the 
veins  of  another.  The  iilea  of  renewing  vital  power 
by  the  transfusion  of  the  blood  seems  to  have  been 
familiar  to  the  ancients,  and  is  found  in  the  works 
of  the  alchemists  of  the  Middle  Age^;,  who  imagined 
that  it  might  be  the  means  of  jierpetuating  youth. 

Various  successful  experiments  were  tried  upon  the  lower 
animals,  but  the  first  recorded  ojvenition  of  the  kind  on  a 
human  subject  was  by  Dr.  Denis  of  Paris,  who,  in  June.  1G67, 
injected  eight  ounces  of  arterial  blood  from  a  lamb  into  the 
veins  of  a  child- 

Subsequently  calf's  blood  was  infused  into  the  veins  of  a 
maniac,  who,  shortly  after,  regained  his  reason. 

These  successes  led  to  numerous  other  attempts  of  the  kind, 
but  the  general  results  %vere  such  that  the  practice  was  for- 
bidden by  the  Parliament  of  Paris  in  It>^JS 

The  injections  were,  in  these  cases,  performed  bj'  means  of  a 
common  syringe. 

The  operation  was  performed  in  England  at  the  same  period, 
and  was  practiced  by  Lower,  1691. 

"A  man  that  the  college  [Gresham]  have  hired  for  2C»5  to 
have  some  of  the  blood  of  a  sheep  let  into  his  body,  and  it  is  to 
be  done  on  Saturday  next  They  purpose  to  let  in  about  12 
ounces,  which  they  compute  will  be  let  in  in  a  minute's  time 
by  a  watch."'  —  Pepts's  Diary,2\  Xov.,  Itj67. 

The  experiment  was  performed  at  Arundel  House  two  days 
afterward,  upon  the  person  of  Arthur  Coga.  {"  Phil.  Trans.,"' 
Ko.  30,  page  557.) 

Pepys  states  that,  on  the  14th  November,  1606,  the  blood 
of  one  dog  was  passed  into  the  side  of  another,  the  latter 
losiug  its  own  blood  by  the  opposite  side.  The  first  dog  bled 
to  death  ;  the  latter,  whose  blood  had  been  substantially  with- 
drawn and  substituted,  recovered.  He  suggest*  letting  the 
blood  of  a  Quaker  into  an  archbishop  to  amend  the  life  of  the 
latter. 

After  the  lapse  of  a  century  the  subject  was  taken  up  by 
Harwood,  whose  researches  proved  that  blood  could  not  be 
trausfuscd  from  one  animal  to  another  belonging  to  a  different 
natural  family  without  fatal  results  to  the  latter.  More  modem 
experiments,  particularly  those  of  Prevost  and  Dumas,  show 
that  the  blood  of  calves  or  sheep  injected  into  the  veins  of  a 
cat  or  rabbit  is  ^tal,  and  mammals,  into  whose  veius  the  blood 
of  birds  is  transfused,  die.  The  experiments  of  Milne-Ed- 
wards and  Lafond  indicate  that  this  result  does  not  take  place 
when  the  animals  belong  to  nearly  allied  species  ;  thus  an  ass, 
whoso  blood  was  nearly  exhausted,  was  reanimated  perfectly  by 
the  blood  of  a  horse 

The  ditference  of  results  in  these  cases  appears  to  be  at- 
tributable to  the  different  sizes  and  shapes  of  the  blood  globules 
in  animals  ;  these  vary  much  in  different  species,  and  later  in- 
veBtigations  show  that  the  blood  of  those  species  whose  globules 
do  not  differ  greatly  in  form  and  dimensions  from  those  of  man 
may  be  iigected  without  iigurions  results. 


Prevost  and  Dumas  have  shown  that  serum  —  that  is,  blood 
deprived  of  its  fibrin  and  globules  —  is  of  no  effect ;  while,  on 
the  other  hand,  when  the  fibrin  has  been  destroyed  by  agitation, 
leaving  the  globules  intact,  strong  revivifying  effects  are  pro- 
duced. 

Fig.  6606  represents  the  process  as  practiced  in  Paris.  The 
bared  arm  to  the  left  is  that  of  the  blood-dooor ;  the  other 
that  of  the  person  into  whose  veins  the  blood  is  injected.  The 
blood  flows  from  the  arm  of  the  former  into  a  cup,  is  pumped 
from  the  lower  part  of  the  cup,  and  forced  through  a  canula 

Fig.  6606. 


TransJvsion-ApjnOTedus, 

into  the  veins  of  the  patient. 

In  order  to  prevent  coagulation  of  the  blood,  the  instrument 
is  immersed  in  tepid  «^ter :  the  tubes  used  are  of  gold. 

The  aspirator  is  so  arranged  that  no  air  can  possibly  enter 
with  the  blood. 

Fig.  6607. 


AvtUfxg's  Transfusion- Apparatus. 

Aveling's  apparatus  is  shown  in  Fig.  6607.  The  following 
directions  are  given  for  using  it:  — 

The  appamtus  is  immersed  in  a  basin  of  tepid  water,  and  the 
air  expelled  by  compressing  the  bulb. 

The  arm  of  the  patient  having  been  bound,  a  fold  of  skin 
over  a  vein  at  the  bend  of  the  arm  is  raised,  transfixed,  and 
divided. 

The  vein  is  now  seized  with  a  pair  of  fine  forceps,  raised,  an 
incision  made  into  it,  and  a  bevel-pointed  silver  tube  a  inserted. 
When  this  tube  is  t.iken  out  of  the  water  it  is  kept  full  by 
placing  the  thumb  over  its  orifice.  The  arm  of  the  biood- 
donor  being  brought  into  close  proximity  to  that  of  the  re- 
ciunbent  patient,  an  incision,  as  in  ordinary  blood-letting,  is 
made  into  his  arm,  and  the  round-pointed  tube  b  inserted 
therein,  by  an  assistant.  The  india-rubber  part  of  the  appji^ 
ratus,  filled  ^^iih  water,  and  kept  so  by  turning  the  cocks  at 
each  end,  is  now  fitted  into  the  two  tubes,  the  cocks  are 
opened,  and  the  operation  commenced  by  compressing  the 
india-rubber  tube  on  the  efferent  side  rf,  and  squeezing  the 
bulb  c  \  this  forces  two  drachms  of  water  into  the  afferent  vein. 
Next  shift  the  hand  from  d  to  rf',and  compiess  the  tube  on  the 
afferent  side,  allowing  the  bulb  to  expand  slowly,  when  blood 
will  be  drawn  into  it  from  the  efferent  vein.  By  repeating  this 
process,  any  quantity  of  blood  can,  at  a  desired  rate,  be  trans- 
mitted, the  amount  being  measured  by  counting  the  number 
of  times  the  buib  is  emptied. 

Trau'sit.  1.  {Astronomical.)  The  transit-in- 
.strument  is  the  most  important  of  what  may  be 
called  the  technical  astronomical  instruments.  The 
smaller  and  portable  kinds  are  used  to  ascertain  the 
local  time  by  the  passage  of  the  sun  or  other  object 
over  the  meridian,  while  the  larger  and  more  perfect 
kinds,  in  first-class  obser\'atories,  are  used  for  meas- 
uring the  positions  of  stare,  for  forming  catalogues  ; 
its  special  duty  being  to  detennine  with  the  ^eatest 
accuracy  the  right  ascension  of  heavenly  bodies. 

In  the  latter  case  it  consists  of  a  telescope  a  supported  on  a 
horizontal  axis  6  6,  whose  extremities  terminate  in  cylindrical 
pivots  resting  in  metallic  support*!  c  c,  shaped  like  the  upper 
part  of  the  letter  Y,and  hence  termed  the  "Y's,'"  and  imbedded 
in  two  stone  pillars.  In  order  to  relieve  the  pivots  from  fric- 
tion and  facilitate  the  turning  of  the  telescope,  counterpoises 
d  d  are  provided  operatiog  through  levers  e  e,  carrying  friction- 
rollers  upon  which  the  axis  turns.  When  the  instrument  is  in 
proper  adjustment,  the  telescope  should  continue  in  the  plane 
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of  the  metiiliaQ  when  revolved  entirely  round  upon  its  axis, 
and  for  this  purpose  the 
Fig.  6608.  axis   must    lie  in    a  truly 

east  and  west  line.  To 
effect  this  adjustment  its 
ends  are  provided  with 
screws  by  which  amotion, 
both  in  azimuth  and  alti- 
tude, may  be  imparted. 

Fig.  6609  shows  the  tran- 
sit of  the  UcUfield  Observ- 
ator/,  England.  The 
frame  supporting  the  axis 
is  of  nu-tal,  and  rests  on 
the  top  of  a  pillar  of  ma- 
soury . 

All  instruments  of  this 
kind  have  a  diaphragm, 
consisting  of  a  single  hori- 
zontal wire  and  a  number 
of  vertical  wires,  pluced  in 
the  center  of  the  field  of 
view,  and  illuminated  at 
night  by  a  lamp  throwing 
its  light  through  one  of 
the  trunnions,  which  is 
made  hollow  for  the  pur- 
pose, upon  a  mirror  set 
at  an  augle  of  45'^  to  the 
axis  of  the  tube,  which 
reflects  it  on  to  the  wires. 
At  the  extremity  of  the 
other  axis  is  a  vertical 
circle,  provided  with  a 
vernier,  for  measuring  declinations.  Levels  are  also  attached 
to  adjust  the  instrument  to  perfect  horizoutjility,  bv  to  indicate 
the  correction  to  be  applied  to  the  observation  if  this  adjust- 
ment be  imperfect. 

The  portable  transit  merely  differs  from   the  foregoing  in 
being  mounted  upon  a  metallic  stand,  capable  of  being  trans- 
Fig.  6609. 
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VLkfield  Transit 

ported  from  place  to  place,  and  being  readily  set  np  at  the 
point  of  observation.  The  base  of  the  stand  rests  upon  three 
foot-screws,  by  which,  in  connection  with  the  levels,  the  hori- 
zontal adjustment  is  made. 

The  transit  instrument  in  the  National  Observatory,  Wash- 
ington, has  an  object-glass  with  a  clear  aperture  of  5.^  inches, 
and  a  focal  length  of  h8  inches.  Tt  is  mounted  upon  piers  of 
granite,  which  rest  on  a  foundation  of  stone,  extending  10 
feet  below  the  surface  of  the  ground.  The  cost  of  this  instru- 
ment was  .IP  l,4S0      The  object-gliiss  was  valued  at  S  320. 

The  transit  in   the  prime  vertical  was  made  by  Pistor  and 
Martins  of  Berlin.      The  object-glass  of  the   telescope   has  a 
clear  aperture  of  5  inches,  with  a  focal   length  of  7S  inches 
The  eye-tube  carries  a  system  of  2  horizontal  mid  15  vertical  j 
stationary   wires,  with  one   niov;ible  vertiral   wire.      This  in-  [ 
strument  is  mounted  at  one  end  of  its  axis,  and  outside  of  its 


Engineers'*  and  Snrveijon,^  Portable  Transit. 

supports.  It  is  reversed  from  one  side  to  the  other  twice 
during  every  observation  ;  and  though  it  weighs  upward  of 
1,000  pounds,  so  perfect  is  the  system  of  counterpoises,  and 
the  reversing  apparatus,  that  it  can  be  manipulated  by  a  child. 
The  cost  of  this  instrument  was  $  1.750. 

A  transit-instrument  by  Bauer  of  St.  Petersburg  has  the 
eye-piece  situated  in  the  axis  on  which  the  telescope  rotates. 
A  retlecting  prism  in  the  middle  of  this  axis  receives  the  light 
from  the  objective  and  deflects  it  at  right  angles  to  its  original 

Fig.  6611. 


TVoUgktOn^S   Tr,in  < 

position.     The  observer  is  thus  cnjibled   to  maintain  an  un- 
changed position,  always  looking  in  a  horizontal  direction. 

2.   (EiifiinfrriiKf.)    The  survoyov's  tninsit  is  a  port- 
ablf  instrument  of  the  theodolite  kind,  designed  for 
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measuring  both  horizoutal  and  vertical  angles.  It  is 
provided  with  horizontal  and  vertical  graduated  cir- 
cles, one  or  two  levels,  and  a  compass,  and  is  mount- 
ed upon  a  tripod-stand.     See  Theodolite. 

Tran'sit-cir'cle.  Troughton's  transit- circle  (Fig. 
C611)  unites  the  lunctions  of  the  mural  circle  and 
the  transit-instrument. 

The  telescope  is  fixed  between  two  parallel,  flat  mebiUic  circles, 
or  ring:s,  the  exterior  faces  of  which  are  graduated  to  5'.  These 
rin^  are  connected  with  the  horizoutal  axis  by  two  sets  of  hol- 
low, radial  arms,  so  as  to  form  two  wheels  4  feet  iu  diaineter, 
and  are  connected  with  each  other  by  a  system  of  transverse 
and  diagonal  rods.  The  axis,  3  feet  in  length,  consists  of  a  cen- 
tral cylindrical  portion  into  which  the  spokes  are  inserted,  and 
two  projecting  cones  resting  on  Y's  in  two  stone  piers.  The 
fiices  of  these  piers  coincide  with  the  plane  of  the  meridian. 
The  Y's  are  provided  with  vertical  and  horizontal  adjustments 
for  placing  the  line  of  coUimation  of  the  telescope  exactly  in 
the  plane  of  the  meridian. 

Tran'sit-in'stru-ment.     See  Transit. 

Trans-la'tor.  {2\k<jraphif.)  An  instrument, 
such  as  a  relay,  for  repeating  a  message  upon  a  sec- 
ond circuit  when  the  line-current  of  the  former  cir- 
cuit is  too  feeble  to  carry  the  signal  to  the  ultimate 
station.     A  repeater. 

Trans -mit'ter.  {Telegraphy,)  The  sending  or 
dispatching  instrument,  especially  that  under  the 
automatic  system,  iu  which  a  paper  strip  with  per- 
forations representing  the  Morse  or  similar  alphabet 
is  passed  rapidly  tlirough  an  instrument  called  an 
automatic  transmitter,  iu  which  the  contacts  are 
made  by  metallic  points  wherever  a  perfomtion  oc- 
curs, and  are  prevented  where  the  pajier  is  unpierced. 

The  transmitters  of  v&Tious  electricians  agree  in  the  respect 
noted,  but  vary  iu  details.    That  shown  is  the  Wheatstone,  in 


Fig.  6612. 


Tran'som.  1.  {Building.)  A  horizontal  piece 
framed  across  a  doorway  or  a  double-light  window. 

2.  (Shipbuilding.)  A  beam  bolted  across  the  steru- 
post,  supporting  the  after  end  of  a  deck  and  giving 
shape  to  the  stern.  The  third,  second,  audjirst  tran- 
soms are,  referring  to  them  in  the  rising  order,  below 
the  deck  transom.  The  wing  transom  is  the  sill  of 
the  gun-room  ports  ;  the  /icioi  transom  is  at  the  liead 
of  the  stern-post  and  forms  the  head  of  the  ports. 

3.  (Ordnance.)  A  horizontal  piece  connecting  the 
cheeks  of  a  gun-carriage. 

4.  (Siirirtjing.)    The  vane  of  a  cross-staff. 
Tran'som-knee.   (Shipbuilding.)  A  kuec  bolted 

to  a  transom  and  after-timl>er. 

Tran'som-'wiJi'dow.  {Building.)  a.  A  win- 
dow divided  liy  a  transom. 

b.  A  window  ovt*r  the  transom  of  a  door. 

Trans-plant 'er.  (Agricultural.)  An  implement 
for  remoWng  and  transplanting  dowers,  bulbs,  etc. 

In  a,  the  blades  may  be  used  separately  for  digging  or  stirring 
the  earth,  or  pivoted  together,  to  grasp  the  roots  and  lift 
them  with  a  certain  quantity  of  earth  attached,  without  drop- 
ping the  latter. 

Fig.  6613. 


The  Wheatstone  Transmitter. 

which  the  perforated  ribbon-paper  strip  is  caused  to  advance 
step  bv  step  through  the  machine  by  the  successive 
grips  of  an  oscillating  cradle,  regulated  to  advance 
the  paper  a  distance  exactly  corresponding  to  the 
previous  spacing  of  the  holes  by  the  perforator^  so 
that  by  the  action  of  a  rising  pin.  elevated  and  de- 
pressed alternately  at  each  to-and-fro  motion  of  the 
rocking-frame,  the  message-ribbon  is  automatically 
and  mechanically  impelled  forward.  Two  other 
springfonfacf-pinsareactuated  by  the  same  mechani- 
cal movement,  by  means  of  eccentric  cam  arrange- 
ment". Thus,  when  the  perforated  paper  ribbon  is 
carried  automaticaliy  forward  step  by  step,  in  rapid 
succession,  by  the  action  of  the  central  pin,  if  a  cur- 
rent-passing  perforation  is  in  position  at  the  moment 
of  passing  the  paper  ribbon  with  either  pin,  the  re- 
spective pin  will  rise  through  the  hole  and  make  a 
metallic  contact  with  the  battery  through  the  instru- 
ment, sending  a  current  into  the  line.  If  no  per- 
foration in  the  paper  ribbon  is  in  position  at  the 
time  of  the  automatic  elevation  of  the  respective 
pins,  they  fall  back  by  the  compensating  influence  of 
adjusting  springs,  and  a  mute  movement  is  made, 
forming  an  interval  in  the  alphabetical  system. 

Trans-mit'ting  Mo'tion.  Items  of  in- 
formation  on  this  subject  will  be  found  un- 
der the  appropriate  headings,  embracing 
details,  such  as  shafting^  clutch^  pullet/, 
hand,  wheel,  gearing,  vire-rope,  air  as  a 
meaTis  of  transmitting  viotiony  etc. 


Transplanting'Tools, 


6  is  a  slight  modification  of  the  above ;  the  handles  are  held 
together  by  the  grasp  of  the  hand  or  by  a  ring  slipped  over 
them,     c  is  a  root-puller. 

Trans-plant ^ing-ap'pa-ra'tus.  A  machine  or 
truck  for  removing  tiees  loi'  Tejilanting. 

In  Fig.  6614,  .^  is  an  end  and  B  a  side  elevation  of  a  machine 
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for  transplanting  small  trees,  and  drawn  by  a  single  horse.  A 
trench  is  dug  arouml  the  roots  of  the  tree,  and  the  earth  left 
around  them  is  surrounded  by  branehes  of  trees  or  staves  which 
are  secured  by  hoops  or  other  suitable  means.  When  a  sufti- 
cient  depth  is  "attained  the  earth  beneath  is  cut  away  and  planks 

shoved  under,    Tim- 
Fig.  6615.  hers  serving  for  ways 
_^  are    laid    over    the 
-  -  1  -^^^         opening.      The  rear 
'^^-^"V^^^         transom  of  the  ve- 
4^^^  hielc  is  removed,  and 
^^^^     it  is  run  in  upon  the 
ways.     Chains  from 
windlasses    at   each 
end  of  the  carriage 
are   passed  beneath 
the    boards     under 
the   roots,  and    the 
tree  is  raised,  being 


parts  of  the  material  in  contact  with  the  cutters. 
See  Fig.  3796,  page  1728. 

2.  (Metal.)  A  shaper  or  planer  with  its  cut 
transverse  of  the  table.  See  next  article ;  also  fig. 
6150,  page  2477. 

Trans-verse'  Shap'ing-ma-chine'.  Fig.  6616 
is  a  sluipiug-iiiarhine  with  a  huri/oiitally  reciprocat- 
ing cLitter-huad  on  a  pillar. 

The  cutting-bar  has  any  stroke  up  to  8  inches,  and  quick  re- 
turn-motion. The  table  is  moved  up  and  down  by  a  screw, 
and  is  provided  with  chuck,  center,  and  vise.  Apparatus  for 
planing  circular  or  any  other  form  or  shape  is  attached.  The 
feed  is  self-operating  or  by  hand.    See  also  Fig.  0150,  page  2477. 

Trap.  1.  A  snare  for  animals.  See  also  Ani- 
mal-ti;ap. 

Fig.  6617  illustrates  traps  in  use  among  the  ancient  Egyptians 
for  catching  birds.  They  were  generally  made  of  network 
strained  over  a  frame,  and  consisted  of  two  semicircular  sides 
or  flaps  of  equal  size,  one  or  both  moving  on  the  common  bar 
or  axis  on  which  they  rested.  When  set  the  flaps  were  kept 
apart  by  means  of  strings  which  slipped  aside  when  the  bait 
placed  near  the  center  of  the  bar  was  touched,  allowing  the  flaps 
to  collapse  and  secure  the  bird.  Another  kind  was  square, 
h.aving  a  framework  running  across  the  center  and  not  around 
the  edges  of  the  trap  like  the  first. 

Fig.  6617. 


steadied  by  guys  if  necessary  ;  when  raised  clear  of  the  ground 
it  is  conveyed  to  the  spot  where  it  is  to  be  replanted. 

Fig.  0615  is  an  apparatus  of  the  same  kind  for  removing  larger 
trees,  and  requiring  several  horses. 

These  have  been  used  in  replanting  the  Bois  de  Boulogne, 
near  Paris,  which  was  nearly  destroyed  during  the  Franco- 
Prussian  war  of  1871. 

Fig.  6616. 
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Shaping- Machine  [New  York  Steam-Engine  Company). 

Trans'port.  (Xinifical.)  A  ship  employed  in 
the  Poiivt*y;ini'i'  of  troops  or  stoiTs. 

Trans-verse'  Plan'er.  1.  {IVood-vmrkivrj.)  A 
plaiiing-machine  in  whii'h  tlie  cutters  are  caused  to 
move  acro.ss  or  at  right  anfjles  to  the  material  hi'ing 
planed.  The  usual  practice  is  to  adjust  a  rotating 
head  or  arms  horizontally  and  parallel  with  tlu*  ])lane 
of  the  .surface  to  he  operated  on,  the  table  trav(ding 
in  either  direction  under  the  head,  thus  bringing  all 


Egyptian  Trap-Nets  {Bent  Hassan). 

Trapping  for  birds  and  vermin  was  corn- 
men  of  old,  the  falling  shutter  and  trip- 
piiisx-pi-fp  being  the  most  usual  kiud. 

The  rabbits  (teberifies)  of  Spain  were  a  great  nuisance  in  the 
time  of  Strabo,  destroying  both  seeds  and  trees  by  gnawing 
the  roots.  Tliey  infested  Iberia,  from  ('alpe  to  Marseilles,  also 
the  G.vmnesian  islands  {Majorca  and  Minorca).  The  inhab- 
itants of  these  islands  petitioned  the  Romans  for  another 
land.  They  were  eventually  subdued  by  ferrets  from  Africa. 
(Strabo,  Book  111} 

Phny  refers  to  similar  instances  of  overrunning  by  animals, 
in  Lib.  VIII.  chapter  29.  The  inbabi(ant8  of  Abdera,  in 
Thrace,  were  driven  out  of  their  town  by  rats  and  frogs,  and 
settled  on  the  frontiers  of  Macedonia.  (Justin,  Lib.  XV. 
chapter  2.) 

Frogs  annoyed  the  Egyptians  once  upon  a  time. 

"  At  Casilinum  (Nova  Capua},  500  men  of  Prteneste  sustained 
against  Hannibal,  in  the  hight  of  liis  power,  so  desperate  a 
siege,  that,  by  reason  of  the  famine,  a  rat  was  sold  for  200 
drachmec.  the  seller  dying  of  hunger  and  the  buyer  suiTiving.'* 
—  Strabo,  Book  V.  chapter  4. 

Cats  are  not  mentioned  in  the  canonical  Bible,  but  were 
common  in  Egypt ;  they  accompanied  fowlers  on  their  excur- 
sions, and  were  much  revered.  It  was  a  capital  crime  to  kill 
one.  WTien  they  died  they  were  embalmed,  and  buried  at 
Bubastis.  A  cat  is  mentioned  in  the  Apocrypha,  and  the 
animal  is  referred  to  by  Herodotus. 

Fig.  6618. 


Stench-  Traps 


2.   A  sink  or  depression  in  a  sewer-pipe  to  prevent 
passage  of  air. 
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Fig.  6619. 


Trajp-Net. 


Fig.  6618  illustrate?  various  fonns  of  stench-traps  for  closet- 
panft. 

A  fish-trap  and  strainer  consists  of  a  detachable  chamber, 
prorideU  with  a  strainer,  and  isolated  from  the  main,  when  re- 
quired, by  means  of  a  stop-Talve  at  each  end.  By  this  means 
eels,  fish,  and  other  matters  which  would  choke  the  smaller 
service-pipes  of  a  building  are  arrested,  and  when  their  presence 
is  discovered  may  be  removed  by  detaching  the  section  and 
emptjing  it.  It  is  useful  in  mains  supplied  from  rivers  and 
deficient  in  filtering  anangemeots. 


See  under  the  following  :  — 


Animal-trap.  Moth-trap. 

Bell-trap.  Mouse-trap. 

Bird-trap.  Rat-trap. 

Cruive.  Sand-trap 

Curculio-trap.  Shingle-trap. 

Fish-trap.  Sink-trap. 

Fly-trap.  Spring-trap. 

Insect-trap.  Steam-trap. 

Man-trap.  Stench-trap. 
Mole-trap. 

3.   X  kind  of  movable  step-ladder. 

Trap-cut  A  mode  of  cutting  gems  in  which 
the  facets  consist  of  parallel  planes,  nearly  rectangu- 
lar, arranged  round  the  center  of  the  stone.  See 
Gem. 

Trap-door.  A  lifting  or  sliding  door  in  a  floor, 
roof,  ceiliug,  or  stage. 

Tra-peze'.  A  swinging  frame  used  by  gymnasts 
in  flying  leaps  and  performing  evolutions  from  a  sus- 
pended pole. 

Trap'e-zoid'al  WalL  A  retaining  wall,  verti- 
cal against  the  bank,  and  with  a  sloping  face. 

Trap-net.  A  fishing-net  in  which  a  funnel- 
shaped  piece  leads  the  fish  into  a  pound  from  which 
extrication  is  not  easy.  The  illustration  .shows  an 
elevation  and  plan.  

Trap-stairs.    A  stairs  with  traji-door  at  top.  '"'^ 

Tr^p-valve.  A  valve  hinged  on  one  side  of  its 
seat,  .md  oi»ening  and  clo.sing  like  a  shutter  or  trap- 
door.    .\  clack-ralre. 

Trash.  (Manege.)  A  collar  or  leash  to  restrain 
a  dog  in  coursing. 

Trass.  Tarrass.  A  volcanin  earth,  or  calcare- 
ous tufa,  resembling  pozzuolana,  and  found  in  sev- 
eral districts  of  France  and  Germany,  the  theaters 
of  extinct  volcanic  action  ;  the  Vivarais,  in  the  cen- 
ter of  France;  at  Brohl,  near  Andemach,  on  the 
Rhine..  Like  the  hydraulic  cement  of  BaiiB,  it  con- 
sists of  ingredients  which  enable  it  to  harden  under 
water. 


Beithier's  analysis  is  as  follows :  — 

Trass.  Pozzuolana. 

SiUca 0.570  0.«5 

Alumina 0.120  0.150 

lime 0.026  0.088 

Magnesia 0.010  0.047 

Oxide  of  iron 0  050  0  120 

I  Potash 0.070  0.014 

Soda 0.010  O.OIO 

Water 0.096  0.092 

0.952  0.996 

Trave.   {ilarugc.)  A  wooden  frame 
or  stocks  to  confine  a  horse  or  ox 
while  shoeing. 
Trav'el.      1.    {Steam.)     The  dis- 
tance which  the  slide-valve  travels  in  one  direction 
for  each  stroke  of  the  piston. 

2.  The  length  of  stroke  of  any  object ;  also  known 
as  the  excuTsicm. 

Trav'el-er.  1.  (Nautical.)  An  iron  thimble, 
ring,  or  grommet  adapted  to  slide  on  a  bar,  spar,  or 
rope.  A  large  ring  of  this  kind  is  fitted  on  the  bow- 
sprit of  a  cutter,  the  jib  tack  is  hooked  to  it,  and  it 
is  hauled  in  or  out  to  suit  jibs  of  various  sizes. 

2.  (Machinery. )  A  crab  traversing  on  an  elevated 
movable  beam,  supported  on  framework  ;  it  is  in- 
tendeil  for  raising  heavy  loads  and  moving  them  from 
place  to  place  in  a  workshop.     Fig.  6620. 

3.  (Spinning.)  A  small  open  ring  or  metallic  loop 
placed  about  the  race  of  a  ling,  used  in  ring  spin- 
ning-frames. 

The  yam  passes  from  the  delivering  rollers  to  and  through 
the  traveler  and  then  to  the  bobbin. 

The  cut  shows  a  ring  and  traveler  applied  to  a  Sawyer 
spindle,  — an  American  invention,  now  being  largely  introduced ; 

lig.  6620. 


Traiikr.  with  DijT'irenlial  PuUey. 

6.50.000  of  them  in  the  last  two  or  three  years.  It  is  run  at  a 
higher  rate  of  speed,  doing  more  and  better  work,  with  le.=s 
power,  than  the  ordinary  spindle  used  in  ring  frames.  The 
spindle  is  supported  only  at  the  bottom  and  at  a  point  much 
nearer  the  top  of  the  Iwbhin  than  usual.  The  spindle  is 
steadied  nearer  its  upper  end.  and  prevented  firom  vibrating, 
permitting  the  spindle  to  be  made  much  lighter  and  shorter 
than  usual 

The  spindle  a  is  sustained  within  the  bobbin  6,  by  the  upper 
end  of  the  elongate<l  bushing  c,  supported,  as  usual,  in  the 
bushing  rail  of  the  frame. 

The  yarn  is  represented  at  rf.  the  traveler  at  f ,  the  ring  at  f^ 
the  holder  at  g,  and  the  movable  ring-rnil  at  h. 

The  spindle  and  the  bobbin,  held  to  it  by  friction,  rotate 
and  twist  the  thread  extending  from  the  bobbin  through  th« 
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Fig.  6621.  traveler,  and    the    latter,    held  back 

owiug  to  its  friction  on  tlie  race  of  the 
ring,  detains  tlie  yarn  and  enableis  the 
spindle  to  revolve  on  its  axis  oftener 
than  the  traveler  revolves  on  the  race 
about  the  spindle ;  and  this  excess  of 
motion  on  the  part  of  the  spindle  en- 
ables the  spun  yarn  to  be  wound  on 
the  spinille-bobbin. 

The  ring  has  a  double  race,  so  that 
it  may  be  reversed  when  worn,  and  it  is 
confined  to  the  ring-rail  by  an  adjust- 
able holder  that  permits  this  ring  to 
bo  set  exactly  concentric  with  the 
spindle. 

Trav'el-iiig-bag. 

satclu'l  nr  cjirpi't-liaL;. 
Trav'el-ing-belt  Pro- 
pel'ler.  {Mi<rin-e.)  Alorin 
of  piopclUn'  in  which  a 
belt  traverses  over  twin- 
wheels. 

Trav'el-ing-crane. 
A  crab  for  lifting 
weights,  fixed  on  a 
truck  which  moves 
oil  rails, oil  tupofa 
frame  or  building. 

Among  the  earliest  examples  of  this 
kind  are  those  dej^igued  by  Uunnie  for 
the  mahogany  sheds  at  the  West  India 
Dock,  London.     The.'fe  move  in  one  di- 
rection only,  and  are  used  for  piling 
away  the  lo.ijs  of  timber. 
A   sub,«e'|uent  iniprovi'ment  was  to 
I  support  tlie  frame  on  which  the  crab  or 
.•arriage  travels,  upon  rollers,  so 
that  it  has  a  movement  at  right      Fig.  6623. 
angles  to  that  of  the  crab. 
Sawyer'*s  Spitidle^  with        Fig.  6023  represents  an  over- 
Ring  and  Traveler.       head  steam-crane.   The  engine, 
instead  of  being  stationary   at 
one  end  of  the  gantry,  is  mounted  on  the  carriage  and 
travels  with  it. 


The  engine  is  fitted  with  single  and  double  purchase-blocks, 
link  motion  for  reversing,  strap-brake,  with  foot-lever  and  pawl 
to  hold  the  load  suspended  when  required  ;  tlui  longitudinal 
and  transverse  traveling  inotiou.s  are  driven  by  sets  of  friction- 
clutches,  so  tliat  without  stopping  or  reversing  the  engine  the 
load  may  be  lifted  and  traversed  longitudinally  and  transversely 

Fig.  6622. 


Marine  Car. 


at  the  same  time.    The  levers  are  all  controlled  by  a  single 
operator. 

Fig.  0624  illustrates  an  arrangement  of  this  kind.     Two  tri- 
angular frames  are  mounted  on  wheels  which  run  upon  rails 
and  support  two  parallel  beams;  on  these  is  laid  a  railway, 
upon  which  the  carriage  containing  the  pulleys  for  the  chain 
traverses  ;    the  end.-^  of  the  chain   pass  along  and  above  the 
beams  to  fixed  pulleys  at  each  end,  and  thence  down  to  the 
winches  at  the  bases  of  the  frames.     By  winding  upon 
one  of  these  winches,  and  unwinding  from  the  other, 
the  earriagp  is  traversed  from  side  to  side ;  by  winding 
or  unwinding  upon  one  only,  the  weight  is  raised  or 
lowered. 

The  wheels  of  the  frame  are  revolved  by  winches  and 
pinions  which  engage  toothed  wheels. 


Overhead  Steam  Traveling -Crane. 


Trav'el-ing-der'rick.  One  mounted  on  a  car- 
riage. (Sec  Tkavelixg-crane.)  The  crane  diHers 
from  the  derrick  in  the  construction  of  the  frame. 
See  CuANE  ;  Derrick. 

Trav'el-ing-forge.  The  wagon,  with  its  tools 
and  stores,  which  accompanies  a  battery  of  field- 
artillery  for  the  purpose  of  repairs.  See  Battery- 
Four.E. 

Trav'ers.  A  skeleton-frame  which  holds  the 
bobbins  of  yarn,  which  are  wound  therefrom  on  to 
the  waip-frame.      See  Warping-MILL. 

Trav'erse.  1.  {Fortification.)  A  short  embank- 
ment of  earth  thrown  np  to  intercept  an  enfilading 
fire.  They  are  ]daced  on  the  terreplein,  between  the 
guns  on  tile  banquette,  in  the  covered  way,  before 
the  door  of  a  magazine,  or  wlierever  there  is  room 
and  their  protection  is  necessary.     See  Bastion. 

2.  {Ordnance.)  The  horizontal  sweep  of  a  gun  to 
command  difierent  points. 


3.  A  barrier  or  sliding-screen. 

4.  {Architect lire.)  An  elevated  gallery  or  com- 
municating loft  in  a  building. 

5.  {Nautical.)    a.  The  zigzag  course  of  a  ship. 
h.  To  brace  a  yard  aft. 

6.  {CcCrpcntry.)  To  plane  acro.ss  the  grain  of  a 
board.  ' 

Trav'erse-board.  {Nautical.)  A  circular  board 
marked  with  the  cninjia.ss-points,  and  having  holes 
and  jieg.s  to  imlicate  the  course  by  which  the  ship 
has  been  sailing. 

It  is  used  for  recording  the  courses  run  during  a 

W:itch. 

Trav'erse-cir'cle.  1  (Fortification.)  A  circu- 
lar track  on  which  the  chassis  traverse-wlieels  of  a 
barb'tte  carriajjc,  mounted  with  a  center  or  rear  pin- 
tle, run  while  the  gun  is  bi'ing  pointed  ;  the  arrange- 
ment enaliling  it  to  be  directed  to  any  point  of  the 
liurizon..    In  permanent  fortifications  it  is  of  iron. 


TRAVERSE-DRILL. 
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TRAVERSING-PLATFORSI. 


and  is  let  into  the  stone-work  ;  in  field-woiks  it  is 
frequentl}-  made  up  of  pieces  of  timtier  mi- 
tered  together  and  imbedded  in  the  earth. 


2.  {Raihcay.)  A  platform  on  which  cars  are 
shunted  from  one  track  to  another  in  a  station,  being 
carried  across  instead  of  run  out  and  switched.  See 
Traverser. 

Trav'erse-warp  Ma-chine'.  A  form  of  bobbin- 
net  machine,  so  culled  Irum  the  warp  traversing  in- 
stead of  the  carriages.  Principally  used  for  spotted 
lace,  blond  edging,  and  imitation  thread  laces.  See 
BoBBi.VET  ;  Lace. 

Trav'ers-ing-bed  Plan'er.  (Wood-u-orl-ing.) 
A  plauer  in  which  the  lud  carrying  the  work  is 
caused  to  traverse  beneath  the  revolving  cutters,  in- 
stead, as  is  usually  the  case,  of  the  work  being  ad- 
vanced over  the  stationary  table  (Fig.  6627).  See 
alsoPLAXiNG-MACHiN-E,  Fig.  3796,  page  1728. 

Trav'ers-ing-el'e-va'tor.  See  TR.iVELER,  Fig. 
6620  ;  and  Hay-elevatoe,  Fig.  2449. 

Trav'ers-ing-jack.     a.  A  jack  used  for  en- 
gines or  carriages  upon  the  rails. 
'-^=^       It  is  adajited   for  raising  and  then  drawing 

(Fig.  6628). 


Fig.  6626 


Ordnance-  Crane, 

2.  {Nautical.)    A  metallic  circle  let  into  the  upper 
deck  of  a  war-vessel  for  the  wheels  of  a  pivot-gun 
cariiage  to  traverse  on. 

Trav'erse-drill.  1.  A  drill  for  boring  slots. 
It  or  the  work  lias  a  lateral  motion  after  the  depth 
is  attained. 

2.  One  in  which  the  drill-stock  has  a  traverse- 
motion  for  adjustment,  as  in  the  figure  following. 

The  machine  (Fi».  6625)  is  specially  adapted  for 
drilling  the  pia-boles  at  both  ends  of  link.«  for  sus- 
pension-bridges at  the  same  time,  so  as  to  secure 
perfect  uniformity  in  the  distance  between  them 
The  standards  a  a  which  support  the  boring-apparatus  slide 
in  the  bed  b.  enabling  them  to  be  adjusted  to  the  required 
length.     The  links  are  put  in  place  on  one  side  of  the  ma- 
chine, and  when  done  removed  at  the  other.    The  driving  is 
effected  by  horizontal  belts  passing  over  guide- 
puUeys  and  around  a  drum  on  the  spindles. 

Trav'ers-er.  (R  iiliv%yEiujiiiceriiig.) 
A  devii-e  to  shift  a  railway  car  or  loco- 
motive from  one  line  of  rails  to  another 
line  parallel  thereto.  It  is  a  platform 
supporting  a  section  of  the  line  of  rails, 
and  supported  on  wheels,  which  traverse  on  a  trans- 
verse liue  of  rails  at  a  lower  level. 

Trav'erse-sa'w.  A  cross-cutting  saw  which 
moves  on  wavs  across  the  piece  (Fig.  6626). 

Trav'erse-ta'ble.  1.  (NauticaL)  A  table  by 
means  of  which  the  difference  of  latitude  and  de- 
parture corresponding  to  any  given  course  and  dis- 
tance may  be  found  bj-  inspection. 

It  contains  the  lengths  of  the  two  sides  of  a  right-angled  tri- 
angle, usually  for  every  quarter  of  a  degree  of  angle,  and  for  all 
lengths  of  the  hypotenuse  from  1  to  100. 


The  screw-jack  a  is 
bolted  to  the  plank 
c,  at  the  other  end  of 
which  is  fixed  the 
rack  g-,  in  which  the 
toe  of  the  strut/ad- 
vances  as  the  screw 
is  elevated.  The  strut 
works  in  a  joint  in 
the  follower  k,  and 
it.s  object  is  to  relieve 
the     screw     of    the 


Double  Traverse-Drill. 


IVavtrse-Saw. 

violent  cross  strain  when  the  load  is  drawn  forward  on  the  sill- 
piece  d  by  the  vibration  of  the  lever,  which  has  its  fulcrum  in 
the  rack  A,  and  engages  by  its  horn  with  the  link  i  on  the 
plank  c. 

b.  A  lifting-apparatus,  the  standard  of  which  has 
a  movement  on  its  bed,  enabling  it  to  be  applied  to 
different  parts  of  an  object  or  used  for  .shifting  ob- 
jects horizontally  without  moving  the  bed. 

In  that  illustrated  (Fig.  6629),  the  lifting  movement  is  eflFected 
by  hydraulic  power,  and  the  traverse  is  imparted  by  means 
of  a  scr«w  passing  through  a  nut  in  the  foot  of  the  standard, 
and  turned  by  a  lever  provided  with  a 
pawl,  which  turns  a  ratchet  on  the  end  of 
the  screw-shaft. 

Trav'ers-ing-plate.  (Ord- 
na>icc.)  A  plate  at  the  hinder  part 
of  a  gun-carriage  where  the  hand- 
spike is  applied  to  traversing  the 
piece. 

Trav'ers-ing-plat'form.  (For- 

tijication.)     A  platform    piovided 

for  guns  which  are  pi\'oted  so 

as  to  sweep  the  horizon,  or  a 

part  of  it. 

The  chassis  has  a  pintle 
in  front,  and  the  rear  por- 
tion has  wheels,  which  trav. 
erse  a  curved  track  as  the 
gnnand its  cha.ssis  are  moved 
around  by  handspikes. 


TRAVERSING-PULLEY. 
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TRAWL. 


Fig.  6627. 


Traversing- Bed  Planer. 

Trav'ers-ing-pul'Iey.     A  pulley  so  arranged  as 
to  travorse  upon  a  lupe  or  rod. 

It  is  used  in  communicating 
Fig.  6628.  by  a  rope  between  a  stranded 

sldp  and  the  shore. 

In  conveying  bricks  or  build- 
ing-materials on  to  a  scaliold 
or  buiUliu!,'. 

In   conveying  freight   upon 
a   track  wire 


Traversing-Jack. 


AD),  — a 
mode  wliich 
has  lately 
comeintouse. 
In  oonvey- 


ing  to  a  part  of  the  barn  or  mow  a  load  of  hay  lifted 
by  a  horse  hay-fork.     See  Hoisting-machine. 
In   supporting  barn 


and  warehouse  doors, 
■which  slide  open  in- 
stead of  oscillating  on 
hinges. 

The  pulley  is  .  ar- 
ranged to  run  njion  a 
rope,  rod,  or  wire,  the 
object  to  be  conveyed 
being  suspended  there- 
from. 

In  the  illustration,  Cap- 
tain Manby's  pulley  is 
shown.  It  is  capable  of 
being  opened,  so  as  to  be 
placed  over  the  rope  in- 
stead of  reeving  the  rope 
through  it.  It  was  designed 


Fig.  6629. 


Traversiu^'Jnrk. 


for  the  Captain's  life-saving  apparatus,  in  which  a  cradle  is 
made  to  traverse  on  a  i-ope  stretched  between  a  stranded  ship 
and  the  shore. 

In  cases  where  the  pulley  is  not  liable  to  be  unshipped, 
the  pulley-blnck  may  have  one  cheek  cut  away  Hki-  a  snatch- 
block,  to  allow  it  to  be  placed  hi  running  order  upon  the 
rope. 

Trav'ers-ing  Scre*w-jack.    See  Traveusixg- 

JAfK. 

Trav'er-tine.  A  calcareous  tufa,  used  for  build- 
ing ;  also  ground  to  form  a  hydraulic  cement. 


Trav'is.     A  confining  frame  for  un- 
ruly horses  while  shoeing. 

Trawl.     A    net    dragg^-d    Fig.  6G30. 
along     the     sea-bottum      t'j 
gather  forms  of  marine  lile. 
It  is  a  dredge,  and  is  made  of 

0  heavy  and  coarse 
materials   for 
oystermen,   and 
Lirious  kinds  and  sizes  for  natu- 
ralists in   search   of  the   more   re- 
mute  varieties  of  *'all  that  passeth 
through  the  paths  of  the  sea." 

a  is  a  trawl  with  a  beam  ten  or  twelve 
feet  long,  to  the  ends  of  which  are  affixed 
curved  iron  shoes  or  ruunei-s.     Frum  it  de- 
pends a  funnel-shaped  net  of  Travtrsni^- 
perhaps  thirty  feet  in  depth,       Pullty. 
weighted  by  a  striug  of  leads 
on  the  forward  lower  edge      These  weights 
and  that  of  the  ruuuei-s  are  sufficient  to 
sink  the  trawl,  and  it  does  not  usually  need 
an  extni  weight  in  front,  on  the  drag-rope, 
as  does  the  dredge.     Projections  or  webs 
proceeding  from  the  inside  of  the  net ,  called 
pockets,  serve  to  prevent  fishes  captured  in  the  net  from  getting 
out  by  the  route  that  thi-y  go  in. 

6  is  a  ha^-net  with  distending  hoop,  used  for  catching  floating 
creatures. 

c  is  a  dredge,  the  front  of  which  is  a  rectangular  frame  of 
iron,  about  two  feet  by  eight  inches,  the  long  sides  esteudiug 
forward  as  scrapers,  the  short  sides  furnishing  points  of  attach- 
ment for  handles.  This  frame  forms  the  mouth  of  a  fine 
meshed  net  about  four  feet  long.  Over  the  net  a  canvas  bag, 
open  at  the  bottom,  is  extended,  which  serves  to  protect  the 

Fig.  6C31. 


Dredi^es,  Trawl,  and  Tangles. 


TRAWI^BOAT. 
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TREAD-WHEEL. 


{XauticaL)     One  usetl  in  fisliing 


Tra*wl-net. 


Fig.  6632. 


net  from  injury  while  it  is  dragged  over  the  rocks.  To  bring 
the  scrapers  down  to  tht^ir  work,  a  weight  of  about  20  pounds  is 
^tened  on  the  drag-rope  about  one  or  two  yards  in  advance  of 
the  drudge.  The  drag-rope  is  tied  directly  to  one  of  the  handles, 
but  is  attached  to  the  other  only  by  a  light  line 

The  open  iron  frame  acts  as  a  scraper,  and  lifts  from  their 
bed  all  the  strange  forms  of  life  that  adhere  to  the  bottom  ; 
they  are  simply  scraped  up  by  this  contrivance,  and,  with  a 
great  quantity  of  muJ,  are  caught  in  the  net  behind  the  frame. 

d  is  the  rake-drt'Ige,  whose  mouth  is  preceded  by  an  iron  bar 
parallel  with  it,  and  bearing  a  set  of  sharp-pointed  teeth  ca- 
pable of  tearing  up  Neptune's  stubbornest  glebe.  The  "  rake  '' 
is  essentially  a  harrow  .  its  especial  use  is  in  the  case  of  bottoms 
of  very  tough  mud  or  clay,  where  it  is  desirable  to  unearth  the 
animals  which  are  partly  imbedded.  Such  bottoms  are  ab^o 
frequently  so  serrated  with  the  tough  tubes  of  marine  worms  as 
to  make  the  work  of  the  ordiuary  dredge  unsatisfactory  ;  the 
rake-dredge  readily  tears  through  these  tubes. 

e  are  tangles  or  mops  of  hemp  attached  by  chains  to  a  bar 
which  has  runners  and  a  towing  cord.  The  tan^lfS  are  used  to 
catch  small,  delicate,  or  spinaceous  forms  of  marine  life.  See 
Tangles. 

Trawl-boat, 

with  trawl-nets. 

See  Tra-wl. 

Traw^l-roll'er.  A  roller 
having  a  uuniber  of  grooves 
cut  iu  its  periphery,  and 
attaelied  to  tlie  side  of  the 
wlierry  or  dory,  and  over 
Jf  which  the  trawls  ai'e  drawn 
into  the  boat. 

Tra^rl-warp.  A  rojie 
passing  through  a  block 
and  used  in  dragging  a 
trawl-net. 

Tray.  A  fiat  receptacle 
for  handing  glas.ses,  dishes, 
and  what  not.  Known  liy 
names  indicating  material 
or  piirposCy  as 
Papier-mach^.  Tea. 

Tin.  •  Bread. 

Silver. 
Also  known  as  a  traiterj  or  salccr. 
The  Kiarrj  detwvocpopo^  was  the  Greek  dinner-tray. 
Fig.  6633  is  a  machine  for  making  oval  trays  or  bowls  of  wood. 
The  block  to  be  cut  into  traj'S  being  secured  to  the  carriage 
when  in  a  horizontal  position,  the  lever  is  placed  against  the 
wheel  So  that  one  of  the  pins  thereon  will  catch  it  as  the  wheel 
revolves.     As  the  pin  strikes  the  lever,  the  carriage  is  started, 
and  guided  by  the  ends  of  the  guide-pin  in  guide-way  grooves. 
The  block  is   turned   through  an   arc   against  the 
saws,  after  passing  which  the  carriage  is  disconnected 
by  the  lever  and  let-off. 

Fig.  66a3. 


Trawl- Roller. 


Machine  for  MaX-ijtg  Wooden  TVays. 


Tread.     1.   (Crrpaitrif.)     The  flat  part  of  a  step. 
The  vertical  part  is  the  riser. 

2.  {Shipicrighlhifj.)     The  length  of  a  ship's  keel. 

3.  (I'chic/c.)     a.  The  bearing  surface  of  the  run- 
ners of  a  sled. 

b.  The  bearing  surface  of  a  wheel. 

4.  {Lftikr.)    The  iipper  surface  of  the  bed  between 
the  headstock  and  the  back  center. 


5.  That  part  of  the  sole  of  a  boot  or  shoe  which 
touches  the  ground  in  walking. 

6.  {FortijiaUioa.)  The  top  of  the  banquette,  on 
which  the  soldiers  stand  to  tire. 

7.  {RitihrcDj.)  a.  The  part  of  a  car-wheel  which 
bears  upon  the  rail. 

b.  The  part  of  a  rail  upon  which  the  wheels  l)ear. 

Tread'le.  {Madiiucnj.)  A  foot-h^ver  connected 
by  a  rod  to  a  crank  to  give  motion  to  a  lathe,  sew- 
ing-machine, circular  saw,  or  other  small  mechanism. 

In  Stewart's  adjustable  tre:nlle  for  sewing-ma- 
chines, the  center  of  niutioii  of  the  foot  and  the  axis 
of  the  tieadle  coincide.  There  is  scarcely  any  mo- 
tion of  the  knee. 

A  treadh  is  distinct  from  a  pedaf,  whose  use  is  in 
musical  instruments  to  raise  a  damper,  open  a  valve, 
work  a  bellows,  or  wliat  not,  and  is  not  designed  to 
produce  a  rotiiry  moti()U. 

Tread-mill.'  A  wheel  dilven  by  the  weight  of 
persons  tivading  ui«jn  the  steps  of  the  ]ierii»heiy.  It 
is  usually  employed  in  prisons,  where  it  forms*  the 
'*  hard  labor ''  of  ])ersons  convicted  of  crime. 

The  usual  form  is  a  wheel  16  feet  long  and  5  in  diameter, 
several  such  wheels  being  coupled  together  when  necessary  for 
the  accomjnodatioii  of  the  prisoners.  The  circumference  of 
each  has  24  equidistant  steps.  Each  prisoner  works  iu  a  sepa- 
rate compartment,  and  has  the  benefit  of  a  hand-rail. 

The  wheel  makes  two  revolutions  pi-r  minute,  which  is  equiva- 
lent to  a  verticil  ascent  of  32  feet.  The  power  may  be  utilized 
in  grinding  giain  or  turning  machinery 

The  tread-mill  is  a  feature  of  Enghsh  prison  discipline,  and 
sometimes  is  not  revolved  to  any  useful  effect,  a  brake  being 
simply  attached  to  the  axle,  formitjg  a  seat  for  the  overseer,  who 
graduates  the  work  or  speed  by  moving  toward  or  from  the 
outer  end  of  the  lever. 

Our  transatlantic  cousins  have  an  idea,  their  surplus  of  labor 
being  so  great,  that  it  is  poor  economy  to  make  prisoners  work 
to  any  useful  end,  as  it  takes  employment  from  the  hands  of 
workmen  outside,  and  sets  them  to  stealing,  or  sends  them  to 
the  poor-house.  The  same  idea  is  becoming  current  here. 
"  There  is  something  rotten  in  the  state  of  (Denmark  ? )  '- 

It  need  hardly  be  said  that  the  tabor  conies  rather  unevenly 
upon  the  sick  and  the  well,  the  weaver  and  the  plowman,  the 
fat  and  the  lean,  he  that  is  "as  subject  to  heat  as  butter,  a  man 
of  continual  dissolution  and  thaw,''  and  he  that  "  has  a  lean 
and  hungry  look.''     See  Trkad-wheel- 

The  tread-miil  was  a  Roman  institution,  and  was  used  for 
raising  water  by  the  work  of  condemned  criminals. 

The  Chinese  also  use  it  to  irrigate  lands.  It  was  introduced 
into  England  as  a  means  of  prison  discipHne  by  Cubitt,  1817- 

Tread-'wheel.     A  wheel  turned  by  nu^n  or  ani- 
mals, either  by  climbing  or  pushing  with  the  feet. 
The   tread-mill,  formei-ly 


Fig.  6634. 


used  as  a  means  of  pun- 
ishment. 

In  Fig.  (jG34,  it  is  shown  em- 
ployed for  raising  water.  The 
rope  is  wound  directly  around 
the  asle,  and  has  a  bucket  at 
each    end ;    these    are    alter- 


Treoji-fVheeL 

nately  raised  and  lowered  by  reversing  the  movement  of  the 
wheel. 

In  Fig.  6635,  from  Agricola,  also  a  water-raising  device,  the 
wheel  if*  horizontal,  and  turned  by  pushing.  A  crown-wheel 
and  rundle  are  interposed  to  rotate  the  axle  carrying  the  bucket- 
rope.     Agricola  (Ger.  Baurr,  peasant)  died  at  Chemnitz,  1555. 

A  form  of  tread-wheel  in  which  animals  walk  inside  of  a 
large  wheel  is  used  in  pumping  from  the  deep  well  of  Caris- 
brook  Castle,  England:  tum-spit  dogs  were  formerly  used  in 
turning  the  spit  upon  which  meat  is  roa-^ting;  and  dogs  are 
employed  in  some  dairies  to  turn  the  barrel-churns  or  agitate 
the  verdcal  dashers  of  pluDger-choms. 


TREBLE-BARREL  PUMP. 
Fig.  6635. 
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Tread-Wheel  {from  Agricola) 


Treb'le-bar'rel  Pump.  A  pump  haviiii;  three 
barrels  eoiiiiecteil  with  a  common  suelioii-pipe.  The 
pistons  are  operated  by  a  three-throw  crank,  the 
cranks  being  set  at  angh'S  of  120°,  .so  that  each  piston 
is  always  at  a  ilirtereut  part  of  the  stroke  from  eitlier 
of  the  others,  and  a  continuous  How  produced. 

Treb'le- block. 


Fig.  6636. 


tig.  6638. 


(Nautical.)  A  block 
■with  three  slieaves  ; 
ordinarily  used  as  a 
purchase-block. 

Treb'le-cyrin- 
der  Steam- eu'- 
gine.  (Steam.)  An 
engine  liaving  a  pair 
of  large  cylinders  for 
the  continuation  of 
the  expansion,  one 
at  each  side  of  the 
small  cylinder. 

In  the  usual  arrange- 
ment, the  piston  of  tlie 
central  small  cylinder 
drives  one  crank,  and 
tliose  of  the  two  lateral 
larfje  cylinders  drive  a 
pair  of  cranks  pointing 
the  opposite  way  to  the 
middle  crauk.  Half  the 
work  bein^  pertormed 
by  the  middle  cylinder, 
and  the  other  half  being 
Treble-Band  Pump.  equally  divided  between 

the     lateral     cylinders, 
bringa  a  balance  of  pressures  upon  the  shaft.    See  Three-cyl- 
I^DER  Steam-englne. 

Treb'le-shov'el  Plow.   One 

having  three  shares.     A  form  of 
cultivator. 


Tliree-Horst  Equalizer. 

In  Fig  6638,  the  third  whifBctrec  is  attached  to  a  cord  which 
runs  around  pulleys  on  the  splinter-bar  and  tongue,  and  con- 
nects to  the  long  eud  of  the  splinter-bar,  to  equalize  the 
draft  on  its  two  ends 

Tre'buck-et.  1.  A  warlike  engine  formerly  used 
for  hurling  stones.  A  heavy  weight  on  the  short 
end  of  a  lever  was  suddenly  released,  raising  tjie  light 
end  of  the  longer  arm  containing  the  missile,  and 
discharging  it  with  great  rapidity. 

2.    A  kind  of  lialanre  u.scd  in  weighing. 

Tre-chom'e-ter.     An  odometer  for  vehicles. 

Tree.  A  generic  name  for  many  wooden  pieces  in 
machines  or  structures. 

1.  {Vehicle.)  a.  The  bar  on  which  the  hor.se  or 
horses  pnll,  as  single,  double,  treble,  ichiffic,  swinrjle 
trees. 

*.   The  axle  ;  also  known  as  an  axlelree. 

2.  (Harness.)  The  frame  for  a  saddle ;  a  saddle- 
tree,  Aantcss-tree,  gig-ivee. 

3.  (Shipbuilding.)  A  bar  or  beam  in  a  ship,  as 
c/ifs«-tree,  c/-ass-tree,  rough-ixee,  trestle-tree,  icaste- 
tree  (which  see). 

4.  (Milling. )  The  bar  supporting  a  raUl-spindle. 
See  /,  Plate  XXII.  G. 

b.  A  frame  on  which  a  boot-leg  is  distended  ;  a 
ioo^tree. 

Tree-coup'llng.  A  piece  uniting  a  single  to  a 
double  tree. 


In  Fig  6639,  a  ball  is  in- 
troduced through  an  open- 
ing in  the  thimble  which 
clasps  the  mid-length  of 
the  single-tree  and  then 
takes  its  seat  in  the  frus- 
tum of  a  sphere  which 
forms  the  other  portion  of 
the  universal  joint.  The 
neck  is  attached  to  the 
double-tree. 


Fig.  6639. 


Trce-CoiipUng. 


Treb'le-tree.  (Vehicle.)  A 
whitHctrce  for  three  horses.  An 
equalizer. 

In  Fig  6637,  the  draft  may  be  equally 
apporti(>ned  among  the  three  horses  if  they  are  of  equal  euergy 
and  strength,  but  cither  of  the  outside  horses  may  be  favored 
by  shifting  the  pivot-bolt  of  its  double-tree. 


Tree-dig'ger.  . 

(Agricultural.)  A  kin<l  of  double  plow  employed  m 
nurseries  for  cutting  off  the  roots  of  trees  which 
have  been  planted  in  rows.  It 
divides  the  earth  at  a  certain 
depth  below  the  surface,  and 
at  a  determinate  distance  on 


Tree-Digger. 

each  side  of  the  rows,  to  permit  the  tree  to  be  readily 
removed  from  the  soil. 

Tree-ir'ons.    (Vehicle.)     The  irons  connecting 
siii'de  to  double  trees,  or  the  latter  to  the  tongue  of 


TREEXAIL. 
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the  vehicle.  Also  the  hooks  or  clips  by  which  the 
traces  are  attached. 

Tree'naiL  {Shiphuilding.)  A  cylindrical  pin  of 
hard  wood  used  for  securing  planking  to  the  frames, 
or  parts  to  each  other.  Teak  {TcdOJia  grandis),  a 
tree  of  India  and  Burniah,  is  much  esteemed  for  this 
purpose,  as  it  slirinks  little  and  has  no  acrid  juices 
to  rust  bolts.     Oak  is  also  much  used. 

Treenails  are  from  1  to  1  j  inches  in  diameter. 

Compressed  treenails  are  made  by  driving  the  steamed  tree- 
nail through  a  tapering  steel  tube,  so  as  to  reduce  them  to  -  ^ 
of  their  original  diameter. 

The  original  words  mean  wooden  nail.  (Old  English,  treen, 
wooden.) 

Thev  are  tightened  by  wedges  driven  into  each  extremity. 

Tree-pro-tect'or.  A  device  put  around  a  tree 
to  deter  insects  which  crawl  up  the  tree  and  bark. 

Various  means  are  tried,  especially  to  stop  the 
curculio  {Conotradicliis  iicnxtpliar),  a  particularly  en- 
ergetic nuisance. 

Fig.  6>541  has  a  fluid-containing  trough,  sitaated  at  the  upper 
end  of  a  tubular  support  which  rests  upon  the  ground  at  its 


base. 


Fig.  6641. 


Fig.  6G12. 


Trf.e-ProtectoT. 


Tree-Protector. 


Fig.  6642  has  a  pair  of  semi-annular  troughs,  united  by  clamps 
po  as  to  embrace  the  tree,  to  which  it  is  slung  by  a  flexible 
band. 

Fig.  6643  has  a  suspended  trough,  also  full  of  water. 

Fig.  6644  has  a  pair  of  frustums  which  together  form  a  trap 
and  trough. 


Tree-re -mo  v'er.  A  tnack  used  for  transplant- 
ing Xwi'A  of  considerable  size.  It  is  so  constructed 
as  to  be  readily  taken  apart  and  put  together,  so 
that  it  may  be  brought  centrally  over  the  roots  of 
the  tree  with  its  frame  surrounding  the  trunk, 
and  is  provided  with  ten  sling-chains  for  raising  the 
temporary  platform  placed  beneath  the  roots,  by 
which  the  tree  is  liftt-d  out  of  the  ground. 

A  circular  trench  is  dug  sufficiently  wide  and  deep  to  include 
the  roots,  and  within  this  circle  the  earth  is  carefully  removed, 
leaving  a  quadrangular  mass,  as  shown  below,  somewhat  longer 
than  broad  Beneath  this  in  a  longitudinal  direction  a  trench 
is  dug  to  receive  two  stout  poles  a,  over  which  is  placed  a  stout 
plank  b.  A  strong  chain  i-^  then  passed  over  the  poles  at  each 
end,  and  by  means  of  the  screw-jack  at  the  front  of  the  carriage 
the  poles  and  board  are  lifted  so  that  the  latter  b»-arf  against 
the  bottom  of  the  clod  of  earth.  Two  channels  are  then  cut  at 
the  ends  to  rvceire  the  boards  c  c, 
and  two  others  at  the  sides  for  the 
boards  //  d.  Litter  is  then  stufTfd 
in  with  a  spade  between  the  planks 
and  the  soil,  so  that  it  may  have 
a  firm  bearing  on  the  platform  when 
raised.    Guy-ropes  are  attached  to  a 

Fig.6G44. 


Tref-ProtectOT. 


Tree- Protector. 


collar  as  high  upon  the  tree  as  practicable,  and  the  tre«  with 
the  mass  of  earth  attached  to  the  roots  is  lifted  clear  of  the 
ground  by  turning  the  jack-screw.  It  is  then  conveyed  to  the 
spot  where  a  pit  h:ts  been  prepared  to  receive  it,  is  lowered  into 
place,  and  the  carriage  taken  apart  and  removed.  The  pieces 
composihg  the  platform  are  then  withdrawn,  the  necessary  fill- 
ing in  with  earth  around  the  root,^  done,  and  guys  carried  out 
and  attached  to  pieces  of  wood  buried  in  the  earth,  or  in  other 
convenient  manner,  if  necessary  for  the  temporary  support  of 
'  the  tree.  A  smaller  machine  of  the  kind  has  but  one  front 
I  wheel,  and  is  operated  by  a  lever  and  ratchet  windlass.     See 

I  also  TEAXSPLAXTISG-APPAkArUS. 


Fig.  6645. 


Tree-scrap'er.  A  tool  hare,  usually  a  triangu- 
lar blade,  to  remove  old  bark  and  moss  from  trees. 
Also  used  in  gathering  turpentine. 

Trefle.  (Fortification.)  A  mine  with  three 
chamliers,  like  a  trefoil. 

Treil'lage.  {Hmbaiidry.)  A  light  frame  of  posts 
and  rails  to  support  espaliers.     A  trelh's. 

Treil'lis.     A  coarse  kind  of  quilted  linen. 

Trel'lis.  1.  A  gate  or  screen  of  open-work  ;  lat- 
tice-work either  of  metal  or  wood. 

2.  (Ilusbdndnj.)  A  support  for  vines,  creepers, 
or  espaliers.  Used  especially  for  grapes,  hops,  and 
ornamental  climbing-plants. 

Structurally,  they  may  be  posts  or  poles,  isolated,  grouped, 
or  connecte'i  by  wires  or  slats, —  poles  with  branches  or  with 
fan-shaped  or  pyramidal  tops ;  poits  with  wires  on  horizontki. 


lyu-RetnoveT. 


TRELOOBING. 
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slats,  and  resembling  fences  or  walls  ;  screens  or  walls  of  slats,  i 
or  wires  forming  panels  of  network   between   posts  ;  devices  ; 
consisting  of  arbors,  covered  paths,  or  extended  overhead  net-  I 
work,  forming  a  ceiling  of  vine-supporting    trellis;    arrange-  | 
ments  of  posts  and  slats  for  espalier  apple,  cherry,  pear,  quince,  i 
or  for  other  trees,  known  in  England  as  wall-fruit,  from  the 
fact  that  such  are  nailed  fan-wise  against  walls  to  conserve  the 
heat  and  enable  the  fruit  to  ripen  in  a  latitude  north  of  Quebec. 
Such  trees  are  the  apricot,  peach,  and  nectarine,  most  of  which, 
if  not  all,  came  from  Persia. 

Smaller  trellises,  for  garden  work,  are  network  frames,  for 
tomatoes,  peaa,  and  many  ornamental  climbers ;  cylindrical, 
pyramidal,  columnar,  or  fan-like  trellises  for  climbers.  , 

Special  devices  are  formed  for  permanent  ground-sockets  with  |  tr<.'I)llUie. 
shifting  poles.  For  upper  structures,  hinged  so  as  to  be  laid  j  ""- 
down  on  the  ground  to  be  covered  up  with  matting  or  straw  for 
winter  protection  of  tender  grapes,  or  covered  with  earth  as 
practiced  by  General  Worthington  of  Chillicothe,  Ohio,  with 
his  fig-trees.  Other  devices  are  for  anchoring  posts,  or  staying 
them  with  guys,  or  straining  the  wires  of  the  trellis  ;  guards  to 
keep  insects  from  climbing  posts ;  claw  bars  and  jacks  for  pull- 
ing posts  and  poles. 

The  devices  are  numerous  in  each  specific  line,  and  we  must 
be  content  with  this  mere  hint  of  the  direction  of  invention. 


followed  the  former  to  enlarge  the  hole,  which  was  then  tubed 
with  cast-iron  sections. 

Tre-pau'iiing.  (Bnish-7iuikm(j.)  The  tufts  or 
bristles  are  dniwn  into  the  holes  in  the  stock  by 
means  of  wire  inserted  tbrouf^h  holes  in  the  edge, 


whieli  are  then   plugged,   concealing  the  mode  of 
o[)eration. 

Tre-pan'ning-el'e-vat'or.  (Surgical.)  e,  Fig. 
6647.  Also  known  as  a  lenticular  knife.  A  lever 
for  raising   the  portion  of  bone   detached    by   the 


Tre-phine'.  {Surgical.)  An  instrument  for  tak- 
ing a  circular  piece  out  of  the  cranium.  It  is  a  cylin- 
drical saw,  with  a  cross-handle  like  a  gimlet  and  a 
center-pin  (called  the  j'i'r/orator),  around  which  it 
revolves  until  the  saw  has  cut  a  kerf  sufficient  to 
hold  it.     The  center-pin  may  then  be  retired. 

o  b.  Mott's  socket-handled  trephine  and  handle. 

c,  Gait's  conical  trephine. 

d,  antrum-drill. 

e,  trepanning-elevator. 


Fig.  6646. 


Fig.  6647. 


T^epang. 


Trephines. 


Tre'loob-ing.    {Mining.)    See  Tossing. 

Trem'o-Io.  {.Umic.)  A  pulsative  tone  in  a 
wind  instrument  jiroduced  by  a  variation  in  the 
Tohiine  of  air  admitted  fniin  the  bellows.  It  is  pro- 
duced by  a  llutteriug  valve  which  commands  the  air- 
duct. 

Tre'nail.  A  wooden  pin  employed  in  certain 
situations  in  preference  to  iron  or  coijper  bolts.     See 

TllKENAir,. 

Trench.  1.  {Fortification.)  An  excavation  to 
cover  the  advance  of  a  besieging  force.  It  generally 
proceeds  in  a  zigzag  form,  connecting  the  parallels 
and  advanced  batteries,  and  is  6  to  10  feet  wide,  3 
feet  deep,  the  earth  excavated  forming  a  parapet  on 
the  side  exposed  to  the  tire  of  the  fortress.  70  miles 
of  trenches  were  excavated  at  Sevastopol.  See  Ap- 
puo,\CH  ;  Zl0Z.\G. 

The  approach  to  fortified  places  by  trenches  or  paralifls  was 
used  by  Mahomet  II.  They  wore  "mentioned,  however,  by 
Cies.ar  in  the  siege  of  .Marseilles  ;  by  Diodorus  Sicnlus  in  that 
of  Jigina ;  by  Livy ;  and  are  represented  on  the  column  of 
Trajan  and  arch  of  Severus. 

2.   .\  diteh  for  drainage. 

Trench-cart.  {Fitrlificalion.)  A  cart  adapted 
to  traverse  the  trenches  with  ordnance,  stores,  and 
amnuiiiitii.ui. 

Trench-cav-a-lier'.  {Fortification.)  A  high 
parapet  made  by  the  besiegers  upon  the  glacis  to 
command  and  enfilade  the  covered  way  of  the  fort- 
ress. 

Trench'er.  A  wooden  platter.  The  quadra  of 
the  KoiiKuis.  Maile  of  sycamore  or  maple.  The 
cissoriiiiii  of  tile  iMiddle  Ages. 

Trench-plow.     A  ditching-plow. 

Trend.  1.  (Xaidical.)  a.  The  thickening  of  an 
anchor  shank  as  it  approaches  the  arms.  It  extends 
upward  from  the  throat  a  distance  equal  to  the 
length  of  the  arm. 

b.  The  angle  formed  by  the  line  of  a  ship's  keel 
and  the  direction  of  the  anchor-cable. 

2.  (Fortification.)  The  general  line  of  direction 
of  the  side  of  a  work  or  a  line  of  works. 

Tre-pan'.  1.  {Surgical.)  A  crown  saw  used 
principally  in  removing  portions  of  the  skull. 
The  tre]>hinc  is  an  improved  form.    See  Trf.phine. 

One  boring  instrument  of  the  Romans  was  the  trijpftnon, 
whence  our  name  Irrjian.  Whether  it  was  really  a  crown- 
saw  does  not  clearly  appear. 

2.  (French.)  A  workman's  name  for  the  steel i 
at  the  foot  of  a  boring  rod.      Trepang. 

A  trepan  in  the  Belgian  section  of  Machinery  Hall,  Centennial 
Exhibition,  Philadelphia,  1876,  was  10  feet  in  length  of  face, 
and  weighed  10  tons.  It  was  rotated  6  inches  after  each  stroke, 
and  dug  a  hole  10  feet  in  diameter.     Sand  buckets  and  claws  ,_       .  ^^  i       •  ^        ■ 

removed  the  mud  and  large  stones  from  time  to  time  ;  the  in-  kerfs  in  the  shape  of  a  square  :  the  eight  overlapping  extremi- 
strument  being  intended  to  work  in  water  and  dispense  with  a  ,  ties  of  these  kerfs  show  unmistakaWy  the  nature  of  the  opera- 
A  second  reamer,  15  feet  face  and  weighing  15  tons,  I  Uon  among  the  native  African  surgeons  ;  the  same  marks  are 


The  trephine  is  sometimes  worked  by  a  revolving  brace  like 
that  of  the  carpenter,  and  has  even  been  socketed  upon  a  stem 
with  three  legs,  and  turned  by  one  hand  while  the  socket  is 
held  by  the  other. 

The  trephine  for  the  antrum  (rl)  is  a  small  crown-saw  set  m 
the  end  of  a  handle.  It  is  used  for  entering  the  antrum  through 
a  tooth-socket. 

Trepanning  instruments  were  used  by  the  ancients  ;  Hippoc- 
rates (d.  357  B.  c.)  gives  directions  for  their  use,  and  refers  to 
the  operation  as  widely  known.  It  was  in  givat  repute  among 
the  Greeks  and  during  the  Middle  Ages.  Fabricius  ab  ai/uapen- 
dente  is  referred  to  as  an  improver  of  the  instrument. 

The  Kabyles  of  Africa  practice  the  operation  by  making  four 


Trestle  for  Scaffolding. 
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present  in  some   ancient   Peruvian  skulls   presented   by    Mr. 

Sfiuier  to  ttie  Autliropologicai  Society. 

Ttie  native  surgeons  of  the  South-Sea  Islanders  trepan  by  lay- 
ing baclc  a  flap  of  the  scalp  and  scraping  away  the  skull  until 
an  inch  in  diameter  of  the  dttra  tnaler  is  exposed.  This  is  sup- 
posed to  let  out  the  demon  of  vertigo  or  neuralgia.    Jupiter  wa3 

Fig.  664a 


Lyman  Viaduct,  Boston  and  New  York  Air  Lint  Railway. 


Tre-phine'-saw.  A  croit-H-saw.  A  cylindrical 
saw  witli  a  seiiati-d  end,  to  make  a  circular  kerf  by 
the  rotation  of  the  saw  on  its  longitudinal  axis.  See 
Trephixe. 

Tres'tle.  1.  A  beam  or  bar  supported  by  diver- 
gent legs.  It  is  com- 
monly used  by  car- 
penters to  support  i. 
board  while  being 
sawed,  or  work  while 
being  put  together, 
as  a  door.  A  linrse. 
The  relation  of  the 
horizontal  piece  and 
oblique  supports  has 
caused  various  kinds 
r  structures  to  be 
lamed  from  it. 

Trestle  -  Kork  of 
liridges  consists  of 
vertical  posts,  hori- 
ontal  stringers, 
"lilique  braces,  and 
'loss-beams. 

Trestle-trees  of  a 
ship's  mast  are  hori- 
zontal timbers  which 
sujiport  the  tops. 

In  the  trestle  and 
scaffold-supporter  (Fig. 
6648),  the  legs  BB.  con- 
necting-bars A  A'  D  jy, 
and  braces  E  iT,  are  each 
in  two  parts,  sliding  past 


each  other  in  collars,  and  fixed  in  any  position  by  set-screws, 
rendering  the  devices  .ndjustable  as  to  length  and  hight. 

2.  The  frame  of  a  table. 

3.  {Engiiieeriiuj.)     A  road-bed  or   stringer   sup- 


Fig.  6650. 


cured  of  a  headache  by  a  blow  of  Vulcan's  hammer,  ami  Minerva 
sprang  from  the  opening.  So  the  Feejee  and  the  jEgean  seas 
meet. 

The  most  wonderful  (?)  story  of  skill  in  surgery  connected  with  ! 
cranial  contusions  is  related  bv   Ellis,  the  traveler  in  Oceanica  '  ^    ,  .    "         ^      '      -ii  it-         ■        •      4.u„   ;.,*.„,. 

and  Poivuesia.    *'  It  is  related,  although  I  confrss  I  .rarceiy  |  ported  by  posts  or  pillars  and  trnmuig  111  the  mter- 
believe'ic,   that  on  some  occasiions  (in    the  Society  Islands),     vals.      See  TkI'ss  ;    LATTICE. 

when  the  brain   has  been  injured  as  well  as  the  bone,  they  .      pig.  6649  is  the  Lyman  Viaduct  on  the  Boston  and  New  York 
have   opened    the  Air  Line  RaUway. 

skull,    Uken    out  ^'^  *^^^  ^ 

the  injured  portion 
of  the  brain,  and, 
having  a  pig  ready, 
have  killed  it, 
taken  out  the  pig's 
brains,  put  them 
in  the  man's  head, 
and  covered  them 
up.'*  (Ellis,  VoL 
II.  page  343.)  Re- 
sult not  stated. 

The  art  icle 
•'Cranial  Amulets." 
by  Dr.  Uertillon, 
in  "  La  Nature," 
gives  some  curious 
particulars  in  re- 
gard to  the  prac- 
tice of  trepanning 
among  the  people 
of  the  .Stone  \'X*'  in 
Western  Europe. 
He  particularly  no- 
ticed some  skulls 
from  the  dolmens 
of  Lozere,  by  lir. 
Prunieres  of  Mu- 
Tejois.  Theorifici-.J 
were  frequently 
about  the  size  of  a 
silver  dollar,  and 
were  evidently 
made  during  life, 
as  the  edges  were 
cicatrized,  and  in 
Rome  cases  the  sub- 
stance was  entirely 
restored. 

Perforated  skulls 
have  also  been 
tiken  from  ancient 
Peruvian  graves 
and  from  the  Ca- 
nary Islaod-S. 
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TRIBBLE. 


Fig.  6650  shows  the  Comba  Scura  Bridge,  on  the  Mt.  Conis 
Railway,  spaiiiiiTif;  a  picturesque  ravine  m  u  spur  of  tiie  I'ied- 
moutese  Alps.  It  crosses  at  a  liight  of  3yo  feet  above  the  bot- 
tom of  the  valley,  and  has  a  span  between  the  abutments  of 
ISo  feet  2  inches. 

4.  (haUhrr.)  The  slo])iiig  plaiik  on  which  skins 
are  hiiil  while  being  cunied. 

5.  (Founding.)  In  making  loam  cores  on  per- 
forated barrels,  the  latter  are  made  to  revolve  slowly 
by  hand  in  V's  of  various  .sizes  cut  in  the  npper  edge 
of  a  pair  of  iron  trestles.  From  trestle  to  trestle  the 
loam-board  lies,  the  whole  arrangement  constituting 
a  crude  sort  of  lathe,  but  one  sulHciently  good  for 
the  purpose. 

Tres'tle-board.  The  architect's  designing-board. 
Formerly  suiipiirtcd  on  trestles. 

Tres'tle-bridge.  (/Cnyiueenng.)  One  in  which 
the  bed  is  supported  njion  framed  sections  which 

rest  on  the  soil  or 
river-bed.  A  mili- 
tary expedient,  or 
one  used  in  con- 
structing works  of 
a  temporary  char- 
acter. The  one 
shown  in  Fig. 
6651  is  understood 
to  liave  been  used 
in  making  roads 
over  the  Southern 
marshes  and  riv- 
ers; notably  where 
the  "swamp-an- 
gel" off  Charles- 
ton poured  her 
notes.  See  Tres- 
TLK. 

Tres 'tie-tree.  {A'aut/ca!.)  (PI.)  Horizontal 
fore-aiid-al't  timbers,  resting  on  the  hounds  and  se- 
cured to  a  lower  mast  or  topmast  on  each  side  below 
the  head.  They  serve  to  support  the  cross-lncs  anil 
the  top,  if  any. 

Tres'tle-wrork.  A  viaduct  or  scaffold  supported 
on  piers,  ami  with  braces  and  cro.ss-beams. 

Tre'vat.  A  weaver's  knife  for  cutting  the  loops 
of  velvet  ]iile. 

Trev'et.    A  three-legged  stool ;  a  trivet. 

Tri'al-bit.  (Saddlery.)  A  skeleton-bit  used  to 
determine  tlie  exact  width  of  the  horse's  mouth, 
also  the  breadth  as  well  as  the  hight  of  the  port. 

Tri'al-jar.  A  tall  glass  vessel  usral  for  contain- 
ing  liiiuids   to  be  tested  by  the  hydrometer.     The 

Fig.  6652. 


one  of  the  lower  angles,  so  that  the  legs  are  of  un- 
equal length,    it  is  struck  with 
a  small   rod,  and  is  sometimes  Fig-  6653. 

introduced  in  brilliant  musical 


— '  Trial- Square. 


Trestle  for  Bridges. 


Trial-Jars. 

mouth  is  preferably  enlarged,  to  prevent  capillary 
adhesion  of  the  liydi'ometer. 
Tri'al-square.     A  /f.s/-square  ;  a  /r?/-square. 

Fig.  6653  is  a  square  for  testing  an  edge  which  is  not  straight, 
having  a  set  of  slides  which  may  be  considered  ordinates.  One 
arm  of  the  square  has  rwo  parallel  bliules  inclosing  slotted 
pieces,  which  have  a  motion  within  certain  limits  transversely 
to  the  said  arm,  and  which  rest  against  the  work  and  indicate 
its  outline  along  tlie  u|)per  edge  of  the  square. 

Trj'an-gle.  1.  (.Urnsir.)  An  equilateral  bar  of  steel 
suspemled  by  one  angle  and  having  an  opening  at 


Fig.  665B. 


passages. 

Possibly  the  sludisbim  of  the 
Hebrew  Scriptures. 

The  trimujidum  of  the  Ro- 
mans. They  had  several  forms 
of  metallic;  instruments  of  ])er- 
eussioii  ;  the  ci/mbaliini  plates, 
used  in  pairs  ;  kijinhnla  of  the 
Greeks  ;  the  crolold  and  crusmata,  kinds  of  casta- 
nets ;  krotala  of  the  Oreeks  ;  the  sislrum,  which 
had  jingling  rods  ;  the  liutiuiKdnila,  or  bells  in  a 
i  frame  ;  the  crcpitacuhim,  a  hoop  with  rings.  See 
list  of  Pei;(;ussion-insti;i'HE.nts  on  page  1501,  and 
under  each  head  there  noted. 

2.  (Drafliiuj.)      A   three-cor-  Fig.  6654. 
nered  straight-edge,  used  in  con-  [j^^„  [\   ^ 
junction  with   the  T-square  for  P^^^^j^  r^ 

drawing  parallel,  perpendicular,  ^^      ' — ^ 

or  diagonal  lines.       Jt   has  one  Triangles. 

riglit  angle,  the  two  others  being 

each  of  45"  (A),  or  one  of  30°  and  the  other  of  60°  {a). 

3.  {Building,  etc.)  A  gin  formed  by  three  spars. 
A  staging  of  three  spars. 

4.  (Pullcnj.)  A  small  piece  of  pottery,  placed  be- 
tween pieces  of  biscuit  ware  in  the  scggar,  to  prevent 
the  adherence  of  the  jneces  when  fired. 

5.  A  frame  of  three  halberds  to  which  a  person  is 
(was)  lashed  to  undergo  military  punishment. 

Tri-an'gu-lar  Com'pass-es.  A  eomjiass  having 
three  legs,  two  ojniiing  in  the 
usual  manner,  and  the  third  turn- 
ing round  an  extension  of  the  cen- 
tral jiiii  of  the  other  two,  besides 
having  a  motion  on  its  own  central 
joint. 

By  this  instrument  three  points 
may  be  taken  off  at  once,  and  it  is 
very  useful  in  constructing  maps 
and  charts. 

Tri-an'gu-lar  File.  The  ordi- 
nary, tapering  hand-saw  tile  of  tri- 
angular cross  section.  Also  known 
as  a  fhnr-.sipiari'  file. 

Tri-an'gu-lar  Lev'el.  A  light 
frame  in  the  shape  of  the  letter  A, 
and  having  a  plumb  line  which 
determines  verticality. 

It  is  used  in  leveling  for  drains.  One  leg  being  placed  on  a 
peg  driven  flush  with  the  surface  of  the  soil,  the  otiier  leg  is 
brought  round  till  it  touches  the  surface  in  another  place ;  here 
another  peg  is  driven.  The  inclination,  sjiy  half  an  inch  in  the 
span  of  the  frame,  being  determined,  a  peg  is 
driven  at  the  second  station,  half  an  inch 
below  the  level  at  that  point.  This  gives 
another  point  of  departure,  and  the  process 
is  a  repetition  of  tlie  former  procedure. 

Tri-an'gu-lar  Scale.  Used  by 
draftsmen  and  engim-eis  for  laying 
down  measurements  on  paper.  Each 
edge  is  differently  divided,  giving  a 
variety  of  scales  to  select  from.  The 
rule  being  laid  Hat  on  the  paper,  the 
distances  required  to  be  laid  down  can  at  once  be 
pricked  off,  dispensing  with  the  u.se  of  dividers. 

They  are  commonly  made  of  lioxwood,  but  some- 
times of  .metal  silver,  or  nickel  plated,  or  of  steel. 

Tri-at'ic  Stay.  (Naiiliad.)  A  rope  connected 
at  its  ends  to  the  heads  of  the  fore  ami  main  mast, 
and  having  a  thind.ile  .spliced  to  its  bight  for  the  at- 
tachment of  the  stay-taekle,  by  which  boats,  heavy 
freiijht,  and  speck  are  hoisted  aboard. 

Trib'ble.     (Pajier-vmkrng.)     A  large  horizontal 


Triangular  Com- 
passes. 


Fig.  6656. 
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TRIMJIING-MACHINE. 
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Fig  6657-  frame  in  the  loft 

or    drying-room 

of  a  paper-mill, 

.  ,.  ^     having  hairs  or 

^^'^^^^^''^ — ^^^ ^^  wires    stretched 

across  it  for  the 
•susix-nsion       of 
sheets  of  jiaper 
while  drying. 
Trib'iet.    1. 

Tnanguiar  Scales.  (Funiiny.)         A 

mandiel  used  in 
forging  tubes,  nuts,  and  rings,  and  for  other  pur- 
poses. The  nut  having  been  cut  from  the  bar,  the 
hole  is  punched  and  enlarged  by  the  triblet,  which 
also  sei-ves  as  a  handle  while  the  nut  is  being  finished 
on  the  iinvil.     In  the  case  of  a  ling,  the  parts  hav- 

Fig.6658. 


* 


ing  been  joined,  the  ring  is  fashioned  and  shaped  on 
the  Irililcl  {tribolct,  Fr. ). 

2.  Tlie  mandrel  in  a  niacliine  for  making  lead-pipe. 

Trib'o-let.     See  Triblet. 

Tri-bom'e-ter.  An  apparatus  resembling  a  sled, 
used  in  e>tiniatiug  the  friction  of  nibliing  surfaces. 

Trib'ute.  {Mining.)  a.  Work  performed  in  the 
e.\cavation  of  ore  in  a  mine  ;  a.s  distinguished  from 
liU-worl\  which  is  upon  the  non-nietallifero\is  rock, 
as  in  sinking  shafts  and  the  driving  of  adits  and 
drifts. 

b.  The  proportion  of  ore  which  the  tributer  or 
workman  receives  for  his  labor. 

Trib'ute-pitch.  {Mining.)  The  limiteil  por- 
tion of  a  lode  which  is  set  to  a  "  paii' "  of  tri  butcr-s, 
beyond  which  they  are  not  for  the  time  being  per- 
mitted to  work. 

Tri'cing-line.  (XauliazL)  One  for  raising  an 
object  out  of  tlie  way  for  head -room,  or  to  stow  it. 

Tri'dent.  1.  A  three-pronged  spear  formerly 
used  by  the  rctiariii.9  in  the  gladiatorial  contests. 

2.   A  three-pronged  fish-spear. 

Trig.  A  shoe  for  a  wheel  to  ride  on,  in  descend- 
ing a  hill.     A  form  of  brake. 

Trig'ger.  \.  (Fire-arms.)  A  catch  which,  being 
retracted,  liberates  the  hammer  of  a  gun-lock.  See 
illustrations.  Plates  XVII.,  XVllI. 

A  Iviir-triggcr  is  a  duplication  of  parts  ;  the  sup- 
plementary trigger  is  released  with  very  slight  force, 
and  lib -Tales  a  spring  which  instantly  retracts  the 
main  trigger  from  the  smr  of  the  hammer. 

2.  (Shipbuilding.)  A  piece  of  wood  placed  under 
a  dog-.shore  to  hold  it  up  until  the  time  for  launch- 
ing. The  dog-shore  buts  against  cleats  on  the 
bilgeways,  and  is  knocked  away  when  the  signal  is 
given  for  launching. 

3.  (Vchidc.)  A  catch  to  hold  the  wheel  of  a  car- 
riage in  descending  a  hill. 

Trig'ger-line.  The  line  by  which  the  gun-lock 
of  ordnance  is  operated. 

Tri'glyphs.  (Arcliitcclurc.)  Ornaments  repeated 
at  equal  intervals  in  the  Doric  frieze.  Each  triglyph 
consists  of  two  entire  gutters  or  channels  cut  to  a 
right  angle,  called  glyphs,  and  separated  by  their 
interstices,  called /ccniojirt,  from  each  other  as  well 
as  from  two  other  half-channels  that  are  formed  at 
the  sides. 

Tri'gon.     A  triangular  lyre.     See  Tr.ir.osoM. 

Trig  o-nom'e-ter.  An  mstrument  for  plotting 
angles  and  laying  down  distances  upon  paper,  and 
for  solving  problems  in  plane  trigonometry  by  in- 
spection. 


It  has  a  semicircular  protractor  with  a  long  arm  carrj-ing 
1  a  x-square  and  graduated  slidiug-scale.    The  protractor  may 

be  read  to  minutes  of 
Fig.  6659.                are    and    the    scale     to 
thousandths  of  an  inch. 
The     arrangement    en- 
ables the  distance  to  be 
pricked  off  at  the 
■ame      time      the 
angle      is 
set  off. 


Tri'go-non,  or 
Tri'gon.  A  small  harp 
or  triangular  lyre  useti 
by  the  ancients  ;  the 
Assyrians,  Greeks  ((ri- 
gonmi),  and  Romans 
(trigiynnyii), 

Tri'labe.  (Surgi- 
cal.) An  instrument 
used  in  extracting  for- 
eign substances  fiom  the 
bladder.  It  has  three 
fingers,  which  are  ex- 
pandeil  and  contracted 
after  the  instrument  is 
in  sit  If. 

Triin'mer.  1.  (Car- 
pcntry.)  A  joist  into 
which  others  are  framed 
or  (rimmed ;  as  the 
hcarth-trimmcr  of  chim- 
neys ;  sfair-trimtn€rs,mto 
which  the  rough-strings 
of  stairs  are  framed  ;  the 
txiil-trimmcr.i,  which  re- 
ceive the  ends  of  floor- 
joists  on  the  side  of  the 
chimney,  when  they  can- 
not be  inserted  into  the 
wall  on  account  of  flues. 

2.  (Bricklaying.)  Brick-trimmer;  a  flat  brick 
arch,  turned  from  the  face  of  the  chimney  to  the 
timber-trimmer  to  support  the  slab.     See  Chimney. 

3.  A  tool  to  pare  or  trim  ;  as,  — 
Lamp-wick  trimmer,  Hog's-nose  trimmer, 
Welt -trimmer,                         Sheep's-foot  trimmer,  etc. 
Hedge-trimmer, 

Trim'ming.  (Shipbuilding.)  The  final  shap- 
ing of  ship-timbers,   etc.,  after   the   conversion,   or 


Trigonometer. 


rougb  shaping  has  been 
accomplished.      Also 
called  For.Mixi-,  (which 
seel. 
Trim'ming-joist.  (Car-  ^^^i- 

j_        jvmtry.)     One  into  which  a 
timber-trimmer  is  framed. 
Trirn'ming-ma-chine'.    1.  (Mcfal-working.)   A 
species  of  lathe  for  trimming  the  edges  of  stamped 
hollow-ware,  such  as  sheet-metal  pans.     The  article 


TRIMMINGS. 
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TRIPOLI. 


is  chucked  on  tlie  rotating-liead  ;  and  while  one  por- 
tion of  tlic  edge  is  turni'd  off  smooth  by  a  cutter,  a 
part  ah'eady  triniincd  is  turned  over,  forming  a  bead 
around  lliu  wire,  by  which  the  rim  of  the  pan  is 
stitfcucd. 

2.  (Bnot-makinij.)  A  machine  for  trimming  the 
edge  of  uiipers. 

Trirn'mings.  A  general  name  for  ornaments  and 
fittings  ;  surli,  for  instance,  as  those  used  on  a  har- 
ness, the  hardware  and  similar  liftings  of  houses, 
etc. 

Trim'ming-shear.  A  machine  for  trimming 
wool  borders  on  (.'oir.  Sisal,  and  other  mats. 

It  has  various  aiViustments  :  for  width  of  border  not  exceed- 
ing tea  iuehes,  cither  straiglit  or  irregular  ;  and  for  thicltiiess 
of  material. 

Fig.  6061. 


Curtis  and  Marb[e''s  Trirmning- Shear. 

Trin'gle.     1.  A  curtain-rod  of  a  bedstead. 

2.  {Architecture.)  A  little  member  over  the  Doric 
triglyph. 

Trin'glette.  A  pointed  stick  used  in  opening  the 
cames  of  fretwork  and  diamond-paned  windows. 

Trin'ket.  {Nautical.)  The  royal  or  topgallant 
sail.     The  upper  sail  in  a  ship. 

Trip-ham'mer.  A  hammer  tripped  on  its  axis 
by  the  contact  of  cam,  wiper,  or  tooth  with  the  tail 
of  the  helve. 

The  annexed  cut  is  perhaps  the  earliest  illustra- 
tion of  the  trip-hammer  movement.     It  is  from  the 

Fig.  6662. 


"  Automata  "      of 
Hero,  who  lived  150  A 
B.  c.      The   rut   is  f  S 
reduced  from  a  curious  folio  edition  \) 
of   his  works  published   in    Paris,     a 
1693  ;  a  copy  is  in  the  Patent  Office  library. 

The  old  French  form,  the  marleau  frnnHtl.  was  lifted  by  pro- 
jecting arms  fixed  in  a  cam  ring  and  falling  through  a  certain 
space  by  its  own  i^ravity.  The  ///^-hammer  which  succeeded  it, 
instead  of  being  raised  at  the  front,  had  its  tail  depressed  by  a 
cam  in  the  rear.  Various  modifications  were  known,  as  the  ti  n- 
nant-hetve  and  the  btily-helce,  but  the  sieam-hammer  and  va- 


rious forms  of  drop  and  dead-stroke  arc  rapidly  superseding  th« 
pivoted  helve,  i'ce  list  under  Hammer  ;  see  also  Tilt-hammer. 
The  Cubbcrly  trip-hammer,  shown  at  the  Chicago  Exposition, 
1875,  is  said  to  run  200  strokes  per  minute,  giving  blows  of  any 
degree  of  intensity. 

Trip'le-cyl'in-der  En'gine.      A  steam-engine 

employing  three  cylinders. 

In  one  form  it  has  three  cylinders  arranged  at 
angles  of  120*,  so  as  to  act  coincidently  upon  a  three- 
throw  crank.  In  the  Thames  River  engines,  one  of 
these  cylinders  is  an  air-pump  cylinder. 

In  Alden's  (patented,  May,  1875),  two  small  cylin- 
ders  alternately  receive  steam  at  each  revolution, 
and  alternately  exhaust  into  an  auxiliaiy  large  ryl- 
inder,  while  their  pistons  are  balanced  by  the  e."c- 
haust  steam.     See  also  TiinF.E-OYLiNDEK  Engine. 

Trip'le-in'grain  Car'pet.  A  carpet  made  of 
wool  or  worsted,  dyed  in  the  grain  (before  manufac- 
ture), and  consisting  of  three  webs  intercliangeably 
united,  so  that  either  of  the  three  warps  may  be 
brought  to  the  surface  to  give  the  color  reipiired  by 
the  pattem.  Each  web  is  woven  at  the  same  time, 
and  the  warps  are  governed  by  the  Jacquard  ar- 
raiir'ement.     A  thrce-phj  carpet. 

Trip'le-shov'el  Plow.  A  cultivator-plow  with 
three  shovels. 

Trip'let.  (Optics.)  An  arrangement  of  lenses  in 
a  microscope,  invented  by  Holland. 

In  Wollaston's  doublet  two  plane  concave  lenses  were  used, 
but  in  Holland's  two  lenses  are  substituted  for  the  first  in  the 
doublet,  and  the  atop  is  placed  between  them  and  the  third  lens. 
The  object  is  the  correction  of  spherical  aberration  and  chro- 
matic dispersion.     See  Lens. 

Tri'pod.  A  three-legged  support  for  a  table, 
chair,  surveyor's  compass,  candelabra,  brazier,  or 
other  object. 

Tri'pbd-jack.    A  screw-jack  supported  on  three 
legs,  coiinc('ted  to  a  common  base-plate 
to  give  them  a  sullicient  bearing. 

Trip'o-li.  1.  A  siliceous  poli.shing-ma- 
terial  lirst  imported  from  Tripoli,  Africa. 

The  tripoU  of  Uilin  in  Bohemia  has  been  ascer- 
tained by  Professor  Ehrenhcrg  of  Berlin  to  con- 
sist of  the  siliceous  plates  or  trustules  of  animal- 
culn?  and  diatoniacefe.  They  are  divested  of 
everything  but  silex,  are  hard  but  fragile,  and 
are  of  different  species.  Of  one  kind  tiiere  are 
41,000,flO0,000  in  a  cubic  inch,  weighing  220 
grains  ;  187,000,000  to  a  single  grain. 

Infusorial  earth  has  been  employed  in  the  ^ 
manufacture  of  fire-brick  and  for  the  lining  of 
furnaces  ;  its  adaptation  for  this  purpose  is  ow-       "--       ^^- 
ing  to  the  fact  that  it  contains  but  a  very  small    Tripod-Jack. 
proportion  of  material   capable  of  acting  as  a 
tiux,  being  composed  of  nearly  pure  silica. 

Floating  bricks  wert?  made  by  the  ancients,  according  to  Posl- 
donius,  from  a  kind  of  argillaceous  earth,  which  was  employed 
for  cleaning  silver-plate.  As  tripoli  is  too  heavy  to  Hoat  in 
water,  M.  Fabbroni  experimented  with  a  number  of  mineral 
substances,  which  it  seemed  might  be  adapted  for  making  brick 
of  this  kind,  and  at  last  succeeded  in  producing  them  by  using 
fossil  meal,  a  kind  of  earth  abundant  in  Tuscany,  containing, 
according  to  M.  Fabbroni,  55  parts  of  siliceous  earth,  15  niag- 
nesia,  14  water,  12  alumina,  3  lime,  and  1  iron. 

It  is  infusible  in  the  fire,  lo.«es  about  i  of  its  weight  in  baking, 
and  but  little  of  its  volume. 

Bricks  made  of  this  substjtnce  float  in  water,  either  burned  or 
unburned,  and  >  ,„  of  clay  may  be  added  without  destroying 
this  property.  They  resist  water,  unite  readily  with  lime,  and 
are  nearly  as  strong  as  common  bricks,  with  but  about  l  '„  of 
their  weight.  They  are  such  bad  conductors  of  heat  that  one 
end  may  be  made  "red-hot  while  the  other  is  held  in  the  hand, 
and  are  well  adapted  for  furnaces  and  where  great  heat  is  to  be 
sustained,  as  well  as  in  constructions  where  extreme  lightness 
is  desirable,  as  for  domes,  etc. 

2.  Kotten-stone.  A  light-brown  siliceous  earth 
used  as  a  polishing-material.  Sometimes  made  from 
clunch  or  septaria.     One  analysis  gives  :  — 

Silica 81 

Alumina 1.5 

Iron 8 

Sulphuric  acid 3,45 

Water 4.55 

98.55 


Fig.  6663. 
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It  ii  now  found  in  numerous  localities.  It  is  prepared  by 
calciQiDg  and  grindiDg,  and  has  Tarious  colors. 

Trip'pet.  {.\fctchi}ieri/.)  A  projection  intended 
to  strike  some  object  at  regularly  recurrent  intenals. 
A  cam,  lifter,  t<ye,  icijM^r,  foot,  etc. 
*  Trip'ping-line.  (XaiUical.)  A  rope  used  in 
lifting  a  spar  while  disengaging  it  from  its  usual  at- 
tachmenU,  previous  to  sending  it  down. 

Trip 'ping- valve.  One  moved  recurrently  by 
the  contact  of  some  other  part  of  the  machinery. 

In  Cartwright's  steam-engine  (Fig.  o66i),  the  valves  were 
moved  by  the  contact  of  the  stems  with  the  cylinder  foot,  the 
piston,  etc.  Ooe  valve  wa5  in  the  pbton.  and  was  tripped  by 
the  contact  of  the  valve-stem  with  the  bottom  of  the  cylinder. 
Another  poppet-valve  was  at  the  head  of  the  cylinder,  and  con- 
trolled the  eduction.  It  was  tripped  in  one  direction  by  the 
contact  of  the  piston,  and  in  the  other  by  the  descent  of  the 
cross-arm  on  the  piston-rod. 

Trip-fihaft.  {Steam-engine.)  A  supplementary 
rook-shaft,  used  in  starting  an  engine. 
Tri-spas'ton.  A  tackle  with  three  blocks. 
Trit-u-ra'tion.  Reducing  to  a  fine  powder  or 
magna  by  grinding  or  stamping.  The  action  may  be 
in  a  mill,  a  moitar,  or  amk>tra,  or  on  a  slab  by  a 
muUer.     The  latter  is  speciticaliy  jwrj^Ayrtsa/wM. 

Trituration  is  generally  conducted  dry;  levi^ation  is  com* 
minution  assisted  by  a  liquid. 

Trituration  of  grain  l«  usually  conducted  between  stones,  35 
in  GRtXDiNG-MiLLS  (which  see). 

Of  spices  and  allied  articles,  such  as  coffee,  pepper,  etc.,  by 
stefl  tniils.    See  Coffee-mill  :  Paist-mill:  etc. 

Of  drugs  and  snuff,  by  ptstie  nnfi  tnuriar.     See  Mortar 

Of  ores  and  rocks,  by  edge-rollers  (see  CruLUN  Mill),  stamps, 
or  by  horizontally  rotating  muller^  in  p«ns.  St«  Amalgama- 
tor :  Arrastr.\..  See  also  Plates  XXXIV.,  XXXV..  and  pases 
1567  -  72.  .  "fe 

The  variety  of  mills  or  grinders  is  very  great,  and  a  list  may 
be  found  under  Mill  (page  1440). 

Triv'et  1.  The  knife  whei-ewith  the  loops  of 
terrif  fabrics  are  cut.  Velvets  and  Wilton  carpets, 
for  instance,  are  woven  with  loops,  the  warp  being 
carried  over  wires  in  the  shed. 

On  the  top  of  each  wire  is  a  groove  which  fonns  a  guide  for 
the  trivti,  which ,  by  a  dexterous  motion  of  the  operator,  is  thus 
driven  along  the  wire,  cutting  all  the  loops  and  making  a/}i7« 
£ibric  ;  or  cut-pile  fabric,  as  it  is  more  specifically  called. 

2.  A  tripod.  A  three-legged  arrangement  for  sup- 
porting an  object,  as  a  ix)t  or  kettle  ;  this  may  be 
ertected  by  slinging  it  from  a  hook  suspended  from 
the  point  of  junction  of  the  three  legs,  or  the  legs 
may  be  set  120''  apart,  straddling  outward  from  and 
supporting  a  ring  sufficiently  large  to  receive  the  i 
bottom  of  the  pot. 

Tro'car.  {Surgical.)  (Ft.  Troiscarre,  three- 
faced.)  An  instrument  consisting  of  a  perforator  or 
stylet  and  a  cannula.  After  the  puncture  is  made 
the  stylet  is  withdrawn,  and  tlie  cannula  remains  ', 
and  ali'ords  a  means  of  evacuating  from  the  cavity. 
Used  in  case  of  dro])5y,  liydrooele,  etc.  ' 

Tapping  for  the  dropsy  was  practiced  by  the  ancients. 

Fig.  66^4  shows  forms  of  trocars  for  puncturing  the  eye  in 
cases  of  dropsy  of  that  organ. 

Fi".  66->i. 


In  addition  to  these  there  should 
Fig.  6665. 


Dieula/oy's  Aspirator,  iciih  Trocars. 


Paracentesis  Trocars. 

The  instrument  {Fig  6665)  invented  by  Dr.  Dieulafoy  of  Paris 
is  designed  to  remove  fluids  from  cavities  by  means  of  capillarip- 
tubes  aud  a  suction-pump,  so  as  not  to  leave  an  open  wound  nor 
admit  air  to  the  cnvity. 

It  consists  of  a  glass  cylinder  a  about  7  inches  in  hight  and  2 
in  diameter,  partly  covered  with  a  silver-plated  casing,  and 
having  a  tiihtly  fitting  piston  which  is  raised  or  lowered  by 
turning  the  handle  6.  Near  the  bottom  of  the  cylinder  are  the 
induction  and  eduction  openings  d  c,  fitted  with  rubber  tubes.  ' 
The  capillary  tubes  or  trocars  are  six  in  number,  and  of  differ- 
ent sizes  ;  one  is  shown  attached  to  the  induction-tnbe  d,  and  . 


'  five  below  the  instrument 

,  be  two  or  three  small 

'  blunt  cannulas  with 
trocars  and  a  detach- 
able handle,  so  that 
when  the  trocar  is 
withdrawn  the  can- 
nula may  beattached 
to  the  instrument. 
In  using  the  instru- 
ment, the  cocks  c  rf 
are  closed  and  the 
handle  6  turned,  pro- 
ducing a  nearly  per- 
fect vacuum  in  the 
cylinder ;  the  piston 
is  held  in  raised  po- 
sition by  a  spring  e. 
The  trocar  is  intro- 
duced with  a  rotary 
motion  into  the  part 
from  which  the  fluid 
is  to  be  withdrawn  ; 
on  opening  the  cock 
d  it  flows  into  the 
cylinder,  which  is 
emptied  when  full  by 
closing  d,  opening  c, 
pulling  out  the 
springe,  and  lower- 
ing the  piston;  when 
this  is  done,  both 
cocks  are  again 
closed,  and  the  oper- 
ation repeated. 

The  cylinder  is  pro- 
vided with  a  scale 
gradua  ted  to 
grammes,  for  showing  the  amount  of  containe-l  fluiil,  and  a 
glass  tube  is  inserted  near  the  outer  end  of  the  induction-tuU>, 
through  which  the  fluid  while  passing  may  be  in.=pt'cted. 

The  instrument  is  useful  for  removing:  fluids  from  the  pleural 
and  cranial  cavities  and  the  knee-joint;  for  withdrawing  pus 
from  abscesses:  gas  and  the  fluid  contents  of  the  intestines: 
and  it  has  been  employed  for  puncturing  the  bladder  above  the 
pubes  in  cases  of  retention  of  urine.  Local  ansesthetice  may  be 
applied  to  the  part  under  treatment. 

Tro-chei'do-scope.  An  instiimient  de.signed 
for  displaying  the  ellfct  of  the  combination  of  coloi-s. 

It  consists  of  a  whirling  table  operated  by  a  crank,  and  painted 
of  different  colors,  having  a  spindle  arising  from  its  center,  by 
which  are  suspended  disks  having  the  outlines  of  various  pat- 
terns cut  out  of  them.  The  patterns  are,  one  at  a  time,  attached 
to  this  disk  and  to  a  branch  projecting  from  the  side  of  the 
table,  which  is  rotated  with  sufficient  rapidity  to  cause  them  to 
appear  blended,  though  each  is  distinctly  visible  in  the  pattern 
disk,  owing  to  its  receiving  a  constant  vibratorj"  motion  from 
the  table.  Were  this  not  the  case,  the  di.>tinction  of  colors 
would  not  be  visible.  —  Mfch.  Jfog.,  X.  S.  Vol.  III.  p.  268. 

Tro-chom'e-ter.     An  odometer.     A  trcckomcter, 

Trogue.  {Mining.)  A  wooden  trough  foiming  a 
drain. 

Trolley.  A  vehicle  on  the  ways  or  tracks  of 
iron  works. 

TroU'ing-spoon.  A  bait  trailed  behind  a  boat 
to  attract  and  catcli  fish. 

The  name  is  derived  from  the  frequent  use  of  a  silvered  spoon 
bowl  to  which  the  hook  is  soldered,  and  which  is  connecttKl  by 
a  snood  to  the  line.     In  the  example,  the  bright  piece  a  is  ro- 

Fig.G666. 


3£2nn'5  T^oUin^- Spoon. 

tated  as  it  is  drawn  through  the  water,  and  reflects  the  light  in 
different  directions,  like  the  silvery  scaJes  of  a  small  fish  in  mo- 
tion. 

Troll-plate.  (Machinenf.)  A  rotating  disk  em- 
ployed to  effect  the  simultaneous  convergence  or 
divergence  of  a  number  of  objects  ;  such  as  screw- 
dies  in  a  stock,  or  the  jaws  of  a  universal  chuck. 

Troxnbe.     See  Trompe. 
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TROMBONE. 
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Trom-bone'.  1.  (Music.)  A  wind-instrument  of 
metal,  whusf  middle  piece  slides  telescopically  upon 
the  mo  nth- piece  nnd  pavilion  ends.  Its  capacity  for 
modultitiou  of  tone  by  means  of  its  slide  giveg  it 
command  over  every  tone  within  its  compass,  with- 
out keys  or  valves.  It  is  made  C7i  suites  that  is,  of 
varying  sizes  ami  compass.     Sue  Houn,  h. 

The  Enp;lish  sackhut  of  the  ninth  century  could  be  drawn  out 
to  alter  the  pitch  of  sound.  The  Kivnch  uiinie  in  the  fllteeuth 
century  was  sacqitehnttt  or  sari/wbotite  :  from  sambuca. 

Trombones  tire  of  four  kinds,  each  of  which  bears  the  name 
of  the  huiiKin  voice  to  which  it  hears  the  nearest  reseniblauue 
in  quality  of  tone  and  compass.  The  soprano  is  the  smallest 
and  hit;Iiest ;  it  doubles  the  soprano  voices  of  the  chorus,  but  is 
hut  little  used.  The  other  trombones  are  the  alto,  tenor,  and 
bass  trombones,  and  double  those  voices. 

The  aitn  trombone  has  a  compass  of  more  than  two  octaves 
and  a  half,  and  is  also  known  as  the  trombone  in  Et>.  It  is 
written  on  the  0  clef,  third  line. 

The  tenor  troinbone.  is  also  known  as  the  trombone  iu  B[j. 
It  is  written  on  the  C  clef,  fourtli  line. 

The  bass  trombone  is  the  lowest  of  all  in  its  range  of  notes, 
and  is  known  as  the  Ep.  It  is  written  ou  the  F  clef;  is  an 
octave  lower  than  the  alto,  and  a  fifth  lower  than  the  tenor. 

Fig.  6G67  is  an  illustration 


Fig.  6667. 


of  a  trombone,   from  the  cu- 
_  rious  work  of  Pero  Bonanni, 

4)  "  Description  des  Instrunicns 

Harmoniques,"  Home,  1776. 
It  is  there  called  the  Iromha 
s/^eria/a,  or  Trompette  Rom- 
pue.  It  has  two  tubes,  one 
slipping  in  the  other,  to  vary 
the  note  It  is  described  as 
held  by  the  left  hand,  and  the 
movable  section  operated  by 
the  right ;  also  as  the  most 
harmonious  and  ver.satile  of 
all  instruments.  It  is  described 
by  Pere  Mevsenne  in  hi?  book 
on  harmonic  instruments, 
called  by  the  French  sacqae- 
bule,  and  having  15  feet  total 
length  of  pipe.  ScacchiMirot 
attributes  the  invention  to  the 
Egyptians,  but  without  suf- 
^—      -      —  ficient  apparent  reason 

Tramh<i.  Sp.zzaia.  2.  A  fonu  of  blunder- 

buss  for  boat-service. 
Trom'niel.     (Metallurgtj.)     A  ibrm  of  huddle  ov 

machine  for  separating  the  rieher  portions  of  slimes 

from  the  worthless. 

o,  Fig.  6668,  is  the  hopper  in  which  the  slimes  are  lodged  ;  6, 
launder^  delivering  clean  water  into  the  hopper;  c,  trommel, 
having  spikes  in  the  interior  for  the  purpose  of  dividing  the 
stuff;  t/,  perforate  1  di-sk.to  prevent  the  passage  of  chips  or  bits 
of  stone  ;  e,  Archimedean  pipes  fitted  into  a  disk  of  sheet-iron 
to  convey  water  to  the  gauze  or  perforated  trommel/;  g-,  slime- 
cistern  ;  /i,  cistern  for  receiving  the  rough  stuff;  i,  slime-outlet, 
communicating  with  round  huddle  or  other  suitable  apparatus  ; 
k,  outlet  for  trommel  raff,  which  may  be  delivered  into 
a  sizing  cistern. 


Slime-  Trommel. 

Trompe.  The  water-blowing  engine  ;  used  as  a 
furnace-blast  in  Savoy,  Carniola,  and  some  parts  of 
America. 

Water  from  a  reservoir  a  flows  through  the  pipe  6.  which  is 
contracted  just  below  the  reservoir  to  divide  the  stream  into  a 
shower,  and  hiis  oblique  perforations  at  c,  through  which  air 
enters  and  is  carried  down  by  the  water,  which  impinges  upon 
a  plate  in  the  drum  (/, separating  the  air  which  is  compre?sedin 
the  upper  part  of  the  drum,  flowing  through  the  pipe  e  to  the 
tuyeres  or  blast-pipes.  At  the  bottom  of  the  drum  it  is  an  ori- 
fice for  the  escape  of  water,  which  tlows  into  the  chest  /",  di- 
vided into  two  parts  by  a  slide  to  prevent  the  air  from  issuing 
with  the  water.  By  raising  or  lowering  the  slide,  the  water 
within  the  drum  may  be  retained  at  any  required  level  to  give 
the  air  a  greater  or  less  compression.     The  cistern  has  a  flood- 


The  contracted  por- 
Fig.  6669. 


gate  to  regulate  the  admission  of  water. 

tion  of  the  tube  b  is  termed  the 

etran^nitlon.  « 

Sec  Lewis's  "  Glossary  of  Com- 
merce," page  267  ;  see  also  Carl, 
"  Repositum  Phys.  et  Tech" 

Tron.  1.  A  steelyard 
balance. 

2.  A  wooden  air-shaft  in 
a  mine. 

Tro'phy.  A  commemo- 
rative or  triumphal  erection. 

The  trophies  of  the  Greeks  were 
decked  out  with  the  arms  of  the 
vanquished  for  land  victories  ; 
with  the  shatters  of  the  enemy's 
vessels,  for  naval  engagements.  It 
was  deemed  sacrilege  to  demolish 
them,  as  they  were  consecrated  to 
some  deity  ;  and  a  crime  to  repair 
them,  as  it  prolonged  quarrels.  Trompe. 

The  erection  of  stone  pillars  was 
deprecated,  as  making  animosities  eternal. 

Troub'le.  {Miuinij. )  A  difficulty  in  a  coal-mine, 
arising  from  the  interposition  of  a  layer  of  sand- 
stone dividing  the  seam  into  two  portions  ;  &.  fault, 
or  the  gradual  closing  in  of  the  strata  above  and  be- 
low, terminating  the  seam.  The  latter  is  called  a 
n  i/>. 

Trough.  1.  (Electric  it  I/.)  a.  The  tray  or  vat 
containing  the  metallic  solution  used  in  electro- 
plating. 

b.  The  array  of  connected  cells  in  which  the  cop- 
per and  zinc  plates  of  each  pair  aie  on  opposite  sides 
of  the  jiartition.     See  Galvanic  Battery. 

2.  (Chemistry.)  The  vat  or  pan  containing  water 
over  which  gas  is  distilled.  See  Pneumatic  Tkough, 
Fig.  3855,  page  1755. 

3.  {Mctallurgi).)  A  frame,  vat,  huddle,  ov  rocker 
in  which  ores  or  slimes  are  washed  and  sorted  in 
water.      See  list  undrr  MlCTALLrKGY. 

Trough-bat'ter-y.  A  comj)ound  voltaic  battery 
consisting  of  a  number  of  cells  in  a  trough  ;  the 
jilates  being  united  by  a  bar  of  wood  and  electri- 
cally connected  by  wires,  the  copper  of  each  pair 
to  the  zinc  of  the  next  pair.  See  Galvanic  Bat- 
tery. 

Trous-de-loup.    (Fortification.)    Rows  of  pits  in 
the  shape  of  inverted  cones  with  a  pointed  stake  in 
each  ;  intended  as  a  defense 
against  cavali'v. 

Trcw.  A  boat  with  an 
open  well  between  the  bow 
and  stern  portions  ;  used  in 
spearing  fish. 

Trow'el.  1.  A  tool  e, 
like  a  small  scoop,  used  by 
gai'deners  in  potting  plants, 
etc. 

2.  A    mason's   and   plas- 
terer's flat  ti'iangular  tool  d 
for  spreading  mortal-. 

The  trita  (diminutive  tnilla)  of 
the  Romans  was  a  tool  with  a  handle  and  fiat  blade,  used  in 
plastering.  The  same  name  was  applied  to"  a  perforated  ladle 
or  skimmer. 

3.  (Founding.)  A  tool  for  smoothing  the  loam  in 
molding. 

They  are  of  different  shapes  and  sizes,  as  a  6  c.    They  are  em- 

ploveii  in  the  foundry  for  restoring  broken  corners  or  parts 

which  become  ruptured  when  drawing  a  mold  away  from  the 

pattern  after  ramming ;  and  for  smoothing  the  surface  of  the 

I  sand  or  loam  composing  the  mold 

j      Fig.  fiG72  illustrates  trowels  and  kindred  tools  used  by  mold- 
j  crs  in  forming  the  molds  of  loam  or  saud  employed  in  casting 
metals. 

rt,  square  trowel.  d,  heart  and  square. 

ft,  heart-trowel.  e,  lifter. 

c,  dog-tail.  /,  flange-lifter. 
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Trous-de-Loup. 


TROWEL-BAYONET. 
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TroWfls. 


g^  "  Yankee"  slick. 

A,  bead-slick- 

t,  circuhir  and  flat  flange. 

Trow^'el-bay'o-net. 


k,  button-slick. 

I.  pipi'-«;lick. 

7/1.  square  corner. 

A   IniyoiK't    le.seiiililing  a 


mason's  trowt-l,  used  as  a  weapon,  aud  as  a  li^dit  iii- 


Fig.  6673. 


Molders'  Trowels,  etc. 

trenching-tool,  or  as  a  hatchet  when 
detached  from  the  rifle.  Invented  by 
Lieutenant-Colonel  E.  Rice,  U.  S.  A. 

The  bayonet  shown  in  the  cut  is  fastened 
to  the  rifle  by  a  spring  clamp.      It  weighs 
about  15  ounces.     As  an  intrenching-tool  it   Troivei-Bni/ntift, 
has  been  found  very  useful  in  light  soils,  and    with  Hanille- 
10,000  bayonets  of  this  pattern  are  now  mak- 
ing at  the  Springfield  Armory,  to  be  placed  in  the  hands  of 
troops  in  the  tield. 

Fig.  6674  shows  a  section  of  trench  capable  of  sheltering  two 
ranks.     It  has  a  width  of  7  feet ;  depth,  1  foot  3  inches  ;  hight 
of  parapet.  1  foot  6  inches. 

The  plan  of  a  shelter-pit  for  skirmishers  indicates 


the  dimensions  :  depth  of  excavation,  6 
inches  ;  hight  of  parapet,  1  foot  2  inches. 

The  depth  of  the  ditch  and  hight  of  I 
the  parapet  will  vary  according  to  the  I 
form  of  the 
ground  at  the 
spot ;  the  object 
being  to  com- 
pletely protect 
the  soldier  while 
lyiogdown.  from 
a  direct  fire. 


is  smoothed  witli  tlie  trowel,  and  forms  stucco.  The 
action  of  traveling  has  an  important  specific  effect  in 
the  f[uaUty  of  the  work. 

Trow'sers.  A  bifurcated  garment  for  the  legs 
and  lower  portion  of  the  body. 

They  were  called  hraccrr  by  the  Romans,  and  regarded  by 
them  as  barbarous  {tr^tnen  barbantm).  They  were  not  worn  by 
the  Greeks  or  republican  Romans,  but  wereafterward  used  by 
the  emperors.  They  were  the  native  dress  of  the  Medes,  Per- 
sians, Phrygians,  Sarmatians,  Dacians,  Belgians,  Britons,  and 
Gauls.  The  Latin  word  braccce  still  survives  in  the  English 
breechfs  and  Scottish  breeks. 

The  European  bracc/p.  were  of  wool,  linen,  and  leather ;  the 
Asiatic,  of  silk  or  cotton. 

Strabo  says  that  the  Persian  attire  was  derived  from  the 
Medes.  "  A  hat,  a  tunic  with  tleeves  reaching  to  the  waist,  and 
trowsers,  are  proper  to  be  worn  in  cold  and  northerly  places, 
such  as  Media.  The  custom  of  the  v:infiui?hed  appeared  so 
noble  to  the  conquerors  that  they  adopted  it. 

Breeches  were  worn  by  Augustus,  who  had  a  habit  of  taking 
cold  ;  they  reached  a  little  below  the  knees,  and  were  called 
reproachfully,  fenunalia.  They  were  worn  by  the  Roman 
horsemen  of  the  Kmpire  ;  are  shown  on  the  Column  of  Trajan, 
the  Arch  of  Constantine,  and  elsewhere. 

Truck.  1.  (Xaufkal.)  a.  Asmallwoodendi.sk 
at  the  e.xtrenii;  sununit  of  a  mast.  It  may  contain 
tlie  pulleys  for  the  signal  halj'ards. 

b.  A  circular  perforated  block  like  a  wooden 
thimble,  and  acting  as  a  fa  if- leader. 

2.  A  roller  at  the  foot  of  a  derrick  or  gin  by  which 
the  position  of  the  hoisting-appamtus  may  be  shifted. 

3.  {Ordnance.)  A  small  solid  wlieel  on  wliich  a 
certain  description  of  gun-iarriage  is  based. 

4.  A  low  two-wheeled  vehicle  for  conveying  goods 
and  packages. 

The  hand-truck  is  an  efficient  vehicle  for  removing  single 
packages  of  considerable  weight ;  the 
curved  bar  in  front  being  insinuated  Fig.  GG75. 

under  the  box,  for  instance,  which  is 
then  tipped  so  as  to  balance  back 
slightly  against  the  bed,  in  which  po- 
sition it  is  transported  upon  a  pair  of 
heavy  wheels  of  small  diameter. 

It  is  an  indispensable  assistant  in 
warehouses,  express-offices,  etc. 

The  term  truck  is  sometimes  ap- 
plied to  certain  hand-carts  and  two- 
wheeled  barrows.  It  is  not  easy  to 
make  the  distinction  in  some  cases, 
and  perhaps  not  very  im- 
portant.  See  Wheexbakrow.  . 

5.  A  wagon  with  a 
low  bed,  for  moving 
heavy  packages. 

Fig.  6676  illustrates  what  Hand-Truck. 

is  known  as  the  crnne-neck 

truck.  The  fore  part  is  connected  to  the  body  by  an  arched 
bar,  which  permits  the  fore  wheels  to  turn  beneath  it. 

6.  A  low  platform  on  wheels  for  moving  buildings, 
heavy  stone  block,  safes,  etc.     Fig.  6677. 

7.  {Raihcaif.)  A  swiveling  carriage  with  four  or 
six  wheels  beneath  the  forward  part  of  a  locomotive, 
or  supporting  one  end  of  a  railway-car,  either  pas- 
senger or  freight. 

The  long  car  supported  on  swiveling  tnicks  is  one 
of  the  peculiar  features  of  American  railway  rolling- 
stock. 

Fig.  6678  is  a  truck  for  street-cars,  and  shows  a  peculiar  mode 
of  bracing  the  pedestils. 

Fig.  6679  is  for  railways,  and  shows  a  system  of  bracing  and 
transferring  the  imposition  of  weights  until   they  eventually 

Fig.  6676. 


Trow'eled. 

Shelter-Pit.         The  tinishing- 

coat  of  plaster 

in  the  best  three-coat  work.     It 


Crane-Neck  Duck 


TRUCK-JACK. 


2632 


TRUMPET. 


Fig.  6677. 


TYuck  for  Moving  BuiMin^s. 

come  upon  the  brasses,  which  reston  the  axles.    See  Car-truck, 
pages  488  -  90. 

Truck-jack.  A  lifting-jack  suspended  from  a 
truek-axle  to  lift  logs  or  otlier  objects  so  that  they 
may  be  loaded  on  to  a  sled  or  other  low-bodied  ve- 
hicle. The  calipers  that  embrace  the  log  are  hooked 
to  the  catch  on  the  end  of  the  ratchet-bar.  The  bar 
is  raised  by  the  lever,  and  is  dogged  by  its  attendant 
pawl. 

Truckle.    A  small  wheel.     A  caster. 


fliagijg 


Stepkensoii^s  Street -Car  Truck, 


Truck'le-bed.  One  nmningon  casters,  out  and 
in  beneath  an  ordinary  bed.  A  Trundle-bed  (which 
see). 

The  truckle-bed  was  formerly  appropriated  to  the  squire  or 
Berring-man.    See  "Merry  Wives  of  Windsor,"  Act  IV.  sc.  5  ; 


Fig.  6679. 


where  the  landlord  of  the  Garter  Inn  says  of  FalstafTs  room, — 
"There's  his  chamber  ....  his  atanding-bed,  his  truckle- 
bed,  " 

The   illustration  is  from  the  manuscript  of  the   "  Comte 
d'Artois,"  and  shows  the  count  in  one  bed,  his  wife,  disguised 

Fig.  6680. 


Fig.  6681. 


Trackle-Bed. 

a-s  his  valet,  in  another.    See  also  Hudibras,  Part  II.,  Canto  II., 
where  Hudibras 

"  With  knocking  loud  and  bawling, 
He  roused  the  squire  in  truckle  lolling." 

Trug.     A  mortar  hod. 

Tru'ing-tool.     A  device  for  truing  the  face  of  a 
grindstiine,   or   any   other   surface   for 
which  it  may  be  adapted.  fig-  6682. 

Fig.  6682  is  a  erindstone-trueT,  for 
the  face  in  good  shape      It  work**  automati- 
cally, and  while  the  stone  is  in  use 
bottom   piece   is  clamped   upon    the 

trough  close  to  the  fact  of        , 

the  stone;  then  by  tmn        ~ 

ing    the    hand-wheel    '  i 

threaded   roll  is   brnii^i  t 

into  contact  with  the  lace  ol 

the  stone,  and  is  allo\(ed 

to  remain  so  long  a*"  is    , 

requisite    to    produce  ^ 

the    desired    result.  ^ 

The    water    is    to    / 

be  left  as  usual 

in  the  trough. 

When     by 

long      Ufic    , 

the  thr<Tid 

on       t  li  e 

hardened 

roll    bo  - 

conies  worn 

it  is  re-cut. 


Brown  and  S/iarpe''$  Grrindslone  Truing-Tool. 


jyiick-Jack. 


Trum'pet.  1.  (Music.)  An  instrument  of  the 
horn  kind,  in  various  keys,  some  having  lengthening 
pieces  by  wliich  the  key  is  changed.  It  is  written 
on  the  G  clef. 

Trumpets  with  pistons  and  cylinders  give  all  the 
intervals  of  the  chromatic  scale.  Valved  trumpets 
have  a  movable  valve  similar  to  that  of  a  trombone. 

Wilkinson  states  that  the  drum  and  trumpet  frequently 
occur  in  the  battle-scenes  of  Thebes.  The  trumpeters  are 
represented  standing  still,  summoning  the  troops  to  form,  or 
in  the  act  of  charging  with  the  troops.     Fig.  6683. 

*'  The  people  of  Busiris  and  Lvcopolis,  in  Egypt,"  says  Plu- 
tarch, "  objected  to  the  trumpet,  considering  that  its  sound 
resembled  the  braying  of  an  ass  and  reminded  them  of  the  evil 
genius." 

The  trumpet  was  known  in  Egypt  before  the  siege  of  Troy. 
Homer  seldom  mentions  it,  but  speaks  frequently  of  the  flute, 
lyre,  and  pipe. 

They  were  in  common  use  among  the  Israelites,  and  were  em- 
ployed in  the  ceremonials  at  the  new  moon  and  other  sacred 
occasions.  They  are  mentioned  in  the  Book  of  Job.  The 
Israelites  probably  derived  the  use  of  them  from  their  Egyptian 
associations,  as  they  bad  but  little  use  for  them  wheii  they 
went  down  into  Egypt  as  a  nation  of  shepherds,  1706  d.  c. 
They  appear  to  have  been  carried  by  the  officer  in  command 
of  what  we  might  call  a  regiment,  "  the  captain  of  their 
thousand,"  as  Jesse  said  to  David  when  he  sent  ten  cheeses  to 
the  colonel,  Gideon's  fifty  trumpets  signified  fifty  bodies  of 
troops,  —  no  mean  body  for  a  night  attack. 

By  the  command  of  Joshua  the  priests  blew  the  trumpets  at 
Jericho.  {Joshua  vi.  8.)  Ehud  and  Gideon  marshaled  their 
men  by  trumpets. 

The  Hebrews  had  three  kinds  of  trumpets,  keren^  shophar^ 
chatzozernh.  The  first  two  were  more  or  less  curved,  and  were 
horns.  The  last  mentioned  was  a  straight  trumpet,  about  two 
feet  in  length.  It  is  shown  on  the  Arch  of  Titus,  where  a 
triumphal  procession,  after  the  fall  of  Jerusalem,  is  depicted. 
The  salpinx  of  the  Greeks ;  the  /u6a  of  the  Romans. 

Tlie  keras  was  the  brass  curved  horn  of  the  Greeks;  tlie 
cornu,  of  the  Romans. 


TRUMPET. 
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Fig.  6683. 


tributary  of  the  Rio  Negro  is  made  of  strips  of  palm-wood, 
the  mouthpiec*  fitted  with  clay  to  the  smaller  end  of  the  tube. 
Another  truQipet  of  the  Amazon  Indians  is  called  the  n/i-e.aud 
is  used  in  war.  It  is  made  of  a  long  and  thick  bamboo,  and 
has  a  split  reed  in  the  mouthpiece  like  an  oboe. 

The  funeral  trumpet,  or  boiuio,  of  the  Orinoco  Indians  has  a 
number  of  enlargements  on  the  tube,  is  made  of  baked  clay, 
and  is  three  or  four  feet  long. 

The  Peruvians  also  possessed  flutes  of  rarious  sizes ;  the 
tinga,VL  guitar  with  five  or  six  strings;  the  tambourine ;  and 
the  syrinx. 

The  trumpets  of  the  lAmas  of  Sikkim  are  made  of  human 

thigh-bones ;  and  as  the  corpses  of  the  lamas  of  this  proTince 

are  usually  burned,  the  necessary  bones  are 

obtained  from  Thibet,  where  the  bodies  of 

Fig.  6686. 


Egyptian  Trumpeters  ( Thebes). 

Xenophon  mentions,  in  the  "Anabasis,"  the  ceremonies  at 
the  Thracian  banquets  :  — 

*'  And  after  this  came  men  who  played  on  horns,  such  as  are 
used  for  giving  orders  with,  and  also  ou  trumpets  made  of  raw 
buU's-hide,  in  excellent  tune,  as  if  they  had  been  playing  on  a 
magadis  ■'  (a  harp  with  twenty  strings,  arranged  in  octaves). 

The  Greeks  had  six  varieties  of  trumpets  in  their  armies  ;  the 
Romans  but  four.  The  Greeks  had  lyres,  pipes,  flutes,  and 
cymbals  for  martial  music  ;  the  Romans,  only  the  trumpet. 

The  famous  lines  in  the  "  iEneid/'  wluch  are  considered  as 
onomatopoetic,  are, — 
*'j4/li*6a — terribi  —  iem  soni  —  tumprond — are  ca  —  noro.^'' 

The  equally  famous  ones  which  are  held  to  resemble  the 
cadence  of  a  gallop  are,  — 

"  Quadrupe  —  danle  pu  —  tretn   soni  —  tu  quatU  —  ungula  — 
campum.'^ 

The  Roman  tuba  {trumpet)  was  straight ;  the  comu  {horns  or 
shells),  curved;  the  /(r««5had  a  straight  stem,  and  curved  near 
the  bell-mouth.  It  was  shaped  much  like  a  tobacco-pipe,  but 
was  much  larger.  It  was  for  cavalry,  harsh  and  shrill  in  its 
tones. 

The  invention  of  the  trumpet  is  by  the  Romans  uniformly 
ascribed  to  the  Tyrrheni  (Etruscans). 

Fig.  6t3S4  is  an  illustration  of  a  trumpet,  from  the  curious 
work  of  Pere  Bonanni,  "  Description  des  Instrumens  Har- 
moniques,"  Rome,  1776-    It  is  referred  to  under  the  name  of 


Fig.  6684. 


Fig.  6685. 


Sikkim  Trumpet. 

the  defunct  are  cut  to  pieces  and  thrown  to  the  kites  or  into 
the  water.     The  bone  is  perforated  through  both  condyles. 

The  trumpet  of  the  Lamas  of  the  Tartarian  temples  is  a 
conch-shell,  blown  by  turns  toward  the  four  cardinal  points, 
—  south  and  north, east  and  west.  The  south  has  the  place 
of  honor  and  precedence  in  statement  in  China. 

Maelzel's  automaton  flute-player  was  exhibited  about  1800. 
It  was  dressed  as  a  trumpeter  of  Austrian  dragoons,  and  when 
wound  up  by  a  key,  played  several  marches,  gave  the  trumpet- 
calls  of  the  Austrian  and  French  cavalr>-,  and  several  other 
pieces. 

The  longest  Anglo-Saxon  trumpets  were  placed  on  a  stand 
when  blown.     Specimens  of  the  olipkant  are  still  preserved. 

2.  {Mitsic.)  A  stop  of  an  organ  having  reed-pipes 
tuned  in  unison  with  open  diapason.  The  octave' 
trumpet  or  clarion  stop  is  an  octaTe  higher.  See 
Stop. 

3.  An  ear-tube  or  conductor  of  sound.  See 
AcorsTic  Instruments  ;  Ear-trumpet. 

4.  {Spinning.)  a.  The  funnel  which  leads  a 
sliver  to  the  cylinders  of  a  drawing-niadiine,  or 
which  collects  a  number  of  combined  rovings,  and 
leads  them  to  condensing  cylindei-s,  as  in  Fig.  1751, 
page  744,  for  instance. 

Fig.  6687  shows  a  sectional  and  a  top  view  of  a  trumpet  for 
railway  draw-heads,  which  has  a  throat  made  adjustable  by  a 

Fig.  6687. 


Brazilian  Trumpet 
{Naxive). 

the    Courbee    Antique,   or 

Roman   trumpet,  and  is 

Tromba.  described  as  so  large  that 

it  could  only   be   carried 

by  means  of  a  bar  resting  npon  the  shoulder.     It  is  taken  from 

sculptures  on  ancient  tombs. 

Lilius  Geraldus  says  that  the  bodies  of  mature  persons  were 
carried  to  the  grave  with  the  sound  of  trumpets  ;  those  of 
juniors,  with  the  sound  of  flutes. 

In  the  museum  of  Rio  Janeiro  is  preserved  the  trumpet  of 
one  of  the  aboriginal  Caziques.  The  substance  of  which  it  is 
formed  is  hard  and  black,  and  appeared  to  be  handsomely 
carved  The  divergent  orifice  is  furnished  with  a  double  row 
of  red  and  scarlet  feathers,  which  add  to  its  length,  and  may, 
by  vibration,  affect  the  tones.  It  is  made  of  the  end  of  an 
alligator's  tail. 

The  trumpets  of  the  Araucarians  were  of  wood,  and  one 
described  by  Gumilla  was  found  among  the  Indians  of  the 
Orinoco.     A  trumpet  much  venerated  by  the  Indians  of  a 


Tntmpet  for  Draw-Head. 


plate  e,  which  is  closed  or  opened  by  a  set-screw,  so  as  to  allow 
a  sliver  of  not  exceeding  a  given  thickness  to  pass. 

b.  A  funnel-shaped  conductor  used  in  many  forms 
of  thread-machines  and  stop-motions  in  braiding, 
knitting,  spinning,  and  doubling  machines. 

5.  {Fiailwaij.)  The  flaring  mouth  of  a  railway- 
car  draw-head  which  directs  the  entering  coupling- 
Unk. 

Tnun'pet-ing.  {Mining.)  A  small  channel  cut 
behind  the  brickwork  of  the  shaft. 

Trun-cat'ed  Roof.  One  with  a  nearly  level  top 
surface  and  canted  sides.  See  CuRB-BOOF  ;  Man- 
sard Roof  ;  etc. 


TRUNDLE. 
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Trun'dle.  A  paii'  of  round  disks  united  by  round 
bars  or  ruiulh-s  which  act  as  teetli.  A  ibrm  of 
jiinion  ;  also  Icnown  as  a  loallower  or  lantern  wheel. 
A  trumllc-irheel.     See  also  Lanteun-wheel. 

Trun'dle-bed.  A  low  bed  on  small  wheels 
trundled  under  another  in  tlie  daytime,  and  at 
ni^'lit  ilrawii  out  for  a  servant  or  children  to  sleep 
on.     A  TuuCKLH-BED  (which  see). 

"  My  wife  and  I  on  the  high  bed  in  our  chamber,  and  Willet 
[the  uiaid]  in  the  trundle-bed."  —  Pepvs's  Diary,  1667. 

Trun'dle-head.  1.  {Nautical.)  The  head  of  a 
capstan  into  whose  peripheral  sockets  the  capstan- 
bars  are  inserted.  The  trundle-head  is  from  3  to  5 
fi'et  in  diameter,  and  has  a  handspike-socket  for  each 
foot  of  its  periphery.  The  length  of  the  bars  is  nearly 
three  times  the  diameter  of  the  trundle-head,  say 
from  8  to  14  feet. 

2.  (Gearing.)  One  of  the  end  disks  of  a  truiidle- 
ivhccl. 

Trun'dle-shot.  {Projeetilc.)  A  bar  of  iron,  12 
or  18  inches  long,  sharpened  at  both  ends,  and  a  ball 
of  lead  near  each  end.      It  upsets  during  its  flight. 

Trun'dle-'wheel.  A  wheel  acting  as  a  pinion, 
in  whicli  the  cogs  consist  of  rounds  or  trundles  fas- 
tened in  disks  which  are  secured  to  an  a.xle.  A  Lan- 
TEiiN-WHEEL  (which  See). 

Trunk.  1.  A  long  narrow  box ;  a  square  tube, 
usually  of  boards. 

A  tube,  usually  wooden,  to  convey  air,  dust,  broken 
matter,  grain,  etc.,  as, — 

a.  An  air-trunk  to  a  mine  or  tunnel. 

b.  A  dust-trunk  from  a  cotton-cleaner,  smut-ma- 
chine, or  factory  Hoor. 

c.  A  broken- mate  rial  trunk,  to  convey  graded  coal 
to  a  wagon  or  heaj),  broken  quartz  from  a  mill  to  the 
stampers,  etc. 

d.  A  grain  or  flour  trunk  in  an  elevator  or  mill,  up 
which  the  said  articles  are  conveyed  by  cups  on  a 
traveling-band,  a  spiral  screw,  or  an  air-blast,  or 
down  which  they  pass  by  gravity. 

2.  (Mining.)  a.  A  miner's  Hume  or  sluice  in  which 
the  slimes  (tinely  comminuted  ore)  suspeiuled  in  wa- 
ter are  settled  and  collected.      See  Trunking. 

b.  A  flume  for  conveying  water  to  a  gold-washing 
or  silver  works.     See  Flume. 

c.  An  upcast  or  downcast  air-passage  in  a  mine. 

d.  The  ijo.v-tube  in  which  attle  or  rubbish  is  sent 
out  of  the  miiie. 

e.  A  wooden  spout  for  water,  or  the  pipe  of  the 
draining-pump. 

3.  (Itydraulies.)  A  trough  made  of  planks  to 
conduct  water  from  a  race  to  a  water-wheel,  a  stream 
to  a  gold-digging,  bleachery,  factory,  tannery,  or 
mill.     A.  flume  ot  jjenslock. 

4.  (Pneumatics.)  A  boxed  passage  for  air  to  or 
from  a  blast  apparatus  or  blowing-engine,  in  smelt- 
ing, or  ventilation  of  mines  and  buildings.  An  air- 
shaft. 

5.  (Hatting.)  The  conduit,  tube,  or  guiding-box 
which  confines  the  air-currents  and  directs  the  fur 
fibers  from  the  picker  to  the  cone,  in  hat-body 
forming-machines. 

6.  (Hail way.)     The  main  line  of  a  railway. 

7.  (Architecture.)    The  shaft  or  body  of  a  column. 

8.  (Fishing.)  An  iron  hoop  with  a  bag  to  catch 
crustaceans. 

9.  (Steam.)  A  tubular  piston-i-od  used  to  enable 
the  connecting-rod  to  be  jointed  directly  to  the 
piston  or  to  a  very  short  piston-rod,  so  as  to  save 
room  in  marine  steam-engines.  The  width  of  the 
trunk  must  be  sufficient  to  give  room  for  the  lateral 
motion  of  the  conjiecting-rod.  See  Trunk  Steam- 
engine. 


Tmnlc. 


A  double  trunk  goes  completely  through  the  cylin- 
der, which  has  a  stuffing-box  at  each  end. 

10.  A  chest  covered  with  leather  or  its  substitute, 
for  conveyance  of  a  traveler's  clothes  and  toilet  ar- 
ticles. 

The  trunk-makers  of  France  were  incorporated  into  a  com- 
pany in  1696. 

Fig.  6689  shows  a  trunk  with  angle-pieces  to  strengthen  the 
corners ;  guards  to  project    from    the   corners   of  the  body 


Fig.  6689. 


Roulstone's  Trunk. 

when  shut     The  corner  longitudinal  strips  are  bent  at  right 

angles  at  their  ends,  to  lap  over  the  vertical  and 

transverse  corner  strips.  The  lower  corner  guards 

have  projections  for  attachment  and  protection 

of  the  ca.sters.      The  hinges  are  bent   to   lap 

around  the  ends  of  the  trunk      A  spring-catch 

holds  the  lid-case  into  the  lid. 

In  Fi}»,  6690,  the  front  portion  of  the  top 
part  of  the  trunk  is  hinged  to  the  back  part 
at  the  lid,  and  ni.ay  be  turned  up  thereon  so 
as  to  expose  the  falling  doors  of  the  hinged 
and  fixed  portions  of  the  upper  part. 

Trunk-a-larm'.    A  clock-alarm, 
or  one  sprung  by  a  trigger  when 
trunk-lid  is  oiieneil.     Taylor's  pat 
ent,  31, T."!!.  March  19,  1861. 

Trunk-brace.   The  guard  or 
stay   wliich    supjiorts   a   lid   c 
checks  its  liackward  motion. 

Trunk-cas'ter.       One    on 
which  a  trunk  may  be  wheeled. 
In    the   figure,   the    caster 
jouriuiled  in  the  cor- 
ner bracket. 

Trunk  -  en'gine. 
See  Trunk  Steam- 
engine. 

Trunk'ing.  An 
operation  forseparat-  Burneii's  Trunk. 


TRUNK-LIGHT, 
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TRUNK   STEAM-ENGINE. 


Fig.  6691. 


D-unk- Alarm. 


ing  the  slimes  of  ores  into  heavier  or  metalliferous 
and  lighter  or  worthless  portions. 


The  rivets  are  clinched  against  the  sheet-iron  plate. 
Pins    working 

through       the  Vig.  6694. 

frame  enter 
corresponding 
holes  in  the 
block,  to  hold 
it  at  any  de- 
sired point;  the 
pins  are  held 
in  opei-ative 
position  by 
springs,  and 
are  withdrawn 
by  a  treadle. 
Trunk-nail. 
A  nail  with  a 
head      shaped 


Fig.  6692. 


Trunk-Lid  Supporter. 


The  trunk  has  three  di- 
Tisions:  ihe^treke^iiie  cover, 
and  the  hutch. 

The  sflmfs  are  placed  on 
the  inclined  floor  of  the 
streke,  and  exposed  to  the 
action  of  a  small  current  of 
water,  say  as  much  as  will 
pass  through  a  3-inch  pipe 
with  a  foot  or  two  of  head. 
The  stream  carries  the  slime 
gradually  down  into  the 
coL'fr,  wliich  is  a  box  about 
3  feet  long  and  1  foot  wide 
and  deep  In  the  cooer  the 
slimes  are  agitated  by  a 
shovel,  so  as  to  become  reg- 
ularly disseminated  in  the 
water,  and  thunce  tliey  pass 


BurnetVs  Trunhnaker'' s  Anvil, 


into  the  hutch,  which  is  a  wooden  box  8  feet  long,  3  feet  wide, 
and  1  foot  deep. 

The  skill  consists  in  sending  over  the  water  and  suspended 
slimes  in  a  regular  manner.  The  capacity  of  the 
hutch  relatively  to  the  size  of  the  strenm  is  such 
that  the  passage  of  the  water  and  slimes  is  but 
slow,  so  that  the  slimes  have  time  to  settle  before 
the  end  of  the  hutch  is  reached,  where  the  water 
passes  off  comparatively  clear. 

When  the  hutch  is  full,  the  contenb*  are  sorted 
according  to  their  proximity  to  the  cover,  and  sub- 
jected to  farther  operations. 

The  operations  upon  ores  dependent  upon  the 
relative  weitjht  and  consequent  richness  of  their 
particles  are  conducted 
in  a  variety  of  machines, 
in  which  water  is  used  as 
a  means  of  dissemination 
and  suspension. 

Some  of  these  machines 
are  fixed,  and  the  ore  is 
agitated  by  tlie  current, 
aided  by  paddles  or  shov- 
els. Among  these  are 
Tyes, 
Keeves,  etc. 


ffiii 


Cl 


Trunk- Caster. 


Buddies, 

Trunks, 

Other  machines  which  agitate  the  stamped  ores  in  water  are 
dependent  upon  the  motion  of  the  vessel  itself.     Such  are 
Rockers,  Frames, 

Dilluiog  sieves,  Racks. 

Jiggers, 

Some  of  these  names  are  local,  and  peculiar  to  a  certain  ore 
or  mode  of  treatment.  The  Cornish  ores  of  tin,  copper,  and 
lead  are  treated  with  a  variety  of  machines,  and  the  compara- 
tive richness  of  the  ore,  as  well  as  local  customs  and  prejudices, 
gives  a  preference  to  one  or  another  of  the  machines,  the  object 
being  to  separate  the  ore  from  the  gangue ;  to  concentrate  it,  in 
fact,  ready  for  smelting. 

Trunk-light.  A  skylight  ;  sometimes  at  the 
upper  end  of  an  aperture,  whose  curb  or  lining  is  a 
trunk  or  .square  boxing. 

Trunk-lock.  A  lock  specifically  adajited  for 
trunks.  It  is  commonly  a  snap-lock,  which  is  self- 
fastening  when  the  lid  is  .shut.  There  are,  however, 
many  forms.     See  list  under  Lock. 

Trunk-mak'er's  An'vil.  The  trunk  is  placed 
upon  au  anvil-block  covered  with  sheet-iron  and 
mounted  on  a  horizontal  pivot  on  u  vertical  frame. 


like  a  segment  of  a  sphere,  so  as  to  make  a  rounded 

boss  when  driven.    Used  for  ornamenting 

coffins  and  trunks.     See  Nail.  Fig.  6695. 

Trunk-roU'er.    A  roller  journaled  in        jrmt^ 
a  plate  which  may  be   attached   to  the  ^^^^^ 
bottom   of    a   trunk   or   the    like.      See  vi-iiiiiil:^ 

TrUXK-CASTER.  Trunk-Roller. 

Trunk-stay,     See  Trunk-brace. 

Trunk  Steam-en'gine.  The  trunk  steam-en- 
gine was  so  named  by  its  inventor,  Humphrey,  1835. 
It  is  designed  to  obtain  the  direct  connection  of  the 
piston-rod  with  the  crank  without  the  intervention 
of  a  beam  or  oscillating  the  cylinder.  Attached  to 
the  piston  is  a  tube  or  trunk,  which  is  packed  in  the 
cylinder-heads,  and  has  sutficient  interior  diameter 
to  allow  the  vibration  of  the  piston-rod  by  the  throw 
of  the  crank. 

It  is  used  especially  for  marine  and  propeller  engines. 

The  tnink-tngine  differs  from  the  annular  cylinder  steam- 
engine  in  the  regard  that  the  piston  of  the  latter  moves  in  the 
space  between  fixed  outer  and  inner  cylinders.  See  Anndlar 
CvLiNDER  Steam-engine. 

In  Humphrey's  trunk-  Fig.  6696. 

engine,  «  is  the  cylin- 
der; 6,  the  piston  ;  c, 
the  connecting-rod,  the 
upper  end  of  which  is 
connected  to  the  crank 
(/,  and  the  lower  end 
passes  through  an  aper- 
ture in  the  piston,  and 
carries  a  pin  e,  the  ends 
of  which  work  in  bear- 
ings attached  to  the  un- 
der side  of  the  piston  ; 
/"is  a  bonnet  inclosing 
the  bearings  and  end  of 
the  connecting  -  rod. 
The  connecting  -  rod 
works  within  a  trunk  g, 
which  is  bolted  at  the 
bottom  to  the  top  of 
the  piston,  and  which 
slides  in  a  stuRing-bo,\ 
h  in  the  cylinder  cover. 
The  sides  of  the  trunk 
are  straight  and  parallel 
to  each  other,  and  the 
ends  are  semicircular ; 
the  width  is  just  suffi- 
cient to  receive  the 
connecting-rod  without 
rubbing,  and  the  dis- 
tance between  the  semi- 
circular ends  is  such  as 
to  allow  the  vibration  Trunk-Engine. 

of   the    connecting-rod 

during  the  revolution  of  the  crank,  k  is  the  slide-valve,  and 
m  ?n  the  columns  supporting  the  entablature  h,  which  carries 
the  plummer-blocks  in  which  the  shaft  revolves,  p  is  a  bonnet 
covering  the  manhole  in  the  cylinder  bottom. 

Engines  of  this  description  have  been  made  up  to  90  horse- 
power. 

As  the  effective  area  of  the  upper  side  of  the  piston  is  less 
than  the  lower,  the  steam  has  been  used  first  above,  and  then 
allowed  to  pass  below,  where  it  acts  expansively  in  giving  the 
upward  stroke. 


TRUNNION. 
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TRUSS. 


Fig.  6697, 


Roofs  Trunk-Engine. 

See  also  Whitham's  United  States  patent,  September  4,1841, 
using  live  steam  on  annular  head,  and  expanding  same  steam 
on  circular  head.  See  also  Henderson's  patent,  April  5,  lS7i), 
No.  101,617.  In  Root's  engine,  August  7,  1866,  No.  56,993,  the 
piston  is  attached  to  an  elongated  trunk  extending  through 
both  heads  of  the  cylinder.  The  pitman  passing  through  the 
trunk  is  attached  to  the  end  thereof  most  remote  from  the 
crank-shaft,  and  this  end  works  in  guides  secured  to  the  cylin- 
der-head. 

The  double-trunk  engines  constructed  by  John  Penn  and  Sons, 
Greenwich,  England,  for  the  English  iron-clad  "  Hercules,"  are 
said  to  be  the  largest  pair  of  screw  engines  ever  built.  There 
are  two  cylinders,  each  127  inches  in  diameter,  by  4  feet  6 
inches  length  of  stroke  of  piston  ;  the  diameter  of  the  trunks  is 
47  inches,  whose  area,  being  deducted,  gives  the  pistons  au  etlec- 
tive  diameter  of  118  inches. 

These  engines  are  intended  to  run  60  reTolutions  per  miDUte, 


Fig.  6698. 


consequently  the  two  ^. 
pistons  pa.<:s  through  a 
volume  of  84.600  cubic 
feet  per  minute  ;  they 
are  to  be  supplied  with 
steJim  by  the  ordinary 
horizontal  tubular  boil- 
ers, containing  in  the 
aggregate  about  1,000 
square  feet  of  grate  sur- 
6«e. 

Tr  unn  'ion. 

1.  {Stcam-otginc,) 
One  of  tlie  hollow 
axes  on  which  the 
cylinder  of  an  oscil- 
lating steam-engine 
reciprocates,  and 
through  which 
steam  is  received 
and  exhausted. 


Kai/lor''s  TVunnion-Latke. 


2.  {Ordtiatice.)  One  of  the  cylindrical  projections 
from  the  sides  of  a  cannon  or  mortar,  which  rest  in 
the  dieeks  of  the  carriage,  forming  supports  for  the 
piece  and  an  axis  on  which  it  turns  during  elevation 
or  depression.  The  trunnion  is  usually  one  caliber 
in  diameter  and  length. 

3.  A  general  term  for  an  axis  of  similar  character 
to  the  above. 

Truun 'ion-lathe.  A  machine-tool  for  turning 
off  the  trunnions  of  ordnance  or  oscillating  steam- 
cylinders. 

The  machine  employs  a  shafl,  carrying  a  revolving  cutter, 
whi?h  is  susceptible  of  feed-motion  to  and  from  the  axis  of  the 
shaft  upon  which  it  revolves.  The  shaft  is  arranged  to  plide  up 
to  and  from  the  article  to  be  planed,  and  is  operated  by  a  re- 
volving former  at  its  rear  end,  working  upon  a  shaft  at  right 
angles  to  the  one  carrying  the  tool,  which  also  has  a  sliding  mo- 
tion to  bring  the  difTerent  parts  of  the  former  to  act  upon  the 
tool-carrying  shaft. 

Trunn 'ion-ring.    A  ring  around  a  cannon  next 

before  the  trunnions. 

Tmnn 'ion-valve.  A  valve  attached  to  or  in- 
cluded in  the  trunnions  of  an  oscillating-cylinder 
steam-engine,  so  as  to  be  recijirocated  by  the  motions 
of  the  cylinder. 

Truss.   1.  {Nau-  F>g-  G699. 

ticttl.)       The    iron  ^ 

hoop,  stirrup,  and 
cla.sp  by  which  the 
middle  of  a  lower 
yard  is  secured  to 
the  mast. 

It  consists  of  a  hoop 
h  on  the  mast,  tightened 
by  means  of  the  screws  Tntss. 

s,  whose  open  heads  en- 
gage the  eyes  a  of  the  stirrup,  which  is  swiveled  to  the  hoop  y" 
on  the  yard  y  The  hoop  /"  has  jaws  c,  by  whose  closure  it  is 
tightened  on  the  yard  y.  Upper  yards  are  secured  by  B-parral, 
a  strap  of  rope  or  iron,  fitting  loosely  around  the  mast,  so  as  to 
Blip  readily  np  and  down  when  the  yard  is  raised  and  lowered. 

2.  (Surgical.)  An  instrument  to  keep  hernia  re- 
duced, that  is,  to  retain  the  intestines  within  the 
abdominal  cavity.  The  essential  feature  is  a  spring 
or  bandage  resting  on  a  pad,  which  is  kept  above 
the  orifice  of  protnision.  The  pad  is  usually  kept 
to  its  seat  by  a  spring  winch  readies  around  the 
body  terminating  opposite  to  the  ruptured  part. 
The  spring  is  cushioned,  and  sometimes  has  pads  to 
give  it  bearing  on  special  parts. 

Advertisement  in  the  ^^  London  Gazette,^'*  1665:  "Rowland 
Pepin,  famous  for  the  cure  of  rupture  or  broken-bdly  these  fifty 
years,  makes  easy  trusses  of  all  kinds,  and  lives  in  Naked-boy 

Fig.  6700. 


Htrnia  Trusses. 

Court,  near  Strand  Bridge,  without  Temple-bar,  London,  where 
the  poor  may  he  relieved  for  charity." 

The  modern  forms  of  truss  are  very  numerous ;  a  few  are 
illustrated. 

In  Fig.  6700,  a  shows  mode  of  application  of  the  hard  rubber 
truss  in  treatment  of  inguinal  hernia.  The  ppring  is  passed 
across  the  body  from  tlie  well  side,  and  the  longest  diameter  of 
the  adjustable  pad  is  placed  in  the  line  of  rupture. 

6,  "  hard  rubber  ela.<tio  nij;ht  trussi,'*  useful  in  cases  whore 
from  corpulency  or  otherwise  there  is  a  tendency  to  herniu.  A 
Stout  elastic  web  passes  around  the  body,  and  is  attached  to 
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TRrss. 


Fig.  6701. 


Fig.  6702. 


Trusses. 


TYicsses. 


the  pad  in  front  by  metallic  loops  engaging  studs  on  tbe  pad ; 
elastic  bands  pass  from  the  body  band,  under  the  limbs,  to 
studs  upon  the  rupture  pads. 

Fig.  ♦)701,  a,  left-side  truss. 

6,  elastic  abdominal  supporter, —  for  preventing  rupture,  — 
adapted  for  those  having  constitutional  tendency  to  hernia,  or 
to  be  used  while  taking  violent  exercise. 

Fig.  6702,  a,  double  truss,  with  supporter-brace. 

6,  umbilical  or  navet  truss. 

c,  single  truss,  with  brace  right  side. 

Fig.  6703. 


Tnisses. 

Fig.  6703.  a,  single  tru-^is,  for  adults  or  infants 

b,  convex  pad,  with  ball  and  socket  attachment. 

c,  convex  pad,  with  ball  and  socket  attachment,  and  set-screw 
for  giving  any  desired  position  to  pad. 

d,  double  truss. 

e,  reversible  pad  single  truss,  applied  from  ruptured  side,  the 
pad  having  a  sliding-ann  attachment  secured  by  set-screw. 

/,  truss  similar  to  foregoing,  with  ball  and  socket  and  set- 
screw. 

f,  double  truss,  on  the  same  plan  as  single  trusses  e  f. 
,  '*  Hood  "  pattern  truss. 
t,  umbilical  truss. 
k,  hard  rubber  pile  pipe, 
I,  prolapsus  nni  .>iUpporter. 
m,  abdnminal  supporter. 
n,  "  French  "  pattern  truss. 
0,  combination  pad  tnuss. 


p,  suspensory,  for  supporting  the  scrotum  in  hydrocele, 
variocule,  etc. 

7,  elastic  abdominal  belt. 

r,  "  Philadelphia"'  abdominal  belt. 

3.  (Carpeninj.)  A  frame  to  which  rigidity  is 
given  by  staying  and  bracing,  so  that  its  fignrc  shall 
be  incapable  of  alteration  by  turning  of  the  bars 
about  their  joints. 

The  simplest  frames  are  of  wood  and  of  few  parts.  More  im- 
posing structures  are  more  complicated,  the  parts  being  em- 
ployed in  rt'sistiug  extension  or  compression.  Composite  trusses 
employ  both  wood  and  iron  ;  in  fact,  few  of  any  importance  are 
destitute  of  bolts  and  tie-rods.  The  principal  simple  forms 
are  shown  in  Roof,  Figs.  4420-23,  pages  1971-73.  Railway 
bridges  of  the  present  day  exhibit  many  remarkable  structures 
of  this  class.  See  Truss-bridge;  also  Tcbiilar  Bridge,  and  list 
under  Bridge. 

d-.  Fig.  6704,  shows  secondary  rafters  r'  r',  which  are  added 
to  receive  the  sheathing,  and  connected  to  the  principal  rafters 

Fig.  6704. 


Roof-  IVusses. 

rr  by  purlins  q  q.  The  king-post  is  extended  down  to  support 
the  center  of  tbe  tie-beam,  into  which  the  principal  rafters 
only  are  mortised. 

In  Fig.  6704,  e  is  a  queen-post  wooden  roof-truss  at  the 
Greenwich  Hospital,  England 

n  is  the  tie  beam,  57  feet  long,  spanning  51  feet  clear. 

cr^  queen-posts. 

rf,  braces. 

p,  truss-beam. 

/,  straining-piece. 

g,  principal  rafters. 

A,  a  cambered  beam  for  the  platform. 

6,  an  iron  string  supporting  the  tie-beam. 

Fig.  6705. 


I 

(^ 

X 

\ 

f0 

L          J 

A\ 

// 

\\ 

■' 

K00/--7 

rw^Si-s. 

~\ 

Fig.  6705,  /",  another  form  of  second.iry  trussing  for  Iron  roofs. 

g,  compound  bridge-truss,  of  timber;  from  the  bridge  at 
Scbaffhausen. 

A,  lattice-truss;  commonly  used  in  timber  bridges  having 
abutments. 

t,  open  truss  ;  used  in  Gothic  roofs.  In  this  the  lateral  thrust 
is  not  entirely  removed. 


TRUSS-BEAM. 


2638 


TRUSS-BRIDGE. 


Fig.  6706.  4.    (Architecture.)      An 

ornanientcil  corbel  .serving 
to  su|)port  an  entablature 
or  bah'.oiiy,  or  to  coneeal 
thccniLsofthe  beams  which 
really  .su]]port  the  strnc- 
ture  ;  in  the  latter  case  it 
is  iVeijuently  made  of  gal- 
vanized sheet-iron. 

Truss-beam.  An  iron 
frame  serving  as  a  beam, 
girder,  or  summer. 

A  wooden  beam  or  frame 
with  a  tie-rod  to 
strengthen    it 
against  deHection. 
Truss.  Thi.s  trussing  may 

be    done    in    two 
ways  :  1st,  by  inserting  cast-iron  struts,  as 
in  a,  thus  iilaeing  the  whole,  or  nearly  the 
whole,  of  the  wood-work  in  a  state  of  ten- 
Fig.  6707. 


'  maximum  of  streDgth  ivith  the  minimum  of  lightness,  by  dis- 
pensing as  far  as  possible  with  compressive  forces,  and  rely- 
ing us  little  as  may  be  oo  the  rigidity  of  materials. 

Rider's,  one  of  the  earlier  American  forms,  is  composed  of 
an  upper  and  a  lowerchord,  —  the  former  of  cast. and  tllc  latter 
of  wrought,  iron,  —  counected  by  upright  posts  of  cast  and 
diagonal  braces  of  wrought  iron,  and  has  been  successfully 
employed  in  bridges  of  moderate  span. 

In  Fink's,  which  has  been  extensively  used  upon  railways  in 
this  country,  the  foot  of  each  principal  strut,  or  king-post,  is 
connected  with  the  ends  of  the  top-chord  by  a  pair  of  diagonal 
'  bars  which  support  the  weight  of  one  half  the  truss  ;  each  half- 
span  is  again  subdivided  by  a  strut  and  two  diagonal  tonsion- 
I  bars,  exteniled  one  to  tlie  nearest  end  of  the   tnp-chord,  and 
I  the  other  to  the  top  of  the  center-post;  each  quarter-span   is 
j  similarly  divided  into  eighths,  and  these,  again,  for  spans  of 
I  more  than  100  feet,  into  sixteenths. 

Fig,  6703. 


Trussed  Beams. 

sion  ;  2d,  by  wrought-iron  tension-rods,  as 
in  b,  which  take  the  whole  of  tlie  ten.sion, 
whilst  the  timlier  is  thrown  entirely  into 
compression. 

For  various  other  forms  of  truss,  see 
Br.iDGE  ;  TaiLSS  ;  Rafter  ;  Roof  ;  Truss- 
Duipor; ;  etc. 

Truss-bridge.      A   bridge    which    de- 
pends for  its  stability  upon  the  application  of  the  | 
principle  of  the  truss.     Short  bridges  of  this  class  ; 
may  be  formed  by  a  single  truss  ;   larger  structures 
are   composed   of    a 
Fig.  6708.  system  of  trussi'S  or 

bays    so    connected 
that  the   spaces  be- 
tween     the      abut- 
ments and   the 
piers   may  each 
be   regarded    as 
b  constituting      a 
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Deck-Erirlge  Trusses. 

single  coni]iound  truss.  Fig.  6708  shows  several 
trusses  for  bridges  of  short  span. 

a,  deck-truss  for  30  feet  span. 

6,  deck-truss  for  from  24  to  48  feet  span. 

f,  deck-truss  for  "0  feet  span. 

rf,  dork-trusa  for  100  feet  span. 

The  extensive  use  of  wrought  iron  is  a  characteristic  feature 
in  briilj^es  of  this  kind,  that  material  being  generaUy  employed 
in  aU  parts  which  have  to  resist  a  tensile  strain,  and  the  vari- 
ous systems  each  aim  to  solve  the  problem  of  combining  the 


'Principles  of  Through- Bridge  Trusses. 

In  Bollman's  truss,  the  load  upon  each  panel  is  transferred 
to  the  end  of  the  truss  by  a  pair  of  suspension-bars.  The 
former  tailrond  bridge  at  Harper's  Ferry  was  of  this  kind,  hav- 
ing four  parallel  trusses  for  a  double  liue,  with  a  clear  span  of 
324  feet,  the  span  being  divided  into  eight  panels.  The  depth 
of  the  truss  was  17  feet  6  inches,  and  with  a  weight  of  122  tons, 
at  a  speed  of  8  miles  an  hour,  the  deflection  at  the  center  is 
stated  to  have  been  but  IJ  inches. 

a  {Fig.  6709),  Fink  system.         e,  Linville  system. 

6,  Bollman  system  y,  Post  system, 

c,  Howe  or  Jones  system.  g-,  system  of  triangles. 

d,  Murphy-Whipple  system. 
The  Louisville  railway-bridge  is  of  iron  trusses,  and  has 

Piers 28. 

Spans 29.  from  30  to  400  feet. 

Length  of  superstructure.  5,294  feet. 

Ilight  above  high  water,  50.^  feet. 

Hight  above  low  water,  101  feet. 

Wood  in  superstructure,  810,000  feet,  board  measure. 

Masonry  in  piers,  30,000  cubic  feet. 

Iron  in  bridge.  8,723.000  pounds. 
Cost,  $1,555,000. 

The  railway  bridge  of  the  Susquehanna,  at 
Havre  de  Grace,  wa.s  built  from  the  plans  of 
George  A.  Parker.  Its  co.st  was  about  SI, 500,000. 
The  work  occupied  about  1,000  men  for  4  years. 
The  piers  which  support  the  superstructure  are 
13 ia  number,  and  are  of  stone  carefully  laid  in 
cement, within  cais.'ions  of  boiler-iron,which  reach 
a  point  above  the  line  of  running  ice.  From  this 
higlit  the  piers  are  finished  with  cut-stone,  laid  in 
courses.  The  draw-pier  is  circular,  with  a  diameter  of  24  feet 
8  inches  at  the  top  of  the  caisson,  while  each  of  the  other  piers 
has  a  width  of  8  feet,  and  a  length  of  35  feet  4  inches  at  top 
of  caisson,  and  a  width  of  7  feet  3  inches  at  top  of  cut-stone. 
Beside  the  piers  which  carry  the  superstructure,  there  are  at 
the  draw  2  guard-piers,  one  above  and  one  below,  which  serve  to 
protect  the  draw  from  injury,  and  to  aid  vessels  in  passing.  It 
is  substantially  the  Howe  truss. 

The  bridge  across  the  entrance  tn  the  Niagara  River,  at  Black 
Rock,  designed  for  the  use  of  the  Grand  Trunk.  Great  Western, 
Canada  Southern,  New  York  Central,  Erie,  and  New  York  West 
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Shore,  and  Chkaeo  Railways,  has  a  total  length  of  3.5o0  feet, 
13^)  feet  of  which  are  over  trestle-work  upon  S*juaw  Island,  450 
feeC  over  Black  Rock  Harbor,  and  the  remainder  over  the  main 
braocb  of  the  riTer.  The  river  portion  of  the  bridge  has  8 
piers  and  2  abutments.  Owing  to  the  depth  of  water,  from  12  to 
45  feel,  and  a  current  of  from  bk  to  lO  mlle-<  an  hour,  varjing 
with  the  state  of  the  wind,  considerable  difficulty  was  experi- 
enced ID  the  construciion  of  the  piers,  which  were  founded 
upon  caissons.  Four  of  the  spans  are  ly<j,  and  three  others 
2t0  feet  wide,  in  the  clear,  and  there  are  two  draw-openings, 
each  160  feet  wide-  lu  Black  Rock  Harbor  are  two  draw-open- 
ings, each  of  90  feet,  and  a  hsed  5pan  of  220  feet ;  these  are 
supported  on  2  piers  and  2  abutments.  The  masonry  is  of 
sandstone,  and  the  superstructure  of  wrought-iron,  from  the 
Piicenixville  works,  the  whole  amount  of  iron  used  being  over 
2.'."00  tons.  The  190-foot  spans  weigh  13'.  and  the  24tVfoot 
^ins  205  tons  each.  After  completion,  one  of  the  lyiVfoot 
Fpans  was  loaded  with  210  tons  of  rails,  equally  distributed  oxer 
toe  floor-beams,  — a  weight  greater  than  that  of  a  continuous 
line  of  locomotives  covering  the  >pan,  —  and  left  in  that  con- 
di:ion  for  three  days  :  the  deflection  amounted  to  but  one  inch, 
and,  on  the  removal  of  the  load,  the  truss  resumed  exactly 
its  former  position.  The  entire  cost  of  the  bridge  was  aboat 
91^,000. 

Fig.  6710. 


Fig.  6711. 


Bridge-  7>u$seS' 

f,  Detroit  Bridge  and  Iron  Works.  Detroit.  Mich. 

/,  Baltimore  Bridge  Company.  Baltimore,  Md. 

?,  Kellogg  and  Maurice,  Athens,  Pa. 

A,  Niagara  Bridge  Works,  Niagara,  N.  Y. 

»,  Macdonald.  New  York. 

ji  Louisville  Bridge  and  Iron  Company,  Louisville,  Ky. 

A,  Patapsco  Bridge  and  Iron  Works,  Baltimore,  Md. 

Trussed  Gird'er.    A  ( onstniction  having  special 
appliiatioii  in  centtriHg,  as  shown  in  the  annexed 
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Bridge- Trusses. 

Rgs=.  6710,  6711,  show  sereral  forms  of  trasses  adopted  by  the 
prinripal  bridge-building  firms  ia  the  United  States.  See  also 
IBON  Br[d<;e. 

a,  Kelloqig  Brid^  Company.  Baf&lo,  N.  Y. 

6,  American  Brid^  Company. 

c,  Phoeoixrille  Bridge  Company,  Philndelphia. 

d,  Watson  Mannfiir taring  Company,  Paterson,  X.  J. 


'  cut,  which  exhibit.s  a  portion  of  the  centering  of  one 
I  of  the  Lonilon  Bridge  arches.     See  Tru.ss. 
I      Trussed  Roof.    One  involving  the  principles  of 
a  truss  ;    containing  principals,  purlins,  stmts,  and 
tie.'i     .See  Roof  ;  Triss. 

Truss-hoop.  (Coifxring.)  One  placed  aronnd 
a  Kirrel  to  strain  the  staves  into  position,  collapsing 
them  toward  the  chine,  leaving  the  bulge  at  the 
middle  portion. 

The  example  (Fig  6713)  is  a  derice  for  binding  and  pieserring 
the  integrity  of  thetorrel  when  the  hoops  are  removed,  in  or- 
der to  replace  a  broken  or  decayed  stare  without  removing  the 
contents. 

Truss'ing-ma-chine'.      (Coopering.)     One   for 
drawing  the  truss-boops  upon  casks,  to  draw  the 
ends  of  the  staves  together  at  the  chines.     A  hoop- 
1  driving  machine. 
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Truss-piece.    A  piece  of  filling  between  com- 
partments ol'  a  fianied  trass. 
Fig,  6713.  Try'ing-plane.  (Joinery.) 

Try-plane.  The  second  in 
Older  of  fineness  of  the  join- 
er's bench-planes.  The  first 
is  the  jack-plane,  which  pre- 
pares the  snrface.  The  try- 
i'«</-plaue  is  long,  and  levels 
tlie  surface,  trying  it  for 
straightness.  It  is  succeeded 
by  the  jmnel  and  the  smooth 
planes. 

Try'ing-square.      See 
Try-sqitaue. 
Truss-Hoop.  Try'ing-up    Ma-chine'. 

(Wood-workiny.)  A  nuichine 
for  planing  and  trying-up  scantling.  Revolving  cut- 
ters, driven  at  a  high  velocity,  are  employed  ;  these 


may  be  of  suitable  shapes  for  molding  beading,  rab- 
beting, etc.  Tile  stutt'  may  be  secured  on  the  cast- 
iron  feed-table  by  cramps  at  intervals  of  3  feet,  and 
the  cutter-block  carriage  is  provided  with  two  press- 
ure-rollers to  kee]i  down  the  stuff  when  the  cramps 
are  not  reciuired,  and  is  raised  or  lowered  by  a  han- 
dle in  connection  with  two  side-screws.  The  feed- 
motion  is  self-acting. 

Try'sail.      (Nauliml.)      A  storm-sail  of  strong 
material  and  relatively  smaller  area. 

A  fore-and-aft  sail  set  with  a  boom  and  gaff  in 

ships.     Similar  to  a  spencer,  spanker,  driver.     For 

the  names  of  its  parts,  see  Foue-AiNH-aft  Sail. 

Try-square.    An  instrument  used  by  cai-penters 

and  joiners  for  laying  off' 

Fig.  6714.  short  perpendiculars,  etc. 

It  consists  of  a  thin  blade 
of  steel  about  6  inches  long, 
let  into  a  wooden  piece  of 


Tryin^-itp  Machine. 


similar  length  and  securely  fastened  at  right  angles 
thereto,  the  edges  of  both  being  accurately  straight. 
See  Squake. 
Fig.  6715.  Fig.  6715   shows  a  try- 

square  and  bevel  in  which 
the  pivoted  blade  is  drawn 
Id  one  direction  by  a  spiral 
spring,  and  has  a  toe  rest- 
ing against  the  projection 
of  an  adjustable  plate,  by 
which  it  is   retained   to  any  jingle.      The 
angle  between   the  head-bar  and  blade  is 
denoted  by  an  index-plate. 

T-3quare.  A  draftsman's  ruler. 
The  blade  is  set  at  riglit  angles  to 
the  helve,  and  the  latter  slips  along 
the  edge  of  the  drawing-board, 
which  forms  a  guide.  The  helve  is 
Try-&imre  and  made  of  two  parallel  pieces,  in  one 
^"'''-  of  which  the  blaile  is  mortised.    The 

other  portion  of  the  helve  is  adjustable  on  the  set- 
screw  to  any  angle,  so  as  to  rule  parallel  oblique 
lilies,  or  to  form  an 
Fig.  6716.  oblique    base    for    the 

triangles,  which  are  the 
usual  rulers  in  plotting 
and  ]dojecting. 

Fig  6716  has  a  shifting 
member  on  one  side  of  its  tongue,  so  as  to  give  the  latter  any 
angle  with  the  base  line  of  the  drawing  The  tangent-screw  and 
protractor  admit  accurate  angular  a4justment. 

Tub.  1.  (Domestic,  etc.)  A  small  ca.sk,  half-bar- 
rel, or  piece  of  cooper  work,  with  one  bottom  and 
open  above ;  as  a  ivashtah,  ■mccil-tuh,  iimsh-tuh,  etc. 

2.  (Mining.)  a.  A  corve  or  bucket  for  raising 
coal  or  ore  from  the  mine. 

b.  A  casing  of  wood  or  of  cast-iron  sections  bolted 
together,  lining  a  shaft. 

3.  (Metallurgy.)  One  form  of  chamber  in  which 
ore  or  slimes  are  washed  to  remove  lighter  refuse. 
See  JiGGKR  ;  Frame  ;  Trun'K  ;  etc. 

Tu'ba.  (Mi'.sic.)  A  brass  wind-instrument,  the 
lowest  as  to  pitch  in  the  orchestra.  It  has  five  cyl- 
inders, and  its  compass  is  four  octaves. 

Tub'bing.  (Mining.)  Lining  a  .shaft  with  ca.sks 
or  cylindrical  caissons,  to  avoid  the  caving  in  of  the  i 
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ground.    Especially  used  in  shafting  through  quick- 
sand.    See  Caisson. 

Tube.     1.  A  metallic  pipe,  of  many  kinds  and 
uses. 

The  first  wrought-iron  tubes  made  on  a  large  scale 
were  for  barrels  of  fire-arms  (see  Gun-barrel),  but 
the  introduction  of  illumi- 
nating  gas,    in    the    first 
place,  found  a  use  for  the 

Fig.  6717. 


T-.^guare. 

old  musket-barrels  which 
were  stored  away  after  the 
general  peace  of  Europe, 
1816,  and  subsequently 
gave  rise  to  a  general  de- 
mand for  tubing  of  various  lengths  antl  sizes,  for 
which  the  olil  barrels  would  have  been  unsuited  had 
they  not  already  been  c.\linusted. 

Under  Russell's  patent,  1824  (English),  the  tubes  were  first 
bent  up  by  hand-hammers  and  sw.Tjjes,  (o  bring  the  edges  near 
together,  and  then  they  were  welded  between  semicircular 
swages,  fixed  respectively  in  the  anvil  and  the  face  of  a  small 
tilt-hammer  worked  by  machinery,  by  a  series  of  blows  along 
the  tube,  either  with  or  without  a  mandrel.  The  tube  was 
completed  by  being  passed  between  rollers,  with  half-round 
grooves,  which  forced  it  over  a  conical  or  egg-shaped  piece  at 
the  end  of  a  long  bar,  to  perfect  the  interior  surface. 

Various  improvements  were  afterward  made,  as,  for  instance, 
bending  the  skelps,  first  to  the  semi-cylindrical  and  then  to  the 
tubular  form,  preparatory  to  welding,  by  swage  tools,  \Yorked 
by  machinery.  The  whole  process  was  afterward  carried  on  by 
rollers,  whicii  were  abandoned  on  account  of  the  difference  in 
Telocity  between  the  greatest  and  least  circumferences  of  the 
rollers. 

Subsequently,  the  plan  was  adopted  of  bending  the  end  of 
the  skelp  to  the  circular  form,  and  heating  the  whole  skelp  to 
a  welding  heat  in  a  furnace.  It  is  then  dragged  by  the  chain 
of  a  draw-bench  through  a  pair  of  tongs,  with  bell-mouthed 
jaws,  which  are  opened  at  the  moment  of  introducing  the 
skelp.  No  mandr<*l  is  employed.  By  this  means  wrought-iron 
tubes,  from  i  inch  diameter  and  1  ,„  inch  bore  up  to  those  of  6 
inches  internal  diameter  and  ^  to  ^  inches  thick,  are  mado 
with  a  perfect  weld. 
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The  following  table  shows  the  progpresa  of  inveatioa  ia  this 
direction :  — 

Draw-bench  introduced  into  England 15R5 

Rolls  invented  for  rolling  iron,  by  Henry  Cort .1783 

Draw-bench    and    rolls    used  for   making    lead-pipe,    by 

Wilkinson 1790 

Combination  of  2,  3,  or  more  pairs  of  rolls,  by  Hay  lediue..  1798 

Welding. 
Fig.  6718.  a,  hand-hammer. 

b,  power-liammer. 

c,  rolls  with  several  passes, 
rf,  alternating  holes. 
e,  segment  moving  on  a  bed. 
y,  three  or  four  rolls  making  one  hole. 

ft        LJ      ?■.  drawing  through  holes  or  tongs. 

A,  drawing  through  rolls. 

Finishing. 

i,  draw-bench  and  rolls. 

;,  draw-bench  and  rolls. 

Drawing  over  a  Mandrel, 
k,  no  mandrel. 
I,  parallel  and  in  motion. 

yin,  taper  and  in  motion. 
"■ ,  *  n,  enlarged  end  and  at  rest. 

Form  of  Joint. 

0,  but  or  jump. 
---^  ^             ?^\^  Pi  scarf  or  lap. 

\^r-y^  ^^     ^^ — '       The  excellence  attained  in  making 
1  "         I  e  tubes  has  been  owing  to  the  persistent 

attempts  at  perfection  in  manufactur- 
ing two  articles,  —  gun-barrels,  and 
tubes  for  steam-engine  boilers  and  con- 
densers. 
The  series  of  English  patents  on  this 
,  subject  may  be  thus  enumerated,  —  the 

'  -'  letters  in   parentheses  have   reference 

to  the  diagram,  Fig,  6718  :  — 
n   (j=>^„«^s»  Cook,  1808  {a  i  j  t  p).      1.    Forge  a 

*    Oz  ->^_  round  bar,  drill  a  hole  longitudinally  ; 

elong;ite  by  draw-plates,  or  grooved 
rollers,  over  a  mandrel. 

2.  Turn  a  skelp  over  a  mandrel; 
~h         weld,  and  draw  as  before. 

3.  Force  a  circular  plate  of  iron 
through  a  series  of  holes  in  a  die,  giv- 
ing it  a  cup-shape,  which  is  eventually 
opened  at  bottom  and  elongated  to  a 
cylinder,  by  drawing  a.s  before. 

,  3  ^^sSSfc..  James  and  Jones,  1811    (b  c  m  p). 

1.  The  heated  skelp  is  turned  over  a 
mandrel,  and  swaged  by  a  hammer, 
while  resting  in  a  grooved  anvil. 

,  2.  Welded  and    rolled    by  grooved 

'^        rollers. 

Osborne,  1817  (b  c  d  e  n  p).     The 
)  I         ekelp  is  turned  and  welded  on  a  man- 
drel, which  has  a  shield  to  prevent  its 
.  passing  between  the  rollers,  so  that  the 

I  "*  barrel  is  drawn  off  the  mandrel.  This 
is  repeated  with  progressively  smaller 
mandrels  and  grooves. 

Russell,  1824  (b  j  k  I  o)      The  skelp 
rt  welded  by  grooved  anvil  and  top  tool. 

Whitehouse,  1825  (s  k  o)     The  .skelp 
,  was  turned  into  position  for  welding, 

'  ■'^  and  was  then  drawn  between  dies,  or 

Principles  of  Action  of    passed  between  grooved  rollers,  with- 
Tube-Makin^.  out  mandrel  or  internal  support. 

Royl,  1831  (c  i  k  o).  Two  grooved 
rollers,  which  received  bent  and  heated  skelp,  and  drew  it  out 
of  the  mouth  of  the  furnace. 

Harvey  and  Brown,  183*5  [c  n  o  p).  The  mandrel  was  a  short 
instrument,  just  in  front  of  the  rollers,  so  that  the  enlarged 
head  came  just  beyond  the  pinch  of  the  rollers.  Tn  working,  the 
heated  tube  was  forced  over  the  short,  cranked  stem  of  the 
mandrel,  the  unclosed  seam  of  the  tube  being  sufficiently  open 


to  allow  it  to  pass  the  fin  by  which  the  stem  of  the  mandrel  was 
carried. 

Russell,  1836  (k  ij  k  a).  The  end  of  the  skelp  being  turned 
around,  so  as  to  make  the  edges  lap,  it  is  pulled  at  a  welding 
heat  between  dies,  or  rollers,  without  a  mandrel  or  central 
support. 

Frosser,  1840  (fn  a  p).  Four  rollers',  each  having  a  groove 
equal  to  the  quarter  of  the  circumference,  and  driven  by  gear- 
ing, so  as  to  travel  at  the  same  velocity.  The  end  of  the  skelp 
was  bent  around,  entered  between  the  rollers,  and  discharged 
on  to  a  straight  mandrel,  smaller  than  the  bore. 

Cutler,  1841  {g  li  i  k  n  o  p). 

Russell  Whitehouse,  1842  (g  I  p).  The  skelp,  bent  into  an 
oval  form,  was  placed  on  a  small  mandrel,  which  filled  it  across 
the  minor  diameter.  The  pressure  was  applied  at  the  other 
edge  of  the  lap,  then  at  the  inner,  and  lastly  in  the  middle. 
Drawing  between  dies  restored  the  circular  form  and  loosened 
the  mandrel 

Russell,  1845.  The  edges  of  the  skelp  are  lapped  on  a  long 
bar,  which  is  then  drawn  beneath  a  grooved  roller,  to  close  the 
weld. 

Banister,  1849.  Has  a  combination  tube,  braes  inside,  then 
iron,  copper  outside,  so  that  the  former  is  exposed  to  the  fire, 
the  copper  to  the  water,  and  the  iron  stiffens  both.  The  an- 
nealed tubes,  of  proper  size,  are  telescoped,  and  then  drawn 
between  dies,  to  elongate  and  attenuate  them. 

Ostrander's  tubular  iron  is  rolled  with  a  compound  mandrel, 
30  feet  long,  of  required  diameter  and  shape,  and  with  a  hole 
from  I  ,o"  to  any  required  size.  It  is  used  for  stay-bolts  for 
boilers,  where  it  indicates,  by  leaking  into  the  fire,  if  the  bolt- 
head  has  given  way  ;  also  used  for  hollow  pump-plungers, etc. 

Fig.  6720  is  a  machine  for  making  sheet-metal  tubes  from 
blanks  or  skelps.  A  series  of  pairs  of  rolls  is  used  in  connec- 
tion with  a  stationary  mandrel  of  peculiar  shape,  by  which  the 
sheet  of  metal  is  first  bent  to  the  form  of  a  trough,  with  one 
edge  higher  than  the  other  ;  then  into  a  tube,  with  its  marginal 
surfaces  bent  up  and  in  contact.  The  projecting  edge  is  next 
bent  over,  and,  lastly,  the  lap  is  bent  down  upon  the  tube  and 
flattened. 

Telescope-tubes  are  made  of  bi-ass  skelps,  turned  over  and 
soldered.  They  are  then  forced  on  to  a  steel  mandrel  and 
drawn  through  a  die. 

Fluted  tubes  are  drawn  through  ornamental  dies  of  the  re- 
quired form.     The  mandrel  is  frequently  cylindrical. 

Joint  wire  is  a  fine  tube  used  by  silversmiths  and  watch-case 
makers.  A  small  pipe  is  threaded  on  a  piece  of  steel-wire,  and 
both  are  drawn  through  a  die,  like  a  piece  of  solid  wire.  See 
Pipe  ;  Lead-pipe. 

For  lead-pipe  making  and  lining  luith  tin,  see  pages  1271, 
1272. 

For  making  of  gun-barrels,  see  pages  1032, 1033. 

For  busking,  see  page  413. 

See  also  Pipe,  pages  1707,  170S,  and  list  un-       Fig.  6719. 
der  that  head. 

For  tubing  for  oil-wells,  see  Well-tubing. 

2.  India-rubber  tubes  are  made  :  — 

1.  By  wrapping  slips  of  rubber  or  rubber- 
cloth  around  a  mandrel  of  gla.ss,  which  is 
afterward  withdrawn,  the  layers  and  the  edges 
being  joined  by  solvents  or  heat. 

2  By  driving  the  pastry  mass  out  through 
an  annular  die-opening,  in  the  manner  of  mak- 
ing Le.\d-pipe  (which  see). 

The  flexible  tube  (Fig.  6719)  has  a  frame- 
work of  flattened  wire,  wound  spirally  round 
a  mandrel  This  tube  or  coil  is  then  covered 
with  a  braided  or  woven  coating  saturated  with 
oil  or  varnish.  Another  coatiug  of  a  narrow 
strip  of  leather  is  then  wound  spirally  over 
this  and  oiled  or  varnished,  over  which  is 
woven  or  braided  another  coat  which  forms 
the  outside,  and  which  is  then  oiled  or  var- 
nished. The  mandrel  is  then  withdrawn  from 
the  finished  tube. 

3.  {Ordnance.)     A  primer  for  ord-  _   _ 
nance.    A  small  cylinder  placed  in  the  Flexible  Tubing. 


Fig.  6720. 


166 


Machine  for  Making  Sheet-Metal  Tubes. 


TUBE-BRUSH. 
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vent  of  a  gun,  and  containing  a  rapidly  burning  com- 
position, wliose  ignition  tires  the  powder  of  tile 
charge.     See  1'i;iming-tube. 

The  friclion-primer  or  friction-tube  is  a  variety  of 
priming-tube.     See  FiucTloN-riUMEK. 

4.  (Uydraulics.)     The  barrel  of  a  chain-pump. 

5.  {Steam.)  A  pipe  lor  water  or  tire  in  a  titcam- 
boiler.  It  would  be  well  to  call  water-iiipes  tubes, 
and  tire-pipes y/HCS,  if  it  were  not  too  lati-  to  attempt 
careful  nomenclature  now.     The  present  practice  is 

to  call  them  Hues  or  tubes,  according  to 
Fig.  6721.     their  relatively  large  or  small  diameter 
respectively.     See  Tlusulah  BoiLKii. 

Tubes,  in  locomotive-boiler.'*,  are  of  brajis  or 
irou,  about  two  inches  out.side  diameter.  Ttley 
extend  between  the  tube-.^heets  of  the  boiler, 
and  are  fixed  in  them  by  ferrules  driven  in  at 
each  end,  which  make  them  steam-tight. 

6.  (Surfiiad.)    a.  An  esophageal  tube, 
'  capable  of  Ijeing  passed  into  the  stomach. 

b.  An  elastic  gum   tube   passed  per 
'  ano  into  the  colon,  to  discharge  air  or 

introduce  enema. 

c.  A  tracheal  tube. 
Tube-brush.   (Steam.)  A  wire  brush 

for  ideaning  tire-tubes  (Hues)  of  steam- 
boilers. 

Stillwell's  tube-brush,  patented  March  20, 
18tJ4,  has  a  screw-shank  at  one  eud  and  an  e>e 
at  the  other,  so  that  it  may  be  operated  by  pull- 
ing and  pusliing  from  the  respective  ends  of  the 
tubes. 

Titbe-Brusti,       The  wires  are  flat  on  the  ends,  so  as  to  act  a.s 

cutters,  and  are  soldered  to  the  shaft,   which 

consists  of  a  twisted  rod  between  whose  strands  the  wires  tire 

held.    The  bottle-brush  has 


through  which  a  cord  may  be  passed  for  the  purpose  of  draw- 
ing it  through  the  tube. 


Fig.  6724 
wire, 

arranged  spira 
central  axis 


Fig.  6722 


similar  construction,  with 
bristles  instead  of  wires. 

Tube-clamp. 

(IVcll-hurincj.)  A  de- 
vice used  in  lilting  and 
withdrawing  well-tub- 
ing. It  has  a  pair  of 
jaws  which  are  tightly 
clamped  around  the 
tube,  and  a  l)ail  to  each 
jaw,  for  the  engagement 
of  the  hook  of  the 
tackle. 

Tube-clean'er. 
(Stcitm.)  A  deviie  for 
cleaning  tlie  interior  of 
boiler  and  otlier  tuties. 

Fig.  6723  is  composed  of  two  spiral  coils  of  steel  wire, 
both   coils  being  spirally  arranged   around  and  con- 
nected with  a  central  twisted  stem,  having  a  screw-thread  at 
one  end  for  the  attach- 
Fig.  6723.       ment  of  a  handle,  and  Fig.  6725. 

a    loop    at    the   other,  cs% 


brush   of 


Tid>e  -  Cleaner. 


Steel- l^pring 
Tube  ■  Cleaner. 


IlUn^orlti's  Boiler-  Tube  Cleaner. 

of  a  screw  ;  used  for  cleaning  out  tubes. 

The  boiler  tube  cleaner  IFig.  6725)  consists  of  a  number  of 
flat  steel  springs,  which  have  a  spiral  twist  and  act  as  scrapers. 
These  are  secured  between  two  caps  on  a  screw. threaded  rod. 
By  varying  the  distance  of  the  caps,  the  scrapers  are  elongated 
or  spread  out  to  fit  tubes  of  varying  bores. 

Fig  6726  shows  a  flexible  pipe  and  nozzle  for  blowing  steam 
through  the  tubes  for  removing  soot  and  scale  McDowell, 
March  6,  1866,  uses  jointed  pipes  for  the  same  purpose. 

Tube-clip.  A  kind  of  tongs  used  for  holding 
test      or       other 

heated     tubes    in  Fig.  6727.  Fig.  6728. 

chemical  manipu- 
lations. 

Tube-cock.  A ^-,...-„ 

S])ecics     of     COCK  L^^^i^s^ 
ciuisisting   of    an 
india-rubbertube,         Tube-Cock. 
which     is     fitted 
within  a  yiipe  and  compressed  by  a 
screw-valve  when  it  is  desired  to 
sto]t  the  ro\\'  of  li(piid. 

Tube-com'pas9.  A  drafts- 
man's compass,  having  tubular 
legs  containing  .sliding  extension- 
pieces  adjustable  to  any  required 
length  by  means  of  set-screw 
One  leg  carries  a  reversible  needle 
jioint  and  pencil-holder,  and  the 
other  a  reversible  needle-point  and 
pen. 

Tube-con-dens'er.  A  bent 
tube,  provided  with  a  stopper  at 
each  end,  through  which  a  small 
tube  is  inserted;  used  in  obtaining 
solutions  of  ammonia  and  other 
gases  which  are  absorbable  in 
water. 

Tube-cut'ter.  A  device  for  cutting  gas  and 
other  metallic  pipes.  The  example  (Fig.  6730)  has  a 
fixetl  jaw  which  grasps  the  pipe,  and  a  slider  which 
carries  a  rotary  circular  cutter  and 
is  advanced  by  a  screw,  while  the 
instrimient  is  turned  about  the  pipe 
by  means  of  its  handle.  See  also 
Pipr.-ri'TTER,  page  1711. 

Fig.  6731  is  a  special  tool  for  cutting  off 
boiler-tubes  when  their  exterior  cannot  be 
reached.  The  lower  end  of  the  stock  is  in- 
.serted  into  the  tube  ;■  the  tool  projects 
radially  from  the  revolving-stock  and  cuts 
ofl^  theboiler-tube  from  the  inside. 

Tube-door.     {Steam.)    A  door 
in  the  outer  plate  of  a  smoke-cham- 
ber, which  may  be  opened  to  allow    Tube-Coniten.'er. 
the  tubes  to  be  examined  or  cleaned. 

Tube-draw'ing.  Metallic  tubes  are  drawn  in  a 
manner  similar  to  that  employed  for  wire.     Many 


Tube-Compass. 


6729. 


TUBE-DRAWING. 
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brass  tubes  for  common  purposes  are  bent,  and, 
having  the  edges  soldered  together,  merely  drawn 
through  a  hole,  which  makes  them  tolerablj'  round 
and  smooth  on  the  exterior,  leaving  their  interior  in 
the  same  condition  as  it  was  after  solder- 


Fig.  6730. 


Tool  for  Catting  o_f  Boiler- Tubes. 


Roller  Tube- Cutter. 

Slidinis-tubes,  for  telescopes,  etc.,  are  drawn  inside  and  out, 
rendering  them  very  hani  and  inelastic,  by  inserting  withia 
them  a  steel  cylinder,  or  triblet  a,  and  setting  down  the  end 
upon  the  shoulder  of  the  triblet,  so  that  they  may  be  simulta- 
neously drawn  together  through  a 
draw-plate  6,  by  means  of  a  key  in- 


serted through  a  slot  in 
the  triblet.  Fluted  tubes 
c,  for  pencil-cases,  etc., 
are  thus  drawn  through 
corresponding  apertures, 
the  triblet  being,  in  gea 
eral,  cylindrica" 

Thesmalltuhing  known 
as  joint  wire,  d,  used  by 
silversmiths  for  hinges, 
etc.,  is  drawn  upon  a  piece 
of  steel  wire 

Triangular,  square,  and 
rectangular  brass  tuhes 
are  made  in  draw-plates 
with  movable  dies  e  j\ 
which  admit  of  adjust- 
ment for  size  ;  the  die.s  are 
rounded  on  their  inner 
edges,  are  contained  in  a 
square  frame,  with  adjustiog  screws,  and  the  whole  lies  jigaiast 
a  solid  perforated  plate. 

Tubes  of  small  diameter  are  generally  completed  in  two 
drafts  ;  sometimes  three  are  used,  by  which  time  the  maximum 
degree  of  hardness  is  attained. 

When  finished,  the  triblet  is  withdrawn  by  insertiuti  the  key 
at  its  other  end  and  drawing  it  through  a  collar  which  exactly 
fits  it. 

Large  tubes  are  drawn  vertically  by  means  of  a  chain  wound 
upon  a  barrel,  turned  by  gear-wheels,  as  in  a  crane.  This  is 
the  case  with  Donkin's  machine  for  drawing  the  cylinders  used 
in  paper-making  and  other  machinery,  having  a  diameter  of 
26^  inches,  and  length  of  6.V  feet ;  a  vertical  screw  is  used,  the 
nut  of  which  is  turned  by  toothed  wheels,  driven  from  a 
windlass 

Lead  and  tin  pipes  are  cast  

in  tubular  form,  and  after- 
ward drawn  out  upon  trib- 
lets  The  same  course  is 
adopted  with  brass  boiler- 
tubes,  which  are  sometimes 
drawn  upon  a  taper-triblet, 
so  that  the  tube  may  be 
thicker  at  the  more  exposed 
end,  or  that  next  the  fire- 
box. 

Rand's  collapsible  tin  tubes, 
for  artists'  colors,  having  a 
thickness  of  but  i  ^-^  of  an 
inch,  were  formerly  drawn 
out  in  this  way  from  the  hol- 
low cast  pipe,  the  ends  being 
cast  and  soldered  in  ;  for 
this  purpose  ten  drawings 
were  required,  which  were, 
however,  owing  to  the  duc- 
tility of  the  metal,  con- 
ducted as  one  continuous 
operation. 

At  present,  they  are  formed 
by  a  screw,  or  hydraulic 
press.  A  disk  of  tin  having 
the  external  diameter  of  the 


Fig.  6732. 


Drawing- Plates  and  Triblets. 

intended  tube  is  punched  out,  disked ,  and  perforated  by  one  blow. 
The  blank  thus  formed  is  converted  into  a  finished  tube  by  a  sec- 
ond blow  between  two  dies,  the  lower  one  of  which  has  a  hollow 
cylindrical  cavity  of  the  same  diameter  as  the  blank,  and  ter- 
minates in  a  hollow  screw  ;  the  upper  die  is  a  cylinder  of 
greater  length  than  the  tube,  and  having  a  small  tapering 
spindle.  The  cylinder  is  just  so  much  smaller  than  the  lower 
die  as  to  leave  an  annular  space  equal  to  the  intended  thickness 
of  the  tube. 

When  the  two  dies  are  brought  together,  the  tin  instantane- 
ously flows  through  this  annular  aperture  up  and  around  the 
cylindrical  mandrel,  almost  after  the  manner  of  a  fluid,  forming 
the  body  of  the  tube,  while  the  nozzle,  with  its  screw  to  receive 
the  cap,  is  shaped  by  the  screw  and  spindle.  The  ascent  of 
the  cylinder  leaves  the  tube  behind,  and  the  screwed  extremity 
of  the  mold  is  then  driven  up  by  a  ram  and  lever  from  below, 
forcing  up  the  tube,  which  is  left  free  by  the  screwed  portion 
of  the  mold  dividing  into  two  halves.     See  also  Lead-pipe. 

In  Fig.  6733,  a  tapering  mandrel  C fixed  in  the  ram  Bis  em- 
ployed   in    conjunction  with 


the  die  D  to  form  leaden  tubes 
of  uniform  exterior  diameter, 
but  having  a  tapering  bore, 
for  water-pipes,  which  have 
to  resist  a  greater  pressure 
toward  their  lower  ends  The 
pipe  and  its  mandrel  pass 
down  together,  and  the  former 
is  cut  oflf,  and  removed  when 
the  stroke  is  over ;  the  smaller 
end  of  the  mandrel  being 
downward,  the  tube  slips  off. 

The  machine  (Fig.  673-1)  haa 
a  spinni7ig  action,  and  is  in- 
tended for  forming  tapering 
pipes,  such  as  spouts  or 
nozzles,  from  hollow  cylinders   L  ■  - 

of  block  metal.     The  cylinder      1 T 

is  placed  upon  the  spindle  /, 
to  which  a  rotary  and  back- 
ward movement  is  imparted 
by  the  pulleys  d  m,  while  the 
tool  T  is  pressed  against  the 
metal,  spinning  it  into  taper- 
ing form  corresponding  to 
that  of  the  mandrel. 

In  Fig.  6735.  the  faces  of  the 
sefiesi  of  word/' s  form  a  circular 


Fig.  6733. 


Taper-Tube  Press. 


die,  whose  diameter  is  increased  or  diminished  by  the  move- 
ment of  the  wordUs  upon  their 
pivots.  This  movement  is  ef- 
fected by  a  rack  and  gearing 
operated  by  the  longitudinal 
movement  of  the  dies. 

Tube-ex-pand'er. 

(Steam.)  A  tool  for  set- 
ting the  tubes  in  the 
iube-shects  of  locomo- 


Aiachine  for  Spinning  Tapering  Tubes  of  Sheet-Metai. 
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TUBE-SCALER. 


Fig.  6735. 


Harding^s  Machine  for  Drawing  Tapered  Tubes. 

tive  and  other  similar  boilers.  A  collar  is  formed  on 
the  tube  by  expansion,  on  the  inner  or  water  side  of 
the  sheet,  and  the  ends  of  the  tube  are  then  turned 
over  upon  the  slieets  at  the  tire-box  and  the  smoke- 
box  ends  respectively.  The  collar  and  outer  flange 
thus  formed  constitute  the  water  and  steam-tight 
joint  by  which  eaeh  tube  is  secured  to  the  sheets. 

The  manilrel  a  has  several  longitudinal  grooves  whose  bot- 
toms form  inclined  planes  in  which  the  beading  dies  b  b  and  up- 
setting dies  c  c  slide.  The  mandrel  is  inserted  in  the  cud  of  the 
tube,  and  the  beading  dies  are  pushed  in  until  the  ends  of  their 
projecting  arms,  which  are  exterior  to  the  tube,  bear  against 
the  face  of  the  tube-sheet.  The  mandrel  is  then  turned  by  a 
wrench  which  is  slipped  over  its  square  projectiug  shank,  the 


Tabt;  Expander. 

interior  projections  on  the  dies  b  expand- 
in-_'  the  tube  so  as  to  form  a  collar       By 
turning  the  nut  d  the  dies  r  r  are  forced 
against  the  projecting  end  of  the  tube,  up- 
setting it  agiiinstthe  face  of  the  tube-sheet. 
f  is  a  ring  which  is  screwed  on  to  the 
end  of  the  mandrel  to  prevent  the  dies  from 
Tube  in  Tube-Sheet,  slipping  out  of  their  grooves  when  the  tool 
is  not  in  use. 
/is  part  of  the  tube-sheet  with  a  tube  inserted  as  described. 

Tube-fas'ten-er.  (Steam.)  A  machine  for 
fastening  tubes  in  tube-sliects,  by  expanding  them 
against  the  edge  of  the  hole  to  make  a  steam-tight 
joint. 

The  cylindrical  mandrel  or  shank  has  a  number  of  longi- 
tudinal grooves  in  its  periphery,  increasing  in  depth  from  its 
outer  to  its  inner  end,  the  bottom  of  the  grooves  forming  a 

Fig.  6737. 


fastening  tubes  in  tube-sheets.  Usually  a  slightly 
tapt-red  hoop  driven  in  at  tlie  end  of  the 
tube  to  tix  it  securely  in  the  builer. 

In  Fig.  6738,  the  tube-holes  are  bushed  with  inward 
flaring  ferrules,  and  the  tube  end  is  surrounded 
with  a  ferrule  whose  out- 
ward surface  is  brought  in 
contact  with  the  inner  sar- 
facu  of  the  liushing  by  a  nut 
screwing  on  its  outer  end. 

Tube-fil'ter. 

{Wells.)   A  fovaminouB 

chamber  at 

the   end   of   Fig.  6739. 

a      driven 

well-tube, 


I 


U. 


Tube-Filter. 


Fig.  6740. 


Mc  ConnePs  Tool  for  FaMening  Boiler-  Tubes. 

tftpcrinp  or  wedfre-shaped  foundation  for  a  corresponding  num- 
ber of  bits  or  slidini;  dies,  part  of  which  are  for  forming  tiie 
bend  on  the  tube  inside  of  the  tube-sheet,  the  other  for  iianging 
or  turning  out  the  end  of  the  tube  against  the  sheet. 

Tube-fer'rule.     {Steam.)     A  short  sleeve   for 


^  or  tlie  suction-tube  of  a  jmmp,  to 
prevent  gravel  or  other  foreign 
matters  from  getting  into  and  ehoking 
the  pump. 

That  shown  in  Fig.  6739  is  composed  of  sections 
of  any  Itind  of  common  wire,  arranged  in  a  tubu- 
lar form,  fomiiug  an  open  gnite.  Tlie  ends  of  the 
wire  sections  are  welded  togetlier  and  form  a  drill. 
It  relates  to  that  class  of  wells  formed  by  driving 
a  tube  into  the  earth  and  allowing  it  to  remain. 

Tube-flue.  (SUam.)  A  fiirnace-tube 
tlirougU  wliiuh  llame  passes. 

A  liihe  in  a  furnace,  piopcrly  speaking, 
is  traversed  by  water  ;  njliic,  by  tire. 

Tube-pack'ing.  {WcVs.)  A  bag  of 
fla.xseeil  or  iiii>,'  ul  rubber  to  occupy  tlie 
space  between  the  tube  of  an  oil-well  and 
the  l)ored  hole,  to  prevent  access  of  water 
to  the  oil-be.aring  stratum. 

In  Fig.  6740,  it  consists  of  an  elastic  tube  em- 
bracing the  pump-Viarrel ;  its  upper  end,  being 
flaring,  expands  under  the  pressure  of  water  from 
above,  and  is  thus  pressed  into  the  irregularities 
of  (he  shaft. 

Tube-plate.    (Slcavi.)     A  sheet  into 
whicli  lire-tubes  are  set.     See  Steam-boiler  Fur- 
nace;   TrilK-SHEET. 

Tube-plate  Stay.    (Sleam.)    An  iron  rod  pass- 
ing across  the  boiler  and  having  heads  or  nuts  on 
the  outsides  of  the  resjiective  sheets 
to  tie  the  plates  together  and  pre- 
vent their  disruption  by  the  press- 
ure of  steam. 

Tube-plug.  (Steam.)  A  tapered 
plug  of  iron  or  wood,  used  for  driv- 
ing into  the  end  of  a  tube  when 
burst  by  the  steam. 

Tube-plug  Ram.  (Steam.)  A 
long  rod  with  a  socket  end,  into 
which  the  plug  fits,  and  is  thus 
driven  into  the  burst  tube,  and  the 
plug-ram  withdrawn. 
Tube-pouch.      The    artillei-y- 

man's  leather  pouch 

for    carrying    fric- 
tion -  primers.      It 

has  two  loops,  by  j^„„„„„,5  o,-,.„-j,; 

which  it  is  fastened     Pump-Packing. 

to  the  belt.      The 

priminrf-wirc  and    gunner's   gimlet 

are  carried  with  it. 
Tube-re-tort'.      A  retort  made 

from  a  glass  tube,  closed  at  one  end, 

and  sometimes  havinga  swelled  bulb. 

a  (Fig.  6741),  Clark's  retort,  and  b,  re- 
ceiver, for  the  distillation  and  condensation 
of  small  quantities  of  acid, 
c,  Faraday's  retort  and  receiver  in  one  piece, 
t/.  Gay  Lussac's  bent-tube  retort,  used  when  a  solid  is  to  be 
heated  in  a  pas  confined  over  mercury. 

Tube-scal'er.     {Steam.)     A   tool  for  removing 
soot  and  incrustation  from  the  insides  of  flues  of 


TUBE-SCRAPER. 


2645 


TCBrLAR-ARCH   BRIDGE. 


Fig.  6741. 


steam-boilers.  See 

TuBE-CLE.iXER. 

Tube-scrap'er. 

{Steam.)  An  im- 
plement for  re- 
moFing  rust,  sedi- 
ment, etc.,  from 
boiler  and  other 
tubes. 

The  example  is 
adapted  for  attach- 
meDC  to  piece  of  ga^ 
pipe  as  a  handle.  The 
blades,  which  are  cur- 
Tiiinear  in  outline, 
are  expanded  by 
springs.      See    Tcbe- 

SCALEE  ;    TCBE-CLEAN- 


to-conical  di?fes  6  c ,  a  bolt  f.  and  nut/.  The  device  is  inserted 
into  the  end  of  tlie  tube,  and  the  square-ended  foot  of  the  bolt 
is  turned  by  using  a  wrench. 


causing  the  two  disks  to  ap- 
proach each  other  and  ex- 
pand the  ring  a.  so  as  to  fill 
the   bore  of  the   tube.     A 

Tube-vise.  One  for 
grasping  tubes  and 
pipes.     See  Pipe-vise. 

Fig.  6746  is  an  English 
tube-vise,  designed  to  be  at- 
tached to  a  bench.  Th<? 
pipe  is  clatnped  between  tin- 
serrated  jaws  by  the  depres- 
sion of  the  screw. 

Tube-w^ell  An 
iron  jiipe  of  small  di- 
ameter, pointed,  and 
having    a    number   of 


Fig.  6746. 


Tube-sheet 

{Steom.)  Aboiler- 

nbe-Betorts.  plate    into   which    lateral  perforations   near  the  end,  driven   into  the 

the  ends  of  boiler    earth  by  a  small  pile-diiver  hammer  until  a  water- 
securelv-      See    Flue-    bearing  stratum  is  reacheil.     Where 

the  depth  exceeds   14  feet,  two  or        Fig.  6747. 
more  sections  of  pipe  aiie  screwed  to-        ^jj — ^3 
gether.    A  small  pump  is  attached  to         ffl    Iq 
the  top.     The  device  is  said  to  have 
been  originallv  used  in  America  for 


tubes  or  flues  are  inserted 

BOILER  ;   TCBCLAR  BoiLER  ;   SXEAM-BOILER  ;   etc. 

Tube-sheet  Cut'ter. 
Fig.  6742.  (Skayii.)      A    tool   for   cutting 

holes  to  receive  the   tubes   in 
the  tube-sheets  of  boilers.    Fi: 


6743  is  designed  to  obriate  the  '  obtaining  brine  ;  but  in  what  may  be 


IVte-SrrapCT-. 


preliminary  labor  of  drilling 
holes  to  receive  the  pin  by  which 
the  cutter  is  usually  steaiiied. 


The  socket  ft  may  be  fitted  in  the 
drilling-machine  in  the  usual  way.  It  carries  a  cireular  cutter 
b  secured  by  the  lantern  lock-pin  c.  The  center  d  is  retained  in 
the  socket  by  the  key  «,  and  is  pressed  outward  with  sufficient 


Fig.  6743 


Fig.  6744. 


1 


Tuie-Shut  Outer. 
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Tube-Sheet  Culler. 


force  to  resist  lateral  displacement  bv  means  of  the  spring  /".  but 
yields  to  the  pressure  by  which  the  cutter  u:  advanced  to  pene- 
trate the  sheet. 

Fis-  6744  is  on  the  principle  of  the  center-bit,  the  tool  turn- 
ing on  a  point  while  the  cutters  take  a  disk  out  of  the  plate. 
The  cutters  are  a-ijustable  to  and  from  the  center-pin  to  vary 
the  size  of  hole,  and  are  held 
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in  a  sleeve  which  slips  upon 
the  mandrel,  being  fed  by  a 
screw  a.s  the  cutters  revolve, 
to  force  them  against  the 

me  al 

Tube-stop'per. 

r:./^  {Steam.)  A  «le\ice  for 
plugging  boiler,  con- 
denser, or  other  tubes 
in  case  of  leakage  or  for 
other  reasons. 

That  5;hown  consists  of  an 
ei^an^ible  ring  a,  two  fius  - 


termed  its  domestic  fonn,  it  was  in- 
vented by  Colonel  Nelson  AV.  Green, 
of  the  76th  Regiment,  Xew  York 
Volunteers,  when  stationed  at  Cort- 
land, X.  Y.,  1S62. 

In   \finneapolis,  a   supply  of  water   for 
extinguishing  fires  is  obtained  in  localities  . 
beyond  the  reach  of  the  city  water- works  by  / 

i  sinking  four  drive-wtUs  at  distances  15  feet  / 

.'  from  a  center.     The  pipes  (2.^  inches)  of  the 

'  four  wells  are  brought  together  at  the  top,  ; 

j  where  the  suction-hose  of  the  fire-engine  is 

;  attached.  ' 

1      In  Fig.  6747,  the  tube  D  is  imperforate, 

i  and  contains  a  smaller  perforated  tube  A, 

j  having  an  enlarged  conical  head  B,  whioh. 

I  in  driving,  re>ts  against  a  collar  c  c,  at  the 

I  bottom  of  the  exterior  tube. 

An  eniareed  water-chamber  is  thus  formed, 
and.  when  a  sufficient  depth  is  reached,  the 
tube  D  is  lifted,  leaving  the  tube  A  pro- 
truding, in  which  position  it  is  held  by  a 
spring-catch,  its  sides  being  free  &om  the 
surrounding  groond. 

Tub'ing.      Length  of  tubes,  as  ' 
well-tubing ;  or  kind   of  tubes,  as 
brazen,  leathern,  or  flexible  tubing. 

Tub-ma-chine'.  The  machinery 
of  a  cooper's  shop  embraces  the  fol- 
lowing :  — 

Lathe,  for  three  sizes. 

Matcher. 

Bottom- planer. 

Bottom-lathe. 

Hoop-punch 

Cast-steel  hoop-rolls- 

Ear-punch. 

Irons  for  making  tub-ears. 

Paint-reels. 

Sand-papering  pad. 

Riveting-horn. 

Shears  for  cutting  wire. 

Paint-mill. 

Setting-up  plate. 

Patent  hoop  driver. 

Spoke-shaves. 

Chiselfi. 

Tub-sa^.  A  cylindrical  saw  for  cutting  staves 
from  a  block,  ^ving  them  the  transversely  rounded 

I  shape.     See  Cylindrical  Saw;  Barrel-saw. 

I  Tub'u-lar-arch  Bridge.  A  bridge  supported  by 
a  tubular  archway  of  iron  or  steel.  The  first  arched 
iron  bridge  was  one  over  the  Severn  at  Colebrooke 
Dale,  erected  by  Abraham  Darby  in  1777;  the  arch- 
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Chum-lathe. 
Chum-matcher. 
Hollow  mandrel  to  turn  m  Js. 
Machine  to  cut  the  screws- 
Lathe  to  turn  covers. 
Butter-tub  lathe. 
Butter-tub  matcher. 
Lock-cutter  for  hoops. 
Kit  lathe. 
Kit-matcher. 

Keeler-lathe,  for  five  sizes. 
Keeler-matcher,for  five  sizes. 
Piercing-bench  for  bottoms. 
Bottom -jointer. 
Pail -ear  machine. 
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ribs  were  in  two  pieces,  each  70  feet  in  length  anil 
meeting  at  the  keys,  the  clear  span  being  lUU  i'cet  tj 
inches,  and  the  rise  45  ieet  ;  the  ribs  were  solid,  not 
tubular. 

The  aqueduct  bridge  over  Rock  Creek,  at  Washington  (Fig. 
6748),  has  a  span  of  2UL)  ll'ct  between  the  abutments,  with  a  rise 
of  20  feet.  The  arch  consists  of  two  ribs,  each  composed  of  17 
cast-irou  pipes,  with  flanged  ends,  which  abut  and  are  firmly 
united  by  screw-bolts  ;  the  joints  are  water-tight,  without  pack- 
ing or  cement,  under  a  head  of  120  feet  water.  The  two  series 
of  pipes  are  strongly  connected  together  by  diagonal  ties  and 
tubular  cross-braces,  and  support  a  framework  of  heavy  roUtd- 

Fig.  6748. 
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Tubular-Arch  Bridge  over  Rock  Creek,  D.  C. 

iron  U-beams,  carrying  two  continuous  horizontal  iron  girders, 
upon  which  rest  cross-beam?  of  timber,  on  which  the  roadway 
of  the  bridge  is  laid.  All  the  water  for  the  supply  of  the  city 
of  Washington  passes  through  these  pipes,  which,  to  guard 
against  freezing,  are  lined  with  staves  and  pitch-pine,  leaving  a 
clear  water-way  in  each  of  3  feet  6  inches.  A  water-pressure 
engine  is  located  in  a  vault  in  the  western  abutment,  capable 
of  pumping  lO.OUO  gallons  of  water  per  hour  into  the  reservoir 
on  Georgetown  Ilights,  204  feet  above,  supplying  that  part  of 
the  town  which  is  above  the  level  of  the  distributing  reservoir. 

Fig.  6749. 


I  by  a  pressure  of  air  sufficient  to  overcome  the  hydrostatic 
ure.    See  Pneumatic  Caisson  ;  Caisson  ;  Air-lock. 

Tub'u-lar  Boil'er.  {Steam.)  A  name  properly- 
applicable  to  a  steam-boiler  in  which  the  water  cir- 
culates in  pipes,  vertical,  horizontal,  or  inclined,  tlie 
lire  encircling  them.  See  Tubulak  Steam-coilku  ; 
TuBULOUS  Boiler. 

When  the  fire  passes  through  the  tubes,  they  are  properly 
^ues.  The  term  is,  however,  applied  to  pipes,  whether  ivatrr^ 
tubes  or_^rf-tubes,  below  a  certain  diameter  ;  the  term  Jhtts  be- 
longing to  those  of  a  relatively  larger  diameter.  See  Steam- 
nOELEK,  Plate  LXI.,  in  which  are  numerous  illustrations  of  each 
kind  ;  also  Locomotive,  page  134(>  j  and  other  places  noted  in 
the  list  under  Steam-e.ngine. 

Tub'u-lar  Bridge.  A  bridge  formed  by  a  great 
tube  or  lioUow  beam,  through  the  center  of  which  a 
roadway  or  railway  passes. 

A  similar  principle  —  that  of  the  truss-beam  —  liad 
been  applied,  varying,  of  course,  in  details  of  con- 
struction, to  timber  bridges,  both  in  Switzerland  and 
America  ;  but  the  idea  of  the  wrought-iron  tubular 
bridge,  and  the  carrying  out  of  the  details  of  con- 
struction which  made  it  a  success,  are  due  to  Fair- 
bairn,  to  whom  is  due  the  credit  of  devising  the  form 
and  proportions  of  the  tubular  bridges  of  I'onway 
and  Menai.  The  rectangular  cellular  beam  laid  on 
its  edge  and  constructed  of  wrought  and  cast  iron  in 
their  respective  places  was  Fairbairn's,  as  was  also  the 

idea  of  making  it 
self-  supporting. 
Stephenson  very  re- 
hictantly  gave  up 
the  idea  of  support- 
ing it  by  chains. 

The  most  remarkable 
one  ever  constructed  is 
that  across  the  Menai 
Straits,  on  the  Chester 
and  Holyhead  line  of 
railway,  and  which 
unites  the  island  of 
Anglesca  with  the  main- 
land of  Wales. 

Plate  LXXII.  is  a  gen- 
eral view  of  the  Britan- 
nia    Bridge    from    the 
Caernarvon  side,  show- 
ing also  the  Menai  sus- 
pension-bridge.    A  mile  distant  from  it  is  the  famous  Telford 
suspension-bridge,  built  in  1829  by  that  prince  of  road-uuikers. 
Telford  died  in  1834. 

Several  requirements  were  made  in  regard  to  the  tubular 
bridge  to  be  erected  over  the  strait. 
Trains  of  all  kinds  were  to  cros.':  it  at  full  speed. 
The  Lords  of  the  Admiralty  stipulated  that  it  should  not  be 
less  tiian  105  feet  above  hiirh-water  level. 

And  that  neither  .scalToldiug  nor  centering  should  be  used,  as 
they  would  temporarily  impede  navigation  at  all  points. 

Stephenson,  at  first,  designed  a  cast-iron  bridge  of  two 
arches,  in  which  the  necessity  for  centering  wa.'i  obviated  by 
connecting  together  the  half-arches  on  each  side  of  the  center 
pier,  on  the  principle  suggested  by  Brunei.  The  two  half- 
arches  would  thereby  counterbalance  each  other,  and  be  pro- 
longed until  they  met  their  counterparts,  which  would  spring 
from  the  abutments  on  each  side  of  the  straits. 

This  plan  was  rejected  by  the  Admiralty,  as  it  gave  the  speci- 
fied hight  at  the  crowns  only  of  the  arches. 

The  idea  of  the  beam  v.- as  then  conceived,  and  the  question 
arose  how  to  build  it.     The  round,  or  elliptical,  form  naturally 


niinois  and  St.  Lows  Bridge  (  Center  Arch). 

Tho  Illinois  and  St.  Louis  Bridge,  shown  in  Plate  LXXI., 
and  one  span  of  which  is  shown  in  Fig.  6749,  has  three  spans, 
each  formed  with  four  ribbed  arches  made  of  cast-steel.  The 
center  span  has  a  length  of  515  feet,  the  rise  being  one  tenth  the 
span  ;  the  two  end  spans  are  each  497  feet  in  the  clear,  and  have 
a  rise  of  47  feet  10  inches. 

The  four  arches  forming  each  span  each  consist  of  an  upper 
and  lower  curved  member  or  rib  extending  from  pier  to  pier, 
each  being  composed  of  two  parallel  steel  tubes  9  inches  in  ex- 
terior diameter,  placed  side  by  side.  The  upper  and  lower  mem- 
bers are  8  feet  apart  from  center  to  center,  and  are  held  apart 
by  cast-steel  braces  secured  to  ca.st-steel  plates,  formed  some- 
what like  the  voussoirs  of  a  stone  arch,  against  which  the  ends 
of  the  tube  sections,  9  feet  in  length,  abut.  Horizontal  and 
diagonal  braces  give  lateral  support,  and  serve  to  secure  tho 
upper  and  lower  parts  together.  The  car-tracks  are  below  the 
level  of  the  crowns  of  the  arches,  and  are  supported  by  them. 
The  roadways  are  formed  by  transverse  iron  beams,  supported 
by  iron  struts  of  cruciform  section  I'esting  on  the  arches  at  the 
points  where  the  vertical  bracing  of  the  latter  is  secured.     The  i 

upper  roadway  is  34  feet  wide  between  the  foot-walks,  which  are  j  ,  .  . 

each  8  feet  wide,  making  the  bridge  50  feet  between  the  railings,     presented    itself,  and,   after   the   spans  were   determined,  the 
The  railway  pjissages  beneath  the  carriage-way  are  each  13  feet     three  towers  were  commenced,  and  an   expert   board  was  ap- 
6  inches  'Nvide    and  18  feet  high,  extending   through   arched  ■  pointed  to  determine  the  shape  and  structure.     The  board  con- 
openings  in  the  piers  and  abutments.     The  railways  are  carried    sisted  of  Messrs.  Fairbairn,  Hodgkinson,  and  Clark, 
over  the  wharves  on  each  side  of  the  river  upon  stone  arches,  i      The  points  determined  were, — 
and  are  inclosed  by  a  cut  stone  arcade  supporting  the  roadway,  i      The  tube  must  resist  compression  on  its  upper  portion  and 

~"  '■  -    -.      ^      -      .  -  .  extension  on  its  lower  portion. 

The  material  should  be  principally  accumulated  above  and 

below,  and  the  middle  sliould  he  hollow,  whether  it  was  of  iron 

or  wood. 

Several  evident  reasons  indicated  iron  as  the  material,  and  it 

was  eventually  determined  to  run  the  trains  through  the  hollow 

iron  beam  insteail  of  ?//'OJi  it 

IxpiTiments  determined  that,  while  a  cylindrical  tube,  with 


The  railway  at  the  St.   Louis  end   passes  immediately  into 
tunnel  4,800  feet  in  length,  anrl  at  the  Illinois  end  is  continued 
on  an  easy  down  gr.ade  for  3  000  feet. 

Tubular  arches  are  al^o  shown  in  some  of  the  illu.itrations 
under  Iron  BainoE;  Tritss-britige.  Arched  bejims  not  tubu- 
lar are  shown  under  .\rched  BE\M-nooF ;  Roof. 

The  piers  of  the  bridge  are  founded  upon  the  solid  rock  be- 
neath tlie  bed  of  the  riVer,  which  is  covered  by  sand  to  a  depth 

of  78  feet  at  the  eastern,  and  50  feet  at  the  western  pier,  the  j  a  given  weight,  was  rent  asunder  beneath,  and  an  elliptical 
depth  of  water  being  in  each  case  about  20  feet.     The  sinking  \  tube  was   crushed  at  the  top,  a  rectangular  tube  was   more 
of  the  piers  was  accomplished  bv  the  plenum  fnuinnntic  process  ;  ',  rigid  than  cither 
that  is,  by  means  of  a  caisson  fx'om  which  the  water  is  expelled  I      Then  followed  the  discovery  that,  instead  of  riveting  together 
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layers  of  ptates,  the  same  amount  of  material  in  a  cellular 
form  would  give  greater  strength  ;  so  tlie  layers  weTe  divided, 
and  the  spaces  bttw«;n  them  subdiride-i,  by  upright  plates,  into 
cells  extending  throughout  the  top  aud  bottom  of  the  tube. 

The  plate-iron  sides  and  angle-irons  formed  ribs  and  skin  to 
the  double  spine. 

Chains  for  assbtant  support  were  contemplated,  but  eTentu- 
allv  discarded.  The  tube  was  calculat^^l  to  bear  a  distributed 
weight  of  4.IX)0  tons  (2,240  pounds  each),  or  2,000  tons  in  the 
center;  being9  times  the  calculated  load  it  nould  bare  to  bear. 

The  piers  are  3  in  number,  and  the  land  abucu)eDts2:  the 
tabes  4,  in  appearance  (or  rather  they  appt-ar  continuous), 
but  they  were  made  in  pairs,  one  for  up  trains,  the  other  for 
down  trains, so  that  there  are  actually  S  tubes,  fomting  parallel 
bridges  of  4  tubes  each.  The  tubes  next  to  the  shore,  on  each 
side,  were  built  upon  scaffolding,  and  are  each  230  l"e*'t  long. 
The  two  spans  in  the  middle  of  the  strait  are  each  472  feet  in 
length,  and  rest  upon  3  towers  or  piers  :  the  outer  ones  have 
each  a  base  of  55  feet  x  32  feet,  and  are  198  feet  high.  Kaca 
contains  210  tons  of  cast-iron  beams  and  girders 

The  central,  or  "  Britannia,"  pier  is  460  feet  distant  from  its 
fellows,  and  is  founded  upon  a  rock.  It  is  230  feet  high,  and 
has  a  b;y!e  tJ2  x  52  feet.  It  weighs  20,000  tons  ( English ).  Us 
exterior  has  14S,625  cubic  feet  of  gninite,  filleil  in  with  144,)525 
cubic  feet  of  sandstone.  337  tons  of  cast-iron  beams,  or  girders, 
are  worked  into  it. 

The  tubes  are  comjwsed  of  wrougbc-iron  plates,  from  i  to  ^ 
of  au  inch  thick,  the  largest  being  about  12  feet  in  length, 
strongly  united  by  rivets,  and  stifft'Ded  by  angle-irons,  and 
vary  in  exterior  hight,  which  is  30  feet  at  the  center  of  the 
bridge,  diminishing  to  22  feet  9  inches  at  the  abutments.  Their 
exterior  width  is  14  feet  8  inches,  or  13  feet  8  inches  in  the 
clear,  inside. 

The  tubes  were  built  upon  platforms  on  the  Caemanroa 
shore,  and  floated  on  pontons  into  spaces  between  the  piers. 
One  ?ide  of  a  tube  was  floated  into  a  vertical  recess  in  one  side 
of  the  tower  formed  for  its  reception,  and  then  the  other  was 
floated  down  into  a  similar  recess  in  the  other  tower,  a  portion 
of  the  lower  masonry  being  omitted  to  allow  it  to  pass  in. 
These  vertical  recesses  in  the  sides  of  the  tower  formed  guides 
for  the  ends  of  the  tubes  while  being  raised  to  their  elevated 
position.  800  men  were  employed  in  the  removal  of  a  tube, 
which  was  deposited  on  ledges  of  masonry  on  the  piers. 

The  raising  of  each  tube  was  separately  performed  by  means 
of  powerful  hydraulic  presses.  The  larger  press  had  a  "cylinder 
11  inches  thick,  the  piston  20  inches  in  diameter,  and  a  lift  of 
6  feet.  The  cylinder  weighed  16  tons,  the  machine  40  tons 
(English,  2,240  pounds).    See  Fig  2627,  page  1156. 

Two  smaller  presses  had  rams  IS  inches  in  diameter,  and 
acted  at  one  of  the  tubes,  while  the  larg-^r  one  operated  at  the 
other  end.  They  stood  on  the  piers,  and  lifted  by  chains.  The 
chains  and  lifting- frames  added  400  tons  to  the  weight  to  be 
HHel. 

The  power  was  derived  from  2  steam-engines  of  4^)  horse- 
power each,  delivering  water  through  a  ^inch  pipe  into  the 
cylinder  below  the  ram.  As  the  tube  rose  it  w'as  secured 
beneath.  It  was  raised  by  successive  lifts  of  6  feet  each,  each 
occupying  3t!)  minutes.  The  ends  rest  on  rollers  so  as  to  allow 
the  tube  to  expand  and  contract  without  grinding  the  coping 
of  the  pier. 

The  bridge  contains  9,480  tons  of  wrought-iron,  1.9S8  tons 
of  cast-iron,  and  1,500,000  cubic  feet  of  masonry.  Its  cost  was 
about  $3,000,000.  It  was  first  crossed  bv  a  railway  train, 
March  1, 1850. 

Some  other  data  are  given  under  Bridge  (which  see). 

Tlie  Victoria  tubular  bridge  at  ilontieal,  forming 
a  part  of  the  Grand  Trunk  Railway  of  Canada,  wa-s 
designed  by  Stephenson,  and  built  under  his  direc- 
tion by  James  Hodges  of  Montreal.  Tt  was  com- 
pleted in  December,  1859,  and  opened  for  travel 
August  25,  1S60. 

The  total  length  of  this  immense  structure  is  only  176  feet 
less  than  two  miles ;  it  is  supported  upon  two  abutments  and 
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24  piers,  having  25  spans  of  tubing,  the  center  one  of  which  is 
330.  and  each  of  the  others  242  feet  long.  The  hight  of  the 
central  tube  is  &)  feet  above  the  summer  level  of  the  water. 
The  bridge  has  a  slight  descent  from  the  center  toward  each 
end.  The  two  center  piers  are  24  feet  wide,  the  others  being  16 
feet,  and  each  presents  a  wedge-shaped  cutwater  up  stream  to 
break  the  ice,  which  on  the  ?^t.  Lawrence  frequently  attains  a 
thickness  of  3  to  5  feet,  often  becoming  piled  to  the  bight  of  50 
feet  or  more  on  breaking  up  in  the  spring.  The  tubing  of  this 
bridge  differ;  principally  from  that  of  the  Britannia  Bridge,  be- 
fore described,  in  not  being  cellular  at  top  and  bottom.  Each 
plate  and  piece  of  iron  was  punched  in  England  before  being 
sent  to  Canada,  so  that  little,  except  putting  them  together  and 
placing  them  in  position,  remained  to  be  done  on  the  spot. 
This,  however,  was  a  work  of  great  labor,  requiring  the  erection 
of  a  rigid  timber  stage  or  trussing  supported  by  massive  tem- 
porary piers  of  wood,  on  which  the  tubes  were  built  up  plate 
by  ptate  These  trusses  were  removed  when  the  work  was 
completed,  leaving  the  tubes  resting  at  each  end  on  tl*e  piers 
and  abutments  alone.  Expansion  and  contniction  are  provided 
for  bv  rollers  underneath  the  end  of  each  span.  The  total  ca*t 
was  i  1,250,000-  The  first  stone  of  this  bridge  was  laid  July  22, 
1854  ;  and  on  December  17, 1859,  the  first  train  passed  over. 

Tub'u-lar  Crane.  A  crane  whose  hollow  jib  is 
made  of  liveted  boiler-plate.  See  Cbane  ;  Steam- 
cKANE  ;  Traveling-crane. 

Tub'u-lar  Cut'ter.  Fig.  6750  illustrates  a  lathe 
for  lurninK  broom- 


handles  or  similar 
I  objects.    The  slid- 
ing   head    has    a 
tubular       cutter, 
whicli  passes  along 
,  and    rounds     the 
stick  ;    it  acts  as 
;  cutter  and  guide, 
the  piece  being  too 
thin  and  pliable  to 
work   well   unless 
supported  on  the 
side    opposite    to 
'  the  tool. 

Tub  'u-lar 
Fabric-loom. 
;  {li'cafiiiff.)  A  ma- 
chine for  weaving 
!  hollow  goodSjSuch 
as  bags,  skirts,and 
other  tubular  fab- 
:  rics. 

In  Greenough's  cir- 
cular loom,  the  sole* 
of  the  shuttle-race  is 
formed  by  the  reed ; 
I  the  shuttle  has  a  roller 
1  at  its  heel,  by  which 
I  it  receive?  its  impulse 
I  from  a  revolving  arm 
having    a    pa-itively 
j  revolving  roller  at  its 
end ;      a     projecting 
wedge-shaped   fin  on 
the    shuttle,    having 
rollers  thereon. causes 
the  forcing  or  beating  . 
upof thewefl^-threads  ' 
in  the  shed.  An  inner 
and  outer  ring 
nearly  touch- 
ing at  the  line 
where   the 


Fig.  6751. 


Greenough^s  Circular  Loom. 


Broom- HcmdU  lathe. 


warp-threads  cro=s  each  other,  relieve  the  warp  from 
strain  when  the  shuttle  is  beating  up. 

in  Danby's  machine  for  weaving  a  covering  for  cords, 
two  filling-thread  carrier?  travel  in  a  circular  groove, 
and  a   series  of  weft-thread   carriers   travel    in  radial 
grooves  which  cross  the  circular  one,  thus  opening  and 
closing  the  !=hed.     When  a  weft-thread  breaks,  the  ma- 
^  chine  stops  autoriiatirally,   thns :    the  weight  or  slide 
Q  which  it  has  held  up  drop.'^.  allowing  a  projection  there- 
" "  on  to  come  in  contact  with  an  arm  and  unlatch  the 
weighted  lever,  whose  upper  arm  in   rt^ing 
lifts  the  cog-wlieel  out  of  gear  with  the  driv- 
ing-gear. 

Tub'u-IarFloat'ing-dock.  One 
whose  Hotative  puwei    depeiuU  upon 
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air-tight  chambers  or  cylinders.     These  are  wooden  ! 
cases  or  iron  caissons.    See  also  Floating-dock,  a 

Clark  aud  Standficld's  tubular  dock  (Fig.  r-^:— ^1       I 

6753)  iscomposed  of  a  number  of  circular  -^/^'v^-  '.-»— r» 

wrougbt-iron    tubes    with   hemispherical 

Fig.  6752. 


Machine  for  Weaving  a  Covering  for  Cords. 

ends,  stiffened  inside  by  angle-irons  at  intervals  of  two  or  three 
feet,  and  securely  braced  together  by  T  and  angle  irons  above 
and  below,  forming  transverse  girders  of  sufficient  strength  to 
support  the  weight  of  a  vessel.  These  tubes  are  usually  eight 
in  number,  and  form  ,a  platform  having  sufficient  buoyancy  to 
float  the  superstructure  and  a  ship.    The  two  outer  tubes  are 

Fig.  6753. 


Tubular  Floating- Dock. 

of  larger  diameter  than  the  interior  ones,  and  the  central  tubes 
are  longer  than  those  at  the  sides,  so  that  the  structure  is  some- 
what pointed  at  the  ends.  The  sides  of  the  dock  are  c;ich  formed 
of  from  12  to  24  similar  vertical  tubes,  braced  together  and  con- 
Fig.  6754. 


•J        nected  by  a  lattice-work  platform  at  the  top,  running 
;';,\        the  whole  length  of  the  dock  and  forming  a  spacious 
A^S    gangway  for   the   workmen.      The    longitudinal   tubes 
are    so    connected   with    the    platform    as    to    convert 
the  whole  dock  into  a  beam  or  girder  of  great  depth 
and  rigidity.      The  tubes  are  divided  within  into  water-tight 
compartments  connected  by  pipes      The  bfise  of  the  dock  con- 
taiiia  about   sixty  and   the    sides  about  forty   of  these   com- 
partments, those  of  the  sides  being  heroictii-jilly  ringed,  so  that 
the  dock  cannot  sink.     A  certain  number  of  tlie  bottom  com- 


partments are  also  hermetically  closed,  and  the  remainder  are 
provided  with  valves  at  bottom,  which  can  be  opened  and  closed 
at  pleasure,  and  with  wrought-iron  pipes  which  are  grouped 
together,  and  all  carried  to  a  valve-house  on  the  upper  platform, 
where  they  are  under  the  control  of  the  valve-engineer,  ^\■hen 
it  is  desired  to  sink  the  dock,  the  bottom  valves  are  opened  and 
the  air  allowed  to  escape  at  the  valve-house  until  the  dock 
settles  down  to  the  required  level.  When  it  is  desired  to  raiFe 
it,  compressed  air  is  forced  into  the  tubes,  expelling  the  water 
through  the  bottom  valves,  which  are  closed  when  the  dock 
and  the  vessel  upon  it  are  Kiised  to  (he  proper  hight. 

The  engines  are  in  two  pairs,  placed  within  the  vertical  tubes 
near  the  center  of  the  dock  The  whole  of  the  water-tight  com- 
partments in  the  bottom  are  divided  into  four  equal  groups 
corresponding  to  the  four  corners  of  the  dock,  and  by  means  of 
four  corresponding  valves  in  the  valve-house  air  is  forced  into 
or  withdrawn  from  either  or  all  of  these  four  groups,  so  that 
the  dock  may  be  kept  perfectly  level  in  raising  or  lowering. 

Tub'u-lar  For'ceps.  {Suri/ical.)  The  tuhular 
laryiigi'Lil  foixt'p.s  (Fig.  0754)  is  designed  for  tlie  e.\- 
traotion  of  tumors  in  the  larynx. 

It  consists  of  a  bent  tube  7  inches  long,  and  having  a  handle 
a,  making  with  it  an  angle  of  45°.     On  the  handle  is  a  lever  6 
eonnect<'d  with  a  rod  c,  which  passes  through  the  tube  and  has 
attjiched  at  its   lower  extremity  a  smaller  tube  d  within  the 
larger  one,  by  which  the  vertical  portion  of  the  instrument  is 
lengthened  and  the  forceps  closed  at  will.    Beneath  c  is  another 
rod  e,  serrated  at  its  upper  extremity,  which  also  passes  through 
the  tube  and  terminates  in  a  socket,  into  which  the  forceps^" 
is  screwed.    A  slide  on  the  handle,  operated  by  the  thumb-piece 
g,  is  so  connected  to  two  small  retjiining-levers  A,  that  pressure 
on  the  thumb-piece  causes  the 
retainers  to  grasp  the  serrated 
rod  e  and  retain  it  in  any  de- 
sired position.     The  outer  side 
of  each  limb  of  the  forceps  is 
serrated,  to  enable  the  tube  d 
to  retain  its  hold,  though  there 
be  no  pressure  on  the  lever  6. 

The  vertical  portion  of  the 
main  tube  is  introduced  into 
tliL'  larynx,  and  the  lever  6 
<i|  "'rated,  projecting  the  smaller 
tube  and  the  forceps  into  the 
position  shown  in  dotted  lines. 
When  the  proper  position  is 
attained,  the  serrated  rod  is 
arrested  by  pressure  on  the 
thumb  piece,  causing  the  re- 
tainers to  grasp  the  serrated 
lever,  retaining  it  and  the 
forceps  in  that  position.  The 
fori  eps  are  then  closed  by 
continuing  the  pressure  on  the 
lever,  causing  the  rod  c  to 
push  the  smaller  tube  over  the 
ba,'-e  of  the  forceps  and 
close  them.  Various  forms 
of  forceps,  as  i  Jfc  /  wi ,  may 
be  used. 

Tub  'u-lar  Gir  d  'er. 

A  hollow  girder  made 
of  iiny  shape  of  plates 
secured  together.    (See  Iron  Bridge.)    The  tubular 
bridge  is  but  tliu  largest  kiiul  of  tubular  giiiU-r. 

Tub'u-lar  Goods  Sew'ing-ma-chine'.  The 
Akins  and  Felthousen  patent  of  August  5,  1851,  was 
the  first  machine  to  sew  tubular  goods,  sucli  as  .shirt- 
sleeves, boot-legs,  etc.;  and  in  1865  it  was  estimated 
that  50,000  sewing-machines,  embracing  one  or  the 
other  of  the  fentures  of  this  improvement,  were  in  u.se. 

Tub'u-lar  Rail.    A  mil- 
way-rail  liaving  a  rinitinii-  Fig.  6755. 

ous     longitudinal    opening 
which  serves  as 

A  duct  for  water;  "Wood- 
house      English      pateut. 
;  or 
A  steam-pipe    to 

prevent  the  accre-   ^^^^ 

tion  of  ice  or  snow  Tubular  Rait. 

upim    the    track  ; 
Grimes's  English  patt-ut,  1831. 

Montgomery's  tubular  rail  lias  its  upper  and  lower  faces  alike, 
so  that  it  may  be  reversed  when  injured  by  wear.  It  is  held  on 
one  side  by  a  nibbet  in  tlie  Inncitudinal  sill  upon  whieh  it  is 
laid,  and  on  the  other  by  locking  plates  secured  by  bolts  pass- 
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ing  through  the  sills  and  ties.     A  nam  her  of  other  forms  might 
be  mcDtioQed. 

Tub'u-lar  Rein.    One  in  which  an  additional  or 
safety  iciii   sli|is   through  the  other  rein,  which  is 
hollow.      See  tile  following  patent.s  :  — 
13,306.  Godd-ird,  .lulj-  24,  '55.  I  61,.512.  Donehoo,  Jan.  29,  •67. 
59,596.  Hartman,  Sov.13,  66.  |  63,721.  Brook,     June  11,  "67. 

Tub'u-lar  Steam-boil'- 
Hg- 6756.  er.    A  ite,im-builer  in  wliich  I 

the  water  is  contained  in 
tubes,  upon  whose  outside 
the  flame  plays.  The  term 
tubf,  in  this  connection,  i.s 
distinguished  from.^i(«.  The 
flame  traverses  in  the  latter, 
but  impinges  on  the  outside 

of  a  tube.     See  Plate 

LXl. 


JVapier's  Tubular  Boiler. 


Olirer  Erans's  boiler  had 
\  DTtmber  of  5matl  water- 
tubes,  able  to  bear  a  great  pressure 
and  exposing    a    relatively    large 
heating  surface. 

A 1  ban's  boiler  (Fig.  2685,  B)  was 
on  the  same  principle,  with  the  ad- 
ditional idea  of  dropping  into  the 
Tertical  tubes  small  charges  of  water  which  iDstantaoeouslT 
flashed  into  steam.     See  also  Fig.  5629,  Plate  LXI.,  and  I>- 

STAXTANEOCS  GENERATOR,  page  \Wi- 

Booth  and  Stephenson's  lovomotive  "  Rocket "  had  25  copper 
^«e-tubes,  3  inches  in  diameter,  open  at  one  end  to  the  chimney 
and  to  the  fire-bos  at  the  other. 

As  many  as  5)3  flue-tabes  are  employed  in  the  "  Great  West- 
em  -■  engine,  England.    See  also  Steam-boileb,  Plate  LXI. 

In  tubular  marine  boilers,  the 
flame  and  hot  gases  from  the 
furnaces    are    led  through  a 


The  ''Anderson^''  Tubitlovs  Boil-^r  (Mast^  Foos,  ^  Cto.,  SpHngJUM,  O.). 


great  number  of  smaW  ftu^-tubf^  (of  iron  or  brass),  completely 
surrounded  by  water  to  the  uptake  at  the  bottom  of  the  chimney. 

Fig.  6756  shows  Napier's  tubular  marine  boiler,  a  a  is  a  cyl- 
indrical chamber  with  a  dnnie  top.  or  outer  casing  of  the  boiler; 
and  6  6  is  a  smaller  cylinder  with  a  fl;it  top  c.  placed  within  the 
chamber  a.  and  constituting  trie  fire-box,  while  the  space  in- 
cluded between  the  two  cylinders  forms  the  water-chamber. 
Within  the  firebox,  and  on  a  level  with  the  upper  part  of  the 
fire-door,  is  a  flat  circular  vessel  d,  which  is  connected  to  the 
annular  part  of  the  wnter-chamber  by  a  neck  f ,  and  to  the  up- 
per part  of  the  chamber  by  several  concentric  rows  of  tubes//: 
This  vessel  d  is  somewhat  less  in  diameter  than  the  fire-box,  so 
that  there  is  an  annular  space  g  between  its  cireumference  and 
that  of  the  fire-bos.  which  forms  a  flue  or  passage  for  the  smoke 
and  heated  gases  ^m 

the  furnace.     The  ca-  Fig.  6758. 

loric  current  then  trav- 
erses between  the^i«- 
pipfs  f  f,  and  escapes  . 
by  the  chimney,  which 
rises  from  the  roof  of 
the  fire-box  and  passes 
out  through  the  dome 
of  the  boiler.  To  pro- 
tect the  chimney  from 
the  effects  cf  the  fire, 
that  portion  within  the 
boiler  is  surrounded  by 
a  water-casing  k,  which 
is  open  at  top.  The 
feed-water  enters  near 
the  Ixtttoni  of  the  cas- 
ing by  the  feed-pipe  m, 
and  overflows  at  the 
top. 

In  order  to  establish 
a  cireulation  of  water 
in  the  boiler,  a  wide 
channel  n  is  formed  on 
the  oui^de  of  the  cas- 
ing, which,  lx*iDg  far- 
ther removed  from  the 
fire-box  than  any  por- 
tion of  the  annular 
chamber,  a  descending 
current  is  maintained 
therein,  while  an  Section  of '■'■  Anderson''^ T^ibtdoits Boiler, 
ascending  current  is 
established  in  the  annular  water-chamber  and  pipes. 

o  is  the  fire-door :  p,  the  ash-pit. 

Tub'u-lat'ed  Re-tort'.    One  with  an  opeuing  at 

tO]i,  closed  l>y  a  st»>]'|it.'r. 

Tub'u-lous  Boil'er.  {Steam.)  A  form  of  boiler 
in  which  the  water  is  carried  in  t\\hv:s  or  icaier-pipes^ 
a.s  distinguished  from  the  tM<i-pipcs.  through  which 

flame  passes,  as 
in  the  Jiiic-hoil- 
<T5of  locomotives 
and  elsewhere.  A 
tuht'lar  boiler. 

Fig.  6757  shows 
M:tst's  tubulous  boil- 
rhe  name  being 
-  rt  of  protest 
^  'Ais-t  the  con- 
iiiunding  of  tcater- 
tubi^svnihyftif-pipex. 
Each  section  is 
composed  of  two 
front  manifolds  d  e 
(Fig.  6758)  and  one 
rear  one,  connected 
together  by  the  up- 
per and  lower  sets 
of  tubes  :  these  tubes 
Itiug  fitted  to  their 
places  by  right  and 
left  hand  threads 
These  sections  are 
united  to  ejich  other 
by  nipples  k  at  the 
top  and  l)Ottom  of 
front  manifolds,  and 
the  combination  is 
com  pie  ted  by  con  - 
necting  the  set.^  of 
sections  to  each  side 
of  a  central  column 
j  p,  to  the  top  of 
which  is  attached 
the  steam  dome  o- 
Extending  ouL«ide 
of  the  masonry  from 
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Ar 


Fig.  6T59. 


the  upper  and  lower  sections  are  two  pipes  I  connecting  to  a 
vertical  stand-pipe  f,  containing  tlie  automatic  water-regulator. 
From  tbe  lower  end  of  tUis  stand-pipe  extends  another  pipe  to 
the  uuid-drum  m,  while  from  the  top  a  pipe  i^  connects  to 
the  feed-tank.  The  tubes  ore  lap-welded,  of  wrought-iron.  b 
is  the  gage-glass. 

Tu'bu-lure.  A  tubular  opening  at  llie  top  of  a 
rctiirt. 

Tub-wheel.  A  form  of  w.iter-wliefl  wliich  lias 
a  vertical  axis  and  radial  spiral  Hoats,  which  are 
placed  lietweeu  two  conical  cases  attached  to  the 
axis.  The  water  is  precipitated 
from  a  chutes  upon  the  wheel,  and 
follows  the  s])iial  canals  of  the 
wheel  until  it  is  tliscliarged  at  the 
bottom. 

It  is  a  combination  of  the  hori- 
zmital  and  common  Te^:oU  wheel ; 
the  water,  having  exerted  a  cer- 
tain pei'cussive  force,  flows  down- 
ward, and  passes  out  like  that  in 
the  dmrnimrd-disehiinii;  Inrhiiie. 

Tuck.     1.  (S/iipbai/il.iiiij.)    a. 
The  after  part  of  a  ship,   where 
the  ends  of  the  bottom  jilanks  are 
gathered,  under  the  stem  or  counter.     Its  shape  gives 
a  name  to  the  build,  as  sqaare-tudi. 
I).  The  square  stem  of  a  boat. 
2.   A  horizontal  fold  or  plait  in  a  skirt,  wide  or 
narrow,  and  si'wn  throughout  its  length. 

Tuck-creas'er.  An  instrument  for  making  a 
crease  upon  cloth  wlule  passing  through  the  machine, 
to  aHbrd  a  line  of  fold  for  the  next  tuck.  Invented 
by  Fuller. 

The  illustration  is  one  of  many  kinds.  As  the  needle-bar  de- 
scends, it  presses  on  the  spriuj 


I  width  in  making  the  next  fold.  The  example  has, 
besides  the  liar  which  is  depressed  by  each  descent 
of  the  needle,  a  gage  for  width  of  tuck.  .Sec  also 
Sewing-m.\ciiise  Attaciimknts,  pages  2320,  2121. 

Tn  a  later  patent,  the  creashi^-ptate  B  has  a  scale  marked  from 
left  to  right,  while  the  gage-phitf  D  has  a  scale  whose  ligures 
indicate  spaces  half  as  large  as  those  of  the  creasing-ptatft  but 
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Tub-Wteel. 


S-bar  E,  which  dcscendpoa  J5, 


Fig.  67i 


rig.  6761. 


Tuck-  Creaser. 

and  presses  the  forked  bar  down  upon  the  cloth  and  it  upon  the 
spurs  beneath.  See  Tuck-mabker.  See  also  Fig.  4875,  page 
2121. 

The  early  patents  were  Singer,  1856  ;  Arnold,  Wheeler,  and 
Fuller,  18t3b. 

Tuck-fold'er.  For  foUling  over  a  tuck  in  ad- 
vance of  sewing  on  the  machine. 

Goodrich's  are  made  in  sets  ;  six  in  a  set,  adapted  to  various 
widths  and  spaces,  and  to  various  machines. 

"  They  are  confined  to  the  machine  by  thumbscrews.  After 
selecting  the  width  of  the  fcilder 
required,  fold  the  goods  where 
you  want  the  first  tuck  ;  then  in- 
troduce the  folded  edge  under 
the  folder  and  up  against  the 
frnjie  Sfitfli  the  first  tuck  and 
_     pre>s  it  H;it,  then  make  a  fold  in 

^z  J  ~  ""'      '         3    *'^^  Kooils  just  wide  enou.ti^h  to  fill 

I?" "        )  \:  '  ""  J    the  whole  space  in  the  folder  when 

-*  ■     the  tuck  just  made  is  placed  in 

the  front  edge  or  liook  portion, 
which  serves  the  purpose  of  a 
guide  to  keep  the  tuck  just  made 
parallel  to  the  next  tuck.  Keep 
the  space  between  the  two  gage- 
lines  full  of  cloth,  and  the  tucks 
and  spaces  will  be  even." 

Tuck'ing-gage.     (Scir- 
ing -mark inc.)     An    attach- 
ment for  marking  tucks  at  a  determinate  distance 
ready   for   the   next   line   of    sewing.      See   Tuck- 

MAUKETt  :    TrCK-r-REASER. 

Tuck-mark'er.    A  device,  also  known  as  a  fuck- 


Goodrick's   Tuck- Folders. 


Tiick-Marker, 

increasing  in  the  reverse  direction.  The  gage-plate  is  Fet  with 
any  figui-e  at  the  point  desired  for  a  given  width  of  tuck,  and 
the  cna^in^-plaie  is  moved  to  a  figure  of  double  the  value  of  the 
figure  used  on  the  gage,  thus  arranging  the  tucks  in  groups, 
the  spaces  between  beiug  twice  the  width  of  a  tuck, 

Jones's  chart  and  scale  for  tuek-markers ;  patent  dated 
August  11. 1874. 

Fig.  *i7tj3  shows  a  tuck-marker  as  adapted  to  the  old  Wheeler 
and  Wilson  machine.  Insert  the  loose  end  of  the  connection  d 
into  the  tube  of  the  same,  and  attach  the  marker  to  the  cloth- 


Fig.  6763. 


Wheeler  and  Wilson''s  Tuck-Marker. 

plate  by  means  of  the  thumb-screw.  Pet  the  gage  c  f,.r  enough 
back  from  the  needle  to  make  the  tuck  the  desired  width,  and 
fasten  the  thumb-screw  and  the  crea.«er  as  far  forward  as  you 
desire  to  fold  the  cloth  for  tlic  next  tuck,  and  fasten  it  by  tight- 
ening the  clamp-screw  on  the  gage.  Regulate  the  creaser_/  to 
make  a  good  mark  by  means  of  the  connection. 

Tuck-net.  {F/sJnng.)  A  landing  net  ;  one  for 
diii]nng  fish  out  of  a  larger  net. 

Tue'fall.  {Architect lire.)  A  building  with  a 
slopini^  roof  on  one  side  only. 

Tue-ir'on.  {Forging.)  a.  A  tuyere,  tircer,  or 
blast  nozzle  of  a  forge  or  furnace.     See  Tuyere. 

b.   A  black.smith's  tongs. 

Tu'fa.  A  cah*areous  deposit  which  affords  a  hy- 
draulic lime.  Trff-ss,  farrassy  travrrfine,  pozzicolana, 
are  local  names,  and  varv  in  quality  to  some  extent. 

Tuf-taffe-ta.  {Fo'hric.)  Tufted  talicta  ;  a 
.'jhncfify  or  ri//i>us  silk  falnic. 

Tuift'ed  Fab'ric.  A  fabric  in  vhieh  tufts  arc  set, 
as  in  the  oUl  form  of  Turkish  and  Persian  carpets, 
in  which  tufts  were  set  in  on  the  \\-,\y\\  and  then 
locked  in  by  the  shooting  nf  the  weft  and  the  cross- 
ing of  the  warps. 


Fig.  6764  shows  a  mode  of  making  tufted  fiibric  on  a  felted 
backing.  The  tufts  of  yarn  or  rovings  are  intrnilnced  thrnngh 
the  cloth  hy  me«ns  of  a  suitnble  needle  and  a  pcrfonUed  boiird 
or  tu/t-hnl'/fr  The  object  of  the  subsequent  frlting  is  to  pre- 
vent  the  tufts  from  being  puUeii  out  of  the  fabric  ;  hen-e  riMier 
creaser,  for  making  a  crease  on  goods  as  a  guide  for  i  the  back  of  the  fabric, or  the  tufts, or  both,  must  have  ^aff.cieut 
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feltiug  properties  to  unite  with  the  bat  or  gliver,  or  with  each 
other  by  the  process  of 

Fig.  67(>1. 


feltiug 

The  fabric  is  prepared 
by  the  use  of  tufling- 
punches  or  tufting-nee- 
flles,  manipulated  by 
hand,  the  tuft-hoider^ 
with  the  prepared  fab- 
ric, being  pusheJ  for- 
ward, step  by  step,  by 
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Felted  Tufted  Fabric. 

hand,  to  the  jigger-board  and  steam-table  where  the  hardening 
is  effected. 

Tuft'ed-fab'ric  Ma-chine'. 

Fig.  67t>5  is  Eickemeyer"s  machine  for  setting  in  the  tufts  and 
feltiug  them  into  and  hardening  the  body  in  a  continuous  oper- 
ation, in  imitation  of  a  terry  fabric,  as  velvet ;  or  a  larger  pile 
to  imitate  plush,  shaggTi-  goods,  or  fur  The  machine  is  sup- 
plied with  material  for  the  tuft.e,  whether  bats,  yams,  or  rov- 
ing?, and'material  for  the  body  of  the  fabric,  whether  bats  or 
cloth,  and  from  them  prepares  a  continuous  tufted  felted 
fiibric.  The  bat  is  received  from  a  carding-machine.  The  tuft- 
holder  is  a  hollow  cylinder  b,  with  holes  on  its  periphery  which 
receive  the  tufts  when  the  gang  of  tufl-punches  descend  To 
give  a  diagonal  position  to  the  tufts,  so  that  each  may  be  oppo-  , 
site  to  the  vacancies  in  the  previous  row,  the  gang  of  punches 
have,  besides  their  up-and-down  motion  to  punch  the  bats  into 


Fig.  67ffi. 


feeding-apron,  which  extends  overthe drums  ^-..t^.etc,  passing 
between  the  concave  jiggering-surface  of  the  steani-l>ox  and  the 
tuft-holder,  from  the  rear  to  the  front  of  the  machine;  thence 
downward,  and  underneath  the  machine,  to  the  nair. 

This  feeding-band  is  also  a  hardening  cloth,  and  is  made  of 
linen  or  canvas.  The  fabric  as  it  comes  from  the  machine  is 
wound  on  a  roller. 

Tuft-mock 'a-do.  {FahHc.)  A  mixed  stuff  of 
silk  and  wooleu,  in  imitation  of  tufted  taffeta  or 
velvet. 

Tult-taffe-ta.    Formerly,  a    fabric    vAth.    silk 

t^ft^5. 

Tug.  1.  {Harness.)  A  trace  by  which  the  draft 
animal  pulls  the  load. 

At  the  end  of  the  trace  is  a  tug-hook,  or  cock-eye  ; 
the  former  for  a  hnt-chain,  the  latter  for  attachment 
to  the  tug-pin  on  the  end  of  the  single-tree. 

2.  {Xaiilical.)  A  steam-vessel  used  for  towing  a 
sailing  or  disabled  vessel,  or  a  hull  before  receiving 
its  rigging  or  steam  equipment. 

3.  {Mini/u/.)  The  iron  hoop  of  a  corve  to  which 
the  tackle  is  attached. 

4.  (J't'/iit'Je.)     A  kind  of  timber  carriage. 
Tug-car'ri-er.     {Harn(ss.)     An  attachment  to 

the  back  strap  of  wagon  harness.     The  figure  shows 


Fig.  67' 


i { 

Machine  for  Tufting  FelUd  Fabrtes. 


the  holes,  a  side  motion  across  the  machine  alternately  in  op- 
posite directions,  to  correspond  with  the  positions  of  the  tiifl- 
holes.  The  tuft-punches  move  the  tuft-holder  on  its  axis,  step 
by  step,  one  row  at  a  time,  while  within  the  tuft-holes,  then 
withdraw  from  the  tuft-holes,  and  move  back  over  the  next  row 
of  tufl-holes  to  he  filled-  A  presser-plate  covers  the  holes  just 
filled,  and  a  plaiter  punches  the  bat  forwanl  over  the  next  row 
of  holes  to  make  the  next  row  of  tufts  A  jis^fr  or  rubbing- 
plate,  perforated  with  fine  holes  for  ste.am.  is  applied  tt)  the  un- 
der side  of  the  tuft-holder  when  in  action  for  feltinir.  which 
takes  place  periodically  as  the  tuft-punches  are  withdnwn.  and 
lasts  till  they  are  about  to  a^in  descend.  The  hat  which  forms 
the  back  of  the  fiibric  is  received  from  a  carding-machine  on  the 


Tug  and  Chain  Carrier. 

its  appearance  a.s  viewed  from  above  the  back  of  the 
horse.  The  ring  in  the  back  strap  to  which  the  hip 
straps  are  attached  has  side  hooks  on  which  the 
chains  are  hung  when  unhitclied. 

Tug-hook.  (Harness.)  A  hook  on  the  hame 
for  the  att-ichment  of  the  trace. 

Tug-ir'on.  The  hook  to  which  a  trace  is  at- 
tacllej. 

Tug-slide.  {Harness.)  A  metallic 
frame  in  which  the  tug  is  adjusted  as  to 
length.     It  is  a 

substitute  for   a  F'«-  ^'^'i- 

buckle. 

Tug-spring,  j^ 
{Harness. )  A 
frame  w  i  t  h 
spring  .sus)iend- 
cd  from  the  back 
and  having 
points  of  attach- 
ment for  the  tug 
and  hold-back 
straps  to  prevent 

too  great  a  jerk  on  the  animal  in  starting 
and  sTojtpins:. 

Tu'la-met'al.    An  alloy  of  gold,  silver, 
and  lead. 

Tulle.  (Fabric.)  A  thin  silk  lace  with  open 
mcishes,  woven  in  narrow  strips. 

TumTiler.  1.  (Foiint/iny.)  A  vertically  rotat- 
ing rase  for  cleaning  castings  placed  within  it. 

2.  {Lodr.imithitig'.)  A  latch  engaging  within  a 
notch  in  a  lock  bolt,  or  othenvise  opposing  its  mo- 
tion until  it  is  liftecl  or  arranged  by  the  key,  so  as 
to  remove  the  obstacle.     See  Lock. 

3.  (Fire-arms.)      The  piece  in  the  interior  of  a 
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Tumbkr. 

a,bo(fi/;  b,  arbor;  c,  square :  d,  pirnt; 

e,    swivel-ann  and   pin  UoU  ;  /, 

tumfjter-screw  hole ;  g",  cock-nolch ; 

h,  liatf-cock  notch. 


gun-lock  by  which  the  main-spring  acts  on  tlie  ham- 
mer, causing  it  to  fall  and  explode  the  cap. 

It  is   connected  with  tlie  uiain-spring  by  a  swivel,  wiiich 
transmits  the  full  pressure  of  the  spring  to  the  swivel  arm.    The 
tumbler    has    a    partial 
Fig.  6768.  revolution  on  pivots  (the 

arbor  being  one),  the  ex- 
treme limits  of  its  motion 
being  from  full  cock  to 
the  striking  of  the  ham- 
mer on  the  cap. 

The  hammer  is  carried 
on  the  sifuare  of  the  tum- 
bler :  this  is  the  outward- 
ly projecting  eud  of  the 
arbor.  It  operates  as  fol- 
lows :  when  the  hantnicr 
is  drawn  back,  the  tum- 
bler rotates  in  the  direc- 
tion g  h ;  the  sear,  whicti 
is  kept  constantly  pressed 
against  the  tumbler  by 
the  sear-.ipring,  falls,  first,  into  the  notch  A,  and  by  a  farther 
rotation  into  the  cock-notch  s  i  here  it  is  held  by  the  spring  un- 
til a  pressure  on  the  trigger  relejuses  the  nose  of  the  sear  from 
the  notch  and  permits  the  tumbler  to  follow  the  movement  of 
rotation  impressed  on  it  by  tlie  main-spring, 
which  it  does  with  great  rapidity. 

4.  (.Vmitica/.)  Dne  of  the  movaVile 
pins  with  which  the  aitlwad-stijpj/ey 
and  shank-painter  are  respectively  en- 
g.iged.  By  the  coincident  movement 
of  the  jtins,  the  ends  of  the  anchor, 
which  are  suspended  from  the  caDifuxl 
'\)  and  fish-davil  respectively,  are  siniul- 
i-^^  taneously  freed. 

5.  (Domestic.)  A  diinking-glass 
with  a  Hat  lia.se,  no  stem,  and  straight, 
soniewliat  Haring  sides.  It  originally 
had  a  round  or  pointed  base,  so  that  it 
could  not  stand  alone,  and  one  must 
empty  it  before  putting  it  down. 

ti.  {Vehicle.)  A  kind  of  cart.  A 
tumbrel. 

Tum'bler-brush.  The  cylindrical 
block  is  axially  iierforated,  and  the 
holes  for  the  bristles  lead  at  an  incline 
TuHiWer-Bri«/i.  into  the  central  bore.  The  handle  and 
cap-piece  are  secured  to  the  block  by 
their  cylindrical  ends  entering  the  bore  of  the  block. 
Tum'bler-Iock.  A  lock  which  has  latches  or 
disks  which  re(iuire  to  be  arranged  in  specific  relation 
to  enable  the  bolt  to  be  shot.  See  Luck  ;  I'er.mu- 
TATION-LOCK  ;  and  others  cited  in  the  list  under 
Lock,  page  1342. 

In  the  figure,  the  bolt  is  actuated  by  an  eccentric  which  is 
connected  to  a  cylinder  having  a  keyhole  into  which  the  tum- 
bler-keys project ;  these  slide  radially  in  the  cylinder  and  abut 
on  similarly  sized  spring  pins  in  the  hub.  The  key  is  of  proper 
form  to  adjust  the  tumbler-pins,  so  that  their  ends  shall  coin- 


cide with  the  periphery  of  the  cylinder  and  allow  its  rotation  in 
the  hub. 

Tum'bler-punch.  {Fire-arnis.)  A  small  two- 
bladed  puiirii  UM-d  for  pushing  the  arbor  of  the 
tumbler,  the  liand-springs,  etc.,  from  their  seats,  in 
taking  a  gun  apart. 

Fig.  6771. 


Tumbler- Stand. 

Tum'bler-stand.     A  tray  with  tripods,  to  hold 
tumblers  reversed  over  a  jet  which  washes  them. 
The     illustration     shows    one 
frame  empty  and  one  with  the 
tumliler  in  position. 

Tum'bler-virash'er.  A  de- 
vice ((/)  used  in  connection 
with  soda-fountains  or  in  bar- 
rooms, to  wash  tumblers.  As  / 
shown,  it  has  a  jet  for  the  in-  ^■. 
side  of  each  tumbler  and  a 
sprinkler  for  the  ontsides. 

b   is    a    tumbler- holder,    to      ^ 
avoid    soiling    the    gloves    in    f 
drinking  soda-water  or  beer. 

Tum'bling-bay.  (Hij- 
draulic.i.)  A  iccir  or  overHow- 
dam. 

Tum'bling-bob.  A  coun- 
terpoise weight  oil  an  arm  to 
cause  it  to  react  by  gravitv 
when  the  lifting  lever  is  withdrawn. 

Tum'bliug-box.  A  contiivance  for  cleaning 
castings,  and  giiiuliug  or  polishing  small  articles  by 
attrition.  It  consists  of  a  cylindrical  or  barrel-.shaiied 
vessel  having  a  side  door  for  the  introduction  of  the 
work,  and  is  mounted  on  an  axis  so  as  to  be  revolved 
by  a  winch  or  pulley.  Called  also  rumble,  rolling 
bai-rel.  It  is  sometimes  arranged  to  he  shaken  end- 
ways by  means  of  a  crank,  and  is  then  termed  a 
shaking-maiAdne. 

Its  uses  are  numerous :  as,  for  cleansing  small  castings ; 
brightening  iron  tacks  previous  to  tinning  ;  polishing  steel- 
pens,  needles,  and  pins,  bone  buttons,  lead  shot,  rusty  cannon- 
iialls,  etc.  ;  and  for  dis.solving  gums  in  spirits  of  wine  for  making 
lacquers  and  varnishes. 

Some  material  is  put  in  with  the  articles  —  slag,  cinders, 
sand,  or  emery  —  when  grinding  is  the  object ;  grapilite  with 
or  without  scraps  of  leather  when  the  articles  are  to  be  pol- 
ished. 


Tumbler  Washer  and 
Holder. 


Tumbler- Lock. 


F"i(n./.is'   Chonsing-Mill. 

The  use  of  tlie  tunibling-bo.x  is  increasing  :  the  tines  of  hay- 
forks, until  late  ]iolislipd  by  an  emery  belt,  arc  now  finished  in 
large  cast-iron  tumblers. 

In  Fig.  fi77''J,  the  barrel  is  formed  of  perforated  metallic  staves 
secured  between  two  Hanged  beads,  and  overlapping  each  other 
at  the  joints. 

Tum'bling-home.  (Shipbuihlinci.)  Said  of  the 
sides  of  a  vessel  wlien  they  lean  in.     AVhcii  vertical. 
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they  are  said  to  be  wall-sided  ;  when  they  lean  out, 
flaring. 

Turn 'bling-sh aft.  {Machinery.)  A  cam-shaft  ; 
employetl  in  stainiiiiig-mills,  thrashing-machines,  etc. 

Tum'breL  A  contrivance,  formerly  used  for 
ducking  scolding  women,  otherwise  known  as  a  duck- 
ing-stool for  refractory  shrews.  Tcmpora  viutantiu^ 
et  nos  miUaniiir  in  Hits. 

It  was  a  chair  attached  to  a  long  pole ;  the  vixen  was  tied  in 
the  chair,  swung  over  the  pond,  and  immersed  till  she  was  sup- 
posed to  be  (temporarily)  cured. 

Tum'bril.  1.  {Ordnance.)  A  covered  cart  for 
containing  ammunition  and  tools  for  mining  and 
sai^ping. 

2.  {Vehicle.)     A  manure-cart. 

3.  {Husbandry.)  A  large  willow  cage  or  rack  for 
sheep  feed. 

Tum'mals.  {Mining.)  A  great  (quantity.  A 
heap. 

Tum'pline,  A  head  strap  by  which  a  porter 
steadies  a  pack  carried  on  the  shoulders  and  back. 

Tun.     The  ferinentitig  vat  of  a  brewery. 

Tun'bridge-ware.  A  kind  of  small  cabinet 
work  in  whicli  thin  veneers  of  fancy  woods  are  cut 
into  small  i)ieues,  and  glued  upon  a  foundation,  form- 
ing a  mosaic,  generally  of  geometrical  figures. 

Tung'sten.  Ei|uivalent,  94  ;  symbol,  W. ;  spe- 
cific gravity,  17.6  ;  fusible  under  the  blow-pipe.  A 
hard,  brittle,  white  metal.  Tungstate  of  lead  is  used 
as  a  pigment.     See  Metals. 

Tun'ing-fork.  {Music.)  a.  A  pronged  piece  of 
steel  adjusted  to  emit  a  particular  tone  when  struck. 

The  pitch  varies  with  the  length,  width,  and  thickness  of  the 
prongs,  and  may  be  made  to  correspond  with  any  note  of  the 
gamut.  In  practice,  that  giving  the  sound  of  the  middle  or 
tenor  C  is  employed  :  this  is  usually  assumed  to  correspond  to 
512  single  vibrations  per  second,  but  modern  custom  has 
adopted  a  higher  pitch.  In  France  522,  and  in  England  and 
Germany  528,  vibrations  per  second  are  taken  as  the  standard 
for  C.     See  Pitch  ;  Telkpho.ve  ;  Pipe  ;  etc. 

h.  An  instrument  for  turning  the  pins  and  tight- 
ening the  wires  of  piano-fortes. 

Tun'ing-ham'mer.  A  tuning  instrument  hav- 
ing two  heads  on  the  handle,  and  so  resembling  a 
hammer. 

Tiin'iiig-key.  A  kind  of  wrench  employed  for 
imparting  the  pro[ter  tension  to  the  strings  of  piano- 
fortes, etc. 

In  Sherwood's  (Fig.  6774),  the  socket  a  is  adapted  for  being 
placed  over  the  pin  of  a  string  to  be  tuned  while  the  fork  6  is 
placed  over  the  ac^jaceut  pin.  The  wrench  c  is  first  applied  to 
the  stem  rf,  and  turued  until  the  string  is  brought  nearly  to  the 
proper  pitch  ;  the  arm  e,  which  carries  a  worm,  is  then  thrown 


Fig.  6774. 


Tuning-Key. 


into  gear  with  the  worm- 
wheel  /at  the  extremity  of 
the  stem  s,  and  the  wrench 
c  is  fitted  to  this  arm,  enabling  a  gradual 
but  very  powerful  tension  to  be  applied  to 
the  string. 

Tun'iug-pin,  {Music)  A  pin 
around  une  end  of  which  the  string 
or  wire  is  wound,  and  by  turning  which  it  is  tuned. 

Tun'neL  1.  {Engineering.)  A  horizontal  or 
slightly  inclined  g;illery  beneath  the  surface  of  the 
ground ;  generally  used  for  an  ai[ueduct  or  for  the 
passage  of  a  roadway  or  canal. 

Very  e.\tensive  works  of  this  kind  were  executed 
by  the  ancients  ;  especially  by  the  Romans,  as  a  part 
of  their  magnificent  structures  for  supplying  cities 
with  water. 


I      One  tunnel  of  antiquity  is  spoken  of  by  Herodotus  with  great 
praise.     He  describes  it  as  executed  by  Eupalinus,  sou  of  Naus- 
!  trojihus,  a  Megarian,  I'ur  the  city  of  Samos,  on  the  island  of  the 
same  name.     "  A  tunnel  uuder  a  hill  150  fjithums  high,  carried 
(  entirely  through  the  bitse  of  the  hill,  \vitli  a  moutu  at  either 
!  end.     The  length  of  the  cutting  is  7  furlougs;  tlie  bight  and 
j  width  are  each  8  tVct.     Along  the  whole  couri^e  there  is  a  sec- 
ond cutting  20  cubits  dei*p  and  3  feet  broad,  whereby  water  is 
brought  through  pipes  ftoni  an  abuudaut  source  into  the  city." 
—  Book  III.  chap   60. 

.Strabo  mentions  a  tunnel  at  Cuma?  connecting   that  town 

with  Avernus,  made  by  Oocceius  during   the  Augustan   age. 

A  more  ancient  and  longer  one  had  been  made  long  previously 

between  Dictearchia  (I'uteoli)  and  Neiipolis  (Naple-).     It  is  yet 

open,  and  is  known  as  the  Grotta  di  Pausilipo.     It  is  referred  to 

by  Seneca. 

I      The  lakes  Trasimene,  Albano,  Nenii,and  Fucino  in  Italy  were 

all  drained  by  tunnels  {emissaria) ;  the  last  mentioned  was  d«- 

I  vised  by  .)ulius  Osesar  and  e.\ecuted  by  Claudius  .\   n.  52.     It  is 

!  still  nearly  perfect.     The  circumference  ol  the  lukc  drained  was 

i  3D  miles.      The   length  of  this   tunnel  is  about  3  miles,  dis- 

j  charging  into  the  river  Liris  (tijrigliuno).    30,000  men  were 

i  employed;  time  occupied,  II  years      A  liirge  number  of  sliatts 

i  were  sunk  to  allow  a  greater  number  of  men  to  work  and  to 

facilitate  the  removal  of  detritus.     It  is  from  20  to  3u  fi-et  high 

and  28  to  30  feet  wide. 

That  which  drained  the  waters  of  Lake  Albano  was  cut  through 
lava,  about  ti  feet  high,  3i  feet  bro;id,  and  6,000  feet  long.  50 
shafts  were  sunk,  and  tne'work  was  prosecuted  Ht  many  points, 
being  completed  in  one  year.  SUS  B.  C.  A  water  tower  was 
erected  at  each  end,  and  these,  together  with  the  arched  con- 
duit, are  in  good  condition  yet. 

The  stone  mountiiin  of  Gibraltar  is  tunneled  into  gallerit-s, 
from  whose  embrasures  peep  the  grim  cannon  which  defend  the 
bay  and  the  neutral  ground.  Quite  a  change  since  Gibniltar, 
Gebel  el  Tarik.  Tarik's  Mountain,  was  the  scene  of  the  landing 
of  this  lieutenant  of  the  Emir  !Musa,  April,  a.  d.  711.  Musa  the 
Saracen  conquered  Spain.  The  galleries  in  the  rock  are  nearly  3 
miles  long,  large  enough  to  admit  a  carriage,  and  are  pierced 
for  cannon  at  every  12  yards.  One  thousand  cannon  are  thus 
mounted. 

A  tunnel  under  the  Thames,  to  connect  Oravesend 
with  the  Essex  side,  was  projected  by  Kalph  Dodd, 
Estp,  in  1798.  In  ISO-t,  Mr.  Cliapman  proposed  to 
tunnel  below  the  river  from  Rotherhithe  to  the  north 
bank.  In  1807  the  work  was  actually  commenced 
by  sinking  a  shaft  about  300  feet  from  the  river,  hut 
was  abandoned,  on  account  of  the  influx  of  sand  and 
water. 

In  1807.  the  celebrated  Cornish  engineer  Trevethick  was 
placed  in  charge  of  the  work,  and,  with  great  labor,  succeeded 
in  carrying  a  drift  5  teet  2  inches  high.  2  feet  6  inches  wide  at 
top,  and  3  feet  wide  at  bottom,  for  a.  distance  of  1,046  feet 
under  the  bed  of  the  river,  or  within  33  yards  of  the  distance 
required.  Considering  his  skill  or  veracity  impugned  in  respect 
of  the  direction  followed,  he  made  an  opening  in  the  top,  to 
test  the  depth  below  the  water,  which  dashed  in  and  drove  out 
the  working  part,  nearly  drowning  Trevethick. 

In  1824,  the  elder  Brunei,  Mark  Isambert,  devi?"ed  plans  for 
carrying  out  the  work,  and,  a  company  having  been  formed  for 
the  purpose,  it  was  commenced  on  the  1st  of  January,  IS26, 
and  by  the  27th  of  April,  1S27,  540  feet  of  the  tunnel  had  been 
compfet«d,  when  an  irruption  of  water  occurred.  The  leaks 
were  stopped,  the  water  pumped  out, and  the  work  advanced  50 
feet  farther,  when  a  secoud  irruption  caused  its  total  abandon- 
ment. 

On  this  occasion,  Brunei  alone,  of  seven  persons  in  the  tun- 
nel, escaped  drowning. 

In  the  progress  of  the  work,  Brunei  made  use  of  a  sectional 
shield,  designed  by  himself,  to  prevent  the  earth  being  crushed 
in  by  the  pressure  of  the  water  above,  and  tacilitate  the  exca- 
vation 

The  tunnel  was  finally  opened  for  foot-passengers,  1843.  The 
length  is  1,300  feet ;  width,  3d  feet ;  hight,  20  feet ;  clear  width 

Fig.  6775. 
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Fig.  6776. 


HEIGHT  OF  LE  GRAN  VALLON  322S  YARDS  ABOVE  THE  SEA-LEVEL 

\Srtinmit  Observalori/ 


Lajlwn3a, 

NORTH  ENTRANCE  AT  MO DANE 


VT  MJX  {Piedmont) 

SOUTH  ENTRANCE  AT  BARDOnNECHE 


Mont  Cenis  Tunnel  (Section  and  Plan). 


of  e,ich  archway,  14  feet ;  thickness  of  earth  between  the  crown 
of  the  tuunei  and  the  bed  of  the  river,  about  15  feet. 

v4  is  a  longitudinal,  and  B  a  transverse  section  of  this  tunnel ; 
a,  one  of  the  transverse  arches  connecting  the  two  roadwa>s  ; 
b  b,  drains. 

For  submarine  tunneling,  see  SLrBMAiiiNK  ExrA- 
VATiox,  etc. 

The  greatest  completed  tunnel  of  ancient  or  modern  times  is 
tliat  geuerally  known  as  the  Mout  Cenis,  though  it  is,  in  fact, 
15  miles  soutliwest  of  that  mountain. 

Tbis  was  first  proposed  by  a  Piedmontese  road-contractor, 
Joseph  Medail  of  Bardonoeche.  In  1842,  a  geological  survey 
was  made,  resulting  in  the  choice  of  the  line  at  last  actually 
taken.  The  work  was  actually  begun  in  August,  1857,  under 
the  superintendence  of  Someiller,  assisted  by  Grandis  and  Grat- 


toni,  the  Piedciontese  government  having  granted  a  subsidy  of 
20,OUO,U00  of  francs  toward  carrying  it  iuto  effect.  In  1855, 
Mr.  Bartlett,  an  English  engineer,  had  patented  a  rock-drilling 
apparatus  to  be  operated  by  air  compressed  by  means  of  a 
steam-engine.  The  idea  of  using  water,  instead  of  an  engine, 
to  compress  the  air,oecurred  to  the  Piedmonte.se  engineers, and 
was  adopted.  In  the  use  of  a  compressed  air-drill,  with  water, 
consists  the  great  novelty  in  the  execution  of  the  work. 

Fig.  6776  is  a  section  through  I-e  Gran  Vallon,  and  a 
plan,  showing  the  course  of  the  tunnel.  The  hight  of  the 
mountain  is  9,600  feet,  and  the  highest  point  of  the  mass  per- 
pendicularly over  the  tunnel  is  5,307  feet.  The  geological  com- 
position of  the  mass,  along  the  tunnel  line,  is,  first,  2,350 
yards  of  schist,  then  396  yards  of  quartz,  2,954  yards  of  com- 
pact limestone,  and  the  remainder,  on  the  Italian  side,  is  all 
schist.      The  dimensions  of  the  excavation  are :    25  feet  3} 


Fig.  6777. 
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inches  wide,  at  the  base ;  26  feet  2}  inches  wide,  at  the  broadest 
part,  with  a  semicircular  top ;  24  feet  7  inches  high,  at  the 
Modane  end,  and  llj  inches  higher  at  the  Bardonueche  end. 
The  roof  and  walls  are  cased  with  masonrv. 

From  the  north  entrance,  near  Modane,  the  tunnel  rises  with 
an  average  grade  of  1  in  45,  or  117  feet  4  inches  to  the  mile,  to 
a  point,  just  midway,  42s)  feet  above  the  hight  of  the  Savoy 
entrance.  From  this  point  to  the  Italian  eud,  the  incUnatiou 
is  but  about  1  in  2,000,  merely  sufficient  for  drainage. 

The  exact  length  is  7-^  miles  242  yards,  or  4i  mites  longer 
than  the  tunnel  at  Lanerthe,  on  the  Paris,  Lyons^  and  Mediter- 
ranean road,  the  longest  ever  pi-eviously  constructed. 

The  excavation  was  effected  simultaneously  from  both  ends 
by  boring  and  then  blasting  the  face  of  the  rock. 

Air  at  the  Italian  end  was  compressed  to  six  atmospheres, 
by  means  of  hydraulic  pressure  obtained  from  the  mountain 
streams.     See  Plate  X,  opposite  page  603. 

The  same  apparatus  supplied  fresh  air  for  ventilation,  which 
was  also_assisted  by  exhaust  apparatus  at  each  eud  of  the  tunnel. 

Fig.  6777  illustrates  the  operation  of  drilling.  Seven  drills 
pierced  a  series  of  holes  in  the  rock  about  a  yard  in  depth,  and 
from  1  to  3  inches  in  diameter.  Only  the  smaller  holes  were 
filled  with  nitro-glyceriue,  the  larger  being  merely  for  decreas- 
ing the  resistance  of  the  rock.  These  took  from  five  to  seven 
hours  to  perforate,  according  to  the  hardness  of  the  material. 
Previous  to  being  charged,  they  were  dried  by  blasts  of  air. 
The  mines  were  successively  exploded,  beginning  with  the  cen- 
tral ones,  and  the  fragments  removed  by  trucks.  The  progress 
in  24  hours  was  from  2  to  3  yards,  depending  on  the  nature  of 

the  rock. 

The  compressed  air 

was   conveyed   in    a 

^^^^   cast-iron     tube    of 

^'  *  "'-     7.84  inches,  and 


made  in  sections  of  6  to  8  feet  long  to  the  machine.  The 
tube  was  provided  with  safety-valves,  and  whenever  the  press- 
ure exceeded  six  atmospheres,  the  air  escaped,  and  wiis  con- 
veyed by  other  tubes  to  the  place  of  operation,  for  supplVing 
the  workmen  with  fresh  air.  The  quantitv  of  water  consumed 
was  35.3  cubic  feet  per  second,  the  fall  being  144  feet.  The 
ceremonial  opening  of  the  work  took  place  September  17,  1871 

The  length  of  the  St.  Gothard  funnel,  now  in  progress  will 
be  48,661  feet,  or  9  miles  377  yards.  The  altitude  of  the  north- 
ern entrance,  at  Gceschenen,  will  be  3,703  feet  above  the  level 
of  the  sea,  aud  that  of  the  southern  entrance  3  850  feet  The 
summit  in  the  tunnel  will  be  3,873  feet  above  the  sea  level  in 
order  to  give  drainage  in  each  direction  ;  7  in  1,000  to  Goes- 
chenen  ;  and  1  in  1,000  to  Airolo.  10  feet  daily  at  each  end  is  the 
usual  rate  of  progress.  The  rock  is  solid  at  the  northern  por- 
tion, but  requires  lining  and  arching  at  the  southern.  That 
already  traveled  is  for  the  most  part  mica  gneiss  and  mica 
schist.  The  estimated  cost  is  §  10,000,000.  The  work  is  to  be 
flnishtd  within  eight  years.  The  boring-machines  used  are 
those  of  Dubois  and  Francois,  the  general  mode  of  working 
being  smnlar  to  that  at  Mont  Cenis,  and  the  daily  progress  made 
appears  to  be  rather  more  than  double.  It  is  feared  now  (1876) 
that  this  work  will  be  abandoned. 

The  Hoosac  tunnel,  through  the  mountain  of  that  name  on 
the  railway  between  Troy,  N.  Y.,  and  Greenfield,  Mass.,  having 
a  length  of  4j  miles,  is  the  longest  tunnel  in  the  United  States. 
It  is  cut  through  strata  of  mica  slate  of  varving  hardness  and 
was  originally  commenced  about  1856.  In  'iSog,  when  about 
1,200  feet  had  been  excavated,  the  work  was  suspended,  re- 
commenced in  the  following  year,  and  again  suspended,  recom- 
menced again  in  1863,  and  continued  until  finally  completed  in 
November,  1873. 

The  profile  of  the  mountain  through  whFch  it  passes  exhibits 
two  peaks,  respectively  2,508  and  2,216  feet  above  the  sea  level, 
with  an  abrupt  valley  between  them.  In  this  val- 
ley, about  midway  between  the  two  ends  of  the 
tunnel,  is  located  a  central  shaft  1,028  feet  in 
depth  ;  this  enabled  four  headings  to  be 
pushed  forward  at  once.  At  the  highest 
point  the  mountain  rises  1,700  feet  above 
the  level  of  the  tunnel  Where  the  rock 
is  solid  the  tunnel  is  24  feet  wide  and 
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20  feet  high,  but  where  it  is  decomposed  to  such  an  extent  as 
to  render  archiug  with  masonry  necessary,  the  dimensions  are 
somewhat  larger. 

Previous  to  1866,  the  drilling  was  done  by  band,  but  since 
that  period  compressed-air  drills  of  the  Burleigh  p.attern  have 
been  employed.  The  general  method  of  operation  w.is  similar 
to  that  at  the  Mont  Cenis  tunnel,  a  number  of  the  drills  being 
carried  upon  a  frame  mounted  on  wheels.  Gunpowder,  nitro^ 
glycerine,  giant  powder,  and  dynamite  were  at  different  times 
employed  for  blasting,  and  fired  by  a  magneto-electric  apparatus. 
The  blasting  was  effected  in  front  of  a  movable  bulkhead  which 
was  advanced  as  the  work  progressed,  and  the  subsequent  en- 
largement and  finishing  of  the  walls  was  for  a  considerable 
period  done  by  hand,  gangs  of  men  working  on  scaffolds  of 
various  hights.  This  method  was  subsequently  superseded  by 
the  employment  of  a  number  of  atmospheric' drills  arranged 
upon  a  large  carrier  of  tubular  iron  The  air  for  ventilation 
was  in  part  furnished  by  the  drills,  and  in  part  by  a  special 
ventilating  pipe  8  inches  in  diameter,  and  delivering  2,000  cubic 
feet  per  minute. 

Though  railw.ay  tunnels  are  quite  numerous  in  the  United 
States,  few  are  of  great  length,  being  all  far  exceeded  by  the 
Hoosac, 

The  Sand  Patch  tunnel  on  the  Pittsburgh  and  Connelsvllle 
railway  is  4,750  feet  long.  | 

The  "  Sutro  "  tunnel,  so  called  from  its  projector, 
M.  Adolph  Sutro,  is  intended  to  cut  the  Comstock 
Lode  2,000  feet  below  its  highest  point,  for  the  pur- 
pose of  draining  and  ventilating  the  mines,  and 
transporting  ores  therefrom  to  a  point  upon  the 
Carson  River,  where  their  concentration  may  be 
cheaply  and  conveniently  accomplished. 

The  estimated  cost,  including  a  large  margin  for  unforeseen 
contingencies,  is  8  8,000,000,  and  its  dimensions  are  as  fol- 
lows ;  — 

Length  of  main  tunnel 21,178  feet. 

Aggregate  length  nf  branches 17,688  feet. 

Aggregate  depth  of  shafts 4,220  feet. 

Total 43  086  feet. 


The  section  of  the  tunnel  is  12  feet  square,  and  is  intended  to 
afford  passages  for  two  lines  of  cars,  each  car  having  a  capacity 
of  5  tons.  A  drain  beneath  the  roadway  of  the  cars  will  carry 
off  all  the  water  from  the  different  mines. 

A  tunnel  under  the  river  Indus  at  Attock  is  7,300  feet  long  ; 
and  It  has  been  proposed  to  construct  a  submarine  tunnel  4  800 
yards  in  length  under  the  Mersey  at  Liverpool  This,  however 
does  not  compare  in  poiut  of  magnitude  with  the  schemes  for 
uniting  Scotland  and  Ireland  by  tunneling  St  George's  Chan- 
nel, or  the  venturous  plan  for  uniting  England  and  France  by 
means  of  a  tunnel.  The  soundings  and  borings  for  this  worit 
have  already  been  made  (1876). 

Great  accuracy  has  been  attained  in  the  alignment  of  tunnels 
so  as  to  secure  accurate  meeting  when  working  from  both  ends, 
or  from  several  additional  intermediate  points.  In  making  the 
Musconetcong  tunnel,  5,000  feet  long,  the  estimated  length  de- 
duced from  chaining  and  leveling  over  a  mountain  4.50  above 
grade,  varied  from  the  actual  length  6  *  jq"  ;  the  center  lines  of 
the  headings  varied  l  s^n". 

The  Hoosac  tunnel,  25,031  feet  long,  with  an  ascending  grade 
of  26  *  ^„'  to  the  mile,  had  an  error  of  alignment  when  the  head- 
ings met  nf  9  ,„",  and  of  level  1  l  „". 

The  Mont  Cenis  tunnel,  30,326  feet  long,  level  on  Italian  side 
4.35  feet  above  the  French  entrance,  and  the  level  in  the  middle 
10  feet  above  the  Italian  entrance,  the  error  in  alignment  was 
18",  and  in  level  24"  ;  the  French  heading  above  the  Italian. 

The  cost  of  single-track  tunnels  in  Pennsylvania  was  given 
as  follows  to  the  writer  :  — 

Driving  and  timbering  ;  soft  rock,  $  3  to  S  4i  per  cubic  yard. 
Usual  estimate,  14  cubic  yards  per  lineal  foot ;  the  cutting  out 
being  wide  enough  to  timber  in.  Price  up  to  S6  for  hard  rock. 
_  The  estimated  cost  for  the  proposed  .lones's-fall  tunnel,  Bal- 
timore, is  .S  2  per  cubic  yard,  g?  145  per  lineal  foot. 

The  cost  of  the  Mont  Cenis  tunnel  was  .S  300  per  lineal  foot. 
The  Kilsbv  double  track  in  England,  through  difficult  quick- 
sands, was  S262  per  lineal  foot. 

Terre  Noire,  on  the  Paris,  Lyons,  and  Mediterranean  Railway, 
cost  S  .50  per  foot.' 

The  Ilnennstein  tunnel,  between  Basle  and  Berne,  Switzer- 
land, cost  .51.53  per  lineal  foot. 

The  FTons.nc,  through  mica  slate  and  quartz,  with  a  working 
shaft  1,000  feet  in  depth,  $  300  per  Uneal  foot 
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The  entire  cost  of  the  Fourth  Avenue  underground  railway  of 
New  York,  5;  tj,39o,07U,  4^  miles,  $  '2U5  per  lineal  foot. 

li.   A  knn-l,  udit,  ur  dritt  in  a  mine. 

3.  A  I'liniR'l. 

4.  A  chiiiiiu'v  or  Hue. 

Tun'nel-bor'er.  {Civil  Engineering.)  A  ram, 
operatftl  by  coinpivssed  air,  tor  making  excavations 
tlirough  rock,  it  is  .said  tliat  tlu;  battering-ram  was 
used  by  the  ancient  Kumans  in  nuiking  tunnels 
where  their  ai^ueducts  had  to  pass  through  rocky 
strata. 

The  present  device  was  inrcnted  by  Captain  Penrice,ati  Eng- 
lish eughieer,  aud  is  reported  to  have  been  worked  with  satis- 
factory results  in  the  quarries  of  Vaugirard,  uear  Paris,  a  is 
the  ram-head;  its  face  is  studded  with  removable  cutters^  it  is 
fixed  on  the  piston-rod  b,  which  is  provided  with  a  heavy  couu- 
terweight  c,  and  is  reciprocated  by  the  admission  of  air  alter- 
nately to  either  side  of  tlie  piston  through  valves  operated  by 
the  hand-lever  d.     The  air  is  received  through  the  pipe  e,  con- 


nected with  a  flexible  tube  leading  to  the  compressed-air  engine 
outside  of  the  tunnel.  The  apparatus  is  mounted  on  trunnions 
upon  a  carriage,  and  the  vertical  angle  of  presentation  of  the 
ram  is  varied  by  means  of  the  lever  /",  which  carries  a  pinion 
gearing  with  the  toothed  sector  «■.  A  is  a  handspike,  which  is 
inserted  in  hole.g  in  the  rims  of  the  truck-wheels  for  the  purpose 
of  maneuvering  the  carriage,     i  shows  the  cuttiug  devices. 


Fig.  6780. 
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Dnwd's  Tunneling-Machine. 

* 

Fig.   6780  is  Dowd^s  tunneling-machine  for   river-beds  and 

treacherous  grounil.     It  has  a  cylindrical  nr  elliptical  sliield 

a  which  is  pushed  against  the  heading  of  soil  or  silt,  and  iron 

sections  are  built  up  behind  it  as  it  advances,  forming  a  tunnel 


6;  a  packing  is  introduced  at  the  junction  of  the  two.  A 
scraper  in  advance  of  the  tube  is  revolved  by  gearing  and  any 
auitulile  motor  in,>iide.  Water  iw  introduced  through  a  tube  in 
the  axis  of  the  scraper-arm  The  mud  is  withdrawn  from  the 
face  of  the  shield  and  tyected  by  pipe  /'  above  the  tunnel  cawing. 
The  tube  w  is  applied  when  an  obstructing  stone  or  old  anchor 
may  be  met  with,  to  excavate  a  hole  and  sink  the  oV»struction 
out  of  the  way.  One  of  the  lower  figures  sliows  the  mode  of 
locking  the  tubes  together,  aud  the  other  the  mode  of  running 
in  a  section. 

Tun'nel-head.  {Mining.)  The  top  of  a  furnace, 
at  wliich  the  materials  are  put  in. 

Tun'nel-kiln.  {Limc-huming.)  One  in  wliich 
lime  is  burnt  by  coal  ;  as  contradistinguished  fmm  a 
^(/;/('  -kiln,  in  which  wood  is  used. 

Tun'nel-net.  {Fishing.)  One  with  a  wide 
moutli  and  narrowing  in  its  length. 

Tun'nel-shaft.  {Engineering,)  One  dug  from 
the  -surface  to  meet  a  tuimel  at  a  point  between  its 
end.s. 

Tur'ban.  An  Oriental  head-dress  made  of  a  cloth 
wound  around  the  head.  The  shapes,  materials, 
size,  and  mode  of  wearing  vary  much  in  ditlerent 
countries.  In  India  it  is  a  strip  of  cloth  usually 
from  9  to  1*2  inches  wide  and  from  5  to  25  yards 
long,  but  has  been  known  to  be  a  yard  wide  and  60 
yards  in  length.  The  most  common  color  there  is 
white  ;  next  red,  yellow,  green,  blue,  black,  buff, 
shot  colors,  and  gray;  of  cotton,  silk,  and  of  printed 
colors. 

Tur'bine.  A  form  of  w^ater-wheel ;  also  known 
as  a  viirfcx-wJicd.  It  is  usually  horizontal ;  tluil  is 
to  say,  its  axis  is  vertical.  It  has  curved  buckets. 
It  was  invented  by  Fourneyron  in  1823,  and  the  tir.st 
one  was  made  in  1S27.  In  the  original  form,  the 
discharge  is  ouiirard,  the  water  in  the  central  cliam- 
ber  being  directed  upon  the  buckets  by  curved 
chutes. 

In  the  central-ffischarge  turbine,  the  buckets  expose  their  con- 
cavities outward  to  receive  the  impact  of  the  water  from  the 
surrounding  chutes. 

In  the  Jonval  turbine,  the  water  is  received  above  and  the 
discharge  is  downward,  that  is,  parallel  to  the  axis  of  rotation. 

Some  variations  may  be  noticed. 

The  water  is  introduced  at  the  outj^ide  and  takes  a  curved 
course,  discharging  downward  ;  or,  being  introduced  from  the 
center,  is  curved  downward. 

A  turbine  above  delivers  the  water  into  a  turbine  below,  ro- 
tating in  a  dift'erent  direction. 

Several  turbines  on  one  sliaft  receive  water  from  a  series  of 
chutes,  the  number  of  the  latter  being  proportioned  to  the 
quantity  of  water  available,  so  that  one  or  more  wheels  may  be 
used,  as  expedient. 

The  axis  may  be  horizontal,  or,  the  axis  being  vertical,  the 
water  may  be  received  from  below.     See  Water-wheel. 

Turbines  are  divided  into  hi^k  and  low  pressure,  the  former 
being  relatively  small,  revolving  at  a  high  rate  and  driven  by 
elevated  heads  of  water.  The  low  pressure  are  relatively  larger, 
contain  a  larger  volume,  aud  run  ataslower  rate.  In  the  Black 
Forest  of  Baden,  turbines  arc  running  with  beads  of  72  and  354 
feet,  and  having  diameters  of  20  and  13  inches  respectively. 
Low-pressure  turbines  are  doing  good  duty  with  large  volumes 
of  water  having  only  9  inches  head 

The  theory  of  the  turbine  was  investigated  by  Euler,  whoFe 
theory  was  to  construct  a  horizontal  wheel  to  turn  on  a  verti- 
cal axis,  and  be  driven  by  water  directed  from  a  reservoir  im- 
nicdiritely  above  it  upon  floats  of  curved  form  fixed  toitscircum- 
IViiMire.  The  curvature  to  be  given  to  the  floats  was  such, 
that  .-it  the  top,  where  the  impulse  of  the  water  was  to  be  first 
received,  they  should  be  nearly  vertical,  while  at  the  bottom 
they  should  approach  the  horizontal.  Within  the  reservoir  he 
proposed  to  place  a  set  of  curved  plates  to  give  direction  to  the 
issuing  water,  in  which  the  construction  above  described  should 
be  reversed,  the  summits  of  the  dirertrirfs  being  nearly  verti- 
cal, and  their  lower  edges  nearly  horizontal.  By  this  arrange- 
ment it  would  happen  tlmt  the  water  at  its  first  discharge 
would  strike  the  faces  of  the  floats  or  pallets  nearly  in  the  plane 
of  rotation ;  and  before  its  fin.al  escape,  it  would  transfer  to  the 
wheel  nearly  all  its  living  force.  No  water  from  the  reservoir 
was  to  be  admitted  to  the  wheel  except  that  which  was  directed 
on  the  pallets. 

The  turbine  is  also  known  as  the  rraction-ivheel  (see  page 
1887).  The  first  exemplification  of  the  force  developed  was  in 
the  Barker  mill  (sen  page  231). 

Fig.  6781  represents  tlic  Fonvnoyron  out>rard''[[o\w 
wheel  by  with  the  interior  directrices  a,  which  pro- 
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ject  the  water  upon  the  floats  of  the  wheel.     The 
escape  of  the  water  is  outward. 

The  illustration  shows  none  of  the  surroundings,  but  is  a 
simple  plan  view.     The  direction  of  motion  is  shown  by  the 

arrow ; 


Fig.  67S1. 


the  water 
acts  with  a  press- 
ure in   proportion 
to  the  hij^ht  of  the  I 
fall.    The  efflux  of  j 
the  water  is  regu-  ; 
iated  hy  a  hollow  | 
cyliniirical  sluice,  | 
to  wiiich  a  num- 
ber ot  stops,  act- 
ing siuiultaueous-  i 
ly     between     the  , 
guiJe-curves,  are 
tixe.l.      With  this 
short  cylinder,  or  : 
hoop,  they  are  all 
raised  or  lowered  ' 
t0;rether  by  means 
of     screws     com- 
municating with  a  ; 
regulator  or  gov-  i 
enior.  no  that  the 
opening     of     the  ' 
sluice    and    stops  ' 
may  be  increased 
or  diniini-ihed  in 

proportion  as  the  velocity  of  the  wheel  may  require  to  be  ac- 

celeratei  or  retarded. 

Fig.  6TS2  is  the  Boyden  outward-flow  turbine  on  the  Four- 

oeyron  principle. 

Fig.  6783  has  the  reverse  movement,  or  inward 
flow  ;  the  water  entering  at  all  points  around  the 
circumference  of  the  wheel  and  escaping  at  tlie  cen- 
ter and  downward. 

In  the  illustration,  the  parts  are  representeJ  as  detachable, 

so    as    to     reach    any 

Fig.  6782.  


the  gate-hoisting  apparatus,  is  supported  by  framing  upon  the 

masonry.     The  governor  acts  auto- 

uiaticaliy  by  ge.iring  upon  the  gate, 

to  regulate  the  tlow  of  water  by  the 

speed. 

Fig.  67S3. 


Fournei/ron''s  Turbine. 
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Boyden  $  Outward- Flow  Titrbine. 


stones  or  brush  which 
may  become  jammed. 
The  sections  occupy 
grooves  in  the  faces  of 
tiie  top  and  bottom 
plates,  so  as  to  be  re- 
movable when  tiie  up- 
per plate  is  lifted. 

Kindlebeigei's  tur- 
bine is  al.so  of  the 
inward  -Wow  and 
center-vent  variety. 
Its  peculiarity  is  in 
the  mode  of  apply- 
ing water  and  grad- 
\uitiiig  the  area  of 
the  gated  openings. 

Each  of  the  twelve 
gates  has  a  strong  l»ras3 
spiral  spring  inclosed  in 
a  box,  so  that  if  foreign 
matters,  such  as  sticks, 
should  become  jammed 
in  the   wati-r-wav,  the 


Turbine  with  Detachable  Parts. 

Fig.  6786  is  the  Chase  turbine,  receiving  the  water  on  its  ex- 
terior, and  discharging  it  downward.  The  wheel  is  shown  with 
the  case  removed,  and  a  small  part  of  the  lower  rim,  to  show  the 
lower  ends  of  the  buckets. 

Figs.  67S7,  67S8,  show  another  niodilication.    The 
water  .stirrounds  tlie  wheel,  and  is  proji-eted  inward 
upon  the  douhle-winged  ftoat.s,  whii-ii  <lis(harge  the 
water  upward  and   downward,    not   centrally  ;    the 
tube    of  sujiply  ter- 
Fig.  6784.  niinating  in  a  scroll 

which  diminishes  in 
area  as  it  passes  around 
the  circle  of  director- 
vanes  which  ])rnject 
the  water  upon  the 
fldnfs  of  the  wheel. 


gate  closing  that  particular  opening  may  be  allowed  to  gape 
when  the  other  buckets  are  closed  by  the  rotation  of  the  annu- 
lar sleeve  and  si^t  of  levers,  one  of  which  latter  rotates  each 
bucket  on  is  pintle.  The  sleeve  is  rotated  by  a  segment  rack 
and  pinion,  tiie  latter  being  rotated  by  a  shaft  which  passes 
upw.ird  to  the  floor  above. 

The  obliquity  of  the  bucket  edges  relatively  to  the  gated 
openings  is  such  that  the  water  impinges  constantly  upon  an 
equal  area  of  hucket  surface,  the  forward  edge  of  each  comiug 
first  into  action. 

Tlif  Jonval  turbine  has  doicnxvard  flow,  the  guides 
for  the  water  being  above. 

Fig.  6784  is  the  Watson  turbine,  on  the  .Tonval  principle, 
with  its  gujiles  above  and  downwardly  discharging  wheel  be- 
neath. The  drift-box  is  a  flume  or  tube  extending  downward 
from  the  wheel-ca.«e,  so  as  to  obtain  the  benefit  of  a  consider- 
able fall,  with  the  wheel  at  or  near  the  top  instead  of  at  the 
foot  of  the  fall. 

The  draft-box  is  the  invention  of  the  Parkers. 

The  Swain  wheel  is  a  combination  of  the  inward 
■and  doivnifnrd  flows. 

Fig.  6785  is  a  sectional  elevation  of  a  60-inch  Swain  turbine  ; 
an  eighth  turn  ca.^ing,  connecting  by  means  of  a  feed-pipe  with 
167 
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Watsn-n    Wheel  trith   Droff-Dnr. 
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Fig.  6785. 


GU-//if/i  Swam  Inwnr/f  nitfi  Dmmn'anl  Flow  Turb> 


Fig.  6786. 


The  wheel  is  inclosed  in  a  cylindrical  box,  which  is  open  be- 
neath and  above  ;  the  water  enters  upon  the  puint  —  as  it  may 
be  termed  —  of  tiie  double-wiTijjed 
float,  and  passes  t'fiually  downward 
and  up.vard,  escaping  in  directions 
parallel  to  the  axis 

The  Letfel  double  turbine  has  two 
indi  pe  ident  set-f  of  buckets,  one  a 
vcihtdl  and  the  other  a  central  dis- 
h  u  ^e  each  recoivin;;  its  water 
fn.  Ill  the  same  Set  of  guiiles  at  the 
samt  time,  and  the  water  leaving 
ea<  h  uhi-el  independently.  The  two 
sefs  are  cast  togt-ther  and  to  the 
•same  -haft  (Kig.  IJ789) 

llu  Girard  />fe  icrft/rtf  is  so  called 
fiom  Its  having  a  pressure  of  air  in 
the  ( a<!ing  into  which  the  wheel 
discharges,  to  allow  the  wheel  to  run 
in  air  and  avoid  the  friction  of  tiiil- 
water  Tills  pres-ure  is,  of  course, 
in  diminution  of  head,  but  it  is  supposed  that  the  gain  is 
greater  than  the  loss. 

Fig.  6787. 


Cha^e  (nwnril  aufi  Dnun- 
ivarii  Fioiv  Turhme. 


The  reversal  of  the  action  of  the  turbine  driving 
it  by  ;*teaut-}>ovvcr  in  the  diiiciiou  couirary  to  its 
natural  muiiou  as  a  w.iter-wbfcl  forms  tlie  cen- 
trifugal orieiitripetal  pump,acL-onliiig  to  \ilietber 
the  turbine  be  ou  tae  inwanl  or  tue  i  utivard 
rto.v    [ninciplc.      See   Ckmr.fuu,\l   I'UMi' ;    Ct^- 

TBIPt-r.\L  l'UMI>  ;    PRIIPKU.LU  I'lMl',  I'ig.  cW'u. 

Itiitiiveu's  Engiisli  paicnt  of  1S4'J,  for  a  hy- 
draulic ship  propel. er,  at  ting  by  a  stuam  driven 
turbiue-whei-l,  ejecting  the  water  aft,  was  tvii.d  in 
IHtifi  on  the  "  Water-Milt h  '■  It  «as  termed  the 
Nautilus  Propeller  (see  page  1515).  See  also 
ilYUUAULic  pROPtLLtn,  pages  IH'J,  1150. 

Several  tables  have  been  constructed  to  indi- 
cate tUe  po»\er3  and  rates  of  wheels  of  varviog 
diameter^  under  different  heads. 

They  conlain  the  fizes  of  the  wheels  in  inches 
of  diameter;  tlic  head  in  feet;  the  cubic  feet  of 
water  JILT  minute  :  the  number  of  revolutions  per 
miiiuie  ;  tlie  horse-powcr 

Tiii'bine-dyn  a-mom'e-ter.     See 

Ti:.si  iN(;-.MAriiiM:,  Fig.  6331. 

Tur' bine -pump.  A  ionn  of  pump, — 
till-  turbine  ivveiM-d.  It  is  diiven  by 
}io\ver,  aiul  tlie  iloats,  catuhing  the  water, 
I'orce  it  uj)  tiu'  ebutc. 

a  ( Fig.  6791 )  is  a  turbine-case ;  b  an  air-cock  for 
escape  of  water  wlieu  the  starting-pump  is  filling 
the  case. 

Tu-reen'.     (Fr.  icri-inc.)    {Domestic.) 
A  lai^i-  (brp  tnbU^disb  ibr  sou]),  etc. 
Turf-cut'ter.     A  parinrf-phw. 

Horses  cxcavati  d  in  the  turf,  exposing  the  col- 
ored .'^oii  or  sub.-oil,  are  found  on  steep  bills  in 
England,  —  iis  the  red  horse  of  \\'!ir«ickshirc,  a 
memorial  of  Hii-bard  Neville,  Earl  of  Warwick, 
whose  ca^tIe  u\  Fullbrook.  8  ii.i.cs  off,  faced  the 
hill.  On  this  hill  the  earl  killed  his  liorse  just 
hctbre  tlie  battle  of  TowUm.  The  white  hnr.-e  of 
Mariborougli  Downs, nc.-.rCalne,  shows  (he  chalky 
sulisoil.and  is  vi?iblc  12  miles  distant.  The  dark 
nuirk  funning  the  pupil  of  the  e^e  is  a  mound  of 
turf  5  feet  across,  nua>un*d  by  the  author's  uiiibiclla.  Jt  is 
believed  to  be  a  mcmoiial  of  the  vii  tory  of  Alfred  over  the 
Danes,  .v.  D.  871.  The  hor.-c  is  an  ancient  national  emblem, 
being  bhown  ou  British  coins. 

"  And  as  now 
Men  weed  the  white  hor?e  on  the  Berkshire  hills 
To  keep  him  bright  and  clean  as  heretofore." 

T.-^^YS0N■s  Enid. 

Turf-drain.   (Husbandri/.)  One covcriMl  with  turf. 
Turf-hedge.     {Husbandry.)     A  bank  aiound  a 
ficM,  niat-ie  of  lurls  or  .sods. 
Turf-house.     A  liovel  made  of  sods. 
Turf'ing-ir'on.     A  spade  for  cutting  sods, 
Turfing-spade.     A  tnrf-spndc. 
Turf-plow.     A  plow  adapted  to  remove  the  sods 
from  the  surface  of  the  ground  prejiaratory  to  deep 
plowing,  or  for  destroying  grub.s,   etc.     That  illus- 
trated (Fig.  6792)  is  an   English  invention.      Tlie 

vertical     cntter 
Fig.  6788.  w  b  i  c  h      precedes 

the  share  has  an 
eccentric  move- 
ment bj'  wbii-h 
the  dq)th  of  cut 
may  be  regulated. 
Turf-spade. 
One  for  jiaring 
turfs  or  sods. 
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Schiik's  Inward  Fknv  Tnrbim:  (  Plan^  shoiving  Scroll).  Schi'de's  Inwnrd-Ffnic  Turbine  {Section  and  PartitV.  Elfvation). 
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Tur'key-car'pet.  Tuikey-cariiet  is  formed  of  a 
chain  and  welt  ut  strong  linen  vain  and  tufts  of 
woi'sted  tied  into  the  fabric  in  the  course  of  luauu- 
facture. 

The  loom  of  Eistem  countries  consists  of  two  upright  pieces 
fixed  at  a  certain  dis- 
tance apart  and  ^up-  Fig.  6789.  i 
porting  two  horizon- 
tal rollers ;  the  one 
jibove  contaiDiog  the 
yam,  and  tlie  U>\\kt 
one  serving  to  wiud 
the  carpel  upr>n.  The 
work  is  done  entirely 
by  hand  ;  culon^d 
worsted  is  tied  in 
short  lengths,  each 
tie  passing  across  the 
face  of  two  warp- 
threads  round  the 
back,  and  has  the 
end  brought  up  be- 
tween theai-  >\'hen 
a  row  of  tufts  has 
been  inserted ,  a  shed 
is  formed  in  the 
warp,  a  weft  shoot  is 


linen  vara  which  passes  down  through  heddles  to  the  lower 
beam.  The  weaver  is  seated,  as  at  the  comuioD  loom,  and  hav- 
ing thrown  a  wff:  thread  oute  or  twite  acro-s.  he  f:i^tens  to 
every  thread  of  t.ie  warp,  by  a  peculiar  l\vi>t,  a  small  buucli  of 
yarn,  colured  aicording  tu  the  patieiu  of  the  design  before 
lliui.  One  row  of  tut.;-  being  m^erted,  he  pistes  a  liuen  weft 
through  the  shed,  and  drivtfs  it  weil  agaiu^t  the  web,  locking 
the  tults  iu  po^itiou.  He  then  twist.-;  in  another  row  of  tufts, 
and  so  on.  The  breadths  are  usually  narrow,  and  are  placed 
side  by  side  to  form  a  large  carpet.  The  surface  is  sheared  to 
gire  it  a  mniform  pile. 

Fig.  6792. 


Ijfffrl  Inicari  and  Dowitwartt  Double  Wiitel. 

passed  across  from  right  to  left  and  returned,  and  is  beaten 
down  by  hand  beaters.  Xbb  binds  the  whole  together,  and 
thicliens  the  web. 

Fig.  6790. 


Lrfffl  Vniibif  Turbine  Wited  ( C<i,<p  jurr'y  nmnvtrl). 

Turn -bridge.    A 

The  Turkey -carpet  loom  of  Europe  is  similar  :  the  posts  and    sirivcf  or  Sirin^f  lil'idf'e. 
Earns  are  similarly  arranged,  the  upper  roller  carrvinjr  strons  :  f,  r.  '^  ' 

^ =•1-1  .    =         ''See    SwiNT. -BRIDGE  ; 

I  PiVOT-BKIDGF.. 


Tur'key-red.  Tlie  brilliant  color  known  by  tliis 
name  !.■*  inoiluced  by  a  seiie.s  of  processe.s  Jittering 
slightly  at  ditt'ereiit  jilace.?,  but  not  essentially  vary- 
ing Irnin  the  lollowiiig  Flench  method  :  — 

The  cloth  is  steeped  in  an  oily  liquid  :  then  allowed  to  fer- 
ment or  sweat  for  yereral  hours,  and  exposed  to  the  heat  in  & 
hot  closet  for  several  hours  longer :  these  processes  are  three 
times  repeated,  afier  which  the  cloth  is  steei>ed  in  an  alkaline 
liquid,  aud  then  iu  a  solution  of  alum  and  galls,  next  in  lime- 
water,  then  b«>iled  iu  a  solution  of  u^adder,  washed  and  dried, 
again  steeped  in  alum  and  galls,  and  boileil  with  madder ;  after 
three  successive  boilings  with  soap,  pearlash,  and  other  in- 
gredients, it  is  expa-ed  to  the  air  for  some  time,  and  finally 
boiltd  with  walerand  bran  and  then  dried. 

Turkey-Stone.  A  tine  quality  of  oil-stone  from 
Tiukey,  —  iiovadililc.  Sir  Thomas  Greshani  jiaved 
the  old  Koyal  Excliange,  London,  with  Turkey- 
stone. 

Tiu'k's-head.  {Xaiilical.)  a.  An  oniamental 
knot,  like  a  tiiiban,  worked  on  to  the  end  of  a  rope. 

b.  A  knot  formed  on  a  man- 
rope  or  other  standing  rope.  It 
is  formed  by  taking  a  loiiiid  turn  ^ 
around  the  rope  with  a  piece  of 
log-line,  cro.ssing  the  bigiits  on 
each  side  of  the  round  turn,  stick- 
ing one  end  under  one,  and  the 
other  under  the  other  cross,  as 
shown  at  b,  and  following  the  lead  until  it  shows 
three  parts  all  around,  as  at  c. 

Turn.    (.Uiithid.)    A  pit  sunk  in  a  drift. 

Turn-bench.  A  small  portable  lathe  used  upon 
a  bench  or  desk  by  watch,  model,  and  instrnment 
makers. 

Fig.  679t 


TStrbint-Ptanp. 


Turn-buck'le.    1. 

(Hardtrare.)  A  form 
of  .shutter-fastening 
having  a  graWtating 
catch  a  (Fig.  6794). 

2.  (Ordnnncc.)  An 
analogous  device  used 
for  securing  the  free 
ends  of  the  implement- 
chains  in   a   gun-car- 

iage  and  tlie  cover  of 
the  ammunition-chest 
(6). 

3.  {Nautical.')     A  link  used   for  setting  up  and 


Tam-Buclcks. 
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tightening  the  iron  rods  employed  as  stays  for  tlie 
smoke-stiiL-k  of  a  steamer  or  for  .siniihir  olijects  (e  d). 
Turu-cap.     A  turning  eliimney-toi)  "''  eowl,  pre- 
senting its  njcnith  to  leeward. 

Turned  House.  {Mining.)  A  term  u.sed  when 
a  levil,  in  lollou iiig  branches  of  ore,  is  turned  out 
of  the  original  direetion. 

Turn-file.  X  burnisher  used  in  throwing  up 
slight  burs  on  the  edges  of  the  eonib-maker's  hies, 
the  teeth  of  which  are  originally  made  by  tlie  lib- 
and  not  by  tlie  chisel. 
Used  by  workers  in 
horn,  tortoise-shell, 
iron,  and  boue. 

Turn'ing.  1.  Wood 
or  metal  shaping,  the 
objert  liciiig  mtati'd  on 
an  axis  and  the  tool 
presented  to  it.  See 
L.\riiE. 

2.  (Pottery.)  A  pro- 
cess for  .smoothing 
thrown  pottery,  con- 
sisting in  turning  off 
the  e.vterior  surface  of 
the  partially  dried  ves- 
sels, wliich  are  in  what  is  called  the  i/rccii  state.  The 
moistened  surface  of  the  vessel  adlieies  to  the  top  of 
the  rotating  disk,  while  the  turner  removes  a  long 
ribbon  of  clay  by  means  of  a  cutting  tool.  This 
being  completed,  and  the  green  liandle  cemented  on 
by  slip,  the  vessel  is  cut  loose  by  a  wire  and  sent  to 
be  fired. 

Some  articles  of  small  ware  are  chucked  and  turned 
in  a  manner  closely  analogous  to  that  employed  in 
the  ordinary  wooddathe. 

Turn'ing-bridge.    A  Swinc-bridoe.     See  also 

PlVriT-HP.IDIIE. 

Turn'ing-car'ri-er.   {Lathe.)    A  device  for  hold- 
ing metallic  work  while 


Tiunul'^  PuU<  r)j. 


Fig.  6796. 


Turning  Carriers  and  Drivers. 


being  turneil  in  the 
foot-lathe.  The  work 
is  clasped  by  the  car- 
riers a  a',  which  are 
caused  to  rotate  by 
means  of  the  ilrivers 
b  V  h.\'ed  to  the  lathe- 
mandrel.  See  also 
U(ji; ;  DiavER, 

Turn'ing  -  chis'el. 
A  chisel  used  by  turn- 
ers for  finishing  work 
after    being    roughed 
out     by    the     gouge. 
There       are       several 
kinds.      Some    are 
rectangular,\vith  an 
oblique  whet,  liki  i 
1  edge,  with  two  pei  ul 
'  edge  is  on  both  sidi  s  of 


thereby  routing  the  shaft  C,  carrying  the  head  with  the  point- 
ers K  suttieieiitly  to  iuiiicute  the  exact  taper  retiuired  ;  this  is 
done  by  appnixiiiia- 

tioii,  the  uiotiou  of  ^^         Fig.  6797. 

the  puiiitei"  through 
uuiiieb,  ius  multiple, 
or  its  fractious,  ou 
tile  ilial  through  the 
giveu  traverse  of  the 
.«lide-rest,  tiivin;;  the 
required  positiou  of 
the  liaek  eeuler. 

Turii'ing-in. 

The  pI■oce^,s  of 
strappiiu)  a  dead- 
ci/e;  thatis, bend- 
ing a  ro|je  tightly 
around  it  in  the 


Turn'ing- 
lathe.  A  ma- 
cliine  for  turning 
wood  or  other 
materialstosym- 

metrical    forms.  Turiiins-Gage. 

A  common  form 
for  wood  is  called  a  po/c-tatlic.      See 


Turn'ing-lathe  Chuck.     Fig 


Fig.  6798. 


liAfllE. 

ti7yS  allows  vari- 
ous tonus  ol  lalliu-chucks  and  otiier  machine  appli- 
ances. 

a,  three-pronged 
chuck. 

6,  screw-chuck. 

c,  steel  arbor,  for 
holding  ciicular 
saws  emery-wheels, 
grindstones,  etc. 

ft,  face-plate,  for 
holding  wooden 
chucks,  polishing- 
wheels,  etc. 

f ,  Turner's  sizer, 
or  caliper. 

/",  shell. chuck. 

^,  drill-rest. 

/(,  spur-chuck. 

Turn'ing-ma-chine'. 


Ttirniiig-Lntlte  CImcks. 

k,  plain  drill-chuck,  with  set- 
screw. 

[,  drill-chuck,  with  square 
hole  for  bits 

{Uuot-machinc.)    One  for 


alter  the    seams  have  been  sewn 


turning  boot-1 
and  rolled. 

Turn'lng-mUl. 

boring-mill.     It  has 
ing-bar. 
The  holder  for  the  boring-bar  is  readily  removed,  and  a  turn- 


A  form  of  horizontal  lathe  or 
a  compound  slitle-rest  and  bor- 


graver ;  others  have  a  obis 

iarities:  thechaiiirer  I'ortl 

the  blade,  and  tile  edge  is  ol)li<piely  across  the  i  nd 

of  the  blade.     S-e  TruNixii-TOoi.s. 

Turn'ing-en'gine.     A  lathe. 

Turn'ing-gage.     An  instrument  to  assist  in  set 
ting  over  the  tail-stock  of  the  lathe,  so  that  a  gi\  i  n 
taper  in  a  given  length  of  work  may  be  obtainc  d 

To  find  the  t.nper  for  a  certain  number  of  inches  m 
length,  the  shank  .4'  of  the  gaj^e  is  insert^'d  in  the  tool 
stock  of  the  lithe  ;  a  straight  .shaft-arhm"  with  a  uui 
form  diameter  is  then  adjusted  upon  the  center  points  of 
the  lathe;  the  tail-stock  carrying  the  dead  center  is  then 
set  over  either  to  or  from  the  tool,  as  the  case  may  re 
quire,  so  that  when  the  toot  is  traversed  back  and  forth 
upon  the  surface  of  the  shaft,  the  distance  through  which 
the  taper  is  to  he  turned,  by  moving  the  slide-rest  of 
the  lathe,   it    shall  force  in    the    self-adjustiug  bar  D, 


Sellers's  Boring  and  Turning  Milt. 


TURNING-PIECE. 
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ing-tool  substituted;  the  feed  is  self-acting  iu  all  directions 
and  at  all  Jtn^les  ;  the  boring-bar  has  a  quick  return  motion  ; 
the  faceplate  rests  in  an  angular  bearing  similar  in  shape  to 
the  slide  of  a  planing-machinu;  an  adjuj^table  center  step  tJikes 
sucli  amount  of  the  vertical  strain  as  may  be  desired.  See  also 
lloaizo.NTAL  LvTUE,  Fig.  2t>\}2  ;  also  Boring-machim;. 

Turn'mg-piece.  A  caiiibt'i-  top-boaid  used  as  a 
cctitfiiiii^'  Ini-  :i  disciiaiging  arch. 

Tani'ing-plate.  A  circular  plate  above  the  front 
axle,  wlien^  the   bed  moves  upon  it  us  the  carriage 


Turn  in  2: -Plate,  or  Fijlk-Wheel. 

Turn'ing-saw.     A    saw 


turns  from  its    direct 
course.     A  Ji/Vi-whecl. 

In  the  figure,  the  fifth- 
wlu-el  ii  connected  to  the 
spring  bolster.  It  rests  up- 
on anti-friction  rollers  over 
the  axle,  and  runs  around 
between  rollers  over  the 
central  reach. 

having    a   thin    blade 


stretched  in  a  frame,  and  capable  of  making  a  curved 
kerf.  Used  iu  sawing  scroU-work,  chair  l)acks,  etc. 
Otherwise  known  as  a  Sweep-saw,  Bow-saw, 
FnAME-sAW,  or  ScuoLL-SAW  (wliich  see). 

Turn'ing-tools.  Tlie  cutting  implements  used 
by  turners  vary  eousiderably  aceording  to  the  nature 
of  the  material  to  he  operated  on  and  the  eharncter 
of  the  work,  whether  it  is  to  be  plain  or  beaded,  or 
employed  on  the  exterior  or  interior  of  the  work. 

For  turning  the  softer  woods,  chisels  and  gouges  having  cut- 
ting angles  of  25'"  to  30'  are  employed;  for  harder  woods  this 

Fig.  6801. 


angle  is  made  as  much  as  40°.  The  edge  of  the  gouge  is  ground 
elliptical,  and  its  central  portion  is  that  principally  used  :  it  is 
employed  for  getting  the  tirst  rough  cylindrical  surface  on  the 
work,  the  convex  side  being  turned  downward,  and  also  for 
turning  out  hollows.  Hook  tools  o  /» jire  also  used  for  suifaeing. 
For  finishing,  chisels  generally  having  an  oblique  edge,  doubly 
beveled,  are  employed- 

Square-edged  chisels,  with  rather  thicker  edges  than  those 
ordinarily  euiployediu  carpentry,  are  in  frequent  use  for  smooth- 
ing 'i'lm  broad  1/ iti  u»vd  for  this  purpo>e.  It  is  held  under- 
hand. Otherforms  o{ broad,  as  w  x,  sire  also  used,  principally 
upon  large  work,  the  plank  wuy  of  the  grain. 

The  side  tool  z  is  used  upon  insides  ol  cylinders. 

Tlie  tools  for  bard  wood  and  ivoi*y  are  beveled  on  one  eilge 
only,  which  has  consequently  nearly  double  the  thickness  of 
that  used  for  soft  wood. 

a  {b'ig.  t>80l),  gouge;  used  for  ruugbing-out  Fig.  (jS02. 

work. 

b,  chisel :  plan  and  stction. 

c,  sharp-pointed  chisel. 
(/,  doubly  beveled  chisel. 
e,  obtuse-pointed  chisel 
fg,  round-pointed  chisel. 
A  A',  inside  chisels. 

/,  ripping-chisel,  for  starting  an  opening. 
k  I  m  )t,  wood-turners'  chisels. 
a  ;;,  inside  tools. 

^  r  -•.,  chisels  for  turning  beads,  etc. 
t  u  illustrate  modes  of  applying  the  chisel. 
V.  gouge  in  position  on  the  rest.  1 

w  X  7/,  broads.  L_^        I 

z,  side-tool,  for  insides  of  cylinders. 

n',  calipers.  Inside  Tools, 

b',  calipers  applied  for  measuring  inside  di- 
ameters 

c',  calipers  applied  for  measuring  exterior  diunietera. 

Fig.  6803. 


Metal- Turn  ins  Tools. 


1 


I  for  brass, 
r     etc. 


ivory,  hard  wood, 


n  (Fig.  6S03\  milling-tool,  with  wheel. 

6  c,  chasers,  fnr  cutting  screws. 

f/  p,  bent  inside  tools, 

/,  flat  tool, 

^  A,  riglit  and  left  side  tools 

I,  point  tool, 

kf  round  point  tool,  | 

I,  square  graver,  for  metal. 

m,  cutting  off  tool,  1 

n,  turning-gouge,    (  for  wood. 

o,  turning-chisel,     ) 

Fig.  68112  shows  inside  tools. 

For  turning  the  concave  and  convex  surfaces  of  rubies  or 
sapphires,  used  for  the  jewels  of  watches  and 
chronompters,  a  diamond-drill  such  as  is  shown  Fig.  6804. 
in  Fig.  6804  is  used  ;  a  represents  the  flat  surface 
and  b  the  edge  of  such  a  tool.  It  may  also  be 
used  for  engraving  extremely  fine  lines.  The 
diamond  was  first  used  for  turning  by  IlMmsJen 
in  cutting  the  hardened  steel  screw  for  his  divid- 
ing-engine. 

See  under  the  following  heads  :  — 


Astragal  tool. 
Bead-tool. 
Bevel-tool. 
Bottom-tool. 
Broad  tool. 
Chisel. 
Comb. 

Cranked  tool. 
Flat  tool. 


Gouge. 

I  ranging- tool. 

ireel-tool. 

Ilook-tool. 

Inside  tool. 

Nail-head  tool. 

Parting-tnol. 

Screw-cutting  tool. 

Skew-chisel. 


Diavwnd- 
Titrnini^  Tools. 


Wood-Turning  Tools, 


Turn'ing-up.  {Bookhbidhyj.)  Taking  the  round 
out  of  the  b;;(k,  while  the  fore  edge  is  cut 

Tur 'nip-cut' ter.  A  iTiachine  for  slicing  roots 
for  animal  feed.  See  Roor-CUTTER,  etc.,  pacres 
197.'.,  1971!. 

Tur'nip-pulFer.  {Husbandry.)  An  implement, 
but  little  use<l  in  this  country,  for  pulling  turnips 
out  of  the  ground. 

Tur'nip-pulp'er.      {AgricuUiire.)     A    macliino 


TURXKEY. 
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for  pulping    turnips,   etc.,  to  be  used  as  food  for'  —the  National  Road  from  Baltimore   to  Illinois. 


cattle. 

Hornsby's  (Fi.?.  6-Sft5)  h.is  a  rotnry  (li«k  oontaininjr  a  number 
of  cutters  and  corresponding  apertures  tbrough  wbich  tlie  pulp 
ialls.    The  roots  are  plated  in  a  liopper,  and  fed  by  their  own 

Fig.  6805. 


Hornsbi/s  Turnip- Pttlper. 

weight  to  the  cutters,  and  the  disk  has  paniUel  projections  at 
right  angles  to  its  f.ice.  which  prevent  the  pulp  from  escaping 
except  through  the  apertures  arranged  for  that  purpose,  and 
from  which  it  falls  into  the  trough. 

Tum'key.  An  instrument  to  extract  teeth  ;  not 
mucli  u.>,ed  now.  It  wa.s  known  to  the  ancients,  who 
liad  instninieiits  called  pcHcnn,  on  account  of  re- 
semblinj;  the  bill  of  said  bird.  The  stunip-e.xtract- 
ing  machine  used  in  this  country  by  farmers  is  pat- 
terned after  the  turnJccy. 

Turn'out.     (Hnihrii/.)     A  railway  siding. 

Turn-o'ver  Boil'er.  A  form  of  boiler  in  which 
the  flues  were  turned  over  the  fire-bo.K  or  furnace. 
It  was  one  form  which  the  boiler  improvement  as- 
sumed in  the  giadual  conversion  of  the  old  Cornish 
boiler  into  a  more  compact  form. 

Turn-o'ver  Gear.  (Smc-mUI.)  An  application 
of  machinery  for  hauling  up  logs  from  the  saw-mill 
to  the  log-carriage,  or  turning  the  log  on  the  carriage 
after  slabbing  one  side. 

A  simple  and  conipict  form  is  shown  in  Fig.  69013,  in  which  a 
lever  brings  a  gear  into  contact  with  a  worm-wheel  on  the  axis 
of  the  rope-drum,  and  so  hauls  upon  the  rope  which  leads  to  i 

6806. 


See  Pavin(;  ;  Ko.\d. 

3.  A  TlMiNSTii.R  (which  see). 

4.  A  winding  stairs. 

.5,  (Fortifieilum.)  A  beam  filled  with  spikes.  A 
cJii'V'i/  de /rise. 

Turn'pike-stair'case.      A  winding  Fig.  6807. 
stair,  constructed  aroun<l  a  central  newel 
or  post. 

Turn-pin.  A  plug  for  stopping  the 
How  Iroiii  the  open  end  of  a  pipe.  A  tube- 
stoppee. 

Turn'plate.      .A.  Tl  r,.\-T.\Bi.E  (which  Tum-Pin. 
see). 

Turn-scre^w.     1.   .\  screw-driver. 

2.    A  sciew-wiench. 

Turn'stile.  A  post  with  four  horizontal  arms, 
which  re\'olve  as  a  person  pushes  by  tliem. 

Fig.  G808  is  a  self-registering  turnstile,  for  toll-bridges  or 
other  places  where  fares  are  to  be  collected  from  foot  pa.«en- 
gers,  or  it  is  desired  to  aseertjiin  their  number.  Tl:e  upright 
shaft  on  which  the  stile  turns  actuates  a  train  of  gearing  mov- 

Fig.  0808. 


Tiinislile. 


ing  a  series  of  indexes  wnich  point  out  the  number  of  revolu- 
tions or  partial  revolutions  made  by  the  stile. 

The  :irnwa  of  the  Romans  w.ts  the  board  on  a  turnstile  to 
show  the  direction  of  the  wa_\  s  in  a  camp. 

Turn'stile-count'er.  A  turnstile-counter  for 
omnibuses  and  cars  is  desciilied  in  English  patent 
No.  2189,  of  1854.  See  previous  and  succeeding 
articles. 

Turu'stdle-reg'is-ter.  A  device  for  registering 
the  number  of  persons  who  )>uss  through  a  turnstile 
.serving  as  the  entrance  to  a  toll-biidge  or  building, 
and  serving  as  a  cheek  on  the  collector.  The  axis 
on  which  tlie  stile  turns  is  cau.sed  to  rotate  a  series 
of  gear-wheels  which  o]ienite  the  indicator.  The 
stile  can  onlv  lotate  in  one  direction,  and  has  a  lock- 


Titrn-ovfr  Gear. 


Kelly  Tiini-Table,  wilh  Iran  Frame. 


the  pond  or  over  a  pulley  to  a  cant-hook,  by  which  the  log  is  '  ing  tlevice  controlled  by  a  foot-lever,  so  that  the 
turned.  collector  may  prevent  the  passage  of  more  than  one 

Turn'pike.     1.   A  toll-gate  across  a  road.  !  person  at  a  time. 

2.  A  proprietary  road,  where  toll  is  collected.  The  Turu-ta'ble.  1.  (liriihmji  Eitr/inrcrinrf.)  A 
name  has  come  to  signify  one  which  is  graded  and  platform  which  rotates  in  a  horizontal  jilane,  and  is 
either  m-ncadfimizecl  or  graveled,  so  as  not  to  be  mere  used  for  sliifting  rolling  stock  I'rom  one  line  of  rails 
mud.     The  first  American  turnpike  act  was  in  1796,  ,  to  another.     Devices  common  to  all  are  the  plat- 


TL'UX-TREE. 
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Tarn-Tab!e,  wtl.'i   M'utM/tit  Frame. 


form,  which  has  one  w  more  tracks  of  rails  on  its 
iippi-r  sailacp  J  rollers  on  which  it  turns,  gearing  lor 
rotating  it,  a    CL-ntnil   (livot  on   which  it  rotates,  a 
circular  track  on  which  the  rollers  move,  and  solid 
foundations  for  this  track  ami  lor  the  central  pivot. 
Kelly's  turn-table  (Fig.  6309)  is  centrally  supported   on   a 
series  of  frusto-t* ooit-al  rollers  turning  ou  arms  radially  project- 
ing from  a  collar,  which  rcTolves  around  the  axis  of  lh«*  table. 
The  apexes  of  the  cones  would,  if  they 
Fig.  6311.  were  complete,  meet  at  a  point  in  their 

axis.  They  are  interposed  betwe*fn  two 
annu)arcasti:igscorrespondingly  beveled, 
tile  lower  of  waich  is  fixeJ,  and  serves  as 
a  tr.ick,and  the  upper  is  attached  to  and 
turns  with  the  t^ible.  Flanges  on  the 
inner  end*  of  the  rollers  prevent  their 
being  pushed  outwardly  bv  the  pressuiv. 
^  ^  _         In  a  niolitied  arrangement  small  conical 

Wmi  '    )b    rollers  turning  bi-t.veen  t.ie  large  rollers 

^1  y   andplateson  theend-s of  the  arms  which 

I  '      rarry    them    are    substitutP<l    for    the 

flanges.     Sec  also  Fig*.  6S10,  t^'^ll. 
Tani-Ta^j.i,  Adams's  turu-table  (Eng.ish)  doats  in 

a  wa:er-t;ink. 
2.   A  device  Uj^on  whieli  a  microscope  slide  is  hehl 
for  tracing  the  circular  cement  cells  in  which  objects 
are  placed  for  examination. 


The  name  turn-wrest  has  clung  to  it  for  two  and  a  half 
centuries,  through  all  the  scoffing  and  aOected  adminition  it  has 
excited,  aud  means  that  the  wrefi  or  dincliuii  in  whii  h  the  soil 
is  wrenched  or  pushed  can  be  titrtud  or  changed.  This  is  ac- 
complishcd  by  shitiiug  the  coUer  to  one  side  or  the  other,  so  as 
to  divide  the  slite  troni  the  laud  ;  the  share,  burrowing  beneath, 
then  litis  the  slice,  which  is  farther  displaced  by  the  brtast  of 
the  tiuiber  to  whose  end  the  share  is  atiaclied 

This  extraordinary  aud  clumsy  implement  has  a  share  which 
resembles,  except  in  size.  sou;c  of  the  ancient  plows,  and  those 
still  iu  use  in  countries  where  the  schoolmasler,  the  steam- 
engine,  and  the  printing-press  have  not  eflectually  penetrated. 
Ste  Plow 

English  agricultural  authorities  admit  that '  *  it  is  the  ugliest , 
heaviest,  aud  most  cuuibersouie- looking  machine  to  be  Ibund 
in  all  England." 

Boys,  iu  bis  "  Survey  of  Kent,"  gives  a  description  of  the 
implement. 

b.  A  plow  having  a  reversible  share  and  colter  so 
as  to  work  both  backward  and  forward  and  lay  the 
furrows  in  the  sjune  direction. 

The  illustration  ."ihows  a  simple  form  adapted  for  light  plow- 
ing on  easy  soils.  A  wing  on  the  share  acts  as  a  colter,  and  at 
the  end  of  the  furrow  the  mold-boisrd  and  share  are  turned 
under  the  fran.e  of  the  plow,  and  at  once  fall  into  place  for 
turning  tlie  next  furrow  agaiust  the  previous  one.  See  Side- 
hill  Plow,  page  2173. 

Tur'peu-tiue-buck'et.  A  cup  or  vessel  to 
catcii  crude  turpentine  as  it  exudes  from  tlie 


Turn-tree.  (.)fininff.)  A 
prirt  of  the  drawing-5/(>tf«:  or 
wimllass. 

Tum--wrest  Plo^-.    (ffifs- 
bandrif.)      a.    An   English   plow  of  large  size,  and  '  tree.     In  the  example  (Fij^.  BSlii),  the  spout  is  made 
witlio«t  a  mold-board,  adapted  to  be  drawn  by  four    in  a  V-form,  and  is  tlriveu  into  the  tiee  to  fonn  the 


English  Turn-Wrest  Plow,  made  for  India. 


horses  and  as  many  more  as  the  faimer  can  spare.  Jt 
burrows  iu  the  soil  of  tlie  county  (Kent),  wliere  it 
still  maintains  its  hold  upon  the  atlections  of  the 
people,  and  is  apparently  prized  on  account  of  its 
lifting  and  tearing  action  in  a  soil  which  would  be 
too  much  comjiacted  by  the  pressure  of  a  sole,  land- 
side,  and  mold-board. 

We  .should  esteem  it  a  regular  hoi^e-killer,  and  could  use  it 
nowhere  but  in  grubbing,  and  then  it  should  be  drawn  by 
three  or  four  yokes  of  o.xen. 


Xmprortd  Keniisk  Turn-  Wrest  PEour. 


bottom    of    the    boj:tng 

chopped  out  to  collect  Fig.  6815. 

tui-pentine. 

Tur'pen-tine-hack. 
A  tool  lor  barking  and 
cutting  pine-trees,  to 
allow  the  crude  turpen- 
tine to  exude. 

Fig.  6S16  is  a  tool  for 
either  cutting  or  scraping. 
by  upward  or  downward 
motion. 

Ten  thousand  trees  or 
bnxfS    constitute   a   planta-  Turpentine- Bucket. 

tion.      Each   tree  is  cut  at 

the  botfom  so  as  to  form  a  box  or  receptacle,  holding  about  a 
quart  of  crude  turpeniine.  Each  tree  is  partially  snipped  of 
bark,  and  every  two  weeks  is  cut  higher  up,  always  in  the  shape 
of  a  v.  hv  .I  heavy  long-hnndle*l  implement,  termed  the  /laclc. 
The  V-cut  prevents  the  edges  from  becoming  hard  and  the  tur- 
pentine from  r>nnnz  out,  the  turpentine  being  guideil  to  the 
lowest  point  of  the  V.  The  hand-;  bwnmo  vcrv  proficient  in 
cutling  anil  keeping  open  tlip=e  V's  Orrc  man  i**  able  to  cuL 
10,01 -0  of  the  boxes  in  a  week,  some  trees  having  throe  and  four 
boxes.  There  are  three  crops  and  a  scrapins  riised  in  a  sesson, 
—  say,  45<)  barrels.  —  the  scrapings  generally  paying  all  the  ex- 
penses attending  the  cutting  and  gathering.     When  the  cutting 


TUKPENTIXE-HACK. 
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reaches  an  inconveniently  high  point,  the 
tree  is  felled  ami  usei  lor  timber  or  fire- 

.  WOOlI. 

The   hacking  operixtjon,  anil  the  mode 
I  of    liauliiijj;  tlie    tilled   barrels   of   tar   to 
marki't,  wiiich  is  often  effected  in  a  man- 
iii'V similar  to  that  fornn-rly  fiuployed  witli 
ti)lKM  ru  boL^shciids  in  \'ii-niiii;i,  are  shown 
ill  Fi-,'s  (iSlT,  IJ818.    Both  tar  and  turia-n- 
tini-  art;  fri-queutlv  rafted  to  the  seaboard. 
The  'I'i'f'ig  (l'"ig  6819)  is  effected  with 
a    spoon-sh.'iped     instrument,    the    gum 
being  eollected  in  buckets,  which  are  af- 
terward emptied  into  barrels.      The  first 
year's  produce  i.s  virgin-dip,  the  second 
ytlloiv-(Ji/),     the    third     yellow-dip    and 
scrape;  after  the  third  year,  the  product 
is  all  scrape-      The   virgin-dip   is,  when 
carefully  g.ithered,  a  honey-liUe  gum,  of 
whitish   appearance.      From   it  are   pro- 
Titrpentine-Huck.    duced  No.  1,  pale,  extra^  and  window-i^lass 
rosins.    It  yields  about  7  gallons  of  spirits 
and  somewhat  less  than  J  of  a  barrel   of  rosin  to  tlie  barrel  of 
230  lbs.     Ydlow-dip  and  &crape  yield  about  6  gallons  of  spirits 
and  %  barrel  of  I'osiu  to  the  barrel. 


(J819. 


For  this  purpose  the  wood  is  split  into  billets  3  or  4  feet  long, 
and  about  3  inches  thick.  These  are  Itiid  radially  anuind  a  cen- 
tral aperture,  each  tier  prcyertiiig  slightly  be\onU  that  belnw, 
the  whole  kiln  forniinji  a  frustum  of  an  inverted  cone,  as  shown 
in  Fig.  6822.     The  fire  is  kindled  at  the  top  of  the  kiln,  and 

Fig.  C820. 


Hacking. 

Scrape  is  the  gum  which  collects  on  the  face  of  the  box  or 
barked  portion  of  the  tree,  when  it  has  been  worked  up  8  or  4 
feet  or  more      It  is  a  whitish,  rheese-like  substance.     Fig.  (J820 
represents  the   openition   of  chipping  the   face;    this  is  done  I 
with  an  implement  termed  the  romiri-shnre.     For  removing  the  I 
scrape^  a  somewhat  similar  tool,  the  scraper,  is  employed.  | 


Chipping  th 


.  6818. 


the  tar  trickling  downward  into  the  opening  is  ronducled  by  a 
spout  to  a  suitable  reservoir.     See  also  Cn.Mico.^L-FURS.xcB. 

!      Tur'pen-tine-still.    An  aji|i:ii;itu^  for  the  distil- 
lation of  tur]>('ntiiie  from  pine  woml. 

The  blocks  of  wood  are  placed  in  retort  G  (Fig.  6823'),  the 
door  on  the  right  closed,  the  valve  at  the  conical  end  doped, 
and  the  valve  above  opened.     Water  being  introduced  into  the 

Fig.  6821. 


Hauling. 

The  gum  is  distillerl  in  copper  stills,  eontaining  from  10  to  60 
barrels  ;  from  30  to40  barrels  is  a  usual  size.  They  are  hri<'ked 
up  at  the  sides,  and  the  fire  strikes  direetlv  upon  their  bottoms. 
The  top  has  a  large  hole  for  the  cap,  which  connects;  with  the 
worm  for  condensing  the  spirits,  and  a  small  hole  for  enabling 
the  stiller  to  watch  the  process  and  let  in  water,  if  required 
The  residual  ro^in  is  drawn  off  into  vats  and  b.irrelcd.  Fig. 
6821  is  a  rear  view  of  a  distillery,  showing  the  stills  ami  rosin- 
vats.  ' 

In  trees  deadened  by  fire,  old  boxed  trees  left  standing,  .^nd 
in  stumps  of  trees  cut  while  the  sap  is  up,  the  pores  become 
saturated   with   the  gum       ~" 
making  tar. 


Dif-ti/lijr 


chambers  to  the  level  of  the  grate-bnr^.  fin'  is  nppHc.l,  and  the 
clear  white  spirit  passes  in  vapor  bv  the  neck  V  to  tile  worm  in 
tub  C.  As  soon  as  it  begins  to  show  color,  the  vilve  above  is 
closed,  and  the  valve  at  tile  conical  end  opened,  when  fhevapot 
These  are  largely  employed  for  passes  through  the  purifier  L  into  the  chamber,  which  is  sur- 
rounded by  water  in  tub  D. 


TURREL. 
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TL'RRET-SHIP. 


Tur'rel.     A  cooper's  tool.  i 

Tur'ret.  1.  (Arc/iitccture.)  A  tower  attached  to  ,' 
a  buiMing,  and  extending  above  and  bevond  its  sen- 1 
era!  outline.  "  ° 

2.  (Furtijicalioji.)     The  revolving  tower  for  offen- 
sive purposes,  on  land  or  water,   w^us  invented  bv 
Iheodore  R.   Timliy,  of  Saratoga,  N.  Y.     The  idea 
was  conceived  and  a  model  made  in  1841,  caveated  . 
m  1S43,  patented  in  lS6i 

The  tower  of  that  time  consisted  of  a  cvlindrical  iron  struct- 
ure, having  .several  tiers  of  casemates,  and  one  barbette  plat- 
form, aU  revolving  together  around  a  central  tower  which 

Fig.  6S22. 


Fig.  6824. 


Tar-Kiln. 


forais  the  aiis,  the  motor  being  a  steam-engine.  Al  the  sum- 
irnt  of  the  centra  tower  is  the  lookout,  which  is  capable  of 
independent  rc-.olution  when  desired,  and  ha-s  a  telescope 
mounted  to  sweep  the  horizon,  and  with  altitude  ac^justments. 
tlectnc  apparatus,  under  the  control  of  the  observer  at  the 
telescope,  Bres  the  guns,  as,  in  their  revolution,  they  come  into 
range  corresponding  to  that  of  the  telescope  above.  The  re- 
volving tower  is  purtially  inilwdJed  in  a  base,  whose  crowning 
story  forms  a  stationary  casemate-tower 

™"\"""  ^.J"'"!' .™"'«"-  involving  the  date  and  priority  of  in- 
under-.tood  that  the  United  Stales  government  paid  Mr  Timbv 
a  royalty  upon  all  the  monitors  and  revolving-turret  vessels;        ■ 


Brown  and  .Vharjie's  Tiinel-Lalhe. 

and  the  gun  platforms  turn  on  a  hollow  axis,  which  serves  as 
an  ammumtion  scuttle,  at  the  center  of  the  ship,  and  contains 
two  11-ton  guns,  mounted  en  bnrbrit,,  so  as  to  fire  over  the  t,.p 
?,V  o-"/""  """-'  "'"'  »<ln»<  of  being  trained  to  an  an-le  of 
.  ?.  ,  ""'-■''ber  .side  of  a  fore  and  .aft  line;  the  upper  part  of 
the  hull  and  the  turret  arc  plated  with  Dinch  armor  These 
vessels  are  driven  by  six  screws,  operated  by  as  many  as  80 
horse-power  engines,  and  one  of  them  has  attained  a  speed  of 
Icond^'*  *°  '  '"''*  ^'^  ''"°  turned  in  1  minute  and  19 

3.  (KuiUcay.)  The  elevated  central  portion  of  a 
passeiiger-car,  whose  top  forms  an  upper  story  of  the 
root,  and  whcse  sides  are  glazed  for  light  and  pierced 
for  ventilation. 

Tur'ret-clock.  One  adapted  for  an 
elevated  p..>iiioii  in  a.  church  or  other 
tower. 

Tur'ret-gun.  One  .^^pecially  adapted 
for  use  111  n-volviiig  turrets  of  vessels. 

Turret-lathe.     OhUil-u-orkimj.)     A 

screw-eiittino  latlie  having  a  slide  provided 

with  a  polygonal  block  or  turret,  havincr 

apertures  in  each   face  for  receiving  dies 

^  which  are  secured  tlierein  by  set-screws. 

The  rod  of  metal  to  be  tlireaded  is  inserted  in 
I  the  hollow  mandrel  of  the  spindle,  and  the  threads 
J  are  cut  successively  deeper  bv  the  dies  on  the  dif- 
ferent sides  of  the  turret,  which  is  partially  rotated 
,  for  this  purpo.se  after  each  cut.   The  slide  iias  auto- 
matic feeding  arrangements,  but  may  be  advanced 
by  hand      A  cutter  on  a  hand  side-rest  serves  to 
sever  bolts  to  the  required  lengths  after  the  thread 
IS  cut,  anrl  they  are  dropped  into  a  receptacle  be- 
low.     Xuts  can   be  drilled,  tapped,  and   one  side 
faced  up.  and  many  parts  of  sewing-machines,  cot- 
ton m.ichinery,  gas  and   steam  fittings,  made  on 

Th„  ,., ,      ,         J  ,.  ""'   ">.ichine,   with    a   great  s.aving  of  time  and 

construct^  on  ?J         -'''  ^''^^''^  Erics.son  in  his  monitors  is     c,-,      ..    ,    '"^or       .«ize  of  liole  through  spindle,   IJ    inches, 
con.tructed  on    the  same    general    principle  as  that   of  Mr      ^ize  of  holes  in  revolving  head.  1  l  ,„  inch.     Length  that  can  be 
n,'        ,"-       ,,„  milled,  6   inches.      Friction-pulleys   on   counter-shaft   an.   14 

»  fn™ '^?  .  '  ?",■*  '^■*'  •^•■'Pt-iin  Cowper  Coles. R.  X.,  invented  l-o  "^^  '■^"'^<""  "nd  .3;  inclics  wide.  Counter-shaft  should  run 
havl^  h.Vr,'',?  f"''  '^■"■-'•r*'''  'liffi-ring  from  the  above  in  i,'"  '"'■"'  ^l  '^',"""'-  "'«'S'''  "'  machine  prepared  for  ship, 
having  but  httle  elev.ation  above  the  deck,  restin-  UDon  rollers    ">™'.  about  I.4.3O  pounds.  "^  ^ 


Ar,m,nlns  for  Extracting  Spirits  0/  Turpentine  from  Pine  -  Wood. 


havi„gbut-H«^-eie;aHon;^vrihrZ^%j:Z.'S;of?:fieS 
^o^.^?,^:\^.^:^^  '"-'^  "^  »  hand-wi^h.^-'lL' 
in,.V„-''T"'?",*"'"P"""'  '"  ronstruct  circular  floating  turrets 
or  be  buoyant  structures  in  which  the  turret  floats 

Iwo  circular-turreted  ships  have  been  built  by  the  Kussian 

?hJ«i?T"':.K^'"''''  ""=  "f  ''■™'  P'a"l«"'  "i'h  wool  a^d 
she_Mhed    with  copper.   99  2    feet    in    diameter,   and  drawing 


Tur'ret-ship.  A  ship  whose  armament  is  placed 
in  a  tower  or  turret  which  is  capable  of  revolution, 
so  .-is  to  bring  tlie  embrasure  opposite  to  the  gun, 
which  IS  pointed  in  anv  direction  and  teniporaiilv 
unmasked  while  firius. 

Sometimes  tlie  revolving  turret  projects  through 


19  1  f~,  „f      . '■"''''-Z'  ,    -   '""^  '"  Jiimeter,  and  drawing        bometimes  tlie  revolvinff  turret  Druie.i^  i.ir.num 

.^^^;7^^c;i;^Tng?n%^v;rniLr*^.r-arto'\^:d  "'.^  f-"^  ?f  -  i.™.-piated^.ar-v:L^i:"^7,;ven;';dT.? 

abL^ts"''-  •'",  "'"■"  '"  '"'""  "•"'■"'y'  twelve  keelsTe^ch  Tmiby,  of  -Vw  ^  ork.  Captain  Coles,  of  England. 
?uS^tisfi«d"L-'9  "fLtfi"-  h""''"^."''  '"  "'"  """"'"■  The  niade  some  changes  in  the  adaptation  of  the  turret 
turret  is  fixed,  is  29  feet  6  inches  m  diameter,  and  7  feet  high,  ,  to  the  hull.      See  Tup.EET. 
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TW'EEZKUS. 


Turs'kil.     The  Scoteh  jianng-spade.      Tnsk'ar. 
Tur'tle.     {I'ritiiiiuj.)      Tlie    su-^nncntal    jilati:    in 
wliicli  a /unit  is  locked  \\\\  in  a  cylimifr  pivss. 

The  coluuin-riilcs  are  wiUer  at  top  tluui  at  bottom,  to  hol.l 
the  t>'p«  firmly,  luid  are  sevuitU  by  si-ruwa.  Tlie  fUgy  of  the 
side-stick  lia^  a  series  of  beveled  projections,  and  is  pressed 
against  the  form  by  a  piece  baviug  similarly  beveled  projec- 
tiou*  and  operated  by  a  screw. 

Tusk.  1.  Formerly  aiiplifd  to  tht;  share  of  a 
plow. 

"  That  slinrtly  plow  or  barrow 
Shall  pass  o'er  what  was  It-mail,  and  its  tusk 
Be  unimpeded  by  the  proudest  mosique."'  —  Don  Juan. 

2.  {Loc/csmifhhi'f.)  A  sharp  projet^tiiig  jwint  or 
claw  wliii'li  I'orins  a  nieaiis  of  cnji^agi'iiieiit  <ir  attarii- 
nuMit.  Used  in  the  parts  of  louks  in  wiiich  bolts, 
tumblers,  etc.,  are  thus  provided  so  as  to  be  touched, 
dropped,  raised,  etc.,  by  the  key,  directly  or  by  in- 
termediate devices. 

3.  iCarpnitnj.)  The  beveled  slioulder  on  the 
back  of  a  tenon  of  a  binding  joist,  to  strengthen  it. 

Tus'sah-silk.  A  strung,  coarse,  dark  silk, 
niiule  from  a  native  Bengal  silk-worm. 

Tu-ta'ui-a.  (Ai/ui/.)  A  wliite  alloy  for  talde- 
waiv,  etc.  German  :  copjier,  1  ;  tin,  4S  ;  antimony, 
4.  .S[>anish  :  steel,  1  ;  tin,  24  ;  antimony,  2.  See 
Alloy. 

Tu'te-nag.  1.  {AUoy.)  A  white  alloy  of  cop- 
per, 50  ;  nickel,  19  ;  and  zinc,  31,  used  for  tablo 
ware,  etc.  It  resembles  Packfong,  Chinese  white 
copi)er,  albata,  German  silver.  The  alloy  has  various 
names  and  ]>roportions  of  the  ingredients  ;  a  small 
quantity  of  lead  or  iron  is  adiled  in  some  Ibrmulas. 
8ee  WniTK-METAL  Alloy.s,  table,  page  63. 

2.   Zinc  or  spelter. 

Tut'ty.  An  impure  protoxide  of  zinc,  used  as  a 
polishing  powder. 

Tut-work.  (Muiinrf.)  AVork  done  in  the  non- 
metallifei'ous  roik  for  the  purpose  of  discovery,  in 
the  excavation  of  shafts,  drifts,  adits,  etc.  Also 
called  daid-ivork. 

Tuy-ere'.  1.  {Metallurgy.)  A  tube  havinj^  a 
conical  end,  with  its  appurtenances  for  regulating 
and  directing  a  current  of  .air  upon  the  metal  in  a 
smelting  furnace  or  forge. 

In  Fig.  6S2o,  n  is  the  pipe  through  which  air  is  received  from 
the  wind-chest  of  the  blowing-apparatus  ;  a  valve  ^,  operated 

by  a  handle,  governs 
Fig.  6S25.  the  amount  admitted 

to  the  tube  c,  the 
conical  end  of  which 
enters  a  corre-^pond- 
ing  aperture  in  the 
lower  part  of  the  fur- 
nace. Usually  two  or 
three  tuyei'es  are  .«n 
arranged  that  their 
blasts  are  eonverged 
toward  the  center  of 
the  furnace.  When 
but  two  are  employed,  they  are  placed  at  opposite  sides,  but  the 
nose-pii>p  of  each  i-{  so  directed  as  to  {<ive  a  little  inclination  to 
the  air-jet,  that  the  currents  may  not  interfere  with  each  other. 
In  bliist  and  cupnUi  furnaces,  but  espi'ciilly  the  latter,  a 
number  of  tuyeres  have  been  employed,  arranged  in  vertical 
series,  as  shown  in  Fig.  6S25.     Sei'  aNo  ('ci'iii,  \-furx.\ce. 

In  Fig.  6826.  the  area  of  the  blast  npi>iiiiii:s  of  the  tuyeres  de- 
creases toward  the  upper  portion  of  the  series,  and  their  mouths 
are  protected  V>y  pillars  of  fire-brick. 

Pevy's  cupola-furnai-e  has  a  wind-ehest  around  the  furnace, 
from  whence  the  tuyeres  are  supplied. 

Truesdale's  cupola-furnace  has  circular  rows  of  tuyeres 
around  the  chamber,  arranged  in  -several  tiers.  The  blast-open- 
ings decrease  in  area  in  the  several  tiers  from  the  upper  to  the 
lower. 

The  tuyeres  of  the  Bessemer  converter  are  perforated  blocks 
of  fire-brick  set  in  the  Hoor  of  tlie  retort,  and  affording  passage 
for  the  air  into  the  mass  of  liquid  metal  above.  See  IJessEmer; 
CoNVEnroR;  Steel. 

The  blast-pipe  of  the  forge  or  furnnce  is  sometimes  eonled  by 

passing  through  a  casing  around  which  a  current  of  water  is 

caused  to  pass.    Such  an  arrangement  is  called  a  wntfr-tui/i-v. 

Wm.  Barker's  United  States  patent,  November  10, 1818,  for 


a  water  tew-iron 
to  the  writer. 

"  An  external  cover- 
ing or  <a--e  of  ntelal 
pa.<.-^ing  round  the  t-oui- 
luon  tew-iron  and  funn- 
ing a  cliamber  into 
whicli  a  continual  sup- 
ply of  water  is  intro- 
duced; whereby  water 
keeps  the  tew-iron  cool, 
and  prevents  it  finm 
burning  ''  One  pipe 
conveys  in  the  water, 
and  another  carries 
away  thesteani.  Wliere 
water  is  abumlant,  a 
stream  is  run  continu- 
ally through  it, 

In  Mackenzie  and  Is- 
bell's  cupola-furnace, 
separate  blast-cham- 
ber.'^  are  arranged  in  a 
vertical  series  around 
Mie  cupola,  receive  air 
by  valved  branch-pipes 
from  the  main,  and 
cunimunieate  by  di.'^- 
tinct  rows  of  tuyeres 
with  the  interior, 


the  fir>t  instance  of  a  wairr-tu:jere  known 
Fig   6826- 

E 


Tuyere. 


Cupola-  Furnace. 


Tuyeres  in  dilTerent  positions  around  the  furnace,  and  at 
different  elevations,  are  described  in  Howell's  United  States 
patent  for  making  malleable  iron  direct  from  the  ore. 

a,  negro-liead  tuyere. 

h,  fiullV-eye  tuyere. 

c,  duck"s-nest  tuyere. 

'/  are  the  air-supply  pipes  for  the  tuyeres  of  a  hot-blast  fur- 
nace.    They  are  convoluted,  so   that   the  air   in   its   passage 

Fig,  6827. 


For^e -Tuyeres. 

through  them  is  longer  exposed  to  the  action  of  the  fire,  and 
becomes  niore  thoroughly  heated. 

Tweed.  {Fabric.)  A  light,  twilled  woolen 
fabric  for  men's  wear,  with  an  uidinished  surface. 
Two  colors  are  generally  combined  in  the  same  yarn. 
Tlie  best  is  made  all  of  •'ool,  but  in  inferior  kinds 
shoddy  and  cotton  are  also  introduced. 

The  name  is  said  to  have  originated  in  a  mistake  in  spelling  ; 
the  word  twee'/  having  been  substituted  for  tivfel  in  an  invoice, 
the  consignee  took  advantage  of  the  fact  to  put  forth  the  goods 
as  a  new  kind  of  fabric. 

Xweer.  A  tuyere^  or  blast-pipe  of  a  furnace  or 
fortre.      See  TUYKIIE. 

Tweeze.  (From  Fr.,  EtuiSy  pi.  A  ca.se  for 
snijill  articles.)     A  surgeon's  case  of  instruments. 

Twee'zers.  1.  Adidiratekindofi)incherswitiitwo 
finger.s,  adapted  for  grasping 
hairs.     U.sed  among  almost  ^'S-  6828. 

all  nations,  especially  among 
those  who  eradicate  the 
beard. 

The  Roman  vo/sf!l<r :  used  in 
eradicating  hair  A  small  pair 
made  of  ivory  has  been  found  in  a 
Itritish  barrow 

The  ent  shows  Peruvian  twee- 
zers, of  copper. 

Twcozerfi  of  copper  have  also 
been  disinterred  at  I'nmpeii,  and 
aiv  now  in  the  tnnsenm  at  I'ortici. 

'•  And  there  bought  me  a  pair 
of  tweessrs,  cost  mo  14  .«."  —  Pepvs,  1662. 

2.   A  surgeon's  case  of  instruments. 


Perui-iiiu   Tweezers  of 
Copptr. 


SeeTwEi:zK. 
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TWINE. 


Twelfth.     {Micsic.)     A  stop  of  an  organ  tuued  '  parallel  Hoating  bodies,  which  are  T)laced  some  dis- 
one_twejItli  above  o/kh  dw}mson.     See  Sror.  :  Uiiice  asuiider.     The  tioats  are  usually  long,  pointed 

A  sheet  wliich  folds    at  each  end,  and  circular  in  cross  section.     They  are 
Otlierwise  called  duo- 


Twelve  'mo.     (PriiUiiig, ) 


into  12  leaws  or  24  pages, 
decimo,  and  writtt-n  12nio. 

Twen'ty-fours.  {PrhUijig.)  A  sheet  adapted 
to  be  fulded  into  :24  leaves,  48  pages.  Otherwise 
written  ^inio. 

Twi'bilL     1.    A  mattock. 


called  spind/c  or  a'ljar  sftaped. 

The  object  of  the   construction  is  stability  and 
speed,  the  former  being  securetl  by  the  latei-al  exten- 
sion, and  the  latter  by  diminislied  submerged  sec- 
tion.     The  wheel  is  usually  in  the  space  between 
The  blade  has  one    the  spindles. 

The  idea  may  be  founded  upon  the  outrigger  boats 
of  the  Indies,  or  upon  some  form  of  i-aft. 

Twin-boats  have  found 


Fig.  6830. 


end  like  an  axe,  the  other  like  an  adze 

2.  A  mortising-tooL 

3.  A  reaping-hook. 
Twill.      1.    Or   twecl.      A   dia^^onal    appearance 

given  to  a  fabric  by  causing  the  welt-thi-eads  to  pass 
over  one  warp  thread,  and  then  under  two,  and  so 
on  ;  instead  of  taking  the  warp-tlireads  in  regular 
succession,  one  down  and  one  up.  The  next  weft- 
thread  takes  a  set  obliipie  to  the  former,  throwing 
up  one  of  the  two  df posed  by  the  preceding.  The 
diagram  will  make  the  plan  understood.  In  some 
twills  it  is  one  and  three,  or  one  and  four. 

The  Latin  trilix^a.  certain  pattern  in  weaving, became  driUich 
in  German,  and  hence  our  word  Jrili. 

Twill  is  derived  from  zwiUich,  which  answers  to  the  Latin 
diVtz,  and  Greek  dhniios.  The  latter  survives  in  c/imify.  See 
also  Samite,  derived  from  efintro?,  six-leaved. 

The  French  tottailU  has  also  been  suggested  as  the  etymo- 
logical source  of  the  word. 

The  f.ibrics  thus  woven  are  verj*  numerous, —Aarm,  6/anJt<f, 
Vl^ino,  bombazeen,  i-rrsei/mere.  etc.  When  the  thr^>ads  cross 
each  aliernately,  in  r^ular  order,  it  is  ciilled  plain  tceavm^: 
but  in  iwiU,  the  same  thread  of  weft  is  fluskal,  or  separated 
from  the  warp,  while  passing  over  a  number  of  warp-threads, 
and  then  passes  under  a  warp-thrcad.  The  points  where  the 
threads  of  the  warp  cross  form  diagonal  lines,  parallel  to  each 
other,  acro>s  the  face  of  the  cloth  In  blanket  twill  every  third 
thread  is  cro>sed.  In  some  fabrics  4,  5,  6,  7,  or  8  threads  are 
cnjssed.  In  full  satin  twHl  there  is  an  interval  of  15  threads, 
the  vrarp  {oTs:anzine  silk)  being  floated  over  15  threads  of  the 
woof  {Iram},  giving  the  glossy  appearance. 

Twills  require  heddles  equal 
in  number  to  the  threads  that 
are  included  in  the  intervals 
between  the  intersections. 
This  disposition  of  the  warps 
in  the  heddles  is  termed 
mountins:  the  loom  ;  and  the 
hedJIes  are  termed  leaves.  A 
twill  takes  its  name  from  the 
number  of  leaves  employed, 
as  a  three-leaf  ticill^  a  Jive- 
leaf  ttvill^  etc. 

Twills  are  used  for  the  dis- 
play of  color,  for  strength, 
variety,  thickness,  or  dura- 
bility. 
"  The  generic  difference  of  twilling,  when  compared  with 
common  cloth,  consists  iu  the  intersections,  although  uniform 
and  equiiistani,  being,  at  determinate  intervals,  greater  than 
between  the  alternate  thread*.  Hence  we  have  specimens  of 
twilled  cloths  where  the  intersections  lake  place  at  the  3d.  4th. 
5th,  6th,  7th,  8th.  and  Itjth  intervals  onlv.     The  threads,  thus 

deBecting  only  at  intervals  from  a  straight  line,  preserve  more  narbSiTand  transverse 
of  their  ongma^  direction,  and  a  much  greater  quantity  of  braces  supported  the  plat- 
materials  can  be  combined  m  an  equal  <=pace  than  in  the  alter-  fo„n.  or  dfck.  upon  which 
Date  mtersection,  where  th«  tortuous  detlection.  at  every  inter-      -      -    -  " 

Tal,  keeps  them  more  asunder.  On  this  principle,  'twilled 
cIo:hs,  of  3  and  4  leaves,  are  woven  for  facility  of  combination 
alone.  The  coarser  species  of  ornamental  cloths,  known  bv  the 
names  of  ffomoek  or  tliapfr,  usually  intersect  at  the  5th  or'haif- 
Kirio  interv.^l  The  tjth  and  7th  are  rarely  used,  and  the  Pt  i  is 
distinguishei  by  the  name  of  *Q/in.in  common,  and  o{  'lamask. 
in  ornamental,  twilling  *' — Crb.  These  are  varieties  known  as 
broken,  biassed,  regular. 


their  principal  employ- 
ment in  ferries,  the  ten- 
tral  poition  being  used 
for  the  wheel  and  the  ma- 
chinery, and  tlie  platform 
on  each  side  for  the  ve- 
hicles and  jias.^engers. 

The  largest  boat  of  this  con- 
struction, of  which  we  have 


Four-Leaced  Twilled  Weaving 


Tivin-Boat. 

fe«nany  mention,  was  a  vessel  constructed  to  run  on  the  Hudson 
River.  The  spindles  were  SOtt  feet  long,  and  iu  the  i  enter,  or 
thickest  part,  were  8  feet  in  diameter,  tapering  iu  a  regular 
parabolic  curve  to  a  poiut  at  each  end.  The  paddle-wlieel, 
which  was  30  feet  in  diameter,  worked  in  the  sixice  between  the 
spindles. 

In  the  sectional  view,  a  a  are  the  staves,  26  in  number  and 
3J  inches  thick,  to  each  of  which  is  attached  an  iron  bolt,  6  6, 
1:0  inches  long,  passing  tlirough  the  staves,  and  countersunk  on 
the  outside  of  ihem.  These  bolts  pass  through  an  iron  ring  c, 
on  the  inside  of  which  they  are  screwed  up  by  nuts  d  d  :  suf- 
ficient room  is  left  in  the  center  for  a  man  to  enter  and  pass 
fore  and  aft,  to  examine  the  bolts. 

In  the  plan ,  a  a  are  the  spindles :  6,  the  paddle-wheel ;  r  e  c, 
the  boiler?  ;  d  /t,  the  cross-beams,  which  cross  the  spindles,  tnd 
reach  to  the  outside  yards  :  e  e.  f  f,  the  diagonal  bracing. 

This  vessel  was  built  at  Xew  York  for  a  Hudson  River  pas- 
senger-boat 8he  was  said  to  have  run  21  miles  in  61  minutes, 
to  have  averaged  on  the  river  20  miles  per  hour,  and  14  miles 
per  hour  at  .«ea.  Her  draft  of  water  was  24  inches.  She  was 
wrecked  after  making  a  few  trips. 

Snodgrass  twin-boat,  English  patent,  1S37.  The  spindles 
arc  of  sheet-iron,  and  are 

cjljndrical  for  the  middle  Fig.  6831. 

one-third  portion  of  their 
length.  Tliey  are  divided 
into  apartments,  by  bulk- 
head*, which  divide  ejich 
spindle  into  air  and  water 
light  sections.    Longitudi 


2.  The  fabric  so  made. 

Twilled  cloth  has  several  advantage.*! :  — 

1.  The  materials  may  l>e  put  more  closely  together. 

2.  Its  su.5ceptibiiity  for  receiving  ornament,  being  capable  of 
being  inverted  at  pleasure. 

For  a  statement  more  at  length,  see  "  Ure's  Dictionary,"  II. 
PP.821-S25. 

3.  A  (luill  or  s]K>ol  for  windinc;  thread. 
T^willy.     A  willowing-machiiie.     A  form  of  cot- 

tou-clean'-r.     In  the  coarse  Lancashire  style  a  (willy- 
deviK  i 

T^dn-boat     A  boat  or  deck  supported  on  two 


Snodgmss  Twin-Boat. 


the  boilers,  engines,  and 
cabin  acconmiodations 
were  placed.  The  single 
wheel  rotated  in  the  inter- 
val between  the  spindles. 

Gemmell's  patent,  about 
the  *ame  time,  had  exterior 
side- wheels. 

Symington's  steam- 
hrv\ts.  1789  - 1802,  were 
twin-boats,  in  which  the 
single  paddle-wheel  wa.<  revolved  in  the  central  space. 

A  large  twin  ch:innel  steimcr,  the  *' Castilia."  has  lately 
been  put  upon  the  Dover  ami  Calais  ferry,  Europe-  Each  bull 
is  234  feet  long,  lfi.4  l»eam,  12.6  hold  :  distance  hetwren  hulls, 
25.2  She  has  paddle-wheels  between  the  hulls,  each  driven 
by  its  own  engine. 

Twine. 

sails. 

Sewing-twine  for  sails  weighs  at  the  rate  of  330  to  430  fetboms 
to  the  pound. 
One  pound  of  twine  will  sew  ISO  yards  of  seam,  on  an  average. 


A  strong  hempen  thread  used  in  sewing 


TWINE-CUTTER. 


i6G8 


TWIN-VALVE. 


Fig.  6S32. 


Twin- Screw  Launch. 


Twine-Holder. 


Fig.  6833.  Twine-cut'ter.    Alil:«leorknife 

on  11  table,  staiu!,  or  coviiiter,  to  cut 
twini'  wiiiMi  tyirii;  paokase.s. 

Tvirine-hold'er.  A  box  or  rase 
to  liolil  a  ball  of  twine  on  a  counter. 
Tw^iiie-ma-chine'.  A  spinning- 
machine  i'lir  snjall  lienipen  or  cotton 
strini,'.  A  thrnal -machine. 
Twine-reel'er.  A  niulc-douhler. 
TT)iriu'ning-ina-chine'.  A  nia- 
cliine  fur  cutting  two  combs  (twins) 
from  the  single  piece.  It  is  said 
to  have  been  inventeil  by  Mr.  Thomas  of  Phila- 
'l.ilphia.  The  cutter  consists  of  two  chisels  which 
act  perpamlicularly  and  alternately  upon  the  plate 
which  passes  beneath  them.  Each  chisel  cuts  one 
side  of  two  teeth,  and  severs  one  from  the  opposite 
haek  at  each  stroke.      See  Co.MB. 

Twin'ning-saw.  A  .saw  for  cutting  the  teeth 
of  combs.  It  is  so  called  because  the  material  is 
bent  over  to  render  the  cut  surface  convex,  two 
combs  (twins)  being  cut  from  one  piece.  The  point 
of  each  tooth  is  cut  from  the  back  of  the  opposite 
comb  by  means  of  an  instrument  called  a  plaijcjing- 
awK 

Twin-pow'er  Press.  One  in  wliich  the  power 
is  brought  mion  two  objects  in  alternation,  as  in 
some  m-achines  where  the  punch  and  shi'ars  are  in 
thtt  same  frame.     See  under  those  heads. 

Twill-screws.  A  pair  of  screw-propellers  on 
separate  shaft,  and  having  riiihl-h'ouh'd  anil  lefl- 
h'lndcd  twists  res[)e('.tively.  losing  turned  in  con- 
trary directions  in  driving  aheail,  they  counteract 
each  other's  tendencies  to  proiluce  Lateral  vibration. 

Tile  shafts  of  the  twin  screws  are  sometimes  niailo  to  pass 
throusll  the  ship's  sltiii  at  sv»it^hle  points  in  the  after  part  of 
tile  bottom,  and  supporfe.l  at  tlieir  after  ends  by  iron  buciiets  : 
and  soinetmies  they  are  contained  in  a  pair  of  twin  stern-posts 
and  twin  runs,  tlie  sliip  heinil  so  designed  as  to  have  a  .single 
fore-hoily  and  .a  double  after-boiv. 

Twin-screws  were  used  upon  the  earliest  practical  propeller 
steamboat,  that  of  Colonel  .Inlin  Stevens  of  Hohoken,  ISO-l. 
See  Sca^.w-PROPF.i,i.ER,  pajje  2071.  V'vz.  4747 

Twin-screws  are  used  also  upon  some  of  the  Winan's  cigar- 
stea.niers,  the  third  and  the  fourth  of  the  series.  See  page 
553. 


Fig.  6832  illustrates  a  steam-launch  ivitU  twin-screw  pro- 
pellers. 

Ay  transverse  section  looking  forward. 
JS,  transverse  section  looking  aft 

C,  longitudinal  sectional  elevation. 

D,  plan, 

a,  feed-water  tank. 
6,  coal-boxes 
c,  twin-screws. 

Twin  Steam-eu'gine.  Another  name  for  a 
duplex  engine  ;  one  in  which  two  engines,  complete 
in  their  parts,  are  as.sociated  in  a  single  ellort. 

Numerous  instances  occur  in  juactice  wliere  the 
naiTie  might  be  correctly  applied. 

Fig.  6834  is  one  form  in  whicli  two  vertical  cylinders  with  an 
entablature  resting  upon  tlioni  as  upon  columns,  by  which 
means  the  cylinders  and  entablature  constitute  the  principal 
frame  of  the  engine,  and  give  access  lo  the  cylinder-heads 
through  apertures  iu  the  entablature.     The  main  crank  is  lo- 


Fig.  r8.34. 


Tivin  Steam-Engine. 

cated  in  the  center  of  the  entablature,  and  both  pistons  are 
connected  to  the  same  crank. 

T'win-valve.  A  form  of  valve  attached  to  the 
discharge  outlet  of  a  pump.  It  is  useil  for  making 
a  double  connection,  one  with  the  steam-boiler,  for 
supplying  it  with  water,  and  the  other  with  a  line  of 
hose,  for  use  in  case  of  tire,  or  for  conducting  water 
wherever  desired.    - 


TWIST. 
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TWISTING-MILL. 


Tnin-Valie. 


Pis  6833. 


Twisted  Barrel. 


T'^ist  1.  (S»ui/l-anns.)  A  niotle  of  construc- 
tion of  giin-banels  in  whicli  the  iron,  in  the  form  of 

a  riblion,  is  heated 
F'S-eSSS.  ana  coiled  spirally 

ai'ound  a  mandrel. 
The  spiral  is  then 
raised   to  a  weld- 
inj;       heat       and 
diopped  upon  an 
iron  rod,  which  is 
jiiin/icd  ;  that  is, 
struck       forcildy 
anil  vertically  up- 
on an  anvil,  niiicli  causes  the  edges  of  thi'  spiral  to 
adhere.      The  weldinjj  is  linished  on  an  anvil,  the 
mandrel  retaininj;  its  position  inside. 

The  ribbon  of  iron  is  several  yards  Ion;;  nmi  about  lialf  an 
incii  wide,  varying  in  thickness  from  the  thick  or  breech  end  of 
the  barrel  to  the  thin  or  muzzle 
end. 

Various  kinil.«  of  ribbons  are 
made.  Those  from  horseshoe 
n:iils  and  stetd  are  called  r,tub- 
tivisl.  \  certain  l.miinated  imn 
and  steel  is  kiio.vn  as  wirr-livt^t. 
A  laminated  iron  and  mild  steel,  laid  parallel  in  ribbons,  welded, 
then  twisted  at  one  end  while  the  other  is  held  in  a  vise,  com- 
bined in  a  fa^ot  with  another  or  others  twis.'ej  in  .1  diverse  di- 
rection, rolled,  and  drawn  into  ribbons,  is  a  Damascus-twist. 

See  GUN-B.\RREL. 

2.  (Giciis  and  Ordiiniice.)  The  spiral  in  the  bore 
of  a  rilled  gun.  It  is  spoken  of  as  a  f  twist,  etc.,  as 
it  completes  that  much,  more  or  less,  of  a  revolution 
in  the  length  of  the  barrel. 

An  increase  or  ?'ioi/;i?  twist  is  one  in  which  the  spiml  in- 
clination of  the  grooves  bei'omes  more  rapid  toward  the  muzzle. 
Invented  by  Taniisier 

.\nother  mode  of  designating  the  twist  is  in  the  length  re- 
quired to  complete  a  rerolution,  which  is  usually  considerably 
in  excess  of  the  length  of  the  barrel. 

3.  (Airhi/rclitir.)  The  wind  of  the  hed-joint  of 
each  course  of  voussoirs  in  a  skew  arch. 

4.  (IFeavhuf.)  The  movj-thread  of  the  u'eJ.  Also 
known  as  the  fi//iiig,  or  chain. 

5.  A  kinil  of  cotton  yarn. 

6.  A  closely  twisted  strong  sewing-silk.  Saddler's 
.sil!;. 

T'wist-drill.  Ofctirl-icorl-hui.)  A  drill  having 
a  twisted  body  like  that  of  an  auger.  The  advan- 
tages claimed  for  such  drills  are  that  they  serve,  as 
guiiles  to  keep  the  hole  true,  that  they  work  at 
the  proper  cutting 
angle,  and  are  tem-  J- 
pered  throughout  fj.-  ' 
their  worki  n  u' 
length,  and  1 1 
theyilonot  rerpiiK 
re-dre.s.sing  t. 
maintain  a  mii 
form  size. 

In  making  them 
bar  of  steel  is  roll. 
to  a    special   sha]M\ 
cut  into  length,  and 
again  rolled  in  cam 
rolls,  which  form  a 


Fig.  CS37. 


Twist  Drills  anil  Cliiick. 

straight  groove,  after  which  the  shank  is  formed.  The  blank  is 
then  twisted  by  means  of  a  machine,  where  one  end  is  received 
in  a  hollow  nut  at  the  end  of  a  perlurated  spiiulle.  which  has  a 
rotsiry  and  longitudinal  movement,  the  otlurcnd  being  held  by 
vise-clanips.  After  twisting,  the  drill  is  cenlered  and  rough 
ground,  hardened  by  heating  in  a  lead  bath  and  cooling  in 
water,  temperel  in  an  oil  bath,  and  tioally  finished  by  grinding 
to  a  standard  gage. 

T-wist-drill  Grind'er.  One  specifically  adapted 
for  giving  an  accurate  chisel-point  to  a  twist-drill, 
tile  i-ntting  eilgrs  being  iiudined  at  similar  angles. 

Tivist'ed  Bit.  1.  (Manef/e.)  One  having  a 
mouthpiece  made  with  square  sides  and  afterward 
twisted. 

*  2.  {Carpentry.)  A  wood-boiing  tool  adapted  to 
be  used  in  a  brace.  It  is  a  form  of  Hat  bar  twisted 
into  a  spiral  form  and  )irovided  at  the  ends  with  a 
cutter  and  a  ronting-talile.      See  Hit. 

Twist'ed  Mouth.  (Manerjc.)  A  bit  whose 
mouthpiece  has  been  twisted,  to  make  it  more  severe 
than  it  othc'rwi.se  would  be. 

Tv(rist'er.  1.  A  reel  used  in  twisting  yarns  or 
threads. 

2.   A  girder. 

Twist'ing-ma-chine'.  A  machine  for  twisting 
and  laying  rojic  and  cordage  (Fig.  CS38). 

The  strands  are  wound  upon  spools  a  b  c,  and  are  led  through 
eyes  along  the  revolving  fninie  fl  (I,  and,  meeting  at  the  lop  e, 
are  conducted  through  the  hollow  axis  /of  the  fnime,  and  after 
passing  several  times  around  the  tension-rollers  st  ff,  the  twisted 
rope  is  finally  carried  over  an  elevated  roller  A  and  wound  upon 
the  reel  i  The  rotary  motion  of  the  twisting-frame  d  d  \i 
derived  from  a  belt  ami  pulleys  independent  of  the  device  by 
which  the  motion  of  translation  is  imparted  The  velocity  with 
which  the  rope  is  advanced  and  wound  upon  the  reel  i  is  gov- 
erned by  cone-pulleys  It  t,  and  is  varied  to  impart  a  greater  or 
less  twist  with  a  uniform  rotary  movement  of  the  frame  rl  d. 
I  is  a  brake  for  checking  and  equalizing  the  motion  of  the  ten- 
sion-rollers.    See  KoPE  MACaiXE. 

Twisting  -  mill.  (Collon-mantifaclnre.)  Also 
termed  Ihrcad-firimc.  A  machine  resembling  in 
many  respects  the  throstle,  and  used  for  forming 
sewing-thread. 

The  individual  yams,  from  two  to  six  in  number,  are  un- 
wound by  tension  from  their  respective  bobbins  or  caps,  and 
after  being  led  across  a  glass  rod,  pass  through  a  trough  con- 
taining water  or  a  weak  solution  of  starch.  They  are  then 
guided  over  a  roller  which  lays  them  parallel  or  nearly  so,  and 
passed  down  to  the  eyelet  at  the  extremity  of  the  flyer,/,  which, 

f-. 


Twisting- Machine. 
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by  its  rapid  rotation,  twists  them  into  a  solid  cord  or  thread, 
wliii-li  is  wound  upon  the  bobbin.  Tlie  twij-t  of  the  thread  is 
usually  in  a  rever.sc  dircL-tiun  to  that  of  the  separate  yarns.  The 
copping  rail  on  which  the  bobbins  are  i)Iaeed  h;is  an  up-anO- 
down  motion  to  cause  un  eijual  distribution  of  tlie  thread  on 

tlie  bobbins. 

Twrist-ma- 
chine'.      One 

iunii  oi*  laue- 
iiKilcing  )na- 
cliini'. 

Twitch.  A 
jiuose  attaulic'dto 
a  stock  or  han- 
dle and  twisted 
around  the  iip- 
jieilipol'ahoise, 
so  as  to  bring 
liiin  under  com- 
mand wlu-n  slioeiiig.      See  B.\i:n',\cli«. 

Tivit'ter-bit.  The  bottom  of  the  countersink 
wliii-h  receives  the  head  of  tile  screw,  uniting  the 
halves  of  a  pair  of  scissor.s. 

Two-box  Loom.  {Il-^caving.)  One  having  two 
boxes  for  as  many  shuttles  carrying  ditlerently  col- 
orcil  yarns. 

T'wo-deck'er.  {Xautkal.)  A  vessel  of  war 
carrying  guns  on  two  decks. 

Two-haiid'eii  Saw.  A  whi[i-sa\v  used  in  get- 
ting out  shiii-timbers.  it  has  a  handle  at  each  end, 
one  for  each  man. 

Two-line  Let'ters.  (PriiUim/.)  Capitals  whicli 
are  eijual  to  two  bodies  of  any  siiecilie  size  of  type, 
as  Uco-liiic  jh'itfl,  lav-liae  brevier,  etc.  Used  for 
lines  in  title-pages,  the  large  letters  at  the  beginning 
of  advertiseinent.s,  etc.. 
Two-ply.  Woven  double.  See  Two-ply  Cahpet. 
T^wo-ply  Car'pet.  A  carpet  having  a  double 
web.     Each  web  has  its  warp  and  its  welt  ;  but  as 

Fig.  6840. 


Fig  CS41. 


Fig.  6842. 


One 


carrying    a 
Fig.  eS43. 


Double  Clotk. 

these  are  interchangeable,  a  great  vaiiety  of  colors 
may  be  produced  on  either  surface.  One  of  the 
warps  is  alternately  raised  above  the  other  while  the 
shuttle  is  thrown.  A  section  of  this  fabric  is  shown 
in  Fig.  6840. 

These  caipets  arc  wholly  of  worsted  or  of  woolen  ; 
or  the  chain  is  of  worsted  and  the  weft  of  wool. 
(Woi'sted  is  a  well-twisted  yarn,  made  ol  long-stapled, 
combed  wool.) 

The  process  of  weaving  both  webs  is  carried  on  at  the  same 
time,  and  in  each  part  of  the  cloth  that  part  is  brought  to  the 
surface  whidi  is  required  to  produce  that  portion  of  tiic  pat- 
tern. 

The  warps  are  of  different  colors,  and  tlie  threads  are  gov- 
erned by  treadles  or  by  the  Jacquard  arrangement.  The  latter 
has  generally  supersedeil  the  less  perfect  contrivances,  such  as 
the  trfnillf,  barrel,  or  drnw  looms  The  back  of  the  carpet  baB 
the  same  pattern  as  the  front,  but  the  colors  are  reversed. 

This  form  of  carpet  is  known  as  5f0/f/i,from  its  being  so 
extensively  manufactured  in  that  country  ;  also  kitlrler- 
mntsUr,  from  the  town  of  that  name  ;  also  im^rain,  from  its 
being  ihjeU  in  the  grain,  or  before  manufacture 

.An  extension  of  the  same  idea,  in  which  three  webs  are  inter- 
changeably united,   is   known    as    three-ply   or   triple-ini^rain  I 
carpet. 

Two-speed  Pulley.  A  variable  spee<l  arrange- 
ment consisting  of  two  fast  pulleys,  the  .shaft  of  one 
being  tubular  and  sleeved  upon  that  of  the  other. 
One  connects  by  large  and  small  wheels  to  the  lower 
shaft,  and  the  other  liy  small  and  large  wheels,  the 
dilferencc  in  <'omn'.uiiieated  speeil  being  very  appar- 
ent, and  Ihe  belt  being  shifted  from  the  loose  pttl- 
ley  to  one  or  the  other  of  the  fast  pulleys,  as  may  be 
required. 


Two- Speed  Pulley. 

Two-throw  Crank.    A 

device  foi  converting  circular 
into  rectilinear  reciprocating 
motion,  or  vice  rcrsa.  In 
Fig.  6842,   the  crank  a,  ro-  Tvo-Tkrow  Crank. 

tated  in   any  suitable   way, 

has  two  levers  b  b',  one  connected  to  each  wri.st,  their 
other  extremities  being  jointed  to  the  eurveil  rods 
c  c\  which  have  a  common  fixed  pivot  rf  and  are  con- 
nected to  the  plunger  c.  The  rotation  of  the  crank 
causes  an  alternate  apjuoach  and  recession  of  the 
rods,  im)iarting  a  reci])rocating  motion  to  the  plunger 
and  its  connecting  ripd. 

Tw^o-top'sail    Schoon'ei". 
sipiare    foresail     and     sipiare 
lbreto]isail. 

Tw^o-way  Cock.  Ky  the 
two-way  coeli  the  water  may 
be  distributed  to  each  of  two 
branches,  to  either  of  them 
separately,  or  be  entirely  shut 
otf. 

a  shows  the  water  passing  to  each 
branch  pipe. 

b,  the  water  passing  to  tlie  direct 
branch  only. 

r,  the  water  passing  to  the  lateral 
branch  only. 

fl,  the  water  shut  o(T. 

For  large  stop-cocks  for    water- 
mains,  see  Srop-VALVE.     For  small  Tivo-Way  Cock. 
ones,  see  Ste.^m-v.^lve;  Stop-valve; 
Glode-valve;  etc, 

Twro-wrlieeled  Bar'row.    A  sort  of  truck.    See 
Fig.  6S44. 

Fig.  6844. 


Tlca-''^Vheele(l  EarroiO. 

Twy-ere'.    A  Tuyei;e  (which  see). 

Tye.  1.  (X'tiuticri/.)  A  rope  by  which  a  yard  is 
hoisted.  It  passes  through  the  mast  ;  one  end  is  at- 
tached to  the  middle  of  the  yard,  and  the  other  end 
is  hooked  to  a  purchase  com]>osed  of  the  tye  block 
ami  fly-block,  by  which  the  hoLsting  is  elfected. 

2.  (Mining.)  An  inclined  trough  for  sejiarating 
ore  by  means  of  a  flowing  stream  of  water.  The 
slimes  are  allowed  to  How  in  a  thin  wide  stream  upon 
the  tipper  jiart  of  the  trough,  are  disturbeil  by  a 
brcioni,  ami  ('(dliM-teil,  according  to  relative  weight 
and  (juality,  at  ditl'erent  parts  of  the  length  of  the 
trough.     The  sorts  are  known  as  lumds,  middles,  and 
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tails ;  tlie  Hist  going  to  2>ilc,  the  secoml  is  rc-lijcd, 
the  thirJ  is  rtl'iijie. 

Tye-block.  (Xauticat.)  An  iron-bound  swiv- 
eleJ  lilock,  lulted  into  an  eye  in  the  lioop  lounil  the 
yard  ;  thiough  it  the  tye  lor  hoisting  tlie  yaiil  is 
rove. 

Ty'ing.  An  ojiei-ation  on  tin  or  copper  ores  re- 
sembling buddlinij,  in  wliich  the  ore  is  spi-ead  on  an 
inclined  bed  and  subjected  to  tlie  action  of  running 
water.  The  ore  is  agitated  with  a  broom  or  shovel, 
and  the  oi>ei-ition  dc"i>ends  upon  the  superior  weight 
of  tlie  i)articlcs  which  are  richest  in  metal.  The 
lighter  portions  travel  farthest  on  the  plane  and  are 
rejected,  while  the  heavier  are  collected  and  smelted. 

BmliUin^,  tying,  trunliing,  chimming,  and  tossing  depend 
upoD  the  agiUitiou  of  the  ore  in  the  vessel-  In  rorking,  ttilin- 
ing^jIgZ'ngy  framing,  or  racking,  the  Tes^el  itself  is  agitated. 
In  ail  of  theui  agitation  in  water  i?  the  c.Tec:ive  action. 

TymljaL     (Music.)     A  kiiul  of  kettle-druin. 
Tymp.     (Metalliiri))).)     A  space  in  the  bottom  of 
a  blast-furnace,  adjoining  the  cnicible.     See  TvMP- 

PLATE  ;    15L.4ST-FL-l:X.\Cli. 

Tym'pan.  1.  (Printing.)  A  rectangular  frame 
hinged  by  cue  edge  to  the  carriage  of  a  printing- 
jiress,  and  having  stretched  across  it  a  piece  of  cloth 
or  parchment.  The  blank  sheets  are  laid  u|)on  the 
tynipan,  in  order  to  be  brought  down  upon  tlie  form 
to  receive  the  impression. 

The  blanii  sheet  U  fitted  upon  the  tympan-shfet,  which  is  of 
the  same  si2e  as  the  paper  to  be  printed,  and  forms  a  guide  for 
placing  it. 

The  hiank  sheet  is  held  by  the  frislat.    See  Prixting-press. 

The  inner  tynijian  is  .-v  smaller  canvassed  ffiime,  and  the  two 
tympans  hold  the  blanket  between  them. 

2.  (Architcdure.)  A  triangular  space  or  table  in 
the  cornels  or  siiles  of  an  arch,  usually  hollowed, 
and  enriihed  ivith  branches  of  laurel,  olive,  oak, 
etc.,  and  sometimes  with  emblematical  figures. 

3.  (.I/h,s/c.)     The  kettle-drum. 

Tym 'pa-no.      (Mitsic.)      A    kettle-drum.       See 

TV.\11>AN. 

Tym'pan-sheet.  (Printing.)  A  sheet  of  paper 
like  that  to  b'  printed,  laid  on  the  tympan  as  a 
guiile  for  position  in  placing  the  sheets  to  be  printed. 

Tym'pa-ntun.  1.  (Hijdraulic  Emjincerimj.)  Xn 
ancient  lonn  of  wheel  for  elm-atiug  water.  Its  origi- 
nal fonn  was  like  that  of  a  drum,  whence  its  name. 
It  was  a  cylinder  with  radial  ])artitions  and  small 
openings  in  the  periphery,  which  admitted  a  certain 
quantity  of  water  into  the  chambers  thus  formed  as 
those  portions  of  the  periphery  came  in  turn  to  be 
snbraeigeil.  As  the  wheel  revolved,  such  portions 
of  water  were  carried  up  and  flowed  along  the  ]>ar-  { 
tition  toward  the  a.\is  around  which  the  water  was 
dischargeil,  lieing  elevated  to  a  hight  nearly  equal  to 
the  radius  of  the  wheel.  The  w  heel  was  ilriven  by  i 
floats  on  the  ])eripliery  or  side  of  the  wheel,  or  by 
means  of  animal  or  manual  power,  and  had  several 
modifications. 

The  Roman  form  of  the  tympanum  is  described  by  Titnivius, 
60  D.  c.,and  was  derived  from  Egypt.  The  partitions  were  8  in 
number,  and  were  raJi;il  ;  the  holes,  6  inches  in  diameter,  were 
made  in  tlie  drum-like,  cylindrical  surface,  which  was  other- 
wi.-ie  closely  boarded  up ;  the  wheel  was  mounted  so  as  to 
rotate  over  the  side  of  a  ves.sel  which  was  moored,  and  was 
driven  by  a  trfarl-irhtrl  on  board  the  vessel ;  the  water  lifted 
by  the  buckets  w,i,«  discharged  at  the  axis  of  the  wheel.  What 
is  known  a.-;  De  la  Faye's  pump  is  constructed  on  this  plan. 

This  wheel  is  oflen  called  the  Persian,  and  this  may  be  cor- 
rect, geographically  speaking :  but  for  perspicuity,  the  term 
Persian  should  be  applied  to  a  wheel  with  boxes,  pots,  or 
buckets  which  are  attached  to  the  wheel,  on  or  near  its  pe- 
riphery. The  Maria  wheel  of  Palestine  is,  perhaps,  a  true  ex- 
ample of  the  Persian  wheel.     See  XoRt.v. 

In  process  of  time  this  highly  useful  wheel,  so  much  used  in 
Oriental  countries  in  rai-ing  water  for  irrigation,  w;is  improved 
by  removing  the  exterior  surface  from  which  it  derived  its 
name,  the  buckets  being  made  scnop-shHi>ed. 

Such  was  the  form  used  by  Perronet.  at  Orleans  Bridge,  about 
IToO.    In  Fig.  6^5,  a  is  a  section ,  and  6  an  end  elevation  of  this 


Fig.  6S1d. 
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wheel.  It  had  curved  buckets,  and  raised  the  water  8  feet.  Its 
effectiveuess  varied  with  the  depth  to  which  its  circumference 
dipped  into  the  water.  At  1  foot  subniergencf ,  12  uieii,  reiievi'd 
evc-ry  2  hours,  gave  2  turos  per  minute  :  at  ench  turn,  24  cells 
wert;  emptied,  eiich  containing  \\  cubic  feet,  giving,  for  the 
hour.  4.ct2l)  cubic  fw t  of  waier  rai^  t?  feet  hijih  :  this  was  con- 
veipcd  by  the  spiral  buckets  to  an  annular  discharge-chamber 
arouud  the  axis  of  the  wheel. 

The  comparison  of  effectiveness  was  as  follows  :  — 


Submergence. 
12  inches. 
9  inches. 
6  inches. 
3  inches. 


Revolution  per  hour. 
130 
150 
180 
180 


Cubic  feet  raised. 
4,320 
3,^)0 

2,RS0 
2,1(J0 


A  modification  of  the  tympanum  has  spiral  ducts  leading  to  a 
discharge-thumber    around 


Fig.  CS46. 


the  axis.     It  is,  or  may  be, 
propelled  by  the  current. 

This  form  of  wheel  has  its 
advocates  in  all  civilized 
countries,  and  is  employed 
in  dMiniuL'  some  of  the 
fluviatilc  districts  in  our 
Western  country  ;  for  in- 
stance, at  Cairo,  where  a 
wheel  of  this  cliaracter  is, 
or  was.  driven  by  stcim- 
power,  for  removing  the 
drainage  of  that  rather  low 

site,  di.-charging  it  over  the  ^_ 

levee,  which  keeps  back  the  rff^^^^^^. 
waters  of  the  river. 

The  tymjianum,  under 
the    name    of    the    seonp-  Tympanum. 

wheel,  is  much  used  in  the 

drainage  of  the  fens  in  the  East  of  England.  The  name  is 
somewhat  confusedly  applied  to  wheels  of  the  tymp:iuum  char- 
acter, and  to  those  with  radial  buckets  wbiih  traverse  in  a 
chute.  These  wheels,  driven  by  ste:ini-engii:cs,  have,  to  a 
great  extent,  superseded  the  Dutch  windmills  and  pumps  which 
have  been  used  tliere  for  several  centuries.  In  one  place,  a 
steam-engine  has  superseded  44  windmills.  In  another  place, 
two  steam-engines,  of  110  horse-power,  drain  28.000  acres,  and 
have  superseded  75  windmills. 

These  very  efficient  wheels  have  a  diameter  a  little  more  than 
double  that  of  the  elevation  to  which  the  water  i-s  required 
to  be  raised.  Some  wheels  deliver  the  water  at  the  axis,  and 
Others  have  floats  like  an  ordinary  water-whc-el,  and  merely 
traverse  in  a  curved,  inclined  trough  of  masonry,  which  con- 
nects the  lower  with  the  upper  level    See  Scoop-wheel. 

2.  {ArchUecturc.)  The  triangular  panel  of  the 
fastigiiim  or  pediment  of  any  biiihling,  comprehended 
hetween  its  corona  and  that  of  tlie  entablature. 
The  panels  of  a  framed  door  were  called  tympana  by 
the  Komans. 

3.  {Music.)  Afiother  name  for  the  tambourine. 
See  Plates  LXXVI.,  LXXVIL,  Bonauni's  *' Istro- 
menti  Annonii-i,"  Homa.  177.6. 

The  tympanum  Tfir.  hjmpanon)  was  a  hand-drum  or  tam- 
bourine, but  covered  with  parchment,  back  and  front.  It  was 
used  in  company  with  variou*;  kinds  of  harps,  lyres,  and  pipes, 
cymbals  (iymftrt/a) of  met.al,  the  straight  bra.=s  trumpet  {salpinx) 
and  curved  brass  horn  {keras),  the  castanets  erotata)  of  wood 
and  metal. 

The  drum  is  common  among  all  uncultivated  nations,  and 
was  a  prominent  feature  in  the  ancient  practice.  The  Kg\  ptian 
musical  instnmients  were  harps,  guitars,  single  and  double 
pipes,  two  kinds  of  trumpet*,  three  of  tambourines,  three  of 
drums,  gongs,  bells, cymbals,  and  castanets,  the sistrum,  maces, 
anil  belts. 

The  largest  Assyrian  banil  shown  at  Khorsabad  has  a  leader 
with  a  harp,  followed  by  two  with  a  dtilrimer  and  double  pipe  ; 
these  by  two  men  with  harps;  then  four  women  with  harps; 
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one  biNiting  a  ilruni  anil  another  with  .a  Unuhle  pipe.    Then 
comes  !i  cliorus  ot'sint^ers,  elsippiii^  their  luinds 

The  lltfbrew  drum  {lo/t/i)  w;is  ii  siitjill  hiiiid-druin  or  tatn- 
6oHr(/ic,  called  timhrtl  or  lahrtl  in  the  Kiiijlisli  version;  viile 
ACiriam  TUid  .Jupiitlia's  dauf^hter.  The  hand-drum  of  some  parts 
of  the  E  ist  ii  still  called  ilufl,  tlig\  or  whije. 

Tym'pa-num,  Ar-ti-fi'cial.  {Sarrjical.)  An 
eUstic  iiiLMnliniiu'  di'sigueil  tu  replace  the  natur.il 
tj'in[iamiiii  wlicre  tins  has  been  ruptured. 
Fig.  6847.  Toyiibee's  (fousists  of  a  thin  plate  of  vul- 
caiiizeil  rubber  abuut  I'i,  ineh  in  <Uame- 
ter,  in  the  eentei-  iif  wliic'h  a  fine  silver 
wire  about  an  ineh  lonf^  is  fastened.  This 
has  a  ring  on  its  outer  end,  by  which  it 
can  l>e  easily  removed.  I'larke's  is  ellij)- 
tieal  in  shape,  and  on  being  worn  be- 
'  conies  concave  oiitwariUy  ;  the  wire  is 
curved  downwardly  to  suit  the  shape  of  the  auditory 
can,il,  but  does  not  touch  its  .sides.  The  ring  is  dis- 
pensed with. 

Hyde's  ear-trumpet  has  an  artificial  tympanum  to 
transmit  the  pulsation  of  the  air  to  the  natural 
or_;^an.     .'>i'e  Acoi'sTic  Ix.sTiiu.MRNTS  ;  Tiii.Ei'iiuNE. 

Tynip-plate.  A  plate  in  front  of  the  hearth  of 
a  blast-furnaee,  sustainiDg  and  protected  by  the 
tymp-slimi',  which  is  immediately  e.^[)osed  to  the 
heat.  Tlie  lijmp-jilttic  is  imbedded  at  its  ends  in 
the  side  of  the  liearth,  and  itself  sustains  the  front. 
Sec  BnsuKs. 

Tymp-stone.  The  stone  which  forms  the  front 
of  til-  he. nth  in  a  blast-furnace,  resting  upon  and 
against  the  lijuip-pUilc.      See  Ijiisiii'.s. 

Type.  A  iiarallelopipedon  or  s(|naro  prism  with 
a  raised  letter  on  the  ujiper  end,  used  in  printing. 

The  history  of  type  is  a  part  of  the  history  of 
printing.  Printing  from  engraved  lilocks  and  then 
from  movable  letters  was  practiced  in  China  long 
before  either  art  was  developed  in  Europe.  The 
same  order  ol'  invention  octuirred  again  in  lOurope, 
tlie  "  Biblia  Puuperum  "  and  other  bo(dcs  with  en- 
gl-.aveil  pages  ineceding  the  mov.able  bloi-k.s,  which 
were  set  up  to  form  words,  lines,  anil  pages. 

The  movable  type  of  China,  a.  n.  lO-fl,  is  de- 
scribed in  llingwalt's  "  Encycloincdia  oF  Printing," 
page  104,  and  in  this  work  supra,  page  1790. 

The  movable  type  of  Europe  is  refei'red  to,  supra, 
pages   1790,    1791.      Fiist    made   by    Guttenberg  or 
Koster  (Laurentius  Zanssen)  ;  tirst  east  by  Sehoeffer. 
The  first  liook  executed  with  cast-metal 
type  is  said  to  have  been  the  "  Diiramli 
Kationale    Divinoruni    OIHciorum,"    pub- 
lished in  1459.     See  PniNTlNO. 

For  the  making  of  type,  see  Type- 
FOllNDINfi. 

Fif^  6S48  sliow.s  a  tj-pe.  The  parts  liave  the  fol- 
lowing names :  — 

a,  body.  d,  nick. 

6,  face.  e,  groove. 

c,  shoulder. 

Nicholson  (English).  1790,  pave  type   a  taper 
toward  the  lo.ver  end,  so  as  to  make  tiiem  fit  upon 
."  the  circumference  of  a  cylindrical  tvpe-hokler. 

Donkia  and  Dacon  (linglish),  181.3,  effected  the 
object  by  placing  the  furms  on  the  plane  sides  of  a 
revolving  prism. 

Oowper  tEnglish).  1815,  curved  the  stereotype- 
plates. 
Type  is  improved  by  facing  with  copper  or  with  nickel      The 
nickel  has  the  advantage  of  allowing  the  use  of  some  colors, 
some  of  whicli  are  changed  by  the  copper,  while  some  others  act 
upon  the  copper. 

Type  are  distinguished  by  names  indicating  sizp  of  the  bof/ij 
and  the  consequent  number  which  will  go  in  a  given  sjcice  ;  by 
the  different  sizes  or  styles  oT/ncf  on  agiven  body  ;  hy  the  rase, 
asitfipcr  or  lonifr,  caps  or  small  letter;  by  peculiar  st^le  or 
ornamental  characteristic. 
As  to  sizfi,  — 

Brilliant.  Agate  nr  ruby. 

Diamond.  Nonpareil. 

Pearl.  Uinion. 


Fig.  G34S. 


Tnjie. 


Brevier. 

Pica. 

Hourfxeoisc. 

Kii<;lish. 

Lnii^  primer. 

Great  primer 

Small  VMfii. 

etc..  etc.* 

As  tojace,  — 

Full. 

MeiUum. 

Heavy  or  fat. 

Ushl. 

Dif^pliiyed. 

CouUenseci. 

As  to  case, — 

Caps,  or  upper  ra.'ie. 

Small  letters,  oi 

As  to  style, -^ 

Romuu. 

Antique. 

1  talic. 

Black  letter. 

Script. 

San  Ceripii. 

Old  Enslish. 

Oia  style. 

Geruiau  text. 

Hair  line. 

Gothic. 

etc. ,  etc. 

See  also  Font,  pages  9U0,  901. 

See  specimens  on   pages  2672-2074,   kindly  furnished    by 
George  Bruce's  Son  &  Co.,  New  York. 

SIZES;    ROMAN    AND    IT.\XIC. 

ROMA.M. 

DIAMONll,  :;()1.6S  lirir.  lo  n  loot.  ABCDEFGItlJKLM  nhcdi-rgh>jt!mnop<|r,liinrxrz 
PEARL,  no.ea  lines  to  a  foot,  ABCDEFGHIJKL  aljcdelgliijklmnopqr. 
AGATE,  160  linos  to  a  foot.  ABCDEGHUKL  abcdelghyklmn. 
NONTAKEIL,  142.54  lines  to  a  foot.  ABODE  abcdefg. 
MINION,  126.99  lines  to  a  foot.  A15CDE  abcdefg. 
BREVIER,  113.13  Hues  to  a  foot.    ABCD  abed. 

BOURGEOIS,  100.70  linos  to  a  foot.     ABC 
DEPGHIJKLMN   abcilefgbijkluinopqretu. 

LONG-PRIMER,  89.79  lines  to  a  foot. 
ABCDEFGHIJKL    abcdefgliijklmno. 

SMALL-PICA,  80   lines  to  a  foot. 
ABODEFGHIJK     abcdefghijklm. 

PICA,  71.27  lines  to  a  foot.    A 
BODEFGHIJ    abcdefghijklm. 

Italic. 

DIAMOSD.  ka'J  Bmrijtoit.  ABCDEFGIIUKLM^fO  ahcdrfi/hijIt^mnopqTttiivioxya 
PEARL,  half  Lttna-Primer,  ABCDEFGHUKLiSS  abcdcfghijklmnopqr. 
AGATE,  half  SmalUPica.  ABCDEFGUIJK  ahcdcfohijklmrwp. 
NONPAREIL,  half  Pi-ca-  ABCVEFGHI  abcdefghijklm. 
MINION,  half  JEnglish.  ABCDEFG  abcdefghijkl. 
BREFIEE,  half  Cohtmhian.     ABCDEF  ahcdcfff. 

BOURGEOIS,  half  Great-Primer.     ABCD 
EFGHIJKLMN  ahcdefrjhijMmnopqrstu. 

LONG-PRIMER,  half  Paraqon-     ABC 
BEFGHIJKLM  abcfleff/h  ijh-hn nopqrsi. 

SMALL-PICA.    ABCDEFGHLJK 
LMNOPQBS    abcdcffihijhJm  )wi)qrs. 

PICA.      ABCDEFGHIJKLM 

ahcdcffjli  ijTilmno2)qrstuv  wxi/s. 

VARIETIES  OF  FACES. 

Brevier,  Roman,  Large-faced. 
Brevier,  Roman,  Heavy-faced. 
Brevier,  Roman,  Compressed-faced. 
Brevier,  Roman,  Joineil-Seriir. 
Brevier,  Rom.iii,  Medium-faced. 
Brevier  Italic,  Lanje-faccd. 
Brevier  Italic,  Comprcsscd-faced. 
Brevier  Italic,  Medium-faced. 


TYPE. 
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STYLES. 
Brevier  Koinan  Condensed. 
Brevier  Eoman  Entra  Coodensed. 
Brevier,   Roman,   Modern  OM-style. 
Brevier  Title  Koiiiaii. 
Brevier  Title  Roman  Condensed. 


Brevier  ExiDanded. 
Brevier    Title    Expanded. 

Brevier  Aldine. 

Breviey  Italic. 

Brevier  Italic,  Modern  Old-style. 

Brevier  Title  Italic. 

Brtvier  Title  Italic. 

Srerier  £^ngrarers'  Italic. 

Brevier  Lcnv  Italic. 

Brevier  Gothic  Condensed  Italic. 

Brevier  Antique. 

Brevier  Antique. 

Brevier  Antique. 

Brevier  Antique. 

Brevier  Antique  Condensed. 

Brevier  Antique  Condensed, 
Brevier  AntiQne  Exira  Coniensel. 

Brevier  Clarendon. 

BREVIER    GOTHIC. 

Brevier    Gothic. 
Brevier    Gothic. 
Brevier  Gothic. 

BREVIER   GOTHIC   CONDENSED. 
Brevier  Gothic  Condensed. 
Brevier  Gothic  Condensed. 
BREVIER  GOTHIC  CONDENSED. 
BREVIER  COTHIC  CONDENSED. 

Brevier   Gothic    Extended. 
Brevier  Round  getttio  Shaded, 
Brevier   Celtic. 
Brevier  Runic. 

BREVIER  RUNIC. 

Brevier   Kxtended    Runic. 

Brevier  Doric. 

BREVI3SR    ORJSAMEKTieO. 

Brevier  Orrjamented. 
16S 


QSrcx'tci-    ^?ctct«tlcil     XSIeicU. 

LoNG-Pl^MER     DFmAMEXTED. 

Pica    Ext.    Kiimxied.. 

Brevier  Italian  Condense! 
Brevier  Italian  Antique. 

Lono-Primer  Engravers'   Hair-line. 
Long'-\Primer  Italic  Hair-line. 

Pica  Hair-line  Shaded. 

Pica  Condensed  Hajr-line. 

BREVIER  COTHIC  CONDENSED  HAIR-LINE. 

BBIEVIIEJS    SKEILETO:^'- 

Loiig=Primer  Engi'STers'  ©pen.  ' 

Pidk  OM-^tyle   Oi'nkii\ented. 

Svcsicr  fflcvmcin. 

58rc»icr  ©cnnan  Settle. 

Breuier  IJictoria. 

asrcfairr  JSIatft. 

Urrtitv  asiacts. 

^rebitr  Sugustait   ^lack. 

^ong-grimrr  (£ott(lctt,sfil  glark. 
g^onfl-grimfv  glacJi  COprn. 

(Engliali  (Tjinrrlj  frit. 

^ouM;  $.f.  mthitM 

Pica  Anglo-Blach. 

Dica   ijorussian. 
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TYPE-FOUNDING. 


''•■  J. 


-.JJo:){>/c-   -^H-n/i^jU  J)i(>fri)i(i, 

2D .  gj  .  G^ .  Q)  taLuxa.  g;  ec/Letaiu* 


e-'i^^f'T^tx^yi^. 


i^f^^^^t^^n-. 


-foiiMe    cimatl-taica    Iboivile 


Sfica  J^adi&ojiian.. 

fpica  Venetian. 

See  also  under  the  foUowiog  heads ;  — 

Albertype.  Lithotype. 

Anibrotype.  Logotype. 

Aiiiphitype.  Melanotype. 

Autbotype.  Melotype. 

Autotype.  Music-type. 

Calotype.  Phototype. 

Chemitype.  Stereotype. 

Ohromatype.  T;ilbotype. 

Chrysotype.  Ti'lotype. 

Orochet-type.  Therniotype. 

Orystalotype.  Type. 

Oyimotype.  Type-founding. 

Daj^ueri-eotype.  Type-metal. 

Electrotype.  Type-settinc:  machinp. 

Knibos.sing-type.  Type-settiug  telcgrapii. 

lleliotype.  Volfcitype. 

Hyjilotype.  Wood-type. 

Type-block.  One  having  upon  it  raised  figures 
representing  letter.s  or  numbers.  It  is  usetl  in  im- 
pressing or  printing  words  or  figures.  In  the  former 
ease,  tlie  result  is  a  sunken  or  intaglio  legend,  name, 
or  what  not ;  in  the  latter,  the  impression  is  given 
in  printer's  ink,  or  by  a  hot  block  upon  gold-leaf,  to 
cause  it  to  adhere  to  the  size  ov  tjlaire  spread  upon 
the  object  beneath  the  leaf.  See  Gildinu.  See  also 
Type-\vhf,f.l. 

Type-cast'ing.     See  TvpR-FOUNnixt;. 

Type  Cast'ing  and  Set'ting  Ma-chine'.  (Jne 
which  makes  its  type  from  matrixes,  and  sets  them  in 
a  row,  or  in  galley,  as  the  letter-keys  of  the  machine 
are  manipulated  in  the  order  of  the  copy. 

Weatcott's  machine,  No.  115,796,  June  6, 1871,  is  constructed 
to  cavSt,  dress,  and  set  up  type  in  a  continuous  line  for  Rolid 
matter,  or  book  or  newsipa|)L'r  work,  the  line  being  afrerward 
divided  off.  justified,  and  set  up  into  column,  as  usual.  See 
also  his  patents  169,215,  169,'216,  October  26, 1875. 

The  machine  contains  keys  appropriated  to  each  letter,  char- 
acter, and  number  that  the  machine  is  adapted  to  cast.  W^hen 
one  key  is  moved  it  brings  into  action  levers,  slides,  and  other 
parts,  that  place  a  matrix-stock,  carrying  the  matrix  corre- 
sponding to  the  letter  or  mark  on  the  key,  in  position  to  be 
taken  by  a  carrier  to  the  place  where  the  casting  is  effected. 
The  molds  forming  the  body  of  the  type  are  (►pened  to  the 
proper  extent  for  making  the  sized  body  adapted  to  the  letter. 
The  type  is  cast,  the  matrix  is  withdrawn,  carried  back,  and 


replaced  in  its  receptacle.  The  type  is  taken  out  of  the  mold 
and  brought  forward  to  dressing-tools,  that  riMiiovefrom  the  body 
of  the  type  any  burs,  fitis,  or  inequalities,  and  the  typf  is  then 
Bet  up  in  line,  liy  this  machine  tlie  types  are  cist  and  com- 
po-^ed  in  the  order  in  wliich  the  finger-keys  are  moved  ;  and 
when  the  types  are  no  longer  required  cliey  are  eitlier  melted 
up,  instead  of  being  distributed,  or  el.-^e  they  may  be  distributed 
and  used  in  the  ordinary  way,  itdesiied. 

Type-dis-trib'ut-ing  Ma-chine'.  A  com- 
panidu  machine  to  the  type-setter.  Sec  TVPE-SET- 
TiNt;  Machimc. 

Type-dress'ing  Ma-chine'.  One  forming  a 
substitute  for  the  usual  mode,  which  is  to  rub  the 
type  by  hand  upon  the  plane  surface  of  a  stone,  using 
as  an  auxiliary  a  scraper  or  file.  Welcii's  macliine 
passes  the  tyjie  set  up  in  rows  between  a  pair  of 
knife-blades  set  in  exact  parallelism. 

Type-found'ing.  The  early  history  of  type  is 
that  of  printing  ;  tor  though  the  art  of  engraving 
blocks  and  seals  in  cameo  and  intaglio  for  stamping 
and  sealing  had  been  known  for  '2,000  years,  they 
only  became  type  when  adapted  for  association  to- 
gether for  printing  and  for  subsequent  distribution. 

As  stated  under  Printing,  the  earliest  form  of  printing  was 
from  a  block  engraved  with  the  device  or  matter;  this  was 
common  among  the  Chinese,  and  in  some  other  quarters.  The 
"  Biblia  Pauperum,''  or  "  Poor  Man's  liible,'  of  the  14th 
century,  was  thus  produced.  Stamping,  or  making  impres- 
sions in  ink  or  color  from  engraved  blocks,  is  old.  The  essence 
of  the  invention  of  printing  consisted  in  the  idea  of  movable 
types,  capable  of  composition  and  distribution.  These  were 
originally  cut  in  wood,  and  were  subsequently  cast  in  metal. 
The  trio,  Guttenberg,  Faust,  and  Schcutfer,  were  so  intimately 
connected  in  the  invention  that  it  is  difficult,  and  perhaps  not 
important,  to  determine  the  part  each  had  in  the  discovery. 
The  world  can  well  afford  to  canonize  them  as  the  benefactors 
of  their  race.  It  should  appear  that  Guttenberg  invented  cut, 
movable  types,  and  SchoefTer  invented  casting  them  in  matrixes, 
before  which  time  tiiey  had  been  produced  by  great  and  tedious 
labor.  The  claims  of  Koster  of  Haarlem  must  not  be  over- 
looked, but  there  is  no  room  here  to  .state  or  balance  testimony. 
(See  I' RIMING  )  For  more  than  KlU  years  after  the  invi-ntion 
of  printing,  the  printers  cut  their  own  matrixes,  cast  their  own 
type,  made  their  presses,  composed  the  type,  printed,  folded, 
and  bound  their  own  books.  In  1G86,  the  branches  of  the 
trade  were  divided  as  follows ;  master-prhiter,  letter-cutter, 
tetter-caster,  letter-dresser,  compositor^  corrector,  press?}}an,  ink- 
maker,  binder.  Caxton  seems  to  have  regarded  himself  as  well 
supplied,  having  five  fonts. 

in  1700,  William  Oaslon  brought  the  art  of  type-making  to 
great  perfection,  and  rendered  England  independent  of  the 
Continental  type-founders  Caslon  was  an  engraver  of  gun- 
locks  and  gun-barrels,  and,  having  a  reputation  for  ingenuity, 
was  employed  by  "  The  Society  for  Promoting  Christian  Knowl- 
edge" to  cut  the  punches  for  a  font  of  Arabic.  That  foundry 
is  still  known  by  his  name. 

The  first  type-founder  in  America  was  Christopher  Saur  of 
Gerniantown,  Pennsylvania,  and  the  first  font  cast  was  of  Ger- 
man type,  about  1735.  In  1768,  a  foundry  was  established  in 
Boston,  but  did  not  succeed.  Abel  Uuell  of  Killingworth, 
Connecticut,  succeeded,  so  far  as  good  work  was  concerned, 
but  was  prevented  by  a  turbulent  disposition,  and  by  the  War 
of  Independence,  which  supervened,  and  in  which  he  took  au 
active  part,  from  pursuing  the  business  to  a  successful  issue. 
Just  before  the  war  of  the  Revolution,  he  was  one  of  a  party 
who  destroyed  the  leaden  statue  of  (Jeorge  III., in  the  Howling 
Green,  New  York,  and  was  discovered  at  his  house  melting  up 
the  head  into  type-metal,  so  as  to  put  his  M;ijesty  to  woric 
disseminating  information.  A  piece  of  the  head,  with  some 
punches  and  matrices,  were  found  many  years  afterward  in  the 
aniniunition-chest  of  an  old  field-piece  to  which  Buell  had 
been  attached  during  the  war. 

In  1796,  Archibald  Binny  (as  he  %vrote  it  then),  of  Edinburgh, 
Scotland,  came  to  Philadelphia,  bringing  witli  him  his  own 
tools  ;  these  were  seized  on  his  landing  in  New  York,  but  were 
afterward  released.  He  e.-tablishcd  a  type-foundry  in  Phila- 
delphia, and  some  years  afterward  took  into  partnership  James 
Ronaldson.  The  type-founding  tools  and  materials  imported 
by  Dr.  Benjamin  Franklin,  from  France,  for  his  own  use,  it  is 
understood  were  purcha.«ed  by  Mr.  Binny  and  partner.  The 
foundry  was  successful  from  the  first.  It  is  likely  that  Mr. 
Furstf,'  a  die-sinker  at  the  Philadelphia  Mint,  may  have  en- 
graved the  punches  for  A  Biimy,  as  his  name  occurs  as  en- 
graver under  a  likeness  of  Binny  on  the  obverse  of  a  medal, 
which  has  also  the  inscription,  "  A.  Binny,  Letter-founder, 
Philadelphia";  the  inscription  on  the  reverse,  under  an  ap- 
propriate group  of  figures  and  tools,  is,  '*  Letter-fcundry  of 
Philadelphia,  estjiblished  A  :  1796." 

The  old  hand-moid  and  spoon  reigned  supreme  till  IS3S, 
when  the  first  successful  type-C!L?ting  machine  was  invented  by 
David  Bruce  of  New  York      Machines  for  casting  a  number  of 
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types,  simuIfciDeously  projecting  from  a  commoD  sprue,  like 
the  teeth  of  a  comb,  had  been  invented  in  Anierit-a  and  in 
Europe,  but  no  success  attended  them. 
David  Bruce's  machine  is  the  model 
'  of  all  American  and  many  European 
typw-castio;:  machines.  The  great  diffi- 
culty experienced  in  the  development 
of  a  machine  lor  type- 
Fig-  6S49.  ca.<ting  was  in  ihe  fiict 
that  the  resulting  type 
was  porous,  and  about 
Id  per  cent  lijjhter  than 
Che  haiid-maije,  each  of 
which  was  lormed  by 


Bniee's  Type-Casl'mg  Machine. 

peculiar  .spa.«modic  jerk  given  by  the  workman  to  the  mold, 
as  he  poured  in  the  metal.      The  effect  of  this  was  to  con- 
dense the  metal  and  expel  air      In  the  Bruce  machine,  the 
metnt  is  kept  fluid  by  a  gas-jet  beneath,  and  is  projected  into  i 
the  mold  by  a  pump,  the  spout  of  which  is  in   front  of  the 
metal-pot.     Each  revolution  of  the  crank  brings  the  mold  up 
to  the  spout,  where  it  receives  a  charge  of  metal ;  it  flies  back 
with  it,  the  top  of  the  mold  opens,  and  the  type  falls  out.    The 
matrix  containing  the  letter  is  held   by  a  spring  against  the 
mold  opposite  to  the  opening  at  which  the  metal  is  injected,  and 
the  rate  of  making  is  about  100  per  minute,  for  average-sized  ' 
type     The  saving  effected  by  the  machine,  patented  in  1^3.  is 
estimated  at  25  per  cent.     The  quality  is,  if  anything,  superior, 
and  the  machine  enables  steam  power  to  be  used  for  the  pro-  I 
duciioa  of  some  varieties  of  type.  ! 

After  casting,  the  ja,  or  surplus  metal,  at  the  foot  of  the  > 
type  and  which  filled  the  intrate  of  the  mold,  is  broken  off; 
the  side's  of  the  type  are  rubbed  od  a  grit-stone ;  they  are  set  i 
up   regularly  in   sticks:   corrected  for  inequalities;    a  groove 
planed  in  the  middle  of  the  base,  forming  what  are  known  as  . 
/efi_      The   proportion  of  each  letter,  for  a  font  of  a  given 
weight,   is  arranged   in   a  galley   6    x   4i   inches,  and   forms  : 
what   is  known  as  a  type-founder's  page       This   is   papered,  ' 
and  marked  with  the  kind  of  letter  contained.  ' 

Printing  types  were  first  electrofaced  with  copper  in  ISoO- 

A  French  invention,  by  M.  Didot,  was  designed  to  cast  about 
200  types  at  once,  the  operation  taking  about  2>0  seconds.     The  | 
matrixes  were  arrange^!  in  the  pirts,  or  jaws,  of  the  machine,  ' 
and  the  spaces  for  the  types  were  connecte-l  by  groove^,  with  a 
reservoir  filled  with  metal.     Pressure  brought  upon  the  molten 
metal  forced  it  into  all  the  recesses  of  the  molds. 

The  apparatus  was  patenteil  in  England  by  Pouch^,  and  , 
was  long  in  successful  use  in  London ;  whether  it  is  yet  in  use,  i 
the  writer  does  not  know.  i 

Westcott's  machine  (United  States  patents.  115,7%,  .Inne  6, 
1871 :  and  163,21.5.  lf)9.21G.  OctoWr  26.  1S7.5)  casts  and  sets  the 
types.  The  matrices  of  the  letters,  figures,  and  sp.^ces  are 
operated  by  separate  keys, ami  the  cast  Types  are  carried  to  the 
stick  and  set  up  in  order.     See  T iT E-c osf posing  Machixe. 

Type-mak'ing  Ma-chine'.    See  Tyfe-found- 

IXG. 

Type-meas'ur-er.     .\  stick  ha\ing  upon' its 
sides  or  edges  tlie   measure  of  the  vanoas  sizes  of' 
type,  so  as  to  reatiily  in<iicate  the  number  of  lines  hy 
laying  it  alor.gsiile  a  cohimn  of  matter  or  proof,  or 
the  ems  in  a  line  by  placing  it  along  the  line. 

Type-met'aL  A  white  alloy  for  casting  type, 
composed  of  lead,  3  to  7  ;  antimony,  1.  I 

The  larger  type  have  tlie  largest  proportion  of 
lead.  The  small  t^in*  have  more  antimony,  to  render 
them  harder  and  enable  them  to  resist  wear. 


Besley's  patent :  lead,  100  ;  antimony,  SO  ;  tin, 
20  ;  nickel,  8  ;  cobalt,  5  ;  copper,  S  ;  bismuth,  2. 
See  Alloy. 

Type-re-volv'ing  Press.  (Printing.)  That 
form  ut  press  in  winch  the  tyi>e  is  secured  on  a 
cylinder,  which  revolves  and  presents  the  form  suc- 
ce^ively  to  the  inking-roller  and  to  the  jiaper.     See 

CYLi.\'l>KU-l'KE.SS. 

Fig.  6SoO  shows  the  principles  of  the  type-reTolving  presses. 
See  Primixg-press. 


Fig.  6850. 


Principles  of  T)/pf-  Rtvolrins  PrffS'f 


1.  Niphnlsnn,  lT9ft 
2    \ichnlson.l790. 

3.  Kdnis,  IvU 

4.  Krinij,  ISIS. 

h.  Donkin  an<l  Bacon,  1S13 


fi    Coivper,  IRl.l 
7.  Oowper.  1R1.5. 
8-  .\pplegath  and  Cowper. 
9.  .\pp!e?ath  and  Cowper. 
10.  .\pplegalh,  1827. 


noe's  tGn.c,Tlindcr  machine  is  described  and  represented  un- 
der CrLiXDER  PRES5.  Plate  XI.    See  also  Web-press  ;  Perpect- 

I>C-PRESS. 

Type-set'ting  Ma-chine'.  A  coniposing-ma- 
chint*  (ni-  tyjM-.  Tlieiv  at-e  several  rarietie.s  of  7na- 
chiiif-s  fnrtliis  yunpo.sp.  Ordinarily,  they  have  sepa- 
rate |X)ckets  orfrallcys  for  each  sort,  and  the  mechani- 
cal arranc;ement  is  such  that  on  touching  the  ker,  ar- 
ranji-d  with  others  like  the  keyboard  of  a  piano,  the 
end  type  of  the  row  is  displaced,  and  is  conducted  in 
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a  channel  or  by  a  tape  to  a  composing-stick,  where  I 
tlie  types  arc  arranged  in  regnlar  order  in  a  line  of 
indetinite  lenj,'tli,  and  from  whence  they  are  removed 
in  successive  portions  to  a  justifying-stick,  in  which 
tliey  are  spaced  out  to  tlie  proper  length  of  line  re- 
quired. ! 

Tvpe-clistributing  machines  have  froqucntly  been  invented  a-s 
conipanion  machines  to  those  lor  composing,  and  are  patented 
with  tlleni  in  some  cases.  The  ,lislnlji,ling-umchme  reverses 
the  method  of  the  setter.  The  ileail  matler  is  placed  on  a  bed, 
each  line  is  cut  off  and  the  types  raised  serialim,  so  that  they 
ean  be  read  by  the  observer.  The  corresponding  key  on  the 
keyboard  being  depressed,  the  type  is  pushed  mto  its  appropri- 
ate tube,  ready  lor  supplying  the  eomposing-maehlne.  lu  an- 
other machine  each  sort  has  its  peculiar  nick,  and  the  process 
of  selection  is  automatic.  ^  ■     »i     ,     j    i      ' 

.1  machine  for  this  purpose  was  patented  in  Lngland,  oy 
William  Church,  in  1822.  No.  4,664.  It  is  for  an  apparatus 
"  for  casting  the  printing  types,  and  also  of  arraiigciig  them  in 
boxes  of  letters,  80  that  the  types  of  the  same  denomination 
are  placed  side  by  side,  in  ranges,  ready  to  be  transMerred  to 
the  composing  machinerv."  In  another  portion  of  the  ap- 
paratus, "  the  individual  types  arc  composed  into  words  and  i 
sentences."  1 

Type-setting  machines  form  three  groups  :  —  i 

I.  The  type,  when  set  free  by  the  keys,  fall  into  inclined 
grooves,  or  channels,  in  which,  by  their  own  weight,  they 
descend,  one  after  another,  to  the  receptacle,  or  composing-  I 
stick,  provided  to  receive  tliem.  They  here  form  a  line  ot  in-  i 
definite  length,  from  which  they  are  removed,  in  successive  por- 
tions, to  a  jiislit'i/iiis-slick;  in  which  they  are  spaced  out  to  the 
proper  length  of  lilies  rc<iuired.  A  machine  of  this  kind  was 
exhibited  at  the  Paris  Exposition  of  185.5,  by  Mr.  Sjrcnsen  of 
Denmark  ;  another  by  Mr.  Young  of  London  ;  and  a  third  by 
Mr.  Delcambre  of  Prance.  Delcambre's  was  the  only  ni,achinc 
of  any  kind  for  setting  up  movable  types  in  the  Exposition  of 
18B7." 

In  all  these  machines  the  types  are  arranged  in  compact 
rows,  side  by  side,  and  in  separate  but  parallel  channels,  each 
row  occupying  a  channel  by  itself,  and  all  these  channels  stand- 
ing (except  in  the  machine  of  Sorensen)  somewhat  inclined,  in 
one  plane  just  behind  the  key-board.  In  S  irensen's  machine 
these  channels  occupy  the  circumference  of  a  cylinder.  Gener- 
ally, the  action  of  the  key  displaces  the  lowest  type  of  the 
column  and  delivers  it  over  to  the  contrivance  for  transmission 
to  the  composing-stick.  In  Delcambre's,  however,  the  types  in 
each  channel  are  pressed  upward  from  below,  and  the  column 
has  a  curvature  at  the  top  wliich  brings  the  upper  end  to  a 
horizontal  position.  It  is  the  most  advanced  type  at  this  ex- 
tremity of  the  column  which  is  dropped  under  the  action  of 
the  kev.  ,  .        .        , .  . 

II.  This  group  is  illustrated  by  Mitchell  s  machine,  in  which 
each  type,  a-s  it  is  delivered  from  its  receptacle,  fills  upon  an 
endless  band  which  carries  it  horizontally  for  a  certain  distance 
directly  from  the  operator,  or  at  right  angles  to  the  key-board  ; 
when  it  encounters  another  endless  band  at  a  little  lower  level, 
which  moves  obliquely,  or  in  the  direction  of  the  hypothenuse 
of  a  right-angled  triangle,  of  wliich  the  first  band  is  the  base. 
To  this  second  band  it  slides  gently  down  a  brass  shoot,  and  is 
carried  forward  to  a  point  beyond  the  last  of  the  parallel  bands, 
where  it  is  acted  on  bv  a  notched  wheel  called  the  setting- 
wheel,  which  sets  it  upright  and  advances  it  to  make  room  for 
the  next  type, 

III.  Mackee's  machine  (English  patents,  186.5, 1866)  is  oper- 
ated by  means  of  strips  of  piper  previously  perforated  so  as  to 
represent,  bv  the  number  and  arran.gement  of  holes,  the  respec- 
tive letters  of  a  sentence.  .\s  the  paper  passes,  by  consecutive 
steps.  '  ,„  of  an  inch  across  a  perforate  I  drum,  the  pegs  of  the 
levers  of  certain  letters  enter  such  perforations  as  come  in  cor- 
respondence with  them  and  release  types  which  arc  carried  by  a 
traveling-ring  to  a  delivery-channel,  where  a  pusher  drives 
them  on  to  a  bi4t  which  delivers  them  in  line.  See  "  King- 
walfs  Dictionary  of  Printing,"  page  2!)1. 

See  the  following  p.itents  ;  — 

Type  Selling  nnij  Distributing  Mnrliines. 
No.  Name.  Bate. 

21.39.  Young  and  Delcambre June  22,1841. 

3,257.  Rosenborg September    9,  1843. 

4  313  Henning    December  16.  1845. 

7,738.  BeniowsKi October      29.  1850. 

9'4H.  Harmon November  23,  1852. 

9,974.  Mitchell August       .8(1,1853 

10656.  Beaumont March         21,18,54. 

10,929.  Mitcliell. May  16,1854. 

13,710  Longborough October      23, 1855. 

339.  Longborough  (reissued) .January       S,  18.56. 

15,310.  Koenig Jul.V  15,1856. 

16,743.  Mitchell March  8.18,57. 

1R.94T.  Houston March         31,18.57. 

18,175.  Alden September  15,  1857. 

3,.572.  Alden  (reissued) July  27.1869. 

18,264.  Mitchell September  22,  1857. 


No.  Name.  ^    ^,'t'^;„,„ 

26,149.  Gilmer November  15,  1S59 

28;4li3.  I'elt May  29,  18b0. 

28.857.  Ilarger June 


30,211. 
34,265, 
3l>.9S)l. 
38,955 
52,073. 
52,254. 
57,034. 
59.786. 
64,200. 
71,610. 
75,681. 
84,273. 
85,251. 
91,988. 
95,853. 
97,801. 
ll»l,366. 
Hr2.183. 
104,236. 
105,8,5.5. 
108,813. 
108,980. 
110,077. 
113.912. 
114.8.50. 
115,777. 
115,796. 
120,398. 
122.744. 
126,262. 
126,944. 
130,485. 
130,982. 
136,018. 
137,466. 
138.241. 
138,922. 
140.278. 
140,279. 
142,652. 
149,647. 
I  150,234 
152,869. 
1,52,868. 
157,694. 
164,037. 
166,549. 
167,726. 
168,044. 
16S,591. 
I(i9,215 
169,216. 
17II..372 
170,593. 


26,  1860. 

Dorsev  and  Mathers October         2.  1860. 

llay..  • January      28,  1862. 

n^own  November  25,  1862. 

jVit.  ..;'..■.  ■. luiic  23,  1863. 

Paulding January     16,  1866. 

Allen  and  .Mackay January      23,  1866. 

]3aer August         7,1866. 

Van  Gieson November  20, 1866. 

Coney  and  Harper April  30,1867. 

Harper December     3,  1867. 

Houston March         17,1868. 

yoster November  24,  1868. 

Slingerland December  22,  1866. 

Umstadter June  29.  1869. 

Thome  October      12. 1869. 

Delcambre December  14,  1869. 

Brown March  1,  1870. 

Thompson April  19,  1870. 

^Vestcott  ,T«ld  Kider June  14,  1870. 

Slingerland luly  26,1870. 

Mor"-an November    1 ,  18i0. 

De  ki  Pena November    8,  1870. 

Shipley December  13,  1870. 

Nelf  and  Scruggs April  18,  1871. 

Plunkett May  Hi,  18,1. 

Slingerland J»"e  6,18,1. 

Westcott June  6, 18a. 

Ray OcK.ber       31,  1871. 

Thompson January      16,1872. 

Brown....... April  30,1872. 

Faniliam May  21,1872. 

Corey August        13,  I8i2. 

(jorey September    3,  I8i2. 

Baldwin February    18,  1873. 

Moore April  1,  18,3. 

Gaily April  2SI,  1873. 

Oring May  13,    S7.3. 

Kastenbein June  24,  18i3. 

Kastenbeio June  24,  18, .3. 

H„v      September    9,18,8. 

Fo.il'cr April  14,  1874. 

Farnham April  28,  18,4. 

HcvnoMs J uly  , ,  18^4. 

ReVuolds July  '•    2i!' 

P;,ige December  15,  lr',4. 

Riclmrds June  1,1875. 

Pattvson August       10, 18,o. 

A11p,\ September  14,  18,5. 

j^ljllay September  21,  1875. 

Thompson October      11,  1875. 

Westcott October      26,  187.5. 

Westcott October       26,1875. 

Hooker November  ^3,  1875. 

Richards November  30,  1875. 


Type-set'ting  Tel'e-graph.  One  in  which  the 
...,'ssage  at  the  receiving  end  is  set  up  in  type.  The 
title  is  also  held  to  mean,  hut  does  not  correctly  de- 
fine, the  instrument  in  which  certain  letters  are  made 
to  deliver  an  impression  in  consecution,  and  .so  spell 
out  the  mes.sage.      See  PliINTING-TEbECIiAril. 

Type-wheel.     A  disk  having  raised  letters  on 
its  periiihery,  employed  for  printing  or  stamping,  and 
in  some  forms  of  telegraph, 
as  the  Hughes.     Various  Fig.  C861. 

plans  have  been  tried  for 
cleanlv  and  sharply  pro- 
ducing the  raised  letters 
on  the  face  of  the  disk. 


k 


In  Fig.  6851,  the  annulus  el,  |j"~  p^rf 
rhich  is  to  form  the  tire  of  the  \^^^  I,      1,L 


Die  for  Raining  Letters. 


which  i 

wheel,  is  placed   between  seg- 
mental plain  dies  c  and  exterior 

segmental  matrixes   b,  having 

the  letters  engraved  in  intaglio 

on  t4ieir  inner  peripheries  ;  the 

whole  are  inclosed  in  a  box  a, 

and  the  inner  segmental  dies  expanded  by  a  tapering  plunger 

e  e   forcing  the  metal  into  the  matrixes  ;  or  the  inner  segments 
i  c  niay  be  dispensed  with,  and  the  metal  expanded  directly  by 

the  plunger. 
I      In  Fi"  6852,  the  metal  is  forced  into  the  countersunk  letters 
!  in  the  interior  of  the  sectional  dies  bb  by  a  plunger  B  working 
j  within  the  screw-nut  fl,  and  is  afterward  lifted  by  the  follower 

C,  operated  bv  a  lever  F 
111  another  plan,  the  type-wheel  is  tightly   compressed  be- 
'  tween   two  circular  plates,  which  completely  cover  and  com- 
I  press  the  two  lateral  surfaces  of  said  wheel,  leaving  only  ft 
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TYPOGRAPHIC   MACHISE. 


Dn  for  Fonn:n§  letters 


Kg.  6S32.  narrow  rim   allowed    for   lateral 

expaosioo. 

Type-writ'er.    The 

Sholes  tyi>e-writtr  has  at- 
tained more  popularity  than 
any  with  which  the  wTitcr 
is  acquainted. 

Ic  i.«  about  the  size  of  the  ^w- 

in^-machioe.  and  is  worked  wi:h 

keys  aminjed  Id  four   baiiis  or 

rows,     each   type    being 

thrown  up  as  its  key  i^ 

struck. 

The  types  are  engraved 
on  the  ends  of  a  series  of 
steel  bars  which  are  piv- 
oted in  a  circle,  so  that 
they  may  vibrate  on  the 
pivots,  and  all  strike  at  the  i^atne  point  in  the  center  of,  and  a 
little  above,  the  horizont.-\i  plane  of  that  circle.  Directly  over 
the  point  where  the  types  all  strike,  an  iuking-ribbon.  similar 
to  the  inkiog-ribbons  used  in  the  common  hand-stamps,  is 
drawn,  so  that  every  type  strike;;  it  iu  delivering  an  impression  ; 
it  is  made  to  move  a  slight  distance  every  time  a  key  is  struck,  so 
that  every  type  will  strike  it  in  a  fresh  place.  Directly  over  the 
inking-ribboa.  the  palter  carriage  moves  horizontally  from  right 
to  left,  and  the  paper  is  arranged  to  go  under  a  cylinder  or 
roller,  which  acts  as  a  platen,  and  over  the  inking-ribbon,  so 
that  every-  time  a  key  is  struck  a  type  is  thrown  up  against  the 
inking-ribbon,  carrying  the  ribbon  with  it  against  the  cylindri- 
cal platen,  and  there  it  leaves  its  impression.  \  weight  pulls 
constantly  against  the  paper-carriage,  whii.h  is  held  by  a  ratchet 
or  trip,  which  lets  go  every  time  a  key  is  struck  and  catches 
again,  and  in  the  interval  the  weight  pulls  the  carriage  and 
paper  .along  the  space  of  one  letter.  By  means  of  a  treadle  at- 
tached to  the  paper-carriage,  a  movement  of  the  foot  will  draw 
the  carriage  Ixtck  to  the  place  of  beginning  ;  and  ;is  the  carriage 
is  dra'wn  back,  a  ratchet  and  r.itchet-whi.el  att;iche.l  to  and 
connected  with  the  cylindrical  platen  are  made  to  revolve  the 
platen  and  aiove  the  paper  [be  distance  desirel  for  a  liDe-sp.ace. 

This  machine  his  44  characters  in  it,  as  follows;  ABODE  t 
F  G  U  1  J  K  LM  X  0  P  Q  R  S  T  U  V  W"  X  V  Z  i-  -  .  ,  :  :  ?  ! 
12345*578  9.  The  parenthesis  and  apostrophe  )  '  are  straight 
marks.  By  holding  the  space-key  clown  while  an  *' I  "and  *'S  "' 
atv  struck,  one  over  the  other,  a  dollar-mark  is  obtained,  thus  :  ■ 
$.  By  striking,  in  the  same  way,  the  periol  and  apostrophe 
togetaer,  an  exclamatioa  is  obtainel,  thus  :  !  !  ! 

Joansto.t's  apparatus  for  tae  biind  is  to  enable  them  to  write 
by  pressure  upoa  letters  iu  the  reijuired  order,  the  finger-letters 
corresponding  to  those  which  print  upon  the  sheeT  of  paper 
beneath.  The  disk  ha.s  a  circular  series  of  vertical  plungers 
with  raise'l  letters  on  their  lower  ends  to  impriut  the  piper, 
which  is  properly  fed  beneath.  Corresponding  wi:h  the  .series 
of  vertical  plungers  are  horizontaUy  moving  plungers  whose 
raised  letters  are  espo.^ed  on  the  periphery  to  the  touch  of  the  i 
operator.  The  letter,  I»eing  selected,  is  pressed  inward,  and  the 
rotation  of  the  disk  brings  it  to  the  stopping-piace,  at  which 
an  impulse  is  given  to  the  vertical  corresponJing  plunger. 
Each  .selected  letter  Ls  brought  to  the  same  spot,  being  arrested 
by  engagement  with  a  depres--ion  iu  the  stationary  ring. 

The  following  patents  on  type-writers  may  be  consulted ;  — 


Xo.  Name.                                                 Date. 

3.2S3.     Thurber August       26,  1?43. 

4,271.     Tliurber November  IS,  1S4.5. 

7.652.     I'airbank SepteuilK'r  17.  ISol). 

7,771.     Eddv November  12,  18.50. 

8.9S0.     Jonei June  1,1852. 

10,9*5.     Thomas Mav  S.1,  18.54. 

14,907.    Cooper ....May  2",  18.56. 

14,919.    Jones Mav  20,1856. 

15,164.     Beach June  24,18-56. 

18,504.    Francis October      27,1857. 


No.  Name.  Date. 

22,42.3.    Harger December  K,  1S58. 

38,815.     De  Mey June  9,1863. 

39.2yo.    Livemiore  Julv  21,1863. 

57,182     Peeler August       14  i  1866. 

59,522.    Flamm November    6,1866. 

62,2116.    Johnston February    19,1867. 

65.807.    Hall June  18,1867. 

79,265.     Sholes  «  a/ June  23,1868. 

79.868.    Sbo\esetta Julv  14,1868. 

81.000.     Pratt August       11,1868. 

8i,941.     Johnson .Mareh        16,1869. 

94..329.     Moore  August       31,1869. 

109.161.     Washburn November    8.  1870 

115,287.     Draper Mav  30,1871. 

118.49L     Sholes August       29,1871. 

124.4.37.     Halstead .March         12,  1872. 

125.9.52.     Hansen April  23, 18?2. 

127 .73J.     Cadmus June  11.1372. 

1S3.841.     Edison December  10,  1872. 

139.914.     Pember June  17,1873. 

140iei.    Hill Julv  15,1873. 

144.4.50.    Gallowav November  11, 1873. 

14S,94>1.    GaUv Man^h        24,1874. 

1-58.071.     Hansen December  22,1874. 

168,8^.    Uan-sen October      19,1875. 

169,75* .    .\lis6off. November    9, 1875. 

170,233.     Case November  23, 1875. 

170,239.    Crandall .November  23,  1875. 

170,621.    Deming November  31, 1875. 

171.139.     Jounson December  14,1875. 

1.1,.335.    .\llen  December  21, 1875. 

171,408.    Morgan December  21,  1875. 

See  also  the  following  English  patents  :  — 

No.  Dale.  No.  Date. 

395,  of in4.  306.  of. 1S69. 

9.aH,of 1841.  997,  of 1869. 

9,74.5.  of 1843        3.699,  of 1869. 

10,989,of 1845.        3,234,  of 1870. 

868.  of 1854.  916,  of 1871. 

1,110,  of 18.54.       3,177,  of 1871. 

674,  of 1856.  823,  of 1872. 

1,050,  of 1856.  960,  of. 1872. 

1,969,  of 1857.       1,912.  of 1872. 

101.  of 1863.       2,161,  of 1872. 

2,031,  of 1863.       2,239,  of 1872. 

295,  of 1864.       2,481,  of 1872. 

893,  of 1.864.       3,-548,  of 1872. 

1,9=3,  of.: 1864.  66S,of 1873. 

2,260.  of 1864.       3  852.  of 1873. 

3,2.57,of. 1864.  927,  of 1874. 

1,412,  of 1864.       1,786,  of 1874. 

2,687,of 1864.       2,131, of 1874. 

1,186,  of 1866        3..528,of. 1874. 

1.448,of 1866.       2,U9,of 1875. 

3^63,  of 1866. 

French  patent,  7,028,  of  1810. 
Ty-po-graph'ic  Ma-chine'.    One  in  which  the 
depression  of  keys  opeuttes  type  in  the  proper  suc- 
cession to  impress  a  matrix,  IVom  wliich  a  stereotvj)e 
plate  may  be  cast. 

Sweets's  machine  is  de.scribed  and  figured  in  Dr. 
Barnard's  "  Rejiort  of  the  French  E.\|>osition  of 
1S67,"  pages  4-13-  418.  It  resembles  a  parlor-oi-gan 
in  appearance,  liaving  in  front  one  or  more  banks  of 
keys,  the  number  coiTcsfwuding  to  tlie  number  of 
sorts  to  be  employed  in  the  work. 

Flamm's  typogi-.iphic  compositor  is  shown  and  de- 
scribed in  the  saiae  work,  \agK  449. 
See  also  TYP£-wi:irEU. 
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UMBKELLA. 


U. 


Umbilical  Bnwlage  and 
Trttss. 


U-dom'e-ter.  An  instrument  to  determinft  the 
quantity  of  rain-fall.  A  rain-giige  (see  pages  1871  - 
1874).      An  0 nib ro meter  or  pluvtavictcr. 

Urtra-ina-riue'.  A  blue  color,  originally  pre- 
pared from  lapi.s  lazuli,  but  now  usually  ])rodui:t'il  by 
chemical  nutans.  The  credit  of  first  artiticially  i)ro- 
du.'ing  this  beautiful  pigment  at  a  price  enabling  it 
to  be  extensively  employed  in  the  arts  appears  to  be 
due  to  Guimet. 

Um-bil'i-cal  Baud'age.     (Surgical.)    A  broad 
band  of  fabric  which  is  buckled  around  tlie  umbili- 
cal   region  of  the  body  to 
Fig.  6853.  serve  as  an  abdominal  sup- 

porter   and    for    palliating 
umbilicLil  hernia. 

Some  have  hard  pads  of  wood, 
cork,  or  metal,  and  others  are 
provided  with  pads  of  sponj^e, 
horsehair,  or  other  .';ort  material, 
or  of  india-ruhber  iutlated  with 
B.\r{A,  Fig.  68.53). 

B  is  an  umbilical  truss,  de- 
signed for  the  same  purposes. 

Um-brel'la.  A  light 
frame  cuV(Med  with  fabric 
and  held  above  the  bead 
as  a  pi'otection  again.st  snu 
or  rain.  The  name  in  the 
Latin  is  from  the  word 
umhra,  *' shade,"  and  has  been  perpetuated  in  um- 
brella, which  means  "a  little  shade,"  and  is  similar 
to  the  Roman  word  uinhraculum.  The  term  -parasol 
is  now  used  rather  for  a  sun-shade,  the  uinbrella 
being  principally  a  protection  against  rain.  This 
distinction  is  not  closely  maintained  ;  it  is  a  matter 
of  cliuiate. 

Umbi'enas  were  in  commoti  use  many  centuries  ago  in  China, 
and  their  paper  parasols,  ealU;d  kitti/sols,  are  largely  exported 
thence. 

In  Asiatic  countries  (and.  Indeed,  in  Africa,  botli  ancient  .ind 
modern),  the  umbrella  has,  from  ancient  times,  been  regarded 
as  a  symbol  of  royalty  or  nobility.  The  form  exists  in  the 
Buddhist  topes  and  Hindoo  pugoJis.  It  is  too  much  to  assume 
tiiat  the  umbrella  is  the  type  of  Chinese  architecture,  jus  that 
is  evidently  (ent-like,  and  is  incident  to  the  swaying  of  ropes, 
or  of  the  somewhat  pliable  materials  in  a  land  of  bamboo  :  of 
that,  presently.  It  is  pretty  certain,  however,  that  the  um- 
brella, as  a  sign,  had  reference  to  the  linga  in  the  phallic  wor- 
ship of  the  Bast,  which  was  afterward  repeated  farther  west  in 
the  worsliip  of  DIonysius,  at  the  Arcadian  feasts,  where  he  was 
exposed  under  au  umbrella,  which  came  to  be  regarded  as  his 
emblem,  and  appears  in  several  basso-relievos  and  Etriiseao 
■vases.  As  with  tlio  treatment  by  the  Greeks  of  the  Egyptian 
pantheon  and  rites,  so  with  the  Dionysiac  worship  imported 
from  India  ;  the  ceremonies  became  orgies,  and  the  festivals  of 
Bacchus  became  a  mere  saturnalia,  whore  the  devotees  dressed 
as  satyrs,  the  antitype  of  the  moiern  (^rnival  Even  the  more 
sedate  Father  Liber  uf  the  erudite  Piiuy  did  not  escape  infec- 
tion. 

To  establish  the  parallel  more  distinctly,  it  may  be  said  that, 
in  the  fifth  incarnation  of  Vishnu,  the  s;od  goes  down  to  tophet 
with  an  umbrella  in  his  hand.  Dionysius  is  also  represented 
descending,  aU  inftrnn%,  with  a  small  umbrella.  In  one  feast 
of  Athene,  a  white  parasol  was  borne  by  the  priestesses  of  the 
goddess  from  the  Acropolis  to  the  Phalerus. 

Mr.  Ferguson  states,  in  his  "  Handbook  of  Architecture," 
that  the  umbrella  is  shown  in  thecaveof  Karli,in  India,  and  sup- 
poses the  sculpture  to  be  over  eighteen  hundred  years  old  The 
umbrella  so  used  is  called  a  tee.  The  tee,  or  tope  ftnial,  is  a  prom- 
inent feature  in  some  Oriental  buildings,  especially  the  Chinese. 
The  pagodas  are  a  series  of  unibrolla-like  roofs.  One,  two,  and 
a  terminal,  like  other  illustrations  of  the  law  of  climax,  may 
have  had  something  to  do  .with  the  triple  crown  or  tiara  The 
machinery  of  worship  in  Europe,  and  here,  so  fir  as  imported, 
is  mostly  of  Asiatic  origin,  —  bells,  rosaries,  censers,  robes,  and 
banners,  the  common  property  of  the  .-Vryan  nations,  from  the 
Ganges  to  the  Atlantic.     See  Praying-machine. 

Tlie  "  Tcheou-Li,"'  a  book  of  Chinese  ceremonies,  about 
A.  D.  300,  specifically  directs  the  shape,  size,  and  construction  of 
the  umbriilla  to  be  raised  over  tlie  royal  car.  It  liad  28  ribs,  and 
au  extuuslou-haudls.     We  read  of  24  umbrellas  being  carried 


Egyptian  Umbrella  {from  Thebes). 


before  the  Emperor  of  China,  when  going  liunting;  and  that,  in 

the  second  Tartar  invasion  of  China, 

the    Euiperor's    son    was   made    to 

carry  an  umbrella  over  the  bead  of 

his  captor. 
The  accompanying  cut  (Fig,  6S54), 

from  a  sculpture  at  Persepolis,  rep- 
resents attendants  carrying  a  para- 
sol and  tiy-Hap  over  a  Persian  chief. 

The  framework  of  the  pai-asol   was 

probably  light,  but  it  does  not  eecm 

that  it  was  collapsible.    The  Chinese 

probably    had    folding-umbrellas  at 

that  time.    An  umbrella,  apparently 

made  of  feathers,  is  represented  in  a 

Thcban  tomb.    It  is  carried  over  the 

head  of  an  Ethinpijin  princess,  who 

is  riding  in  an  Egyptiati  plaustrum, 

such  as  Pharaoh  or  Joseph  sent  for     ^-Ki-' 

Jacob,  and  called  "  wiigon  "'  in  the      '-^'^ 

"authorized  "    translation    of    the    Persian  Vmbref'n  {from 

Bible.  Persepolis). 

Fig.  685G  is  a  parasol  from   the 

Royal  Palace,  Ninn-oud.     Rawlinson  says  that  the  parasol  w.",s 

exclusively  used  by  the  monarch. 

Pliny  speaks  of  vmbracula  made  of  split 
leaves  of  the  palm,  and  used  for  covering  the 
head.  From  the  context,  it  should  Jippear 
that  he  referred 
rather  ton  palm- 
leaf  hilt  than  uii 
umbrella. 

'V\\v  flnhtlhivi , 
or  fan,  or,  as  ^\e 
may  call  h,  the 
fe;itlier-brush  or 
duster,  was  com- 
monly rarried 
by  the  attend- 
ants of  people  of 
rank,  and  \\a9 
used  as  a  shade, 

fan,  or  fly-brush-    See  Fan. 

The  umbrella  was  the  SoAioi'  of  the  Greeks,  the  umbracuUim 

of  the  Latins      It  was  a  parasol  or  sunsliade, 

carried  by  the  Roman  ladies  or  by  attendants, 

known  as  innbt.lij'era'.     It  was  made  to  open 

and  close,  like  the  modern  uuibrella,  but  was 

somewhat  more  clumsy.     The  Greek  ladies 

used  it  in  the  theater,  as  did  also  the  Roman. 

Its  use  was  considered  effeminate  in  a  man. 

They  were  commonly  of  green  linen  stretched 

upon  a  frame  and  supported  by  a  staff.    Such 

aie  represented  on  ancient  va.'^es,  and  fre- 
quently referred  to  by  contemporary  writers : 

Aristophanes,  Ovid,  Anacreou,  Martial,  .lu- 

venal,  etc.  The  Hamilton  va.ses  show  sev- 
eral instances  of  Greek  and  Etruscan  um- 
brellas.   Xerxesand  Cleopatra  are  repre.'-ent- 

ed   as   sitting   under  canopies  or  umbrellas, 

watching  the  tight  or  the  play.     The  Greek 

ladies  wore  straw  hats  and  bonnets  (Pollux, 

"  Theocr.").     The  Roman  men  wore  broad- 
brimmed  felt  hats,  pelasiis  {ici'ie-aicake.K). 
Christie   describes    an    Etruscan   vnse    in 

which  Bacchus  presents  a  dove  to  a  seated 

female,  while  an  umbrella  is  held  above  their 

heads  by  another  lemale 

Fig  6857  is  from  the  Ilarleian  Mnnuscript,  No.  603,  and  rap- 
resents  a  servant  holding  an  umbrella  over  hi>  master.     Its  use 

during   the  Middle  Ages  in  Europe 

is    frequently    noted    in    monkish 

chronicles. 

They  are  mentioned  In    Florio's 

"  Worlde  of  Wordcs,"  1598  ("om- 

brella,    a    fan,  a    can o pie ;    also  a 

testern  or  cloth  of  state  for  a  prince; 

also  a  kind  of  round  fan  or  shadow- 
ing that  they  vse  to  ride  with  in 

summer  In  Italy;  a  little  shade'"), 

and  by  Ben  Joneon,  in  a  comedy, 

Itil6,  and  were  used  by  ladies  in  the 

time  of  Queen   Anne.      Du   Cange 

mentions  the  custnni  of  contracting 

and  expanding  them.     Cotgrave,  In 

his  ''  History  of  the  English  and 

French   Tongues,''    speaks    of   the 

French  onibrtUe.     Montaigne  refers 

to  its  use  in  Italy. 
M.  de   la  Loubere,    ambassador    Anglo- Saxon  Umbre'la. 


Fig  G856. 


Fig.  6857. 
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from  France  to  Siam,  1687  -  8S.  states  that  the  King  of  Siaui 
had  a  triple  umbrella,  several  frames  an.l  covers  being  fastened 
to  the  same  stick.  This  was  a  royal  right.  The  nobles  h:ia 
smgle  umbrellas.  Common  peopie  stoo-l  in  the  sun.  The 
Siauiese  monlts  (  Tiilapotns)  had  palm-Ieares  cut  and  folded,  so 
that  the  stem  formed  a  handle. 

TaTernier  de^ribes  the  umbrellas  on  each  .side  of  the  throne 
of  the  Great  Mogul,  and  those  at  the  court  of  the  king  of  .\va, 
whose  ti;le  was,  and  perhaps  is,  •■  King  of  the  UTiite  Elephant 
and  Lord  of  the  Tivenry-four  Umbrellas."  The  Mahratua 
prince,  at  Poooah  and  Sattara,  was  known  as  "  I^rd  of  the 
Umbrella.'"  The  .same  regard  is  p:iid  to  its  use  in  Burmah, 
As.sam,  Yemen,  Constantinople,  .Morocco. 


increase  in  bulk,  so  as  to  support  the  protracted  branches  like 
supplementary  trunks.  From  these  new  centers  of  Tegetation 
other  arms  again  spring  out,  and  at  their  terminations" form  a 
third  series  of  stems,  so  that  a  full-grown  banian-tree  composes 
a  «-hole  grove  in  it.self. 

The  central  part,  in  the  instance  cited,  is  over  100  feet  high  : 
the  diameter  of  the  ground  covered  isSiSfeet  from  north  to 
south,  and  375  feet  Irom  east  to  west.  The  circumference  of 
the  shadow  at  noon  is  1,116  feet.    The  number  of  props  about 

Um-brel'la-stand.  The  umbrclla-stiek,  above 
th«  ends  of  tilt-  liows,  is  sli|i|n>il  into  theiiotcli  of  one 


-^  appears  by  the  ••  Femaie  Tattler ""  of  December  12,  1709,     of  tlip  rti^iks    -iinl    tli.>   l^^^o'l■'^.,,.■n„  ,    ...;„11  "     t\  "i 
the  umbrella  was  only  designed  as  a  protection   between  the     °  ,     '.      1      tilt   L-tttei_  b^ing  ].ultlaUy  rotated. 


door  and  the  carriage.  Jonas  Hanway,  who  died  in  17.So,  has 
the  ere  lit  of  contemning  public  opinion,  and  defying  the  coach- 
men and  sedan-chair  men,  who  deemed  it  their  monopoly  to 
protect  from  rain. 

It  was  m.ide,  in  those  days,  of  oiled  silk,  upon  a  heavy  frame 
The  substitution  of  silk  and  gingham,  and  a  light,  elastic 
frame,  have  contributed  to  its  popuiarirv. 

The  account  in  the  "  Female  Tattler  "  states  to  the  "  young 
gentlemin  belonging  to  the  custom-house  who,  for  fear  of  rain°, 
borrowed  the  umbrella  at  Hills  coffee  house,  Comhill,  of  the 


becomes  locked,  so  that  the  unibrella  cannot  be 
withdrawn  without  nsiu>;  a  key-clieck.     Fig.  6S58. 

Umlaut.  A  double  ilot  over  the  vowels  a,  o,  «, 
in  German,  indicating  a  certain  quality  in  the  sounil 
of  the  letter,  as  in  Jliiller,  which  is  "pronounced  as 
"ifueller,"  nearly. 

Un'cial  Writ'ing.  So  called  from  the  letters 
being  an  inch  (Lat.  u,}cia)  long.     The  uncial  lettei-s 


"""S.  li  'k  ''°  '*"  '"""  '"'"''  '-"  .**"''  ""  "•*  "'"'    ^^^  distinguished  from  the  more  ancient  by  their 


occxsion,  he  shall  be  welcome  to  the  maids  pattens."  Gay 
mentions  the  umbrella  as  Kirly  as  1712,  in  his  poem  of 
'*  Travia."'  in  which  he  says  :  — 

"The  tucked-up  seamstress  walks  with  hasty  strides, 
While  streams  ma  down  her  oiled  umbrella's  sides." 

Mr  J.  Jamieson.  a  Scottish  surgeon,  brought  with  him  from 
Paris,  in  17Sl.an  umbrella,  which  Wiis  the  first  seen  intilas'n>w, 
where  he  reside!,  and  where  it  attracted  universal  attention. 

About  1774,  "  umbrilloes  "'  were  mentioned  as  being  used  in 
Boston  They  were  large,  blue,  with  a  ferrule  like  a  small 
pagoda,  and  wood  enouga  in  the  handle  for  a  harpo^n-stook. 

In  the  manufictnre  of  umbrellas  and  pirisols,  tb^  system  of 
the  division  of  labor  is  carried  to  a  hign  degree  of  perfection 
enabling  the  commoner  ' 

qualities  to  be  produced 
exceedingly  che,ap. 

In  preparing  an  ordi- 
nary umbrella-stick,  it 
pas.se3  through  19  sep- 
arate processes  or  move- 
ments ;  each  of  the  ribs 
requires  13  distinct 
manipulations,  making 
IM    for    the    8     ribs. 

"  Weighing ""  the  ribs,  to  give  them  all  an  equal  flexure,  requires 
8  more  transfers  from  hand  to  hand,  and  threading  the  ribs  to 
the  stretchers  brings  up  the  toal  series  of  operations  required 
for  the  frame  to  nearly  150.  Within  comparativelv  few  veirs, 
this  cost,  in  London,  from  ^  rl  to  2i  a.  each,  for  common  um- 
brellas and  parasols ;  one  man  and  four  bovs  can  put  together 
10)  frames  daily.  For  covering  each  firaine,  women  received 
from  1^/.  upward. 

-4.  tradesman  in   Bristol,  Kngland,  has  just  male  a  monster 
umbrella  f>r  an  .\fricau  chief     It  is  65  feet  in  circuaiference, 
the  lancewood    ribs    being  6  feet 


rounded  forms,  indicating  a  cursive  style.  The  an- 
cient letters  were  all  capitals  ;  these  were  so  modi- 
fied, by  the  introduction  of  a  cursive  style,  that  a 
new  alphabet  grew  out  of  it ;  what  we  term  smaller 
letters,  or  lower  c.ise.  The  uncial  shows  the  modi- 
fication in  form,  before  the  distinction  of  capitals 
and  loic€r  case  was  made. 

The  pa.ssage  from  John  xxi.  19,  "  Signifying  by  what  death 
he  should  glorifv  God,""  is  from  a  MS.  of  the  sixth  "century,  the 
four  Gospels  and  .tcts  of  the  .\postles  in  Greek  and  Latin. 

This  form  of  writing  began  to  take  the  place  of  capitals  in  the 

Fig.  &m 

Gictk  and  Latiii  t'lictai  ii'rtltng. 

middle  of  the  fifth  centurr  a.  d..  and  prevailed  till  the  eighth, 
and  in  some  cases  to  the  tenth  century.  Its  prr»a;re?s  was 
parallel  with,  or  rather  a  part  of  the  same  evolution  which,  bv 
cursive  habits  and  jrreater  neatnes.-;  of  execution,  intnxluced  the 
minuscule  or  smali-hnnd  which  was  adopted  in  the  tenth  cen- 
tury, using  capitals  only  for  the  special  positions,  occasions,  and 
subjects. 


TJn'der-back.  Tlie  vessel  beneath  the  mash- 
tun  whioii  ivct^ivrs  the  icot't  from  the  latter.  From 
long,  and  there  are  Uo"fr»Ms^f  ^^^  underback  tlie  lort  is  pumpetl  into  the  copper, 
marerial  in  it.  It  is  covered  with  ^vhere  it  is  bolled  witli  tlie  hops.  The  operation  is 
red,  blue,  and  white  chintz,  and  called  mashin{f.  See  M\SH-TL'N 
""In  irniZ"  a'^e^oTonts  of  ants,  ^  The  name  nndcrback  is  also  applied  to  a  similar 
"  knoivn  .-Ls  parasol  ants,  from  the    ves-sel  in  a  vinegar  factoiy. 

fact  that  each  indivilual  carries  a  TJll'der-CUt.  {Founding.)  Those  parts  of  a  pat- 
i^ik."  TlS:iSuriSi;^^;1;.t'.'on  ten,  winch  hoU  the  sand  so  as  necessarily  to  tear 
bein»  disturbed,  rush  into  their  |  ^""^  oreak  it  When  the  rfr^^r  is  made  perpendicularly, 
holes  and  bring  out  a  lot  of  very  are  said  to  be  under-cut.  Bv  using  a  three-part  box, 
dividing  the  pattern  at  a  suitable  place,  or  using  a 
ffthe  core  or  drav;-bach^  dittioulties  of  this  kind  can 
always  be  overcome. 

ITn'der-ground-rail'way.     One  wholly  or   in 
large  part  beneatli  the  street  surface  of  a  city. 


large  chips  with  bii;  heads  and 
tremendous  nippers,  who  at  once 
a.<^ume  an  attitude  of  self-dett-nce, 
being,  in  fact,  the  bullies  of  the 
establishment,  while  the  gentle 
parasol-bearer  stands  xside  to  wa:ch 
the  fun.  This  is  almost  as  surpris- 
ing as  Sir  John  Lubbock's  stite- 
ment  that  some  tribes  of  ant-;  keep 
milch  cows,  and  also  an  old  beetle, 
whom  thev  worship  as  an  idol."  — 
Talbovs  ir?s;  //i//irt  PtfkU. 
A   traveler  neir  Manjee,  a  small 


The  city  of  Ixmdon  is  now  intersected  by  a  perfect  network 

of  subterranean  railways,  extending  from  the  central  business 

portions  of  the  town  to  the  iiuhurbs.     The  running  hours  are 

from  5.10  -\   M.  to  12.40  p.  M..and,  during  the  busy  portions  of 

the  day.  trains  leave  and  arrive  at  the  principal  stations  every 

three  minutes.     The  cars  are  drawn  bv  locomotive-engines, and 

town  a:  the  confluenceot  tduGojra    are  divided,  as  is  usual  on   Knglish  railwavs.  into  first. second. 

and  the  Ganges,  mentions  a  bitnian-    and  third  class:  the  average  fare  on  the  latter,  which  convey 

tree  which  resembled  an  fmmense    more  than  two  thirds  of  the  whole  number  of  passengers,  being 

umbrella,    being    of   a    pyramiJai    twopence. 

shape,  sloping  from  a  cenrnJ  sum-        The  first  portion  of  thp  Metropolitan  Underground  Railway, 

mit  to  the  extremity  of  the  loxer    from  Bishop's  Road  to  Farrini"lon  Street,  was  opened  January 

^3g^  branches.    The  limbs  of  the«e  trees    10, 1S63.    In  that  vear  the  number  of  p.a.s.^ng^rs  ^vas  9.4o5,000 ; 

J  _    ^  extend  out  a  disunce  horizontallv,    in  1864,  11.722.000;  in  1>^'>,  l.=>.7*>3.000 ;  in  \%(^    2127a<XK)- 

and  then  let  .lown  to  the  ground  a  !  in  1867,  23,405,000 ;   in  1S*>S.  27,703,(^100  :   and.  in  IStS    up  to 

Fqqu's  Loci- Stand  for    number   of   ieafles-s   fibers,  which    June  30.  the  number  of  passengers  was  20,000,000;  receipts, 

Umbrellas.  presently  take  root,  coalesce,  and  .  £190,000. 
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The  Fourth  Aveuiie  of  New  York  is  largely  occupied,  beneath 
the  street  level,  bv  the  cuuiuiuu  track  of  the  Uudsun  River, 
liarlem,  ami  New  Uiiven  railways. 

XJn'der-lay.  1.  (Muiiaij.)  Wlien  a  vein 
or  incliitca  iVom  a  iieri-iundiciilar  line,  it  is  s; 
underlay. 

2.  {Frintiiig.)      Paper  laiU  back   of  the   ty 
sheet  in  order  to  create  local  pressure  on  cer- 
tain parts  of  the  sheet  of  paper  in  the  act  of 
printing,  and  thereby  increa^ie  the  strengtli  of 
the  inipies.-.ion  at  such  points. 

Un'der-lay'er.  {Mining.)  A  perpen- 
dicular shaft,  sunk  to  out  the  lode  at  any  re- 
ipiired  deptli. 

Un'der-l ay-shaft.  (Mining,)  A  shaft 
sunk  on  the  cour.-e  of  the  lode. 

XJn'der-lev'el  Drift.  {Mining.)  A  drift 
'driven  from  tlie  pumpiiig-pit  to  draw  ofi'  the 
water  from  dip-workings. 

Un'der-lie.  {Mining.)  The  dip,  inclina- 
tion, or  sU'jJC  of  a  stratum^  or  a  vein  of  ore. 
derldif. 

XTn'der-met'al.  Tht.-  i)osition  of  a  gun  when 
the  muzzle  is  depressed,  below  the  line  of  a  level 
axis. 

Un'der-pin'ning.  1.  Supports,  temporary  or 
permanent,  introduced  beneath  a  wall  already  con- 
structed.     Undi:rs<(ting. 

As  a  consequence  of  raising  the  grade  of  Chicago 
streets,  many  buildings  )iad  to  be  raised  and  under- 
set. 

2.  A  system  of  sinking  brick-lined  shafts. 

A  hole  bein^  diij,  having  a  diameter  the  size  of  the  required 
cylindriir-il  brick  structure,  an  annular  curb  of  heavy  oak  is 
laid  at  the  bottom  ;  tbo  width  of  the  curb  is  equal  tn  the  thick- 
■  ness  of  the  wall  which  is  built  thereon.  A  hole  is  then  dug  iu 
the  center  of  the  floor,  and  inclined  props  are  placed  beneath 
the  curb.  These  constitute  the  underpinning.  Tlie  earth  is 
then  excavated  beneath  the  curb  to  a  depth  allowing  masons  to 
work.  A  second  curb  is  laid  on  the  new  tioor,  and  the  brick- 
■work  is  laid  thereon  and  carried  up  to  the  curb  above.  Thus 
the  work  proceeds,  a  section  at  a  time  :  the  upper  structure  in 
each  case  being  underpinned  while  a  section  Is  being  inserted 
below. 

Un'der-set'ting.  The  operation 
of  suppoitiiigcartlt  in  a  cutting  when 
situated  beneath  rock.  A  vetaining- 
wall  is  built  against  the  face  of  the 
earth-baid<.  See  also  Undkupix- 
NING  ;  a  synonymous  word. 

Uu'der-shot  Wa'ter-wheel.  A 
water-wheel  moved  by  water  passing 
beneath  :  in  contradistinction  to  the 
ovc-Tshoty  in  which  it  is  reci'ived  above; 
the  trcrt^^-wheel,  in  wliich  it  is  rc- 
ceiveil  at  or  nearly  on  a  level  with  its 
axis  ;  tlic  turbine^  in  which  it  runs 
througli ;  and  some  otliers.  See  list 
under  W.vrEU-AVUEEL. 

The  Sagcbein  wheel  (Fig  fiSBO)  is  adapted 
to  a  very  slow  How  of  water,  from  2A  to  3 
feet  per  second,  the  circumferential  velocity  of  the  wheel  being  I 
from  2  to2\  feet  per  second.    The  bucketsarc  placed  tangential  ly  , 
to  a  circle  described,  with  a  radius  efjual  to  from  i  «  to  '  5  the  j 
radius  of  the  wheel,  and  the  pitch  being  usually  small.     The  | 
depth  of  the  buckets  is  usually  made  equal  to  the  hight  of  1 
the  fall  when  the  latter  does  not  exceed  4^  feet,  and  the  width 
of  the  wheel  is  from  '  «  t*^  "  n  of  its  radiu-*.    The  diameter  of  the 
wheel  is  usually  made  equal  lo  10  feet  X  ^  4  of  the  tall.    In  that 
illustrated,  the  buckets  have  a  slightly  curvilinear  shape,  and  , 
the  above-stated   proportions    have  been  somewhat   departed  1 
from,  it  being  intended  for  running  at  a  higher  velocity 

Poncelet's  water-wheel  (  Fig  fiSyl)  has  bucket-sofa  curvilinear  ' 
form,  open  at  tile  back,  without  a.  sole-plate,  to  secure  ventila- 
tion. The  water  impinges  upon  each  bucket  at  nearly  the 
lowest  point  of  the  wheel,  the  shuttle  hfing  arranged  to  draw- 
upward  ;  and  a?  (he  water  enters  it  follows  the  curve  of  the 
bucket,  rises  and  falls  over  into  the  next  in  succe-^sion.  In  this 
way  the  force  of  the  water  is  expemled  directly  upon  the  wheel, 
instead  of -t  portion  being  wasted  in  its  pjissace  along  the  sluice. 

The  illustration   is  of   one  erected   in  Catalonia,  having   a 


Sagibein  Water-Wheel. 

diameter  of  Ifi  feet  R  inches,  and  width  of  30  feet.  The  bucket3 
are  ofi  inch  wi*ought-iron,  the  arms  of  wrought-iron,  and  the 
main  shaft  is  made  up  of  short  cast-iron  cylinders  4  G"  in 
diameter,  bolted  together. 

The  fall  of  water  was  6'  G',  120.000  cubic  feet  per  minute 
passing  when  the  periphery  of  the  wheel  moved  11  to  12  feet 
per  second.  The  sluice-gate  was  formed  of  c:ist-iron  plates  with 
planed  joints  Hanged  and  bolted  so  as  to  form  one  large  shuttle 
the  whole  breadth  of  the  wheel.  It  was  connected  by  radial 
tie-rods  with  the  stone  apron  of  the  sluice,  and  could  be  raised 
with  great  facility  by  racks  and  jjinions,  and  regulated  by  the 
ordinary  governor,  the  weight  of  the  gate  being  in  a  great  de- 
gree supported  by  the  water  Howing  beneath  it  on  10  tiie  wheel, 
and  in  part  by  counterbalance  weights. 

The  sluice-gate  moves  betwwn  the  side  walls  of  the  pen- 
trough,  and  cup-leathers  at  each  side  prevent  the  waste  of  water. 


PnnctUt's  Vivltrsnol  \\\U(r-l\ heel. 

tJn'der-shot-'wheel.    See  Unhersiiot  AVATEr^- 

WH  F.HL. 

tXii'der-shut-valve.    One  placed  be- 
neath the  Sfde-jilate  of  a  pump  or  other  ^^^J 
object,  and  not  upon  it ; 
shutting  underneath  by  ^'2'     _ 

an  ujiwnrd  motion. 

Un'der-the-Top. 
(Mining.)  A  term  u.sid 
where  it  is  neeossaryto 
leave  part  of  the  cnnl, 
in  the  roof  of  a  galleiy 
cut  into  the  form  of  an 
anh. 

Un-dOCk'ing.    The  Um/trs/wl -Valve. 
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process  of  launching  a  ship,  built  in  a  dry-dock,  by  I 
allowiiiL,'  ;i''i;i*s.s  of  water  to  the  dock. 

XTn-hair'iag.  (LeadKr  Manufadurc.)  The  pro- 
cess uf  removing  hair  from  hides.  This  is  performed  j 
by  the  action  of  lime,  which  dissolves  the  hair  sheath 
and  combines  with  the  fat  of  tlie  liide  to  form  an 
insoluble  soap.  The  lime  is  suspended  in  water  in 
pits,  and  the  hides  placeil  therein,  being  occasionally 
handled^  that  is,  tnkrn  oiU,  drained,  and  rcplcu:ed  in 
the  pit,  e.\amiuatiou  determining  when  the  process 
is  complete. 

The  hides  are  then  removed,  laid  over  a  heaui,  and 
the  hair  and  epi<lermis  removed  by  the  unlmiring-  j 
kutfc.  I 

Substitutes  for  lime  hare  been  finxiously  Fought,  and  the 
following  have  been  used  ;  obji.'ctions  occur  to  some  of  tliein 
from  the  occurrence  of  a  softeuing  and  incipient  putrefaction 
of  the  hide. 

Hanging  in  a  smoke-house  heated  by  a  smoldering  0re. 

Piling  in  a  heap  and  covering  with  !>pent  tan. 

Steaming. 

Piling  in  manure. 

Suspension  in  a  confined  atmosphere,  saturated  %vith  spray. 
See  Muspnitt,  II.  575. 

Baths  of  dilute  acids,  sour  milk,  fermented  bnin  or  meal. 
See  Mnspratt,  II.  514. 

\\'arriU'.:ton  used  sulphide  of  calcium,  which  loosened  the  hair 
and  softened  the  epidermis  in  from  24  to  34  hours. 

TJn-hair'ing-knife. 


Unions. 


6-i.'& 


Unhairing  Beam,  and  Knife. 


A  curved,  two-handled 
iron  scraper,  for  remov- 
ing the  hair  from  hides 
'  which  are  taken  out  of 
the  lime-pit  and  laid 
over  the  beam  for  that 
purpose.  The  beam  is 
semi-cylindrical,     and 


the  knife  is  concave,  to  fit  the  curvature. 

Un-hair'ing-ma-chine'.      One    for     removing 
hair,  and  sometimes  Hcsli,  from  hides. 

Fig.  6854  is  a  machine  for  removing  hair  from  hides.    It  con- 
sists of  a  cylinder  having  cast  upon  it  helical  screw-blades,  run- 
ning from  the  middle  of  the  cylinder  to  each  end.     Below  this  i 
cylinder,  which  revolves  upon  a  shaft,  is  another  cylinder  i 
larger  in  diameter  than  the  upper  one,  the  shaft  having  its 
bearings  in  a  frame.     The  two  cylinders  are  caused  to  revolve 

Fig.  6864. 


Machine  for  Unha'trtn^  Hides. 


by  means  of  suitable  geirin?,  the  former  rcvolvinjr  murh  faster 
than  the  latter;  the  latter  may  also  be  raised  or  lowered  by 
mems  of  cams  ou  the  shaft. 

Un'ion.  1.  (Hifflmulics.)  A  tubular  coupling 
for  pipes.     S:'e  Pipk-coupling. 

Fig.  6835  shows  several  forms. 

a  is  a  common  union,  with  a  ball  to  prevent  the  sinking  of 
the  water  above  it. 

6,  a  •;un-mfta1  steam  union. 

c,  a  Ao5e-union.     See  Hose-coupling. 


'/,  a  union  for  bib-cocks,  the  joint  on  the  end  for  the  ho$e~ 
union  (t,  and  the  shank  end  screwed 
for  iron  pipe.  Fig.  6865. 

tf,  ceUing-\xn\on. 

2.  {Fabric.)  A  fabric  of 
flax  and  cotton. 

3.  The  upper  corner  of  a 
flag,  against  the  stafi",  the 
other  portion  being  the  Jiy. 
See  Fig.  2005,  page  875,  and 
description. 

The  name  of  union  is  derived 
from  the  combined  crosse.<;  of  St. 
George  and  St.  Andrew  (the  patron 
saints?  of  England  and  Scotland  re- 
spectively), which  were  united  to 
form  the  flag  of  Great  Brjt;*in 
when  the  two  countries  were  united 
under  King  James  I.,  who  was 
pn-'Viou.-il}'  James  VI.  of  Scotland  : 
and  a  wretched  business  he,  his 
son,  and  his  two  grandsons  made 
of  it.  The  name  jack,  which  dis- 
tinguishes the  union  without  the 
Jit/,  was  from  the  .^aid  Jacque.=,  who 
in  uniting  the  countries  became 
th^  Union  Jacques,  which  the  jolly 
tarj  made  union  jack. 

Un 'ion-joint.  A  pipe- 
cuupling.  .Sl'i;  L'moX;  Hose- 

Curi'LING  ;    PlP£-COlTLING  ;   JOIXT. 

Un 'ion-pump.  {Bijd  ran  lies.)  One  in  which 
the  eii^iaie  and  pump  are  united  in  the  same  frame. 

TJn'ions.  {Fabric.)  ilixed  goods.  Cotton,  flax, 
jute,  silk,  and  wool  are  united  in  vanous  binary  or 
Irinary  combinations. 

U'nit  A  single  one  of  a  thing  or  of  a  number, 
forming  the  basis  of  count. 

The  unit  of  nuvuration  is  one  (1),  taken  in  the  abstract. 
Concrete  units  express  also  character,  as  one  foot,  one  dollar, 
etc. 

The  terms  decimal  and  dvodecimat  units  express  that  the 
numbers  increase  by  scales  often  or  twelve  re^^pectivelv. 

A  fractional  unit  is  a  single  one  of  the  parts  expressed  in  the 
terms  of  the  denominator,  as  i  is  the  unit  of  the  fraction  J. 

A  unit  of  measure  is  a  conventional  quantity,  as  a  foot,  a 
bushel.  Some  of  these  conventional  units  are  specific  propor- 
tional parts  of  objects  of  known  magnitude,  or  detemiiuablo 
by  something  more  than  a  mere  arbitrary  measure  of  com- 
parison. 

Such  are :  — 

The  English  yard  =  i  ,.^-,^  parts  of  the  length  of  a  sec- 
ond's pendulum  vibniting  in  vacuo  in  the  latitude  of  London 

at  the  level  of  the  sea.  in  a  temperature  oftjO^  fah. 

The  United  States  standard  foot  is  12  ^^^^^  (,f  the  length  of 

a  seconds"  pendulum  in  the  City  Hall  of  New  York. 

A  French  meter  is  l  1^000000  "of  the  di-';tan(e   between   the 

equator  and  the  pole,  measured  on  a  nieridiiin.  A  meter  is 
equal  to  39.37  inches  English.     See  MtTRic  SvsiEii. 

An  hour  is  ^  ,1  part  of  a  mean  solar  day. 

Other  units  of  measure  are  :  — 

The  speci/i£-^aviiJ/  unit :  for  solids,  1  cubic  foot  of  distilled 
water  at  60°  =  ]  ;  for  air  and  gases,  1  cubic  font  of  air  at  60*^=1. 

The  unit  of  minute  or  microscopic  measurement,  as  for  the 
lines  in  spectrum  analysis,  is  the  wave-length  of  light,  the  mean 
value  of  which  is  about  1  r,onoo  "^f  an  inch. 

A  unit  of  value  Is  a  conveniional  quan'^ity. 

In  England;  a  pound  sterling,  represented  by  a  gold  coin 
called  a  sovereign,  weighing  123374  grains,  and  having  "  j,  of 
pure  gold.  The  pound  sterhug, .».  d.  672,  was  a  pound  troy  of 
silver. 

In  the  United  States  :  a  gold  coin,  called  a  dollar,  weighing 
25.8  grains,  one  tenth  of  which  is  alloy. 

A  dynamic  unit  is  one  wlueh  forms  a  basis  for  expressing  the 
quan*ity  of  a  force,  as 

The  Jtnit  of  mechanical  power:  foot-pounds;  that  is,  1  foot 
raided  1  foot  high  per  minute. 

The  unit  of  horse-power :  23,000  pounds  raised  1  foot  high, 
per  minute. 

The  unit  ofatotnic  ivrighls:  hydrogen,  1. 

The  unit  nfhtai,  ur  thermal  unit,  employed  in  Great  Britain, 
is  the  quantity  of  heat  which  corre.^ponds  to  1  degree  of  Fahren- 
heit's scale  in  the  temperature  of  1  pound  of  pure  liquid  water, 
at  about  39°  Fah. 

The  thermal  unit  of  France  is  the  quantity  of  heat  which  cor- 
responds to  an  interval  of  1''  Centignide  in  the  temperature  of  1 
kilogramme  of  pure  %vater  at  abour3-94°  Centigrade. 

Rumford,  in  1798,  endeavored  to  a.-certain  the  number  ex- 
pressing the  precise  relation  between  the  functions  of  force  and 
iicat   known  as  the  mechanical  equivalent  of  heat.     He  u&cd  a 
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siAid  plunder  rotating  against  the  bottom  of  an  iron  cylinder 
submcrgea  in  a  box  of  water,  Mayer  and  Joule  farthered  the 
experiuieut,  the  latter  using  paddle -win-els  rot:ited  in  oil,  mer- 
cury, or  water,  by  the  force  of  a  descending  weight.  The  con- 
clusions were,  that  the  descent  ot'lTZ  pounds  1  foot  would  raise 
the  tomperature  of  1  pound  of  water  1'^  Fah.  ;  therefore,  772 
pounds  =  1  unit  of  heat,  and  conversely,  1  unit  of  licat  would 
produce  a  force  of  772  foot  pounds  ;  consequently,  42.7  units  of 
heat  must  be  equal  to  33,000  foot  pounds  =  1  horse-power. 

The  Loniion  unit  of  ilhiinination  fur  photometric 
e.stimate  of  gas  (and  it  is  understood  that  tlie  Metro- 
politan Gas  Couipany  of  New  York  is  similar)  is  the 
ligiitof  a  spenu  caiidle  burning  120  grains  per  liour. 

The  standard  for  gas  is  that  the  flame,  burning  at  tho  rate  of 
five  cubic  feet  per  hour,  slutll  give  a  light  equal  to  the  light  of 
14  sperm  candles,  each  consuming  at  the  rate  of  120  grains  per 
hour. 

The  units  ofeUclrkitij. 

The  unit  of  rfsislancf.  of  the  British  Association  (B.  A.  unit) 
is  failed  an  ohm,  from  the  German  savant  Oiim,  who  reduced 
the  measurement  of  electric  furcos  to  a  system. 

Siemcn's  unit  of  rpsistnnce  =  .0.334  of  aa  ohm. 

Varley's  unit  =  about  25  ohms. 

The  unit  of  tension,  or  elci-tro-motive  force,  is  called  a  volt, 
from  the  illustrious  name  Volt.i  It  does  not  differ  greatly  from 
a  Diniel-s  cell,  which  is  =  1.079  volt. 

The  unit  of  quantity  is  called  a  farad,  from  the  philosopher 
Faraday  ;  it  is  that  quantity  of  electricity  which,  with  an  elec- 
tro-motive force  of  one  volt,  will  tlow  tlirough  a  resistance  of 
one  megohm  (1,000,000  ohms)  in  one  second. 

The  unit  ofcurmit  is  a  current  of  one  farad  per  second. 

The  unit  of  work  is  that  which  will  produce  a  velocity  of  one 
meter  (30.37  inches)  per  second,  in  a  mass  weighing  one  "gramme 
(15.44  grain-*)  after  acting  upoQ  it  one  second  of  lime. 

The  electro-chemical  unit  is  a  quantity  of  current  that  will 
decompose  .143  grain  of  water,  or  generate  1.02  cubic  inches  of 
gas  per  .second,  the  amount  of  zinc  consumed  in  each  cell  being 
.613  grain. 

U'nit-jar.  {EfcdricUy.)  An  instrument  devised 
by  Sir  \V.  Snow  Harris  for  measuring  definite  quan- 
tities of  electricity. 

Itconsi^tsof  asmallLeyden  jari  insulated  by  being  mounted 
upon  a  glass  rod  b.  Attached  to  the 
brass  wire  which  connects  the  inner 
coatin;  of  the  jir  with  an  electrical  ma- 
chine is  a  sliding  brass-ball  c.  The 
electricity  repelled  from  the  exterior 
coating  is  conveyed  to  the  surface  to  be 
charged  from  the  ball  e.  Wlieti  the  jar 
is  charged  to  a  certain  amount,  deter- 
mined by  the  distance  apart  of  the  balls 
rf  r,  a  spark  passes  between  these  balls 
and  discharges  the  jar,  which  is  again 
recharged  by  t!ie  machine  ;  by  counting 
the  number  of  spirks  and  noting  tho 
di-itance  between  the  balls,  the  number 
of  equal  but  arbitrary  units  which  have 
been  repelled  from  the  outer  coating  on 
to  a  larger  surface,  as  a  large  Leydeu 
jar  or  battery,  may  be  ascertained. 

Unit-Jar.  U-ni-vers'al  Bor'ing-ma- 

chine'.      ( IVood- working.)       A  , 

niaeliine  adapted  to  a  great  variety  of  work  with  ; 

tools  of  varying  sizes,  antl  the  work  presented  in  | 

numerous  positions.  [ 

In  the  machine  {Fig.  6837)  the  mandrel  a  which  carries  the  I 
auger  is  traversed  by  a  foot-lever  b.  The  table  c  has  aiijustable  I 
rests  enabling  the  wood  to  be  presented  to  the  tool  at  any  de- 
sired horizontal  angle,  and  may  be  inclined  and  held  at  any  | 
angle  not  exceeding  45°  with  the  bit.  It  may  also  be  raised  or  \ 
lowered  to  suit  the  character  of  the  work.  Three  cone-pulleys  : 
are  attached  for  graduating  the  speed  of  the  mandrel  to  suit 
different-sized  bits. 

IT-ni-vers'al  Chuck.  A  chuck  having  movable 
dogs  on  a  face-plate,  sn  operated  as  to  move  radially 
simultaneously,  to  adapt  them  to  grasp  objects  of 
varying  sizes. 

U-ni-vers'al  Com'pass.  (Dra/Huff.)  A  com- 
pass having  tubular  legs  containing  extension-pieces, 
which  may  be  drawn  out  to  strike  a  large  circle,  nnd 
fixed  at  the  required  length  by  set-screws.  The  ex- 
tension-pieces are  also  tiibular,  each  receiving  either 
leg  of  a  small  bow-compass,  one  having  a  plain  point 
and  pen  and  the  other  a  plain  point  and  pencil-  i 
holder ;  these  are  used  as  parts  of  the  large  compass, 


Universal  Baring- Machine, 

but  both  maybe  withdrawn  and  used  indepemlently 
for  drawing  small  circles. 

U-ni-vers'al  Coupling.  One  in  which  the 
parts  united  are  ua[)alile  ut'  assuming  va- 
rious angular  relations  to  each  other.  A  Fig.  6868, 
(jimbal-jolnt  is  a  familiar  instance, — an 
invention  of  that  versatile  gentleman, 
Dr.  Hooke.  See  Univeusal  Joint  ; 
Flexible  PoTPLixo. 

U-ni-vers'al  In'stru-ment.  A  re- 
flecting instrument  invented  by  Profes.sor 
Piazzi  Smyth.  It  is  a  sort  of  reflecting 
circle,  in  which  a  spirit-level  with  a  very 
small  bubble  is  so  placed  that  by  means 
of  a  lens  and  a  totally  reflecting  prism 
an  image  of  the  bubble  is  foiJiieil  at  the 
focus  of  the  telesco])e,  and  the  coinci- 
dence of  the  center  of  that  image  with 
the  cross-wires  shows  when  the  line  of 
collimation  is  truly  horizontal. 

U-ni-vers'al  Joint.  A  device  for  connecting 
two  objects,  as  the  ends  of  two  shafts,  so  as  to  allow 
them  to  have  perfect  freedom  of  motion  in  every 
direction  within  ceitain  defined  limits. 

The  gimbal-joint  was  invented  by  Dr.  Hooke. 

In  one  form  (a,  Fig.  6869)  it  is  the  common  mode  of  uniting 
tho  tumbling-rods  which  connect  the  horse-power  and  the 
thrashing-machine,  clover-huUer,  wood-saw,  or  other  agricul- 
tural implement. 

The  ends  of  two  coupling-rods  are  pivoted  to  the  arms  of  a 
cross  having  a  freedom  of  motion  in  planes  at  right  angles  to 
each  other.     This  allows  flexure  in  any  direction. 

In  another  form  (6)  the  heads  on  the  ends  of  the  coupling- 
rods  are  pivoted  by  pins  in  a  ring  ;  the  pins  are  at  right  angles, 
and  the  effect  the  same  as  that  just  described. 

c  is  a  ball-and-socket  joint  in  which  the  ball  of  one  section  is 
held  in  the  socket  of  the  other  by  means  of  an  annular  cap  se- 
cured by  its  flanges  to  those  of  the  socket. 

A  somewhat  neater  job  [<i)  may  be  made  by  making  a  screw 
cap  instead  of  a  flanged  cap. 

Mariners'  compasses,  barometers,  chronometers,  and  some 
other  seafaring  instruments  are  mounted  in  gimbals  [e),  so  as  to 
maintain  an  even  position.  Imrizontal  or  perpendicular,  a^  the 
ca.'^e  may  be,  whatever  may  be  the  changes  in  the  position  of 
the  vessel. 

f  is  Dr  Hooke's  gimbnl.  A  ring  is  suspended  by  studs  on 
diametrically  opposite  .'^idcs,  so  as  to  have  a  freedom  of  motion 
in  one  vertical  plane,  and  within  this  ring  the  object  itself  is 
suspended  on  an  axis  through  the  diameter  and  at  right  angles 
to  the  former. 

The  double  gimbal  (A-)  has  been  contrived  for  positions  where 
a  flexure  of  over  140'^  is  required. 

It  is  used  to  obviate  the  vibratory  and  unsteady  motion  in- 
cideiit  to  the  action  of  the  ordinary  form  of  this  joint.  Between 
the  two  shafts  to  be  connected,  a  short  intermediate  shaft  is 
introduced,  making  equal  angles  with  the  two  principal  shafts, 
connected  with  each  by  a  Uooke  joint,  and  having  both  its  own 
forks  in  the  same  plane. 
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g  is  a  flexible  joint  for  water-mains.  The  spbero-sei;mental 
end  of  one  pipe  passes  into  the  enlai^ed  end  of  the  other,  and 
is  surrounded  by 

an  annular   vva-  Fig.  6S69. 

ter- tight    puck- 
ing. 

h  r,  a  flexible 
pipe-joint.     The 
flangt'd   ends    of 
the    pipes    have 
annular  grooves 
to    receive    packin":, 
and  have  freedom  of 
motion   in  all   direc- 
tions within   a  two- 
part  box,  the  Sections 
of  which  are  united 
by  bolts. 

/  m  n,  Keller^s 
shaft-coupling.  A 
globular  slotted  shell 
enters  a  hemispheri- 
cal shell,  and  is  con- 
nected thereto  by  a 
pin  or  bolt  which 
passes  through  the 
sides  of  the  lafter  and 
through  au  axial  bolt, 
which  merely  bears 
against  the  interior 
wall  of  the  former, 
permitting  the  two 
shells  to  move  freely 
about  each  other  in 
all  directions. 

Sir    lsa:ic    Xewton 
contrived  a  universal 
joint  for  the  mount- 
ing of  his  telescope, 
which   was  mads 
about    1675, 
and    is    now 
in  the  posses- 
sion   of    the 
Royal  Socie- 
ty, to  whom 
it    was    pre- 
sented by  the 
i  1 1  u  s  t  rious 
philosopher. 
See    Cocp- 
ixsG ;     Ball-    ' 
and  -  sockf-t 
Joint  ;  Gimbal 


For  unloading  freight  in  bags,  sacks,  boxes,  bar- 
rels, and  other  packages,  the  device  genemlly  con- 
sists of  a  traveling  piatlbrm  or  endless  chain. 

One  is  at  St.  Louis,  belonging  to  the  Grain-Elevator  Com- 
pany. At  intervals  of  4  feet  on  the  moving  platform  are  fixed 
blocks,  to  hold  barrels;  and  hogsheads  in  place,  the  width  being 
4  feet,  sufficient  for  a  hogshead  of  sugar.     It  is  run  by  steam, 


Fig.  6871. 


T7 


Tianann's  Universal  Syringe. 


XJ-ni-vers'al  Syr'inge.     (Surgical.)    A  syringe 
to  be  used  I'ur  vaiiuiis  purposes,  having  irrigatiu"- 


Fig.  6?70. 


and  is  capable  of  unloading  1  ,noO  barrels  of  sugar,  700  barrels 
of  salt,  or  150  hogsheads  of  sugar  per  hour.  Sacks  of  grain  can 
be  unloaded  as  fast  as  they  can  be  put  on  and  taken  off.  It 
e.vtends  a  distance  of  50  feet,  and  reaches  from  the  guard  of  the 
boat  from  which  goods  are  to  be  unloaded  a  considerable  dis- 
Uince  into  the  warehouse.  It  is  also  arranged  so  that  it  can  be 
adjusted  to  high  or  low  water. 

Tl'no-rail.  A  traction  sjstem  for  ordinarv  wag- 
on.s,  in  wliieli  a  single  rail  is  laid  for  the  locomotive, 
which  has  nearly  horizontal  wheels  to  gi-asp  the  rail. 
The  wagons  are  coupled  on  the  rear.    See  Fig.  6872  ; 

al.SO  Cr..\TEI!-l'..\IL. 

ITp'cast-pit  (Mini)tfi.)  The  pit  up  which  the 
air  a.sci'nd.s  after  ventilating  the  mine  ;  in  contradis- 
tinction to  the  dovjncast. 

Uph'roe.    (Xaulical.)   A  long  piece  of  wood  with 
several  holes,  through  which  pass  the  cords  by  which 
the  ridge    of  an  awn- 
ing is  held  up.     It  is 
giooved    on    the    out- 
side,   to     receive     the 

rope  liy    which    it   is 

suspended. 


Newton's  Universai  Jjint. 


nozzles  of  various  .shapes  and 
.size.s,  for  reaching  ditferent 
liortions  of  the  body,  wasliing  out  wounds  and  ul- 
cers, injecting  caustic  solutions,  etc.  The  various 
attachments  are  ap|ilicable  to  the  uterus,  male  and 
female  uiethi-a,  and  bladder  :  ear,  larynx,  nares  ;  a 
hard  ruliber  stop-cock  fits  the  catheter,  or  trocar,  for 
liydrocele,  i-tc. 

tJn-load'ing  Ma-chine'.  An  apparatus  for  re- 
moving fi-cigiit  from  boats,  cars,  or  wagons. 

The  Usual  fiirm  for  unloading  freiglit  in  bulk  is 
that  of  a  series  of  cups  on  an  endless  band.  See 
Elevator. 


Uno-Rail  System. 


The    iiphroc    and    its   cords   form   a   crow's-foot. 
Sometimes  spelt  EuPHKOE 
(which  see).  Fig-  6873. 

An   analogous  deriee   is 
also  adapted  in  some  forms 
of  brrr)-lw!dfr,    and    shown  ' 
in  the  upper  figure. 

Up'per.  The  part  of  a 
boot  or  shoe  above  the  sole 
and  welt    and    forward   of  Uphroe. 

the  ankle-seams. 


UPPEU-LEATHER. 


2684 


URINOMETER. 


TJp'per-leath'er.     The  vamps  and  quarters  of 

Ijoots  and  slidi'S. 

Up'per-ma-chines'.  (Buol-maknui.)  A  term 
wliii'li  iii.ludis  all  those  for  cutting  out  or  preparing 
the  uppt-J-s  of  boots  or  sliocs.  Among  tliese  aro 
crimpinij,  Iriinminij,  seam-roUimj,  and  turniiuj  ma- 
chines. 

Up'right.  ":.  (Carpentry.)  A  piUar  or  post  in  a 
frame  or  other  structure. 

2.  (Sleam.)  A  term  synonynion.s  witli  vertical, 
as  applied  to  a  boiler  whose  highl  is  greater  than  its 
width  ;  and  to  a  steam-engine  in  wliieh  tlie  stroke  is 
perpendicular.      See  list  under  Stkam. 

3.  (U'uud-workinij.)  A  term  applied  to  a  mold- 
ing-machine whose  mandrel  is  perpendicular.  See 
Fig.  4916,  page  2133. 

TJp-set'ting.  Contracting  a  heated  metallic  ob- 
ject by  .Miattise  blows.  In  thiclicning  the  end  of  a 
rod  to  form  a  head  it  is  spread  by  blows  directed 
endwise. 

Shortening  tire,  to  ciiabk-  it  to  bind  the  fellies  more  firmly, 
is  called  upseltins,  and  is  presumed  to  be  done  by  cuttms  the 
tire  and  then  shortening  by  the  proces.s  described,  alter  winch 
the 'tire  is  re-welded.  It  is,  however,  oftener  done  by  cuttnig 
out  a  piece  and  re-weldiug.  The  name  is  retauied,  but  no  uji- 
«Hing  occurs.     See  Tiue-surisker;  TiBE-UPSBrTER 

Up-set'ting- press.      See    Fui-.GiNf;  ;     Steel- 

PliEss  ;   'I'lllK-ri'SETrl-.R  ;   etc. 

Up'take.  {Steam.)  The  upcast  \n\<e  from  the 
smoke-box  of  a  steam-boiler  furnace,  leading  to  the 
chimuev  or  stack. 

Up'ward  Fil'ter.  A  filter  in  which  the  ilow 
of  the  li.piid  is  upward,  giving  a  certain  degree  of 
facility  for  cleansing  tlie  material,  by  directing  a 
cniren't  of  clean  water  in  the  reverse  direction,  and 
giving  a  downward  discharge. 

In  White  and  Avelinc's  artificial  spring  or  upward  filter 
(Eno-lish)  the  water  i.s  taken  from  a  cistern  and  admitted  by  a 
pipL°&  into  the  lower  chamber  c  of  the  filter.  It  then  pas-scs 
throUKh  the  porous  atone  /into  the  upper  chamber,  whence  it 
is  drawn  as  reri  uired.  A  float  on  the  surface  of  the  water  acts  l 
upon  a  fiucet  o  to  allow  the  flow  of 
water  as  the  supply  of  filtei-ed  water 
fails. 

U'tien  the  water  iu  lower  cham- 
ber r.  becomes  muddy,  the  faucet  if 
is  opened  and  the  contents  dis- 
charged, thus  flushing  the  chamber 
and  washing  off  the  bottom  of  the 
stone.     See  also  Fu.T.-^R. 

In  Turkey,  a  method  of  filtering 
water  by  ascen.sion  has  been  prac- 
ticed, the  arrangements  for  which 
are  contrived  as  follows  :  — 

Two  wells  are  dug  at  a  small  dis- 
tance apart,  and  partially  filled  with 
sand  and  gravel.  The  opening  of 
that  into  which  the  water  to  be  fil- 
tered is  to  run  mu.st  be  somewhat 
higher  than  tliat  of  the  one  into 
which  it  ascends;  this  latter  should 
I  not  be  quite  filled  with  the  filtering 
I  material,  so  that  there  may  be  room 
._  for  the  filtered  water,  or  the  water 
may  be  conducted  by  a  spout  into  a 
reservoir  Two  casks,  tubs,  orother 
vessels  may  be  used.  Dy  this  method 
the  particles  of  sand  or  other  filtering  material  used  do  liot  rise 
and  miu"le  with  the  filtered  water  in  the  receivnig-vessel. 


from  thclarge  card  drum,  disentangles  them,  and  parts  with 
them  to  the  dianer,  which  returns  them  again  to  the  large 
drum  They  then  pass  to  the  next  pair  of  urc/iun,  ami  so  on, 
being  thus  'laid  straight,  ready  for  spinning.  See  Caedino- 
M.\C.UNE.  ^    .  ,,  .^ 

Tlie  name  urMn  is  derived  from  a  certain  resemblance  it 
bears  to  the  little  animal  the  urchin,  or  hedge-hog,  whicli  is 
covered  with  spines. 

Fig.  6875. 


Urethra- Cutter. 


TJ-re'thra-cut'ter.  (Surriical.)  An  instrument 
for  enlarging  the  urethral  canal  by  cutting,  in  case 
of  stricture. 

U-re'thra-syr'inge.  {Snreiical)  A  syringe 
with  a  long  nozzle,  lor  introducitig  medical  preiia- 
rations  or  irrigating  any  prescribed  jiortion  of  the 
mucous  membrane  lining  the  male  uretlira. 


Fig.  6876. 


Fig.  6S74. 


U-ran'i-co-plas'tic  In'stru-ments.  {Surgi- 
cal.) For  ingrafting  in  cases  of  dehciency  of  the 
soft  palate.  The  instruments  are  similar  to  those 
used  in  stajihiiloraphii,  operation  for  clelt  palate. 
See  ST.A.i'HVf.ur,.\i'iiic  lN.sTfiUMEN'Ts. 

TJ-ra'ni-um.  Equivalent,  60;  symbol,  IT.  ;  spe- 
(tific  gravity,  18.4;  fusible  under  the  blow-pipe. 
Used  Til  coloring  porcelains  and-enamels. 

Ur'chin.  One  of  a  pair  of  rapidly  revolving  .small 
card  cylinders,  arranged  around  the  periphery  ol  a 
large  card  drum. 

The  urrhins  of  a  pair  are  of  unequal  size,  and  are  called  the 
worker  and  cleaner  respectively.    The  former  takes  the  tussocks 


Urethra-Sj/rin^e. 

The  .glass  barrel  is  graduated  so  as  to  determine 
the  i|naiititv  injected. 

U-re'thra-tome.  {Surgical.)  a.  A  knife  for 
dividing  strictures  of  the  urethra. 

b.  The  instrnment  of  Le  Cat,  with  which  lie  di- 
vided the  skin  and  laid  open  the  uretlira  in  lithotomy. 
U'ri-nal.     A  vessel  to  receive  urine. 
A  pubhc  basin  for  convenience  of  passers  by,  or  in  cabinet 
iVnlsanre.  ...  , 

A  reservoir,  with  conductor,  adapted  to  the  penis  in  cases  ot 
incontinence  of  urine.  Its  shape  and  character  depend  upon 
its  atlaptation  for  the  person  walking,  sitting,  l.ving. 

The  ga.ftra  or  v.ase  placed  in  the  streets  of  aiK'ictit  Konie, 
One  form  is  adapted  to  the  mattress,  for  a  bedridden  patient. 
A  bowl  in  the  depression  of  the  mattress  connects  by  a  v.ilvcd 
tube  with  the  chamber-pot.    The  -— 

tube  passes  through  the  lid  of 
the  vessel,  and  the  valve  yields 
to  the  fecal  discharge. 

The  swinging  urinal  (Fig.  6877) 
turns  on  a  vertical  hinge,  and 
on  being  swung  into  position  for 
use,  opens  a  valve  admitting  a 
jet  of  water  for  cleansing  it. 

Burton's  urinal  has  a  cascade 
dome  of  water,  which  continual- 
ly falls  into  the  basin  and  runs 
iiito  the  outlet,  acting  as  a  trap 
to  prevent  the  upward  passage  of 
no.xious  gases  from  the  drain. 

The  most  elaborate  system  of  urinals  in  any  public  building 
on  record  was  that  in  the  Coliseum  of  Vespasian.  The  building 
was  of  an  oval  form,  the  major  and  minor  diameters  being  620 
and  51.3  feet,  llight.  157  feet,  in  4  stories,  of  different  orders 
of  .architecture.  The  area  of  the  site  is  249,804  feet.  The 
'  elliptical  arena  is  287  by  I80J  feet ;  not  quite  an  acre. 

It  was  calculated  to  .seat  2.3,.362  persons,  and  each  story  had 
1  its  urinals  for  the  respective  sexes.  The  drains  were  of  stone, 
I  carefully  jointed  and  luted,  and  led  down  through  the  pillars 
1  and  the  masonry  of  the  staircases,  earrving  off  also  the  rain- 
water,  which  fell  in  the  uncovered  building  of  nearly  6  acres. 
Few  buildings  have  been  so  well  calculated  for  large  gatherings 
i  of  persons  who  remain  for  several  successive  hours.  All  the 
contents  of  the  drains  were  eventually  conducted  to  the  Cloaca 
Maxima.  This  was  the  chief  sewer  of  Rome,  and  was  built  by 
Tarquinius  Pri.scus  (568  b.  c.)  and  his  successors.  It  was  14 
feet  in  width,  and  .32  feet  high,  having  a  sectional  area  of  448 
feet.     See  Crest,  edition  of  1865,  pages  110  -  116. 

U-ri-nom'e-ter.  {Siirgicnl.)  A  hydrometer 
adapted  for  indicating  the  density,  natural  or  other- 
wise, of  human  urine. 

Diodorus  Siculus  relates  that  the  second  Sesostris  was  cured 
of  blindness  by  washing  his  face  in  the  urine  of  a  chaste  female. 
He  tried  that  of  a  great  many,  till  he  met  with  an  effective 
sample.    He  burnt  on  suspieioii  all  the  persons  who  proved  ill 


'ingivs  Urinal. 
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adapted  to  his  need,  includiog  his  own  wife.  He  erpcted  two 
obelisk.-t  at  Hetiopolis  to  celebmte  the  curv-  The  niouolith  in 
the  Place  Concorde,  Paris,  is  understood  to  be  one  of  the  pair. 
ITm.  A  vessel  enlaigeil  in  the  middle  and  |uo- 
Wded  with  a  foot  or  jwdestal ;  used  for  holding 
]i<iuids,  for  ornaineutal  purposes,  and,  anciently,  lor 
pivserviug  the  ashes  of  the  dead  aftt-r  cremation. 

The  difference  between  the  urn  and  the  ro^  is  not  verr  ob- 
^otis.      The   latter   term,    however,   would   «eem   to  Ik*   more 

generic,  embracing  that  class  of  vessels  generally 
Rg.  6878.    which  are  oral  or  bounded  in  vertical  stivtioa  by 

lines  of  double  curvature. 

Fig  tiSTft. 


Umtomcter. 


Ancient  Urns  and  Bottles. 


Roman  Urn  {Masto 
Botbjnico). 


XTse.  {Forging.)  A  slab 
of  iron  welded  to  the  side  of 
a  bar  near  the  end,  to  be 
drawn  down  by  the  hammer 
in  prolongation  of  the  length 
of  the  bar.  One  mode  of 
buildinj^  up  heavy  shafts  for 
paddle-wheels,  etc. 

U'sine.     A  glns^-bonse. 
XT'ter-ine  Di-lat'or.   An 
instrument  for  dilating  the  c^rvur  I'Jcri,  wiieii  con- 
tracted.   The  instniment  is  made  like  a  forceps,  with 
blades  about  two  inches  iu  length,  and  answers  in  the 

place  of  gradu- 
^5Biv  Fig.  6S8L  ated    metallic 

^ — ^  boxigies  in  dis- 

tending     the 
intenial  os. 

Ellinger's    (b) 
has  two  pivoted 


the /»ndiL^.  The  entering  portion 
is  then  oscillated  upon  iis  axis 
ou  the  stock,  moving  the  organ 
in  the  direction  of  ttie  arrow. 

a  n'  is  Kuiuiett's  instrument. 

6  fj' ,  N«:>ej^erath's  iostrument. 


Fig  6S83. 


In  Fig.  6879,  the  three  to  the  left  are  Egyptian  :  the  next, 

Etruscan  :  the  succee  ling  one,  Chinese:  and  the  last  from  Egypt. 

Urns  are  no'.v  used  as  a  part  of  table  service,  for  drinks  utterly 

unknown  to  the  European  nations, — coffee,  t^a,  and  dwro'nie. 

Fig.  6880  is  a  Roman  urn  from 

Fig.  6S50.  the  .Museo  Borbonico. 

See  also  Rawlinson's  "  Five  Great 
Empires."  Vol.  I.  page  .3'^6. 

Urns  were  used  am-iently  for  the 
ballot,  for  wine,  perfumes,  and  for 
cinerary  remains.  Those  for  bal- 
lots were  the  wi Je-moufiei  r »s//?,for 
)  holding  tickers  for  the  people  :  nar- 
row-mouthed cistclla^  for  receiving 
the  TOtes. 


Tiemnnn's  Uterine 

Elevators. 


Uterine  Dilators 


braces  connecting  and  strengthening  the  blade.*,  and  a  graduated 
arc  attached  to  one  hand  for  indicating  the  amount  of  dilation. 

U'ter-ine  Douche.    (Surgical.)    A  form  of  irri- 
gator for  tlie  uterus. 

The  cervix  rests  in  the  bowl,  and  the  liquid  Fig 

introduced  at  the  pipe  a  escapes  by  the  waste- 
pipe  6.    c  is  an  iostm- 
ment    for    placing    the 
douche. 

U'ter-ine, b 

El'e-va'tor. 
(Sur'jicoi.) 
An      instru- 
ment for  re- 
placing    the  Bt/nte's  Uterine  Dotiehe. 
pro  lapsed 

uterus,  restoring  it  to  its  natural  position.    The  instrument  in- 
cludes various  members ;  one  enters  the  cervix  and  extends  to 


IT'ter-ine  Re- 
dress'or.     (,s'(f/- 
gicftl.)    An 
instrument 
used   in    re|>lac- 
ing  the  uterus  in 
cases    of    inver- 
sion. 

The  opera- 
tion of  resto- 
ration    i; 

known  as  reduction,  and  the  instru- 
ment aho  is  known  as  a  repositor.  See 
also  Ut£Rixe  Elev.\tor. 

U'ter-ine  Sceir'i-fi-ca'tor. 

{SanjiofL)  A  lancet  concealed 
ill  a  cannula,  and  used  in  scari- 
fying engorged  or  efl'nsrd  ti.K.sues  of  the  uterus. 

U'ter-ine  Spec'u-lum.  {Surgical.)   An  in- 
strument for  dis- 
tending the  canal  F>g  6884. 
of  the  uterus  to  ex- 
pose   the  interior 

surface  of  the  lat-  Uterine  Redreiscr. 

t€r,  as  in  cases  of 
polypus  or  cognate  disorders.     See  SPECtLVM. 

U'ter-ine  Sup-port'er.  {Surgical.)  An  appli- 
cation within  the  vagina  to  sustain  the  womb  in  ciises 
of  relaxation  ov  prohipsus. 

It  consists  of  a  cup  to  Fig.  6885. 

receive  the  cervix  uteri,    tS^'^^jL'Y^'fT'^ 
and  a  supporting  bow.  ■   '      ' 

It  is-  made  of  bard  rub-  —    j.        ~" ^--^^        —  ^1^;^, 

ber.    and    weighs    but        ^^  ^^^ 

little  more  than  half  an  Storers  Uterine  Scarificator. 

ounce. 

From  the  cup,  in  which  the  cervix  uteri  rests,  the  bow  sweeps 
down  the  posterior  wall  of  the  vagina,  and  the  lower  portion 
rests  upon,  and  is  supported  by,  the  levator  ani  muscle  near  its 
attachment  to  the  os  pubis.  The  entire  posterior  or  convex 
portion  of  the  bow  resists  the  action  of  the  downward  tendency 
of  the  uterus  in  the  cup, 

while  the  bladder  pushes  Fig  6886. 

the  anterior  wall  of  the  va- 
gina into  the  concavity  of 
the  bow,  which  in  turn  is 
so    constructed    that     it 
clasps   the   parts,  and    is 
thereby  aided  in  keeping  its 
position.     Koom  is   provided 
for  the  urethra  in  the  notch 
at  the  base  of  the  instrument. 
See  also  PEss-iar. 

Uv'rcw.  {XauticaL) 
See  Uphkoe. 
U'vu-la-for'ceps. 

Celsius,  first  century  a.  d., 
describes  the  use  of  the  uvu- 
la-forceps; and  an  instru- 
ment supposed  to  be  for  that 
purpose  was 


Q 


Uvttia- Instruments. 


found  by 
Dr.Savenko 
in  1819  in 
a  house  in 
Pompeii.  It 
is  pictured 
in  Smith's 
"Dictionary 
of  Antiqui- 
ties," page 
274,  and  is 

in  the  Museum  at  Portici,  together  with  lancet?,  spatula.«,  a 
cautery,  catheters,  needles,  a  tenaculum,  protws.  etc.,  found  at 
the  same  time  and  place.     See  Scbgec.u,  Ixstrumexts. 

U-vula-tome.     A  cutting  instrument  for  opep 
ating  on  the  uvula. 

a,  tonguo-boldiug  forceps.  d,  Tiemann's  uvulatome. 

6,  Tulsellum.  «,  Green's  double  book- 

c,  UTula-scissors  with  claws 
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Vac'ci-na'tor.     {Surrfkal.)     An  instrnment  for  | 
intnuhKiii;;  vaccine  virus  bt'iicath  the  skin.  \ 

The  pniictnriniL,'-tulie,  with  virus  in  its  aperture, 
is  pressed  tlirongh  the  skin,  and  tlie  virus  driven 
into  the  wound  i)y  the  force  of  the  spring  wdien  the 
trigi^er  is  pushed  ill. 

"  The  king  of  Prussia  has  commanded  his  army  to  be  inocu- 
lated [vaccine  matter],  and  it  is  believed  that  Nassau  and 
Havaria  wilt  compel  a  universal  inoculatiou  in  their  dominions. 
Exterminating  the  suiaU-pr>x aiid  annihilating  the  little  princes 
and  states  of  Germany,  are  the  two  (jreut  projects  of  the  reform- 
ing part  of  Germany."  —  Monthly  Magazine,  London,  May  1, 
18ul. 

Inocu/afitni,  which,  prior  to  tlie  great  discovery  of 
Jenner,  was  regarded  as  the  best  protection  against 
tlie  horrors  of  the  sniall-pox,  was  ]iracticed  in  China 
at  a  very  early  period,  and  probalily  found  its  way 
to  Europe  i)y  the  same  secret  channels  as  those  arts 
whose  footsteps  are  so  difficult  to  trace.  Western 
Euro[)e  obtained  it  from  the  Turks  in  1721,  Lady 
Mary  Worlley  Montagu  having  made  the  tirst  ex- 
periment of  its  elhcacy  by  inoculating  her  son  while 
residing  at  Constantinople,  in  1718. 

Vaccination  was  discovered  by  Jenner  in   1706.  ' 
Inoculation  is  the  oMer  and  more  generic  term  ;  the 
name  vaccinaiimi,  derived   from   the  source  of  the 
pustule  matter  coming  later,  as  we  see  in  the  cur- 
rent news  of  that  day. 

Vac'u-um-ap'pa-ra'tus.  A  mode  of  or  device 
for  ])roducing  a  i)ro\iinately  complete  or  partial 
vacuum. 

See  Air-pump  for  the  most  familiar  form,  and  list  under  Ain- 
APi'Li ANCES  for  a  nunilx^r  of  less  common  devices. 

See  Condenser  for  the  applications  of  a  jet  or  cold  surface  to 
the  production  of  a  proximate  vacuum  in  steam-cylinders.  : 

See  AspiRVTOR,  Dspuhator,  and  Trocar,  for  various  medical  I 
uses.  I 

See  Air  as  a  Water-et.evvtor;  Ejector;  Injector;  Steam-  i 
jet:  Sprengel  pumpvFi^.  393.  page  170),  for  applications  of  a 
bUisfc  of  steam  or  air  for  the  production  of  a  pnrtial  vacuum  for 
various  purposes.  [ 

See  Vacuu.m-pan  for  one  of  the  earliest  uses  of  the  idea  in 
evaporatinj^  solutions. 

Vac'u-um-brake.  {llailurnj.)  A  form  of  steam- 
operated  car-brake,  in  which  the  general  construc- 
tion of  the  brake  is  analogous  to  that  of  the  West- 
inghouse.  The  power  employed  is  the  pressure  of 
the  atmosphere  ]uoduced  by  creating  a  vacuum  in- 
stead of  that  due  to  compressed  air.  It  is  the  inven- 
tion of  J.  Y.  Smith  of  Pittsburgh. 

Vac'u-um-cyrin-der  Cock.  {Strnm-enqinc.) 
A  valve  in  a  steam-cylinder  to  allow  air  to  enter  be- 
hind the  piston  when  a  partial  vacuum  lias  occurred 
in  the  cylinder. 

Vac'u-um-fil'ter.  One  in  which  the  operation 
is  expedited  by  exhausting  the  air  beneath  the  filter- 
iiig-maeliine. 

Vac'u-um-gage.  {Steam -engine.)  An  instru- 
ment for  indicating  difference  between  the  external 
atinnsj)heric  jiressure  and  tlie  pressure  inside  a  par- 
tially exhausted  vessel  ;  such  as 

A  steam-boiler  which  lias  become  cold  and  in 
which  the  steam  has  condensed. 

A  condenser  in  which  the  steam  from  the  cylinder 
is  condensed. 

The  receiver  of  an  air-pump.      See  Barometer- 

GAflK. 

Fig.  6SS7  shows  a  gage  attached  to  the  condenser 
to  indicate  the  perfection  of  the  vacuum  in  the  lat- 
ter. 

It  consists  of  nn  inverted  siphnn-tube  half  filled  with  mercury, 
one  end  b  hiivinj;  a  niiinite  npt-ninj;  communicating  with  the 
air,  and  the  other  connecting  with  a  cock  leading  to  the  con- 


denser. When  this  is  opened,  the  engine  being  in  operation, 
the  mercury  rises  in  the  leg  a  and  deset^ud.s  in  a'.  The  zero  at 
the  lower  part  of  the  sliding-scale  is  brought  in  apposition  with 
the  upper  surface  of  the  mercurial  colunm  in  a'  ;  the  difference 
in  inches  between  this  and  that  in  the  other  leg  is  shown  by 
the  scale,  and  shows  the  difterence  between  the  atmospheric 
pressure  and  that  inside  the  condenser. 

Vac'u-um-pan.  A  vessel  for  boiling  saccharine 
juices  in  vaciio  in  the  process  of  making  sugar.  It 
was  the  invention  of  Howard,  an  Englishman  (Nov. 
20,  1813),  and  is  tlie  leading  feature  in  the  improved 
sugar-apparatus. 

It  was  formerly  made  of  copper,  but  has  been  lately  made  of 
iron.  Its  form  is  usually  nearly  sphe- 
roidal, but  it  has  been  made  cylindrical. 
In  the  spheroidal  form,  it  is  made  in  two 
segmental  or  nearly  semi-globular  por- 
tions, wliich  are  united  at  the  e(iuator 
by  exterior  flanges  having  hole.s  for 
bolts.  At  the  top  is  a  doim-,  into  whicli 
the  vapor  rises,  and  from  which  it  is 
drawn  either  by  a  pump  or  a  condenser. 
In  the  Degrand  train,  the  vapor  is  con- 
densed by  an  ingenious  device  which  is 
the  chief  feature  of  novelty  in  his  appa- 
ratus. (See  Condenser,  Degrand.)  At 
the  bottom  of  the  pan  is  the  discharge- 
pipe,  guarded  by  a  valve  or  etop-coek. 
Another  pipe  introduces  the  juice  or 
sirup,  and  this  has  also  its  stop-cock,  and 
may  proceed  from  a  reservoir  or  from  the 
chamber  of  the  pump  which  injects  the 
liquid  to  be  treated.  In  some  ca.«es,  an  , 
optional  discharge-pipe  leads  to  another 
pan,  and  in  working  '"  the  double  effect," 
the  vapor  from  the  boiling  liquid  in  one 
pan  is  made  to  boil  the  sirup  in  the  next 
pan.  The  heating  is  done  by  steam  under 
pressure  intro<luced  into  a  steam-jacket 
around  the  lower  hemisphere  of  the  pan, 
and  by  a  coil  which  occupies  a  position 
around  the  inner  surface  of  the  said  lower 
hemisphere.  Stop-cocks  enable  the  regu- 
lation of  tlie  flow  of  steam,  and  means  are 
afforded  for  withdrawing  the  water  of  con- 
densation. In  addition  to  the  described 
means  for  introducing  and  withdrawing 

the  juice,  or  sirup,  heating  the  liquid,  and  withdrawing  the 
vapor,  windows  on  opposite  sides  enable  the  boiling  to  be  ob- 
served, the  engineer  looking  through  one  white  the  other  ad- 
mits light.  An  unpracticed  eve  hai  some  difficulty  in  distin- 
guishing anything,  but  the  engineer  can  readily  detect  the  con- 
dition and  pr()gress  of  the  boiling  mass.  A  proof-stick  affords 
means  for  withdrawing  a  small  portion  for  testing  ;  a  gage-glass 
shows  the  hight  of  the  liquid  in  the  pan;  a  st«ani-gage,  the 
pressure  in  the  steam-jacket  and  coil ;  a  thermometer,  the  tem- 
perature ;  and  another  gage,  the  pressure  in  the  pan. 

The  peculiar  feature  of  the  vacuuw-pnn,  from  whence  is  de- 
rived its  value  and  its  name,  consists  in  its  being  adapted  to  Imil 
while  a  portion  of  the  atmospheric  pressure  is  removed.  This 
is  accomplished  by  making  it  air-tight,  and  withdrawing  the 
air  and  vapor  from  the  upper  hemisphere  by  means  of  air-pump 
or  condenser,  as  has  been  stated.  By  the  exclusion  of  the  air, 
the  quality  and  quantity  of  the  crystallizable  sugar  are  in- 
creased, a  smaller  proportion  of  grape-sugar  or  molasses  heing 
obtained.  A  part  of  the  atniosplieric  pressure  being  removed 
also  enables  the  juice  or  sirup  to  be  boiled  at  a  lower  tempera- 
ture. 

The  vacuum-pan  was  long  used  in  the  sugar-refineries  of  Eng- 
land and  the  United  States  before  it  was  introduced  into  the 
sugar-houses  of  the  plantations.  It  is  now  generally  known  in 
Cuba,  Brazil,  and  Louisiana,  where  the  business  is  conducted 
extensively  and  methodically.  The  old  Jamaica  train  of  open 
kettles,  however,  holds  its  own  where  the  means  of  the  propri- 
etor or  the  extent  of  the  plantation  forbid  the  outlay  for  the 
vacuum-train. 

For  plantation  use,  several  vacuums  are  used  in  combination, 
as  is  more  particularly  described  under  Sugar-macqinerv,  it 
being  the  practice  to  boil  the  juice  to  a  given  gravity  after  the 
fit-st  defecation  and  filtering,  and  after  a  second  treatment  in 
defecators  and  filters  to  boil  it  down  to  the  point  of  granula- 
tion. The  usual  form  of  the  Dt-rosne  vacuum-train  is  what  is 
called  the  donhle  eff'ert ;  that  is,  two  pans  stand  side  by  side, 
one  of  which  is  boiled  by  the  steam  rising  from  the  sirup  in  the 
other,  the  sirup  being  also  drawn  at  intervals  from  the  first  to 
the  second.  A  trehlt  effect,  by  extending  the  principle  to  a 
third  pan,  has  also  been  tried,  without  valuable  results  from 
the  amplification  of  the  idea. 


Vacumn-Gase. 


VACUUM-PAN. 
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VAGINAL  SYRINGE. 


Tn  the  Yogenio  Saa  Martin  sugar-works,  a  train  of  three  pans 
is  used,  the  middle  one  being  the  largest,  and  discharging  its 
steam  into  the  others.  The  Degrand  condenser  is  used  in  cnn- 
nection  with  the  puns,      t-ee  Fig.  14*21,  p;ige  609 

In  using  the  vacuum-pan,  the  sirup  is  run  in  as  quickly  as 
possible,  until  the  whole  of  the  heating  surface  is  covered  ;  the 
steam  is  then  turned  on,  and  the  tempentture  niaintuiued  at 
180°  to  190°.  U'hen  the  .'firup  begins  tn  granulate,  the  tempera- 
ture is  lowered  to  160^;  and  just  before  the  evaporation  is  com- 
pleted and  the  sugar  is  ready  to  be  run  off,  the  temperature  is 
reduced  to  145°,  or  the  lowest  temperature  at  which  proof-sugar, 
or  concentrated  sirup,  boils  at  3  inches  below  a  perfect  vacuum. 
When  this  point  is  arrived  at,  which  is  ascertained  by  with- 
drawing a  sample  by  means  of  the  proof-stick,  another  measure 
of  sirup  is  added,  and  the  process  is  repeated  until  the  whole 
charge  is  admitted. 

At  each  successive  addition,  the  crystals  increase  in  size,  those 
first  formed  serving  as  nuclei.  The  process  of  crystallization  is 
completed  by  drawing  off  the  proof-sugar,  which  consists  of  the 
lughly  concentrated  sirup,  in  which  a  great  number  of  small 
crystals  are  floating,  into  the  heater,  which  consists  of  an  open 
pan  with  a  steam-heated  jacket,  where  the  sirup  is  heated  to 
18D'^  and  stirred  with  wooden  paddles  to  promote  granulation. 

The  Rillieu.t  vacuum-pan  (patented  August  26,  1843,  and 
December  10.  18415)  is  of  cast-iron,  and  cylindrical  in  form  ;  it  is 
used  in  trains  of  either  three  or  four  pans,  and  has  given  great 
satisfaction.  It  is  the  invention  of  N.  Rillieux  of  \ew  Orleans. 
The  juice  is  clarified,  filtered,  and  then  led  into  the  back  part  of 
the  first  pan,  a  stop-cock  in  the  pipe  regulating  the  flow.  A 
pipe  from  the  front  part  of  the  fii-st  pan  leads  to  the  back  part 
of  the  second  pan.  the  flow  being  similarly  regulated.  The 
same  as  to  the  third  pan,  in  which  the  juice  reaches  a  gravity 
of  28'  Beaume.and  from  whence  it  is  drawn  by  a  pump  and  dis- 
charge into  a  .■=econd  defecator  ;  it  thence  goes  to  the  filter.^,  and, 
being  conducted  to  the  fourth  pan,  is  there  boiled  to  the  point 
of  granulation.  A  partial  v.icuum  is  maintained  by  theexhaus- 
tion  of  the  vapor  from  the  domes  above  the  pans.  The  vapors 
from  the  first  pan  pass  to  the  steam-coil  in  the  second  and  last 
pan,  and  heat  the  juice  therein  ;  that  from  the  second  into  the 
coil  in  the  third;  and  that  from  the  third  and  fourth  into  the 
condenser;  the  hollow  columns  and  connectiiig-pipes  being 
the  means  of  communication.  When  a  train  of  three  pans  i.s 
used,  the  second  one  is  dispensed  with.  The  water  of  condensa- 
tion is  removed,  and  disposed  of  according  to  its  quality,  whether 
the  produce  of  boiler-steaoi  or  of  .'^irup-vapor. 

The  application  of  a  steam-jet  to  produce  the  neces- 
sary vacuum  is  shown  in  "  Ewbank's  Hydraulics,*'  page 
495",  edition  of  1S56. 

F 


Vacuum-Pan. 


Tn  that  shown  by  Fig. 
6S88,  the  pan  a  is  of 
copper,  and  h;LS  a  cast- 
iron  jacket  h,  with  ar- 
rangements for  ad- 
mitting steam  between 
the  two.  It  contjiins  a 
coil  of  copper  pipe  c, 
through  which  steam 
is  passed  for  the  pur- 
pose of  boiling  the  juice, 
and  ha-s  a  flanged  dome 
rt.  connected  to  it  by 
bolts,  eisa  measuring-vesseljContainingabout 35 gallons,  which 
is  connected  with  the  juioe-vat  by  a  pipe  f',  and  with  rhe  pan  by 
a  pipe  /",  each  provided  with  suitable  cocks;  a  cock,  /',  in 
the  top,  admits  air.  The  pan  is  connected  by  a  pipe  with  the 
condenser, which  is  provided  with  a  coil,  through  which  the 
steam  passes  and  serves  to  partially  evaporate  the  juice,  which, 
in  its  turn,  condenses  the  vapors  from  the  pan,  and  forms  a 
partial  vacuum  therein.  The  pan  and  vessel  e,  being  put  into 
communication,  a  partial  vacuum  is  formed  in  the  latter,  and, 
on  turning  the  cock  e',  the  juice  ascends  into  the  measure, 
whence  it  is  drawn  into  the  pan,  closing  e',  opening  /■  /'.and 
allowing  atmospheric  pressure  to  act.  5  is  an  overflow-vessel, 
for  catching  any  sirup  which  may  boil  over  from  the  pan. 

h  h  are  gages  for  ascertaining  the  quantity  of  liquid  in  the 
measuring  and  overflow  vessels  ;  /,  a  mercurial  gage,  for  indi- 
cating the  amount  of  the  vacuum,  i',  a  thermometer  ;  t  is  a 
man-hole,  for  obtaining  access  to  the  interior  of  the  pan,  and  I 


I  the  proof-stick,  for  ascertaining  the  progress  of  the  boiling  and 
;  granulation-  m  is  a  valve,  for  admitting  steam  to  t^c  worm, 
;  and  /I,  a  smaller  valve,  admitting  steam  into  the  interior  of  the 
'  pan  Ibr  cleansing,  o  is  o:ie  of  the  two  windows  through  which 
;  the  pi-ogress  of  the  oper.iiiou  may  bo  viewed.  The  sugiir  is  run 
',  out  of  the  pun  by  di-pressiug  a  guu-nietal  saucer />,  fitted  to 
:  the  disc hai-gc-n pen ing  'j,  at  the  base  of  the  pan,  and  raised  or 
I  lowered  by  the  lever  r.  In  some  cases,  a  cock  is  substituted  for 
.  the  saucer. 

I      Connected  with  the  boiler  and  the  pan  is  an  expansion-ves5eI, 
I  for  reducing  the  pressure  of  the  steam  to  the  point  required  in 
the  pan. 

In  Tooth's  apparatus,  the  juice,  at  the  moment  of  granula- 

j  tion,  is  pumped  dowu  through  a  rose  at  the  to|>  of  the  vacuum- 

[  pin,  and  thus  distributed  in  streams  through  the  air  contaifed 

therein,  exposing  a  much  larger  surface  for  evaporation.     Tho 

evaporating-chamber  is  an  elongated  cylinder,  having  a  top  and 

bottom  like  that  of  the  ordinary  round  pan.     The  juice,  on  its 

j  way  to  the  chamber,  passes  through  a  number  of  pipes  in  a 

steam-heated  cylinder. 

Vac'u-um-pump.    {Steam- cng vie)    1.  A  pump 
usfil    tor    withdrawing    the    air    from    a    boiler   or 
oluuiiber,  in  order  that  it  may  be  filU-d  with  water 
forced  in  under  atmos- 
plierio  pressure.      It  is 
j  employed  in  connection 
with  marine  engines. 

2.  A  putiip  in  which 
the  condensation  of 
steam  is  availed  of  to 
produce  a  vacuum  for 
the  purpose  of  raising 
water. 

In  Burdon's  (Fig.  6889), 
the  steam  is  admitted  into 
the  chamber  a  through  pup- 
pet-valves automatically  op- 
erated by  connection  with 
the  engine,  forcing  out  any 
water  which  may  be  con- 
tained therein  through  the 
eduction-valves  f,  which 
cover  a  number  of  ports  in 
the  top  and  sides  of  the  lar- 
ger lower  chamber  On 
»  oming  in  contact  with  the 
more  expanded  water-sur- 
I  ae  in  this  lower  chamber, 
the  steam  is  partly  con- 
Unscd,  causing  a  partial 
viruimi,  and  allowing  tho 
«ater  to   How  through   the 

pipe  (/  into  the  upper  chamber,  where  it  is  discharged  in  the 
tbrm  of  sprny.  occasioning  the  total  condensation  of  the  steam, 
whicli  closes  the  steam  induction-pipe  and  raises  the  gravitat- 
ing valve  c,  which  covers  a  large  number  of  openings  in  the  bot- 
tom of  the  chamber  through  which  the  water  rises  A  fresh 
influx  of  steam  then  takes  place,  and  the  operation  is  continu- 
ously repeated. 

Cameron's  consists  of  a  spiral  tube  partly  filled  with  mercury 
and  surrounding  a  central  tube,  having  a  partition  in  its  mid- 
dle, an  induction-valve  at  each  end,  and  an  eduction-valve  near 
each  end.  The  ends  are  journaled  in  hollow  boxes  connected 
with  tubes  leading  to  the  well  or  cistern,  and  by  rotating  the 
apparatus  alternately  in  reverse  directions,  a  vacuum  is  pro- 
duced at  one  end,  causing  a  flow  of  water  into  one  end  of  the 
pipe  and  a  plenum  at  the  ether,  by  which  water  already  re- 
ceived in  that  end  is  expelled 

See  also  Fulsometer  ;  Steam  VACUifM-puMp. 

Huff'er,  in  his  patent.  No.  37,344,  January  6,  1S63  (reissued 
August  25,  1874),  claims  the  use  of  exhaust  steam  from  an  en- 
gine to  condense  in  a  vacuum-chamber,  and  so  raise  water  to 
turn  a  wheel. 

Vac'u-um-valve.  A  reversed  safety-valve, 
opening  inwardly  to  the  pre.ssure  of  the  atmosphere 
when  there  is  a  negative  pressure  in  the  boiler. 

Vad'mel.     A  coarse  frieze  of  the  Orkney  Islands. 

W.-VDMAIIEL. 

Vag'i-nal  Spec'u-lum.  (Surgical.)  An  in- 
strument for  distending  the  vagina  to  expose  its 
walls  and  the  mouth  of  the  uterus.      See  Specl'- 

LU.M. 

Vag'i-nal  Syr'inge.  (Sitrgkal.)  An  in- 
strument for  injecting  or  irrigating  the  vagina. 
There  are  several  forms  ;  the  ordinary  cylindrical- 
shaped  barrel  with  an  opening  in  its  hemispherical 
end. 


Bi(n/> 


iium-Pinnp. 


VAKKA. 
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One  form  has  a  distending  cylinder  and  nn  interior  rose  for  a 
spr.iy  or  jet.  A,  form  in  which  the  jet  is  ba<:kward  and  out- 
ward, etc.  ■  See  Svringe. 

Vak'ka.  A  hirge  canoe  of  the  FrieiuUy  Islantls, 
used  witli  an  outrigger. 

Val'aiice.  1.  The  drooping  ledge  at  the  parting 
of  a  trunk. 

2.  A  curtain  depending  from  a  horizontal  frame 
and  screening  the  space  beneath. 

3.  A  lanibrcquui,  or  drooping  curtain  hiding  the 
curtain-rods  of  a  window. 

Va-len'ci-ennes'  Lace.  A  variety  of  lace,  whose 
meshes  are  of  the  form  uf  an  irregular  hexagon.  It 
is  formed  of  two  thrends,  partly  twisted  and  plaited 
at  top  of  the  mesh.  Tlie  pattern  is  worked  in  the 
net. 

Va-len -tin's'  Knife.  A  knife  with  two  parallel 
blades  for  making  thin  sections  for  microscopic 
objects. 

Va-let'  a  Pa-tin'.  (Sm-gical.)  The  ligature-for- 
ceps. It  has  two  hinged  branches,  approached  or 
separated  by  a  screw  or  running  ring.  Used  for 
seizing  vessels  that  are  to  be  tied.  See  also  Tenacu- 
lum-forci:ps. 

Va-lise'.  1.  (Mi/iiart/,)  A  cylindrical  port- 
manteau of  leather,  18  inches  long,  is  placed  on  the 

saddle  of  each  otf- 
horse  of  an  artil- 
lery-carriage, and 
is  used  for  carry- 
ing the  smaller 
articles  of  the 
driver's  personal 
equipment. 

2.  A  small 
trunk  or  port- 
manteau, to  hold 
atraveler's  equip- 
ment for  short 
journeys. 

Fig.G890show.sone 

■which  may  be  hooked 

up  in  a  tent  to  form 

a  shelf. 

Fig.  6891  is  a  cylindrical  valise,  to  fit  behind  the  cautle  of  a 

Baddle. 

Fig.  6891. 


Val'ley.  {Baifdiinj.)  The  internal  angle  formed 
by  tlu^  junction  of  two  inclined  sides  of  a  roof. 

Valve.  A  lid,  cover,  leaf,  ball,  box,  disk,  plug, 
or  plate,  lifting,  oscillating,  rotating,  or  sliding  in 
connection  with  a  port  or  aperture,  so  as  to  permit 
or  ])revent  the  passage  of  a  Huid  through  the  port 
which  it  guards. 

Valves  are  of  several  classes. 

1.  Ralart/ ;  such  as  cocks,  faucets,  throttle-valves. 

2.  Li/lilt!^  :  raised  clear  of  the  seat  by  power  beneath  ;  such 
as  haU,  conical,  cup,  safety,  jiOj^>et. 

3.  Hini^ed ;  such  an  clack,  butter fiy. 

4.  >i/if/ing  ;  such  as  the  slit/e,  D. 

5.  iS^rZ/i^  ,-  such  as  some  forms  of  safety-valves. 

6.  Inverted  cup;  such  as  qidcksilcer-valve,  air-trnp,  etc. 
Cornish. 

7.  Key ;  such  as  those  of  the  organ,  fiutCy  etc. 

Other  names  are  derived  from  peculiar  shape,  application, 
mode  of  actuation,  function,  etc. 
See  under  the  following  heads  :  — 


Va 
Va 

eacli  0 


lise'-lock.     A  small  trunk-lock. 

lise'-sad'dle.     A  vali.se-saildle  is  placed  on 

il'-liorse  of  an  artillery-carriage.     It  is  useil  for 

carrying  the   driv- 

Fig.  6892.  er's  valise,  but  may 

be    employed     for 

riding  on  in  case  of 

necessity. 

Fig.  6892  shows  a  va- 
lise made  hollowing 
beneath,  f  o  r  t  li  i  s 
purpose.  It  has  siile- 
fastenings  and  straps 
attach 0(1  to  the  lower 
portion. 


Saddle  -  Valise 


Alarm-check  valve. 

Annular  valve. 

Automatic  valve. 

Back-pressure  valve. 

Balanced  feed-valve. 

Balanced  slide-valve. 

Balanced  valve. 

Ball-cock. 

Ball-valve. 

Bib -valve. 

Blow-through  valve. 

Blow- valve. 

Brine-valve. 

Bucket-valve. 

ButterHy- valve. 

Check-valve. 

Chinuiey-valvo. 

0  lack -valve. 

Clapper-valve. 

Cock. 

CommunJcation-valvei 

Cone- valve. 

Conical  valve. 

Core-valve. 

Crown -valve. 

Cup-valve, 

Cut-off  valve. 

Cylindrical  valvo. 

Delivery-valve. 

Discharge- valvo. 

Di?k-valve. 

Double-beat  valve. 

Double  seat  valve. 

D- valve 

Equilibrium-valve. 

Escape- valve. 

Exhaust- valve. 

Expansion -valve. 

Faucet  (varieties  ;  see  Fadcet). 

Flap- valve. 

Float, 

Foam-cock. 

Folding-valve. 

Foot-valve. 

Four-way  cock. 

Gage-cock. 

Globe-cock. 

Globe-valve. 

Governor- valve. 

Grease-cork, 

Gridiron-valve. 

ILmging-valve. 
Hydrant-valve. 
Hydi'aulic  valve, 
'udviction-valve. 
Injection-valve. 
Internal  safety  valve. 
Key -valve. 
Kingston's  valve. 
Lever-valve, 
liock-up  safety-valve. 
Long-slide  valve. 
Main  check  valve. 
Measuring-faucet. 

The  heart  is  constructed  upon  the  principles  of  hydraulics, 
and  is  furnished  with  a  valve. 

Harvey  deduced  the  circulation  of  the  blood  from  Aqua- 
pendente's  discovery  of  the  valves  in  the  veins.  Servetus,  who 
was  burnt  at  Geneva,  1553,  was  engaged  in  the  search,  and 
came  near  anticipating  the  theory  which  Harvey  conipleted  in 
the  folloi\iing  century.  See  Pulsometer,  page  1825;  Sphvg- 
MOMETKR,  pane  2265. 

Fig.  6893  is  a  caoutchouc  pump-valve,  wMch  opens  to  allow 


Meter- valve. 
Molasses-gate. 
Mud-valve. 
Oil-cup. 
Organ-valve. 
Oscillafing-valve. 
Vet-cock, 
Pipe-valve. 
Piston-head  valve. 
Piston-valve. 
Plug-valve. 
Pneumatic  valve. 
Pnematic-tube  valve. 
Pot-lid  valve. 
Priming-valve. 
Pump-valve. 
Puppet-valve, 
Purging-cock. 
Quicksilver-valve. 
Regulation-box. 
Relief-valve 
Reverse  valve. 
Rotary -valve. 
Safety-valve. 
Screw-down  valve. 
Sea-cock. 
Segmental  valve. 
Self-acting  valve. 
Slide-valve. 
Sluice-valve 
Snifting-valve. 
Spherical  valve. 
Spring-balanre  valve. 
Spring- valve. 
Starting- valve. 
St'Cani-heater  valve. 
Steam -regulator  valve. 
St«aui- valve. 
Stop-cock. 
Submarine  valve. 
Suction-valve. 
Sweetening-cock. 
Syringe- valve. 
Tail-valve. 
Tc.«t-cock. 
Three-wav  cock- 
Thrnttle  valve. 
Tidal  valve. 
Trap-valve. 
Trip  ping- valve. 
Trunnion -valve. 
Two-way  cock. 
Vacuum-valve. 
Valve-bucket. 
Valve-cock. 
Valve-coupling. 
Valve-file. 
Valve-gear. 
Valve-motion. 
Water-check. 
'Water-closet  valve. 
Watei'-gate. 
Wicket. 


VALVE-BUCKET. 
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VANNING. 


Fig.  6893.  water  to  pass  upward  as  the  bucket  descends, 
aud  closes  as  the  burkct  rises.  It  may  have 
been  suggested  by  the  mitrai  Talve  of  the 
heart. 

Valve-buck'et.  (Hydraulics.)  A 
bucket  provided  with  a  valve  ;  the 
bucket  or  sucker  of  a  pump.  In  ./,  tlie 
valve  c  slides  upon  the  bucket-rocl,  its  ■ 
upward  movement  being  hndted  by  the 
stop  c  ;  6  is  a  ring  liaving  an  attached 
fork,  which  is  jjre.ssed  liown  by  the 
nut  d  and  serves  to  tighten  the  pack- 
ing ./"• 

B  is  of  brass,  and  is  formed  with  a  grid  a  on 
top ;  the  ring  h  by  which  the  packing  is  ad- 
justed is  pressed  down  by  screws  e  e  ;  the  valve 
'  c  is  a  disk  of  vulcanized  rubber,  strengthened 

Perreaux's     by  canvas,  which  slips  easily  round  upon  the 
Fujnp-Bucket  grid,  so  as  not  to  strike  ahv.iys  on  the  ribs  in 
Vatve.  the  same  part ;   (/  is  a  perforated  gun-metal 

guard,  against  which  the  valve  strikes  as  the 
water  passes  through  the  bucket. 

Fig.  6S94. 


Valve-cham'ber.  (^Hydraulics  and  Slcam.)  A 
chamber  in  which  a  pump  or  steam-valve  works.  See 
list  on  previous  page. 

See  Pump  ;  Steam-engine  ;  etc. ;  and  list  under 
Valve. 

Valve-cock.    A  fornr  ot   faucet  in  which 
closure  of  the  passage  is  by  a  valve  on  a  seat. 
Cock  ;  Faifcet  ;  etc. 


the 
See 


Fig.  6895. 


Valve  ■  Coupling 


a  packing. 
Valve-file. 

tuse    angles  ; 


Valve-coup'ling.     A 

pipe-coupling  wliich  in- 
cludes a  valve-plate,  as  in 
Fig.  6Sn5.  Between  the 
faces  of  the  coupling  is  in- 
terposed a  circular  disk  of 
leather  with  a  segmental 
piece  taken  out,  so  as  to 
leave  a  central  circular 
portion  attached  to  one 
side,  which  forms  a  stop- 
valve,  the  conceiitiic  por- 
tion of  the  same  forming 


i'Jg. 


ZA 


A  file  with  two  acute  and  two  ob- 
's  ;  used  in  filing  valve  and  key  imys, 
groo\'es  (or  fins,  feathers,  splines,  etc. 

Valve -gear.  The  combination  of 
mechanical  devices  through  which  the 
valves  of  a  steam  or  other  engine  ai-e  op- 


Valve-FUe.  erateil. 

These  are  shown  in  the  various  engines  to  which 
they  are  specially  applied.  .See  Cct-off  ;  Lisk-motio\  ; 
St^am-bammer  ;  STEA5r-pUMp  ;  Portable  Engine:  CoRNrsa  En- 
gine ;    D5AIMNG--NGINE  ;     StaT'OX  VRT  ExGHlE  ;     OscfLHTrNO-EN- 

OINE ;  etc.     See  list   under  Steaai-engixe  ;  and  also  list  under 
Valve.  | 

The  first  means  for  shutting  and  opening  the  pas.'uiges  in  the 
pipes  of  steam-engines  were  cnrks.  as  we  .see  in  U'orcester's, 
Papin's,  Savery's.  and  Xfwcomen's  :  and  these  were  all  worked 
by  hand  and  requireil  close  attention  A  bov  named  Humphrey 
Potter  being  in  charge  of  the  cocks  of  one  of  Newcouien's  pump- 
ing-engines,  and  desiring  time  for  play  (it  is  said),  managed  to 
169 


fasten  the  lever-handles  of  the  spigots  by  means  of  rods  and 
string  to  the  walking-beam  of  the  engine,  so  that  each  recur- 
rent motion  of  the  beam  effected  the  change  required.  This 
was  the  first  automatic  valve-motion,  and  was  afterward  im- 
proved by  Beighton,  in  1717.  See  Link-motion,  etc.,  and  list 
under  Steam-exgine. 

Valve-seat.  (Slcam.)  The  flat  or  conical  sur- 
face upon  which  a  valve  rests. 

Vamp.  The  part  of  a  boot  or  shoe  upper  in 
front  of  the  ankle  seams. 

Van.     1.  A  large  covered  wagon. 

2.  A  shovel  tised  in  sifting  ore.  A  peculiar  rocking 
motion  is  given  to  the  shovel,  separating  the  ore 
powder  into  grades  of  varying  gravity.  This  is 
called  vanninij. 

Va-na'di-um.  (Equivalent,  68. 6  ;  .symbol,  V.) 
A  rare,  white,  brittle,  very  infusible  metal,  not 
known  in  the  arts. 

Vand-kik'kat.  A  form  of  water-telescope  in- 
vented in  Norway,  and  used  for  viewing  submerged 
objects. 

Vane.  1.  A  device  attached  to  an  axis,  and 
liaving  a  surface  exposed  to  a  moving  current  of 
fluid,  so  as  to  be  actuated  thereby. 

To  indicate  direction  of  motion,  as  in  a  weather- 
cock or  anemoscope. 

Or  rate  of  motion,  as  in  an  anemometer  or  velo- 
ciraeter. 

Or  amount  of  fluid  passing,  as  in  a  water-meter. 

Or  to  obtahi  power,  as  in  a  smoke-jack  or  windmill. 

2.  Conversely :  a  blade,  paddle,  wing,  float,  or 
spiral  flange  attached  to  an  a.xis,  by  whose  rotation 
the  motion  of  the  fluid  of  submergence  is  obtained 
in  the  fanning-mill,  blower,  liquid  meter,  or  sj)iral 
pump. 

Or  by  which  a  body  is  moved,  as  with  the  paddle- 
wheel  or  propeller. 

3.  A  target  or  sight.  Fig.  6897. 
Hence  :  — 

1.  a.  A  weather-cock,  flag,  or  arrow,  or  other  . 
thin  object,  which  points  in  the  direction  whence    tg       I   '     7~^ 
the  wind  proceeds.    It  has  an  unequal  surface  ex-  .au^^^Clc 
posed  to  the  action  of  the  wind  on  the  respective  '  ^ 

sides  of  the  vertical  axle  on  which  it  oscillates  as 
the  wind  veers.    See  Axe.moscope  ;  Anemometer  ; 

^VIND-GAOE. 

A  dog-vane  is  one  placed  on  the  weather  side 
of  the  quarter-deck  to  show  the  steersman  the 
direction  of  the  wind-     It  is  usually  made   of  Wtnd-Vane. 
cork,  stuck  with  feathers,  aud  suspended  by  a 
string  from  a  statF. 

b  The  arm  of  a  windmill  against  which  the  wind  acts.  See 
Windmill. 

2    A  board  on  the  arm  of  a  fan,  fiv,  or  upon  a    ir:„   cooq 
rotating  axis.  "  *'«■  ^'^^■ 

a.  The  wing  of  a  fanning-mill,  winnowing-ma- 
chine,  or  blower,  which  impinges  upon  and  drives 
the  air.  See  Fan  ;  Blower;  \Vinnuwing-machlne  ; 
etc. 

b.  The  thread  or  extended  spiral  flange  of  a 
screw-propeller,  which  impinges  upon  the  water 
and  impels  the  vessel 

3.    iSurvet/ijig-)    a.  A  .«ajf-t'a«e,  or  surveyor's 
target,  is  a  horizontal  piece  of  wood,  slipping  on  a    (..   ^  r- 
leveling-staff,  and    having  an   aperture   through   ^^^M'  Vane. 
which  the  graduations  on  the  stalf  are  observed. 
It  is  raised  or  lowered  to  any  point  on  the  staff,  to  indicate  the 
plane  of  apparent  level  at  which  it  is  cut  by  the  axis 
of  the  telescope.     See  also  Fig.  2913.  : 

b.  The  sight  of  a  quadrant  or  similar  instrument 
for  the  measurement  of  angles.  It  is  a  piece  of  brass 
standing  perpendicularly  to  the  plane  of  the  instru- 
ment. The  forp<iis:lit-vane  is  opposite  to  the  fore 
horizon-glass  ;  the  backsight-vane,  to  the  other  glass. 

Van-fosse.       (Fortification.)      A 


Fig.  6899. 


Sight- 
Vane. 

It  is 


(Fortification.)      A    wet 
ditch  at  the  outer  foot  of  the  glacis. 

Vang.    (Xnutical.)    A  rope,  one  on  e.ach 
side,  to  steady  laterally  the  peak   of  a  gaff, 
usually  a  pendfint,  with  a  twofold  purchase. 

Van'ning.     An  operation  for  testing  the  quality 
of  auriferous  sand,  or  of  ore  when  stamjied. 

A  portion  of  the  powder  or  slime  is  immersed  in  water,  and 
shaken  to  and  fro  in  a  shovel  till  the  agitation  and  the  action 
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VARIABLE-SPEED   PULLEY. 


of  the  water  with  the  occasional  removal  of  the  coarse  matter  of 
the  top  enable  the  rich  collection  at  the  bottom  to  be  e.xamiiied 
and  its  approximate  value  estimated 

The  shovel  is  coucavc-bladcd,  is  14  inches  long,  13  inches 
wide,  pointed,  and  has  a  handle  4  feet  long. 

Va'por-a'ri-um.     {.Surrjical.)     A  vupoi-bath. 

Va'por-buru'er.  A  device  for  bui-iiing  iM-t;- 
vioiusly  vaporized  lii[uid  hydrocarbons.  It  has  a 
niet;dlic  portion,  which  is  so  lieated  by  the  flame  as 
to  vaporize  the  Uijuid  passing  through  it. 

It  is  used  in  lamps,  and  in  heating  and  cooking  stoves.  Id 
Fig,  ti9(J0,  the  expanded  cap  is  exposed  to  the  flame  in  a',  and 
ha^s  a  channel  inside  running  around  near  its  circumference 
with  connecting  grooves 

In  Fig.  G9lH,  the  retort  or  generator  has  two  jaws  with  cir- 
cuitous passages  in  which  the  liquid  is  vaporized.  The  oil  en- 
ters by  a  lateral  pipe  A^  passes  tarough  the  jaws,  down  to  the 


Fig.  6900. 


Fig.  G901. 


Vapor  Lamp-Buriier. 


Generator  for  Vapor-Lamps. 


foot  of  the  stem,  and  the  vapor  passes  upward,  and  is  ignited 
between  the  jaws  The  suijusUible  collar  K  regulates  the  supply 
of  atmospheric  air  to  the  vapor 

Fig.  C902  is  an  adaptation  to  cooking  and  heating  stoves.  The 
oil  is  heated  and  vaporized  in  its  passage,  and  is  ignited  beneath 
the  plate  which  heats  the  oven  or  the 
chamber,  as  the  case  may  be. 


In  Fig.  G903,  air  is  forced  through  the  tube  into  the  liquid  by 
contraction  of  the  bulb,  and  is  fjecti-il  from  the  nozzle,  whose 
pipe  communicates  with  the  spare  above  the  liquid 

Va'por-iz'ing-stove.    One  for  furnishing  steam 
tn  daniiieu  the  air  of  apartments,  conservatories,  etc. 
It  has  usually  a  gas,  oil,  or  alcohol  lamp  beneath  a 
pan  of  water. 
Fig.  G&03.  Va'por-lamp.  SeeVAPon-EURXER. 

Va'ri-a-ble  Cut-off.  One  actu- 
ated from  tlie  governor,  so  as  to  be 
brought  into  action  according  to  the 
load  on  the  cngiin*.     See  Cut-off. 


In  McKay's  (Fig.  6904),  the  usual  right  and 
left  hand  screw  for  spreading  or  approaching 
the  two  sections  of  the  cut-off  are  dispensed 
with,     a  is  the  steam-valve;  the  stem  of  each 
part  b  r  of  the  cut-off  p.a?ses  through  the  otlicr 
part  and  through  a  stuffing-box  at  each  end  of 
the  steam-chest,  and  the  end  of  each 
stem  i.«  connected  by  a  rod  d  e  to  the 
pivoted  lever  f,  it«elf  connected  by  a 
I'od  fi-  to  the,  eccentric ;   by  this  the 
requisite  throw  is  produced.     The  two 
parts  are  of  box  form,  or  hollow  on 
their  working  faces,  so  as  to  be  always 
balanced.     The  link  k  is 
connected  by  the  rod  i 
and  lever  j  to  the  collar 
of  the  governor  i- i  it  is 
connected    to    a    block 
sliding     in     the      same 
guides  as  the  lever  /",  and 
moves  with  it,  serviug  to 
tilt  it,  and,  tlirougii  the 
Vapor- Inhaler.  medium  of  the  rods  d  e, 

bringing  the  two  parts  of 
the  cut-off  together  to  diminish  the  steam  supply,  or  spreading 
them  to  increase  it,  according  as  the  governor-balls  spread  out 
or  collapse.     Other  forms  than  the  ball-governor  may  be  em- 


ployed, 


Fig.  6904, 


Va'por-burn'ing  Stove. 

One  heated  by  vaporized  hydro- 
carbon.    See  V.\rou-EruxKK. 

Va'por-en'gine.  See  Steam-engixk  ;  Aero- 
steam-engine  ;  Alcohol-engine  ;  Ammonia-en- 
gine ;  Gas-engine  ;  etc. 

In  1850,  a  French  inventor,  M.  ProspereTincent  duTrembley, 
brought  into  notice  what  is  now  known  as  the  '"  binary  vapor- 
engine,"  or  the  "combined  vapor-engine."  Ue  constructed  a 
number  of  these  engines,  and  published  a  work  describing  their 
peculiarities  and  their  operation, —  "  Manuel  du  conducteur  des 
machines  a  vapcur  combinees  ou  machines  binaires,"  Lyons, 
IS.'.O. 

In  thi^  rla.ss  of  engine's,  one  cylinder  has  its  piston  impelled 
by  steam,  usuilly,  and  the  fluid,  having  done  its  work  there, 
is  exhausted  into  another  part  of  the  apparatus,  where  it  is 
allowed  to  communicate  its  unutilized  heat  to  some  liquid  vola- 
tile at  a  lower  temperature  ;  and  the  vapor  of  this  second  liquid, 
by  its  expansion  in  a  second  cylinder,  yields  additional  useful 
work.  Ether,  chloroform,  and  carbon  bisulphide,  or.  as  the 
latter  is  popularly  termed,  bisulphide  of  carbon,  hnve  all  been 
tried  without  permanent  success  Du  Trembly  used  the  vapor 
of  ether. 

The  vapor  of  heated  bisulphide  of  carbon  has  been  used  as  a 
motor,  and  i*s  tendency  to  absorb  the  lubricant  in  the  cylinder 
may  be  rectified  by  adding  to  the  bisulphide  a  certain  quantity 
of  oil,  which  will  pass  over  with  the  vapor.    Ellis's  patent.    See 

BiSOLPHlDE-OFCARBON  EnG1>'E. 

Va'por-in-hal'er.  (Surgical.)  One  for  ad- 
niiiiistering  vapor  produced  by  drawing  or  forcing 
atmosydieric  air  through  a  liquid,  or  a  sponge  satu- 
rated with  a  liquid. 


ihle  Cut- Off. 

Va'ri-a-ble-speed  Pulley.  Arrangements  of 
pulleys  and  gearing  for  transmitting  tUHVrent  speeds 
are  shown  in  the  accompanying  illu.strations. 

Fig.  6905  is  for  transmitting  three  different  speeds.  The 
right  hand  pulley  «  is  a  loose  one.  The 
next  puiley  0  is  fast  to  the  shaft  which 
carries  the  smallest  cog-wheel.  The 
tubular  shaft  of  the  next  pulley  c  is 
sleeved  on  the  central  shaft,  and  runs 
the  middle  cog-wheel.  The  shaft  of  the 
third  pulley  rf  is  an  outer  sleeve,  and  is 
fast  tn  the  largest  cog-wheel.  By  slip- 
ping th-?  band  on  to  one  or  the  other  of 
the  fast  pulleys,  variable  speeds  are 
communicated  to  the  lower  cog-wheel 
shaft,  as  ivlative  sizes  of  the  pairs  of 
wheels  will  indicate. 

Olmsted's  (Fig.  6906)  is  designed  for 
controlling  the  speed  of  light  machin-  Variable- Speed  Pulleys. 
ery,     pnrtirulHrly     sewing  -  machines. 

The  idler-pulley  a  is  journaled  in  a  swinging  frame,  and  is 
brought  into  frictional  cnptart  with  the  cone-pulleys  b  c,  the 
former  of  which  is  the  drivi-r  »nd  the  latter  the  follower,  by  de- 
pressing the  treadle  ti ;  a  spring  or  weight  raises  the  idler  out 
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Fig  6906. 


Obnsted^s  Variable- Speed  Pullet/. 

of  gear  with  the  pulleys  b  c.  The  doubly  conical  form  of  the 
idler  a  cau.-ies  it  aUva,  s  to  have  an  equal  heariug  on  tho  cone- 
pulleys  when  in  gear,  aud  by  shifting  the  treatUe  and  swinging 

frame   to   the   right   or 


Fig.  6907. 


left,  the  relative  veloci- 
ties of  the  driving  aud 
driven  cone  pulleys  may 
be  varied  as  dej^ired. 

U'right'a  variable- 
sp  ed  attachmeut  (Fig. 
6JIJ7),  for  se«iug-ma- 
chine-!,  etc.,  consists  of 
two  di^ks  a  b  with  slight- 
lyroundedfices;  the  for- 
mer is  placed  on  the  driv- 
ing shaft,  and  thi;  latter 
runs  in  a  frame  which 
swings  slightly.  When 
in  normal  po-^ition,  the 
face  of  the  Jriving-di^k 
a  bears  near  its  ci-nter, 
a^iitist  tlie  face  of  tiie 
disk  6,  driving  i(  at  the 

Fig.  6908. 


fVrights  \  trta    t   S/    rriPtletj 


Variable  Gears. 


lowest  rate  of  speed.  On  swinging  the  frame,  by  the  treadle  or 
otherwi'^e,  the  distiinces  of  the  coutactiug  points  of  the  two  disks 
from  their  centers  are  varied  to  produce  different  speeds. 

Va'ri-a-ble-speed  Wheel.     A  contrivance  for 
obtiiining  alternately  acceler- 
Fig.  6909.  ati'd     and     retarded    circular 

motion. 

E-ich  wheel  has  three  cogged  por- 
tions of  varying  radii,  which  mesh 
wiUi  counterpart  portions  of  the  op- 
posite wheel.  While  the  driver  has 
a  regular  speed  of  rotation,  three 
rates  of  motion  are  imparted  to  the 
driren-\y heel,  according  to  the  radii 
of  the  portions  in  contact  at  differ- 
ent times. 

In  another  form,  each  wheel  has 
four  cogged  sectors;  the  section  of 
extreme  ran^e  being  divided  by 
those  of  medium  and  equal  radii. 
The  sectors  are  arranged  on  different 
planes,  and  the  velocity  imparted  is 
proportioned  to  the  relative  radii  of 
the  parts  in  contact. 

Thus,  in  Fig.  61)09,  in  the  two  com- 
pound gear-wheels  A  B,  the  respec- 
tive segments  a  a,  b  b.  c  c,  and  d  d 

mesh  together,  an  arrangement  by  which  four  different  rates  of 

speed  may  be  obtained, either  ,*1  or  B  being  used  as  the  driver. 

or  double  that  number,  in  case  they  alternately  perform  this 

function 

Va-ri-a'tion- com 'pass.  A  compass  designed 
for  observing  the  inaijnetic  bearings  of  celestial  ob- 
jects in  order  to  determine  the  deviation  of  the  mag- 
netic needle  from  the  true  meridian. 

The  angular  difference  between  the  magnetic  be-aring  of  a 
circumpolar  star  wh^n  at  its  greatest  eastern  or  western  elonga- 
tipn  and  its  polar  distance  gives  the  deviation  directly  ;  but  any 
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celestial  object  may  be  employed,  its  true  bearing  being  readily 
calculated  when  its  declination  and  the  latitude  of  the  place  are 
known.     At  sea  the  sun  is  the  object  commonly  observed.     See 

AZ[.MUTH-COMP-\SS. 

In  a  more  restricted  senae,  a  compass  provided 
with  a  long  needle,  which  oscillates  in  a  graduated 
circle,  and  has  appliances  for  measuring  and  reading 
tlie  small  diurnal  changes  in  the  magnetic  variation. 

Variation  or  declination  is  the  horizontal  angle  which  a 
needle  makes  with  the  meridian. 

The  changes  of  declination  are  of  three  kinds. 

1-  Secular.  That  wiiieh  takes  place  incjcles.  At  London, 
in  Io'jO,  the  variation  was  IP  17  K. ;  about  1660  it  was  0°.  It 
then  began  to  deviate  to  the  west  till  it  attained  its  maximum 
in  1815,  24"  17'  18".     In  1865  it  was  20^  38'. 

2.  Annual.     This  was  liist  remarked  at  Paris  by  Cassini. 

3.  Diurnal.  First  remarked  at  London,  by  Graham,  1722. 
The  changes  are  greatest  in  summer,  lca.st  in  winter.  'Ihe 
needle  declines  toward  the  west  from  8  .\.  M  till 2  p.  M.,and  then 
to  tlie  east  till  8  or  9  l^  M-     See  M.ag.netometer. 

j      The  variation  of  the  compass  was  known   to   the  Chinese 

I  philo-soplier,  Keon-tsoung-chi,  in  the  twelfth  century.     He  de- 

j  termined  it  to  be  from  2°  to  2^30'  at  l*ekin-    The  French  savans 

,  who  formed  part  of  the  plundering  host  at  Pekin  a  few  years 

since,  found  time,  after  participating  in  Che  scramble  for  loot, 

I  to  test  the  correctness  of  the  former  observation.     They  found 

it  to  be  about  the  same.     What  their  ancestors  were  about  in 

I  the  twelfth  century  may  be  seen  by  reading  the  lives  of  the 

Capets.     The  same  century  saw  25  popes  ruling  in  Rome. 

Herbert,  Alhazen,  and  Hoger  Bacon  relieve  that  and  neigh- 
boring centuries  of  thcir'dreariness. 
I  The  Chinese  mode  of  suspending  the  needle  was  by  a  silken 
\  string,  the  most  delicate  which  has  yet  been  devised,  and  the 
one  adopted  at  the  mngnetic  observatories  which  are  acting  iu 
I  concert  in  so  many  parts  of  the  world.  See  Compass. 
i  The  Tariation  of  the  compass  was  again  noticed  by  Columbus 
I  in  1492,  and  Sebastian  Cabot  in  1540. 

!  The  western  line  of  no  variation  was  discovered  by  Columbus 
iu  1492,  about  100  miles  west  of  the  Azores.  It  has  since 
shifted. 

*'  Columbus  has  not  only  the  incontestable  merit  of  having 
first  discovered  a  '  line  without  magnetic  variation,'  marking  a 
memorable  era  in  nautical  astronomy,  but  also  of  having,  by  his 
considerations  on  the  progressive  increase  of  westerly  declina- 
tion, in  receding  from  that  line,  given  the  first  impulse  to  the 
study  of  terrestrial  nuignetism  in  Europe. 

"  We  know  positively  from  the  Chinese  '  Penthsaayan,'  which 
was  written  under  the  dynasty  of  the  Song  between  1111  and 
1117,  that  the  manner  of  measuring  the  amount  of  westerly 
declination  had  been  tlu-n  long  understood.  That  which  be- 
longs to  Columbus  is  not  the  first  observation  of  the  existence 
of  the  variation  {which,  for  example,  is  noted  in  the  map  of 
Andrea  Bianco,  in  1436),  but  the  remark  which  he  made  on  the 
13th  of  September,  1492.  that  2^°  east  of  the  island  of  Corvo 
the  magnetic  variation  changes,  passing  from  N.  E.  to  N.  W.'' 
—  Humboldt. 

'*  The  first  variation-compass  was  constructed  before  1525,  by 
an  ingenious  apothecary  of  Seville,  Felipe  Guillen.  So  earnest 
were  the  endeavors  to  learn  more  exactly  the  direction  of  the 
curves  of  magnetic  declination,  that  in  1585  Juan  .layme  sailed 
I  with  Francisco  Gali  from  Manila  to  Acapulco  for  the  sole  pur- 
pose of  trying  in  the  Pacific  a  declination-instrument  which  he 
I  hail  invented." 

"The  cosmographer   Alonso  de  Santa  Cruz,  one  of  the  in- 
structors of  Charles  V.,  undertook  the  drawing  up  of  the  first 
general  '  Variation  Chart,'  although  indeed  from  very  imperfect 
observations,  as  early  as  1530,  or  a  century  and  a  half  before 
Hal  ley. 
I      "  The  '  movement '  of  the  magnetic  lines,  the  first  rccogni- 
;  tion  of  which  is  usually  a.«cribed  to  Gassendi,  was  not  even  ^et 
■  conjectured  by  \\'illiam  Gilbert :  but  at  an  earlier  period  Acosta, 
'from  the  information  of  Portuguese  navigators,'  assumed  four 
I  lines  of  no  declination  upon  the  surface  of  the  globe.     Hardly 
had  the  inclinometer,  or  dipping-needle,  been  invented  in  Kng- 
!  land  by  Robert  Norman,  in  1576,  than  Gilbert  boasted  that  by 
means  of  this  instrument  he  could  determine  the  position  of  a 
ship  in  a  dark  and  starless  night." 

Pope  Alexander  ^'I  adopted  the  line  of  no  variation  discov- 
,  ered  by  Columbus  100  miles  west  of  the  Azores,  as  the  easterly 
limit  of  the  papal  grant  to  the  Spaniards,  May,  1493.  He  was 
not  aware,  no  blame  to  him,  that  the  line  was  slowly  moving 
east,  and  would  soon  be  far  removed  from  its  first-observed 
position.  It  was  rc.iervcd  for  a  future  age  to  show  the  incor- 
rectness of  the  then  received  opinion  that  "  magnetism  is  an 
effluvium  issuing  forth  from  the  root  of  the  tail  of  the  Little 
!  Bear." 

!  Halley,  in  1683,  sketched  his  theory  of  four  magnetic  poles 
j  or  points  of  attraction,  and  of  the  periodical  movement  of  the 
I  magnetic  lines  of  no  variation.  In  1698-  1702  he  made  several 
I  voyages  of  observation ,  and  the  result  was  a  general  "  variation- 
1  chart."  in  which  the  points  of  equal  variation  were  connected 
'  by  curved  lines. 

I  Hansteen's  chart  (1787)  gives  the  western  and  eastern  lines 
j  of  no  variation  at  the  dat^  of  his  writing.  These  are  given 
I  under  Magnetometer  (which  see). 


VARICOSE  STOCKING. 


2692 


VARNISH. 


Variation-charts  are  now  in  common  use  at  sea.    An  excel-  ]      e.  Pale  Imnsparent  amber,  5  ounces  ;  clanfled,  or  pale  boiled 
lent  one.  derived  from  the  most  recent  observations,  is  pub-    oil  and  turpentine,  each  1  pint.  .       „        . 

lished  from  time  to  time  by  the  British  .Wmiralty.  2    fc.vrm.r     I'ale  copal  varnish  1  part;  turpentine  6  parts  | 

neforc  chronometers  had  attained  their  present  excellence,  i  agitate  with  about  l  j,,  part  of  dr.v  slaked  lime.    Alter  standing  a 
and  lunar  observations  were  commonly  pnicticcd,  it  was  pro-  <  few  days,  it  is  drawn  ulf ;  ,5  parts  of  this,  and  i  of  bronze  pow- 


posed  to  determine  the  longitude  at  sea  from  the  variation  of 
the  conipa-ss :  but  owing  to  the  difficulty  of  its  being  accurately 
determined  from  such  an  unstable  ob.servatory  as  a  ship's  deck, 
and  from  other  causes,  this  method  was  found  to  have  no 
practical  value. 

Var'i-cose    Stock'ing.      Ela.stic  hose  to  com- 
press anil  siililiort  ilisteiult-d   veins  in  tlie  leg  anil 
foot.      See  next  aitiele. 
Fig.  6910.  Var'i-cose-vein      Band'age. 

All  el.istie  bandage  applied  to  any 
part  of  the  body  in  order  to  coni- 
pres.s  and  retain  varieose  veins. 

Similar  bandages  are  used  in  the  treat- 
ment of  weak,  swollen,  or  ulcerated  limbs, 
and  tumors,  and  for  supporting  the  body 
I  in  ca-ses  of  corpulence  and  of  abdominal 
\  weakness. 

They  are  termed  anklets,  belts,  knee- 
[  caps,  "stockings,   etc.,   according   to   their 
particular  function  and  place  of  applica- 
tion. 

Var'nish.  A  solution  of  gum  or 
resiu  in  oil  or  spirit,  whieh  in  dry- 
ins  leaves  a  smooth  hard  coating  on 


der  form  llessemer  gold-paint. 

3  Black  atrtt/tr  varnisk  (used  by  coach-makers).  Blclted 
amber,  1  pound  ;  drying  oil,  hot,  ^  pint  ;  black  rosin,  powdered, 
3  ounces  ;  Naples  asphaltum,  4  ounces.  Incorporate,  and  when 
partially  cooled,  add  turpentine  1  pint. 

4.  Black  iron-work.  Fused  asphaltum,  48  pounds ;  boiled 
oil,  10  gallons;  red  lea^l  and  litharge,  each  7  pounds;  white 
.-upperas,  dried  and  powdered,  3  pounds.  Boil  for  2  liours,  and 
aild  hotliuseed-oil,  2  gallons;  dark  gum  amber,  fused,  8  pounds, 
liiiil  about  2  iiours  longer,  until  a  drop  of  the  mass  may  be 
rolled,  when  cool,  into  a  pill;  then  withdraw  the  heat  and  stir 
in  30  gallons  turpentine. 

5.  Black  Japan,  a  Naples  asphaltum,  50  pounds;  dark 
gum  aninie,  8  pounds.  Fuse:  add  linseed-oil,  12  gallons; 
boil  as  before;  add  dark  gum  amber  10  pounds,  fused  and 
boiled  with  2  gallons  linseed-oil ;  add  dryers,  and  proceed  as 
before. 

6.  Burnt  umber,  8  ounces  (ground  in  oil);  asphaltum,  4 
ounces,  dissolved  iu  heated  oil.  Mi.x.  and  add  what  remains  of 
1  gallon  boiled  oil;  boil,  and  thin  with  turpentine 

c  Litharge,  4  parts;  boiled  oil,  87;  spirits  turpentine,  2; 
red  lead,  6  ;  umber,  1 ;  guni-shellac,  8  ;  sugar  of  lead,  2  ;  white 
vitriol,  1.  All  the  ingredients  except  the  turpentine  and  a  small 
quantity  of  the  oil,  are  boiled  together  for  5  hours,  continually 
stirring  ;  the  oil  is  added  from  time  to  time  to  allay  frothing, 
and  the  turpentine  is  mixed  in  when  the  varnish  is  nearly  cool. 

6.  Botiij.  a.  Best  African  copal,  8  pounds;  drying  oil,  2 
gallons;  turpentine,  3t  gallons.     Made  like  amber  varnish. 

b.  Pale  gum  copal,  8' pounds  :  clarified  oil,  2  giillons  ;  sugar 
of  lead,  i  pound;  turpentine,  3.  gallons.     Proceed  as  before, 


a  stirface  to  which  it  has  been  ap      ^^  ^^^ ,  .—r ,-.o 

plied.      The  gums    principally  used  ]  and  mix  while  hot  with  a  varnish  composed  of  pale  gum  anime, 
in  the  iireparation  of  oil-varnishes    8  pounds;   linseed-oil,  2  gallons;  white  copperas,  i  pound; 
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prepar 
are  amber,  anime,  and  cop;il.     The 
first   is   hard,   tough,    and   soluble 
with  difficulty ;  it  makes  an  excel- 
lent varnish,  but  is  expensive,  and 
dries  slowly.    Anime  dries  i|uickly, 
is  nearly  as  hard  and  insolulile  as 
amber,  but  is  delieient  in  tough- 
ness, is  liable  to  crack,  and  turns 
dark  on  exposure  to  air  and 
^=     light.       Copal  is   next  in 
durability  to  amber,   and 
the     paler     kinds     when 
made  into  varnish  become 
it  is  m 


turpentine,  34  pillons.  The  mixture  is  immediately  strained 
into  vessels.  "This  varnish  is  used  on  carriage  bodies  ;  it  dries 
in  about  4  hours  in  summer,  and  6  in  winter. 

7.  Bookbinders'.  Gum  sandarach,  3  ounces;  rectified  spirit, 
1  pint.     Dissolve  cold,  frequentlv  stirring. 

i.  Carriase.  a.  (S;)iri(,  for  interior  work.)  Gum  sandarach, 
IJ  pounds  ;  pale  shellac,  j  pound  ;  clear  pale  rosin,  )  pound  ; 
alcohol  (specific  gravity,  8220),  3  quarts.  Dissolve,  and  add 
pure  Canada  balsam,  U  pounds.     Dries  in  10  minutes  or  less. 

b.  (Oil.)  Pale  African  copal,  8  pounds.  Fuse  ;  add  clarified 
linseed-oil,  21,  gallons.  Boil  until  stringy,  and  add  dried  cop- 
peras and  litharge,  e.ach  i  pound.  Again  boil,  thin  with  5.\  gal- 
lons turpentine,  and  mix  with  a  varnish  conipo.sel  of  gum 
anime,  8  pounds;  clarified  linseed-oil,  2i  gallons;  dried  sngiir 
of  lead  and  litharge,  each  i  pound.  B"oii  as  before,  and  thin 
with  turpentine. 

c.  (Second  quality.)     Gum  animi,  8  pounds  ;  clarified  oil,  6 
ore   lai-CTelv  used    than  '  gallons;  litharge,  5  ounces  ;  dried  and  powdered  sugar  of  lead 

o     y  .     "  .       ,    !  and  white  conne 


any 


lighter  on  exposure;    it  is  niore  largeiy  useu    "'•",' |  |^-J™|,!t;---"p'-„a?,each'l  pound.  Proceed  as  before,  and  thin 
other  gum   in   preparing    oil-varnishes,   anime  ■  ^^^y^  turpentine,  SJ  gallons. 

■    "        ■  '      '  '         I      9    Cliinest     Mastic  and  sandarach,  each  2  ounces;  alcohol,  1 

Dries  in  6  minutes.  . 

^  pounds.    Fuse,  boil  with  1 


being  freiiuently  added  to  impart  drying  properties. 
Mastic  is  a  soft  rosin  ;  it  may  be  mixed  with  spirits  of  wine  I  Pint-     Dries  in  B  ■j;;""';'^^ 
turpentine,  forming  a  brilliant  v.aruish,  which  Hows  readily     „i'f  .'.'^^;  „:i"„„\ 't'J'„  „uh  Uirpenti 
,d  works  easily  ;  it  may  be  removed  by  friction  with  tlie  hand,  I  P-"'  «'>  7„°^  j  J''jJ^7  '^'  '^,'„"S^    "„nd 
,.i  1=  l,»n,.o  used  for  nicluresaud  other  delicate  works.    Dammar  i  „  "   .^"P"'   .'"",,  ,'.''„    .._.:.:..  ..'  .  .;, 


and  .■  .  ..  .    . 

and  is  hence  used  for  pictures  and  other  delicate  works, 
is  softer  than  mastic,  with  which  it  is  sometimes  mixed,  form- 
ing a  clear  colorless  varnish,  suitable  for  maps,  etc. 

Common  rosin ,  dissolved  with  the  as.sistance  of  heat  in  llnseed- 
oil  or  turpentine,  is  used  as  a  varnish  for  some  common  pur- 
piLses,  and  is  mixed  with  other  varnishes  to  impart  brilliancy, 
but  unless  sparingly  used  renders  them  liable  to  crack.  Lac 
and  sandarach  form  the  bases  of  most  spirit-varnishes  ;  they 
are  dissolved  in  strong  alcohol,  and  applied  to  articles  which 
are  not  exposed  to  the  weather. 

Linseed-oil  boiled  with  substances  for  clarifving  and  im- 
parting drying  properties  is  the  usual  vehicle  for  oil-varnishes. 
The  general  mode  of  preparation  is  nearly  the  same  for  all. 
The  oifis  boiled  in  a  set  pot  in  a  masonry  or  brickwork  furnace, 
and  is  griidually  poured  upon  the  gum  while  in  a  state  of  fusion 
in  the  giim-pot,  the  mixture  being  constantly  stirred  during 
the  proce.s.s.  Brass  or  copper  wire  sieves  having  about  40 
meshes  to  the  inch  are  used  for  straining  the  ingredients.  The 
turpentine  is  afterward  added  while  hot,  and  thoroughly  in- 
corporated by  stirring,  and  the  varnish  strained  into  proper 
vessels,  which  are  set  by  to  allow  it  to  become  clarified.  A 
moderate  degree  of  heat  only  should  be  employeil  dnriiig  the 
process,  too  great  heat  rendering  the  varnish  sticky  and  injur- 
ing its  flowing  propiTties.  In  preparing  .spirit-varnishes  on  a 
large  scale,  a  still  niav  be  advant  igeously  employed.  The  gum 
and  spirit  are  mixed,  and  sufficient  heat  applied  to  rau.se  a 
gentle  boil.  The  spirit  which  distills  over  is  afterward  com- 
bined with  the  varnish. 

Subjoined  are  some  of  the  recipes  employed  :  — 
Am'btr.  1.(1  Gum  amber  (fused),  6  pounds;  hot  clarified 
linseed-oil,  2  gallons  Boil  until  it  xtrinas  well,  and  when  some- 
what cooled  add  4  gallons  spirits  of  turpentine  To  make  it  dry 
quicker,  boiled  oil  may  be  used,  or  dryers  may  be  added  during 
the  cooling.  ,  „  ,      ,    ^ 

6.  Amber,  4  ounces  ;  pale  boiled  oil,  1  quart.  Proceed  as  before. 


dried,  3  to  4  ounces. 
Powderi  and  add  in  small  quantities  at  a  time  to  1  pint  turpen- 
tine, heated  in  a  water-bath. 

c.  (Japanner's  Copal.)  Pale  African  copal,  7  pounds  ;  dr)-- 
ing  oil,  J  gallon  ;  turpentine,  3  gallons      Proceed  as  in  a 

d.  (Spirit.)  Copal,  prepared  as  above,  4  ounces;  gnm  san- 
darach, 6  ounces;  mastic,  2  ounces  ;  pure  Chio  turpentine,  3 
ounces;  powdered  glass,  5  ounces  ;  alcohol,  1  quart.  Dissolve 
by  gentle  heat. 

e.  Coarsely  powdered  copal  and  glass,  each  4  ounces  ;  cam- 
phor, i  ounce;  alcohol,  1  pint     As  above. 

n     -r^...,...>      a.  Pale  Canada  balsam  and  rectified  spirits  of 


Used  for  drawings,  tracing  and  trans- 


11.  'Criistat. 
turpentine,  equal  parts, 
fer  paper  .,  , 

b    Mastic,  3  ounces;  alcohol,  1  pint.     For  pencil-drawings 

12.  Flexible  {also  called  balloon  or  caoutchouc  varnish)  a. 
India-rubber,  in  small  pieces.  1'.  ounces;  chloroform,  ether 
(washed),  or  bisulphide  of  carbon.  1  pint.     Dissolved  cold. 

b  Dried  white  copperas  and  sugar  of  lead,  each  3  ounces  ; 
litharge,  8  ounces;  linseed-oil,  1  g.-illon.  Boil  until  stiingv 
cool  slowly,  and  draw  off  the  clear  portion  ;  if  too  thick,  add 
drying  oil.  , 

r.  India-rubber,!  ounce;  drying  oil,  1  quart.  Dissolve  by 
heat.  ,      ,  u-        A 

13.  Furniture.    White  wax,  1  part  ;  spirits  turpentine,  4. 

14  Gililer's  Pale  lac,  in  grains,  gamboge,  dragon's  blood, 
and  annotta,  each  12t  ounces ;  .salfton ,  3j  ounces.  Each  gum  is 
dissolved  separately  fn  ii  pints  alcohol,  and  the  annotta  and 
saffron  are  separately  infused  in  a  likeqnantity  of  alcohol.  The 
inn-redients  are  mixed  to  form  any  particular  lint  desired. 

15.  For  Run  barr,  l.i  Shellac.  U  ounces;  dragon's  blood,  d 
drams;  alcohol,  1  quart.     Applied' after  browning. 

16.  Jmc  Vnrni^h.  a.  Seed  lac  or  shellac,  8  ounces;  alcohol 
or  najihtha,  1  quart.  . 

b.  Pale  shellac,  5  ounces;  borax,  1  ounce;  water,  1  pint. 
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Digest  at  nearly  the  boiltDg-poiat  until  dissolved,  and  strain. 
Used  for  water-colors,  inks,  etc  ;  when  dry.  it  is  waterproof. 

c.  {Lar<iuer  for  brass-work,  etc.)  Turmeric  (ground),!  pound; 
alcohol,  2  gallons.  Macerate  for  1  week,  stniin  bv  expression, 
and  add  gimboge,  \\  ounces  ;  pale  shellac,  }  pound  :  gum  san- 
darach,  3V  pounds.    Strain,  and  add  turpentipe-varnish,  1  quart. 

Other  facquers  are  prepared  in  a  similar  way  from  akoho! 
and  shellac,  a  solution  of  the  coloring  iiigredient-s,  as  dragon's 
blood,  gamboge,  etc.,  being  kept  on  hand  and  added  to  produce 
any  required  tint. 

i6.  MnJiosany.  Gum  auime  (sorr^).  8  pounds  ;  litharge  and 
sugar  of  lead  (powdered  and  dri^'d),  each  4  ounces.  Prepare  as 
in  "  body  '"  varnish,  and  thin  with  turpentine. 

17.  Mastic.  Pale  gum  mastic,  5  pounds;  pounded  gla.«s,  3 
pounds  :  turpentine,  2  gallons.  Put  in  a  round  vessel  and  roll 
until  dissolved. 

18.  OaX:  or  wainscot,  a.  Clear  pale  rosin,  3.V  pounds;  tur- 
pentine, 1  gallon. 

b.  Add  to  the  above  1  pint  Canada  baUam. 

19.  Patent  leather.  1st  coat.  l*ale  Prussian  blue  (containing 
alumina),  5  ounces;  drying  oil,  1  gallon.  Boil  to  the  consist- 
ency of  single  size.  When  cold,  grind  with  a  httle  vegetable 
black.  2d  coat.  A  little  more  Prussian  blue  is  added  to  the 
above.  3d  coat.  The  oil  is  boiled  until  stringy,  and  a  little 
pure  Prussian  blue  and  vegetable  black  are  added.  The  last 
coat,  or  finishing  varnish,  is  similarly  prepared,  but  contains  i 
pound  pure  dark  Pru-^^sian  blue  and  i  pound  pure  vegetable 
black  per  gallon  ;  a  little  copal  or  amber  varnish  is  often  added. 

20.  S/tirii.  a.  (Brown  nard)  Gum  sandarach,  3  pounds  ; 
pale  shellac  or  seed  1  ic,  2  pounds  ;  alcohol,  2  gallons.  Dissolve, 
and  adJ  turpentine-varnish,  1  quart.  AgiLite  well,  strain,  al- 
low it  to  .^taud  for  a  month,  and  draw  off  the  clear  portion. 

b.  (White,  hard.)  Gum  sandarach,  5  pounds;  camphor,  2 
ounces;  coarsely  pounded  gHas,  3  pounds;  alcohol,  7  quarts. 
After  straining,  add  1  quart  Canada  balsam, 

e    {Soft,  brilliant.)     Sandarach,  6  ounces  ;   elemi,  4  ounces  : 
aninie,  1  ounce  ;  camphor,  i  ounce  ;  alcohol,  1  quart.    Proceei 
as  before.    Gum  benzoin,  balsam  peni,  balsam  tolu,  oil  of  laven- 
der, or  essence  of  musk  or  ambergris  may  be  added  to  impart  ' 
a  scent, 

21.  Transfer.  Mastic  and  sanderach,  each  4  ounces.  Dis- 
solve in  U  pints  alcohol,  and  add  Canada  balsam,  i  pint. 

22.  Wax.  a.  Pure  white  wax,  1  pound.  Melt  with  a  gentle 
heat;  add  warm  spirit  of  specific  gravity  .8.30,  1  pint.  Mix 
thoroughly,  and  grind  to  a  paste  on  a  slab  with  a  muller,  add-  i 
ing  more  spirit,  as  required  ;  the  paste  is  then  made  into  an 
emulsion  with  S\  pints  water  in  a  marble  mortar.  Used  as  a  I 
varnish  for  paintings.  When  dry.  it  is  equally  heated  by  pass-  ! 
ing  a  hot  iron  over  its  ?urfice,  or  othermse,  and  after  cooling,  ! 
is  polished  with  a  lineu  cloth.  [ 

b.  [For  Furniture.)  Wax,  5  ounces;  spirits  of  turpentine,  1  ! 
qunrt. 

23    French  Potixk.     Gum  sandarach,  14  ounces  ;  shellac.  14  [ 
ounces;  gum  mastic,  7 ounces;  alcohol  (spi-cific  gnvity, 0.8295), 
7  pints.     Pulverize  the  gums,  and  effect  their  solution  by  agi- 
tation, without  the  aid  of  heat.     For  porous  woods,  7  ounces 
Venice  turpentine  are  adled. 

24.  S/iftlac  Varnish.  2V  ounces  shellac,  coarsely  pulverized ; 
1  pint  alcohol.  Keep  in  a  warm  place  for  a  few  days,  frequently 
shaking  it  until  the  gum  is  dissolved  ;  strain. 

25.  Bookbinder's  Varnish.  Dissolve  5  ounces  shellac  in  1 
quart  alcohol ;  boil  a  few  minutes  with  lo  ounces  of  recently  [ 
heated  animal  charcoal ;  if  not  then  perfectlv  colorless,  add  a 
little  more  charcoal.  When  colorless,  strain  through  silk,  and 
afterward  filter  through  blotting-paper.  If  wanted  perfectly 
pure,  strain  when  cold. 

2(3.  Colored  Spirit- Varnish,  for  coating  brass  and  other  al- 
loys.   2  parts  seed  iac,  4  sandarach,  4  elemi,  40  alcohol. 

Alcoholic  solutions  of  gummi-gutta,  and  dragon's  blood,  or 
fuchsin,  picric  acid,  martins  yellow,  ami  coralline,  are  separate- 
ly prepared  and  added  to  tlie  above  in  quantities  ascertained  by 
trial  to  impart  the  desired  color. 

To  remove  the  marks  left  by  the  brush,  and  to  impart  luster, 
varnish,  after  drying,  is  pniishtLi.  This  is  effected  by  first  rub- 
bing with  powdered  pmnice  and  water,  and  next  with  an  oiled 
rag  and  tripoli  until  the  desired  polish  is  produced.  The  sur- 
face is  afterward  dried  with  a  soft  linen  cloth  ;  any  gre.as)-  ^^^ 
ness  is  removed  by  means  of  powdered  starch,  and  the  "^^ 
process  is  finished  by  rubbing  with  the  hand. 

Great  care  must  be  taken  that  the  surface  to  which  var- 
nish is  applied  be  free  from  grease  or  smoke,  which  pre- 
vents all  oil-varnishes  from  drying. 

Varnish  of  excellent  quality  was  made  in  ancient  Egypt, 
and  in  some  cases  has  retained  its  brightnes.^  during"  the 
lapse  of  thirty  centuries. 

They  baked  their  varnish  on  clay,  with  a  moderate  heat, 
we  may  suppose.  It  does  not  appear  that  they  had  any 
true  glaze.  That  came  from  China  many  a  long  year  after. 
See  Gl.\ze;  Pottery. 

The  Chinese  are  said  to  make  varnish  by  beating  to- 
gether fresh  blood  with  quicklime,  which  is  extensively 
used  as  a  coating  for  wooden  articles  which  they  wish 
to  make  completely  water-tight.  Von  .Srherz*?r,  who 
first  introduced  this  substance  to  the  notice  of  Eiinv 
peans,  says  he  h;ts  seen  in  Pekin  wooden  chests  that 
had  been  varnished  with  it,  which,  after  a  journey 


over  Siberia  to  J^t.  Petersburg  and  back,  were  still  sound  and 
perfectly  water-tight.  Even  biiskets  of  straw  used  for  the  trans- 
portation of  oils  are  made  fit  (or  the  purpose  bv  means  of  this 
varnish.  Past^jboard  coated  with  it  becomes,  both  in  appear- 
.ance  and  tirmuess,  like  woud.  Articles  requiring  to  be  abso- 
lutely impervious  are  varnished  twice,  or  at  the  most  three 
times,  by  the  Chinese. 
See  also  Lacqcer. 

Var'nish-iug.      {Phot our aph,i. )    Tlie   protection 
of  a   linishtMl   iihotogi-apliiu   negative   by  flooding  it 
witli  a  solution  of  resin  in  alcohol  or  benzole,  where- 
by it  receives  a  hard,  glossy  surface,  and  is  able  to 
staml  the  wear  and  tear  of  printing. 
j      Var'nish-lens.     A  small  lens  made  by  putting 
,  a  droj.  of  co[.al  ou  a  tlat  piece  of  oiled  glars.    It  con- 
:  geals  into  a  plano-convex  len.s. 

Vase.  A  large  cup  or  open-mouthed  jar,  witli 
handles. 

The  ample  variety  of  Egyptian  forms  may  be  understood 
when  it  is  said  that  the  modern  teapot  form,  the  large  oil-jar, 
the  China  vase,  the  common  pitcher,  the  water-ewer,  the  ale  and 
wine  glasses,  the  flower-glasses,  the  drinking-goblet,  the  beaker, 
and  the  bowl  areall  to  be  seen  in  Egyptian  paintings.  Analysis 
and  observation  prove  that  the  Etruscan  and  Campanian  pot- 
tery included  most  kinds  now  known,  including  porcelain  and 
that  they  had  glazes  of  glass,  lead,  and  salt.  Of  the  Athenian 
vases  some  are  fluted,  some  of  a  jet  black,  and  others  a  bright 
red-  The  Corinthians  had  a  heavy  coarse  black  ware.  That 
of  Athens  was  the  lightest  and  most  elegjtnt,  that  of  Sicvon  the 
brightest  and  most  ancient.  The  Greeks  had  also  pink  vases 
with  black  silhouettes. 

The  Barberini  or  Portland  vase  is  the  largest  and  best  pre- 
served specimen  of  ancient  paste  glass.  The  figures  represent 
the  nuptials  of  Thetis  and  Pelens. 

For  a  treatise  on  va.ses,  see  Fosbroke's  "  Encyclopaedia  of 
Antiquities,"  I.  233- 243. 

See  also  Rawlinson's  "Five  Great  Empires,"  Vol.  I.  389- 
391. 

Vat.  A  wooden  tub  ;  used  for  many  purposes, 
such  as  for  mash^  wash,  hop-liquor,  in  brewing  and 
distilling.     Also  known  as  a  hack. 

As  a  mere  storage  vessel,  it  is  a  Cistern  or  Tank 
(which  see). 

Also  used  in  many  chemical  and  manufacturing 
operations  in  which  the  substances  used  are  boiled, 
soaked,  steeped,  lixiviated,  elutriated,  etc.  See 
Stakch  ;  Tanning  ;  etc. 

A  vessel  used 
in  the  wet  treat- 
ment of  ores. 
See  list  under 
ME7ALLURGY. 


In  Fig.  6911,  the  tail- 
ings pass  through  the 
perforated  bottom  of  the 
mixing-hopper,  and  de- 
scend through  a  pipe  of 
such  length  as  to  balance 
the  mercury  in  a  retort 
connected  with  the  open 
vat  into  which  the  tail- 
ings discharge.     Within 


Amalgamating  -  Vat. 


VAULT. 
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the  vat  is  a  series  of  horizontal  and  vertical  concentric  per- 
forated copper  partitions,  which  force  the  contents  to  talce  a 
devious  course.  The  vat  and  retort  are  surrounded  by  steam- 
jucltets.  Tile  funics  of  mercury  are  injected  into  the  descend* 
ing  body  of  the  tailings  within  the  pipe. 

Vault.  {Architecture.)  A  pa-ssai^e  or  room  with 
an  arL-hed  ceiling.  An  e.Ytemlud  arcli  covering  an 
a^jartment. 

Vaults  arc  cyli/idrieal, 
Kg.  6912.  coved,  or  groined. 

1.  A  cylindrical  vault 
has  a  semicircular  arch  (a). 

2.  A  coved  vault  has  an 
arcli  which  springs  from 
all  sides  of  its  plan  (6). 

3.  A  (/roiticd  arch  is  one 
fornicd  Ijytwo  intersecting 
vaults  (c,  Eonum  groined 

Vaults.  vault  ;   d,  Gothic  groined 

vault). 

The  pavement-sidewalks  of  cities  are,  to  a  Large  extent, 

used  as  coal-cellars.    Fig.  6913  shows  a  garbage-box  set  within 


Fig.  G91G. 


Vault -Coi-n. 

In  Fig.  6918,  the  inverted  metallic  girders  have  intervening 
elongated  glasses,  the  lines  of  junction  being  covered  with  strips 
to  exclude  moisture  and  secure  the  glasses  in  place. 


Fig  6917 


Vault-Li: 


Citij  Vault,  with  Coal-Ckute  and  Garbage-Box. 

a  pit  in  the  sidewalk.  The  cover  of  the  pit  is  a  lid,  and  the  floor 
is  hinged,  so  that  it  may  be  opened  when  delivering  coals  into 
the  vault. 

Vault-cov'er.      A  lid  over  a  hole   through   a 
pavement.    The  hole  may  have  a  movable 
cover,  to  be 
Fig.  691i.  removed,  as 

inFig.6914, 
'  when  coal  is 
to  be  emp- 
tied into  the 
vault;  or  it 
may  be  for 
light  or  ventilation,  or 
both. 

Fig.  6915  is  a  vault-cover  with  glass  bull's-eyes  or  prisms. 
Between   the  lights  of  Fig.  6916  are  congeries  of  pyramidal 
elevations,  whose  intervening  depressions  drain  into  gutters  in 

the  belly  of  each  cor- 
Fig.  6915.  rogation. 

Vault'ing. 

Vault  i  II  gs ,  or 
arched  roofs,  are 
supported  by 
ribs  or  groins, 
often  intersect- 


In  McOormaclt*s,  the  sections  of  the  circular  vault-cover  are 
alternately  open  and  glazed  with  lenses.  The  cover  is  adjust- 
able above  a  lower  circle,  partly  glazed  and  partly  open,  so  as 
to  bring  the  light  sections  into  coincidence  and  leave  ventilat- 
ing openings,  or  close  the  latter. 

V-bob.  A  form  of  bell-crank,  used  to  change  the 
direction  of  motion,  as  the  horizontal  motion  of  the 
cross-head  of  a  .steam-engine  to  the  vertical  motion 
of  a  pump-rod  working  in  a  iuiue-.sliaft. 

V-croze.  (Coopering.)  One  formed  for  cutting 
an  angular  heading-groove. 

Vec'tis.     (Siirtiiml.)     An  obstetric  lever. 

Veg'e-ta-ble-chop'per.  One  for  cutting  root.s, 
etc. ,  lor  stock. 

Fig.  6920  consists  of  a  row  of  blades  on  the  under  side  of  a 
vertically  oscillating  lever.  The  knives  are  bolted  to  a  plate 
which  is  secured  to  the  lever,  and  work  into  a  segmental  trough 
in  which  the  vegetable  or  meat  is  placed.  A  spring  beneath  the 
lever  raises  the  knives,  which  have  a  length  nearly  equal  to  the 
width  of -the  trough  in  which  they  operate. 

Fig.  6918. 


Coal- Hole  Cover. 


Vault-  Cover. 


ing  each  other»  meetincj  in  a  hosfi  in  tlie  center, 
and  frequently  springing  IVom  corbels,  brackets, 
etc. 

Vault' in g-horse.  A  wooden  horse  in  a  gym- 
nasium, for  }>r;iotice  in  vaulting.  Mentioned  by 
VciT'-tius  ;  ooinnion  in  ancient  times. 

Vault-light.  A  cover  Utv  a  pavement  coal- 
hole, or  a  section  of  sidewalk  ;  partially  glazed, 
to  illuminate  the  vault  beneath. 

In  Fij.  C917,  the  glass  panels  in  the  vault-cover  have  a 
grooved  upper  surface  and  an  under  surface  composed  of  a 
series  of  rounded  parallel  ridges  uf  unequal  depth,  with  in- 
tervening rounded  valleys. 


Veg'e-ta-ble-cut'ter.  One  for  slicing  or  chop- 
ping roots  or  leaves,  as  ])otatoes,  cabbage,  etc.  See 
KooT-CUTTKU  ;  etc. 

Veg'e-ta-ble-ex'tracts  Ap'pa-ra'tus.  This 
apparatus  consists  of  means  for  partial  grinding  and 
then  boiling  or  steaming  the  materials  to  extract  the 
juices  ;  followed  by  presses  for  separating  the  liquid 
from  the  fibrous  and  cellular  portions  of  the  i)hint. 

Sometimes  a  common  boiler  is  used  to  condense  the  liquid  and 
bring  the  extract  to  the  de?iired  consistence  ;  but  in  order  to 
avoid  the  destruction  or  modification  of  some  juices 
Fig.  6919.     it    becomes  neces- 

sjiry  'o  treat  them  Fig.  6920. 

at  a  lower  temper- 
which 


if'ej^etabtf.  -  Chojtpcr 
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VegetcU/le  Slicer  and  Grater. 


Fig.  6922. 


Sa  Iter /era  ut-Machine. 


Veg'e-ta-ble-parch'meut. 

diKed    by   immersing    unsized 

acid  diluted  with  about  onu 


Fig.  6923. 


also  RooT-GRiNDEB,  page 
1976. 

Veg'e-ta-ble- 
i'vo-ry.  Tlie  nut 
ota  species  of  South 
American  palm  (the 
Phytclcphus  inacro- 
carpa),  much  used 
in  turnery.  ThH 
nuts  are  known  in 
commerce  as  Corosso 
nuts, 
A  substance  pro- 
paper    ill    sulphuric 


Vegetable- Slicer. 


half  its  volume  of  water. 
Remaining  acid  is  neutral- 
ized by  an  alkali.  This 
closes  the  pores  of  the 
paper,  producing  appar- 
ently a  change  in  its 
molecular  constitution 
without  chemical  altera- 
tion, and  the  product 
closely  resembles  anin\al 
parchment  both  in  its 
apjiearance  and  properties. 
rapifrinc.      See   Pauch- 

MENT-PAPER. 
Mr.  Colin  Campbell  treats  the  paper  with  a  strong  solution  of 
alum,  and  dries  it  thoroughly,  before  dipping  in  the  acid.     The 

alum  prevents 
Fig.  6924.  the    action  of 

the  acid  from 
being  so  rapid 
as  before,  and 
renders  th  e 
whole     opera- 
tion more  man- 
ageable. Paper 
which  has  been 
printed  on  can 
be  converted  into  vegetable- 
parchment  if  treated  in  this 
way.     He  proposes  to  make 
parchment-paper  in   endless 
lengths    by   connecting    the 
alum      and      sulphuric-acid 
bath    with    the    paper-ma- 
chine. 

Veg'e-ta-ble  -  sli'- 
cer.  The  German  in- 
strument    for     cutting 


Vegetable- Slicer. 


cabbage-heads  for  sauer- 


Jouo  by  means  of  a  Vacuum-pan  (which  see).     This  ingenious  i 
device  has  attained  its  prin- 
Fig.  6921.  cipal   relebrity    in   boiling 

tbe  juice  of  the  sugar-caue, 
but  is  not  uukno^Yu  in  the  ■ 
laboratory.  Its  essential  : 
principle  consists  m  with-  , 
drawing  a  portion  of  the  ; 
atmospheric  pressure,  so  < 
ns  to  lower  the  boiling- 
point, 

Veg'e-ta-ble- 

flaii'nel.  A  fabric 
made  of  a  fine  tiber 
obtained  from  the 
leaves  of  the  Pinus 
SJjlirstris.  Pine-wool. 
Veg'e-ta-ble- 
grat'er.  A  macliine 
for  pulping  roots  or 
leaves. 

Fig.  6921  ia  for  cutting 
or  grating.  The  vegetable 
in  the  hopper  is  exposed  to 
the  action  of  the  knives  on 
the  inner  rotary  cone  ;  the  knives  are  adjusted  to  regulate  the 
thickness  of  the  slices.     A  grating-tone  may  be  substituted  for 

the  cutting-coue. 


kraut  consists  of  a  table  with  several  blades  inserted 
over  oblique  slits  in  the  table,  and  projecting  slightly 
above  its  general  surface.  The  pith  of  tlie  stalk 
having  been  removed  by  a  scoop  or  suitable  knife, 
the  cabbage-head  is  pushed  back  and  forth  over  the 
knives,  the  shreds  falling  through  the  slits  in  the 
table  into  the  tub  below.  The  cut  cabbage  is  salted 
down  and  seasoned.     See  also  Root-cutter. 

Fig  6923  is  a  smaller  household  implement,  for  slicing  cu- 
cumbers, potatoes,  apples,  etc. 

Fig,  6924  is  a  machine  in  which  the  vegetables  are  advanced 
by  a  weighted  follower  against  a  series  of  knives  in  a  wheel 
wliich  is  rot^ited  in  a  plane  at  right  angles  to  the  root-trough. 
See  also  Vegetable-cutter  ;  Root-cutter. 


Veg'e-ta-ble  -'wash'er. 

page  lit 76. 

Ve'hi-cle.     A  ear  or  other  conveyance, 
der  the  following  heads  :  — 


See   Root- WASHER, 
See  un- 


Accelerator, 

Ambulance. 

Army-wagon. 

Artillery-carriage. 

Barouche. 

Barrow. 

Basket-carriage. 

Basterna. 

Bath-chair. 

Bathing-machine. 

Battery -forge. 

Battery -wagon, 

Berlin. 

Bicycle. 

Bier. 

Boat-car. 

Bob-sled. 

Bob-sleigh. 

Booby -hut. 

Booby-hutch. 

Break. 

Brett. 

Brick- truck. 

Britzska. 

Brougham. 

Buck- wagon. 

Buggy. 

Cab. 

Cabriolet. 

Calash. 

Caleche. 

Camion. 

Car  ^varieties ;  see 

Caravan. 

Cariole. 

Caroche. 

Carriage. 

Carryall. 

Cart. 

Casemate-truck. 

Chair.    Bath 

Chaise. 

Chaise-cart. 

Chariot. 

Chariotee. 

Child's  carriage. 

Clarence. 

Coach. 

Corf. 

Coup6. 

Curricle, 

Cutter. 

Dan. 

Dearborn. 

Dennet. 

Diligence. 

Dog-cart. 

Drag. 

Dray. 

Droitska. 

Drosky. 

Dummy -car. 

Dumping-car. 

Dumping-cart. 

Dunipiug-sled. 

Dumping-wagon. 

Earth-car. 

Fiacre. 

Fire-engine. 

Float. 

Fly. 


Varieties  of  Vehicles. 
Fourgon. 


Car). 


Gig. 

GiU. 

Ginny-carriage. 

Gladstone. 

Glass-carriage. 

Glass-coach. 

Go-cart. 

Gun-carriage. 

Hack. 

Hack-barrow. 

Hackery. 

Hackney -coack. 

Hand-barrow. 

Hand-car. 

Hand-cart. 

Hansom. 

Hearse. 

Horse-litter. 

Hoire- carriage. 

Ho&e-reel. 

Ice-boat. 

Ice-carriage. 

Ice-chair. 

Jaunting-car. 

Juniper. 

Jump-seat. 

Kellach. 

Kibitka. 

Ladder-carriage. 

Landau. 

Landaulet. 

Liquid-manure  cart. 

Litter. 

Locomotive -chair. 

Log-sied. 

Lorry. 

Lumber- wagon. 

Mail-coach. 

Man  u  motor. 

Mortar-wagoD. 

Night-cart. 

Noddy. 

Omnibus. 

Outside-car. 

Palanquin. 

Perambulator. 

Petroleum-cart. 

Phaeton. 

Pilentum. 

Pony-chaise. 

Post-chaise. 

Rail  way -car. 

Refrige  rating-car. 

Revolving  car. 

Road- locomotive. 

Rockaway. 

Sailing-carriage. 

Sedan. 

Sled. 

Sledge, 

Sleigh. 

Sling-cart. 

Sociable. 

Spring-wagon. 

Stage. 

Stanhope. 

Steam-carriage. 

Street-sprinkling  cart 

Stretcher. 

Sulky. 


VEHICLE. 
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Tender.  Telocipede. 

Tilbury.  Victoria, 

Tim-whiskey.  Vis-a-vis. 

Tip-slud.  Wagon. 

Tram.  Wagonette. 

Trench-cart.  Wain. 

Tree-remover.  Water-barrow. 

Trol  ley .  AVIieel  barro  w . 

Truck.  Wheel-chair. 

Tumbril.  Wind-car. 
Van. 

See  also  ToolSj  Appliances^  and  Parts  of  Vehicles. 


Arm. 

Axle. 

Axle-adjuster. 

Axle-arm. 

Axle-box. 

Axle-clauip. 

Axle-clip. 

Axle-coupling. 

Axle-gaga 

Axle-j;uard. 

Axle-liook. 

Axle-lathe. 

Axle- lubricator. 

Axle-nut. 

Axle-setting  machine. 

Axle-skein. 

Axle- telescope. 

Axle-tree. 

Body. 

Body-loop. 

Bolster. 

Bolster- coupling. 

Bolster- plate. 

Bow. 

Bow-iron. 

Box. 

Box-axle. 

Brace. 

Bracing -chain. 

Brake. 

Breech  ing-hook. 

Buggy-top. 

Bushing. 

Butting-ring. 

Cab. 

Calash-top. 

Carriage-bolt. 

Carriage-cou  pi  i  n  g. 

Carriage-guard. 

Carriage-jack. 

Carriage-lock. 

Carriage-milker's     tools       (see 

WOOD-WOKKINQ  ToOLS,  etc.). 

Can-iage-seat. 

Carriage-shackle. 

Carriage-spring. 

Carriage-step. 

Carriage- to  p. 

Carriage- wheel. 

Cart-ladder. 

Circle. 

Clip. 

Clout.      ■ 

Compound  axle. 

Coupling-pin. 

Coupling-pole. 

Cuttoo-plate. 

C-spring. 

Detaching  horses  from  vehicles. 

Dickey. 

Dish. 

Double-tree. 

Draft-bar. 

Drag. 

Dress-guard. 

Dutedge. 

Equalizing-bar. 

Evener. 

Fare-box. 

Felloe. 

Felloe-boring  machine. 

Felloe-coupling. 

Felloe-dressing  machine. 

Felloe-sawing  machine. 

Fifth  wheel. 

Foot-iron. 

Fore-carriage. 

Futchell. 

Gather. 

Gear. 

Hammer-cloth. 

Hay -rack. 

Head-block. 

Hind  carriage. 


Hobby. 

Hold-back  hook. 

Hood. 

Hood-quarter. 

Hounds. 

Hub. 

Hub-borer. 

Imperial. 

Journal-box. 

Kingbolt. 

Knee. 

Lazy -back. 

Limber. 

Linch-pin. 

Loop. 

Loop-holder. 

Nave. 

Neck-yoke. 

Perch. 

Pole. 

Pole-crab. 

Pole- pad. 

Pole-prop. 

Pole-tip. 

Prop. 

Prop-joint, 

Rave. 

Reach. 

Rein -holder. 

Rubber. 

Rub-iron. 

Runner. 

Running-gear. 

Sand-board. 

Shaft. 

Shifting-rail. 

Shoe. 

Single-tree 

Single-tree  hook. 

Skein. 

l^kid. 

Slat. 

Slat-iron. 

Sled -brake. 

Slod-knee. 

Slod-runner. 

Sled-truck. 

Sleigh-bell. 

Sleigh-brake. 

Sleigh-runner. 

Sleigh-shoe. 

Slider. 

Sloates. 

Sole. 

Spindle. 

Splash-board. 

Splinter-bar. 

Spoke. 

Spreader. 

Spring-bar. 

Spring-head. 

Spring-seat. 

Standard. 

Stay-chain. 

Stem. 

Step. 

Step-cover, 

Straddling-spokea. 

Strake. 

Stretcher. 

Swing. 

Swingle-tree. 

Tail-board, 

Thill. 

Thilt-roupling. 

Thill-jnck. 

Thimble-skein. 

Thorough-brace. 

Tilt. 

Tire. 

Tire-bender. 

Tire-heater. 

Tire-shrinker. 

Tongue. 


Wagon-hammer. 
Wagon-jack. 
Wagon  dock. 
Wugon-soat, 
Wagon -spring. 
Wiigon-toiigiie  supporter. 
W'alkiug-vehicle. 
Wheel. 

Wheelwright's  tools  (see  Wood- 
working Tools,  etc.). 
Whiffle  tree. 
Whip-socket, 
Yoke. 

A  lead  or  lode  of  ore-bear- 
that  is,  containing  ore  or 

■oils  matter  filling  up  a  for- 


I  Tonguc-ehains. 
I  Top-block. 

T-plate. 

Trace -hook. 

Treble- tree. 

Tree. 

Tree-coupling. 

Tree-irons, 

Turning- plate. 

Unloading  attachment  for 
wagons. 

Wagon-brake. 

Wagon -drag. 

Wagon-dumpiug. 

Vein.  {Mining.)  a. 
ing  roek,  alive  or  dead; 
not. 

b.  A  seam  of  metallifer 
mer  fissure  in  rock. 

When  the  vein  is  straight  and  uniform,  it  is  called  regular; 
when  it  swells  and  contracts,  it  is  called  &  pipe-vein.  Such  en- 
largements are  bunches. 

Small  veins  passing  off  from  the  ore  to  the  rock  are  called 
strings;  when  very  small,  ihrtads. 

Veins  of  ore  are  classified  under  specific  names,  which  vary 
in  different  locahties.  The  following  is  a  reasonably  good 
scheme :  — 

1.  Kake-vein ;  one  commencing  at  the  surface  and  proceed- 
ing downward  in  a  more  or  less  vertical  direction.  The  slope  is 
the  hade  or  heading  of  the  vein.  The  line  of  direction  is  the 
bearing. 

2.  Pipe-vein ;  an  irregular,  continuous  body  of  ore,  usually 
conformable  to  the  strata  between  which  it  is  insinuated.  Its 
working  forms  an  irregular  cavern. 

3.  Flat  or  dilated  veiii ;  an  extended  layer  of  ore  of  varying 
thickness,  lyiug  between  two  strata, 

4.  Interlaced  vein;  having  a  lode,  with  a  number  of  ramify- 
ing branches  ;  the  latter  are  known  as  side-iodeSj  JetderSj 
branches. 

Ore  in  inasses  is  known  as  tiests,  concretions,  jiodules ,  bunches. 
Nests  are  friable  masses  in  pockets. 
Coiirretions  are  kidney-shaped  or  tuberous. 
Nodules  are  round,  and  frequently  encrusted. 
Bunches  are  masses  of  ore,  surrounded  by  earthy  minerals. 
Disseminated  metalliferous  matter  is  dispersed  in  crystals, 
scales,  globules,  etc.,  in  a  large  mass. 

Vein'stone.  {Mining.)  The  gangue  or  matrix 
-of  tlie  ore.  The  veinstone  frequeixtly  consists  of  cry.s- 
talized  silica,  fluor  spar,  or  carbonate  of  lime. 

Ve-linche'.  Sometimes  called  a  thief-tube.  A 
tube  open  at  both  ends,  the  lower  orifice  be- 
ing so  contracted  that  while  the  finger  is  Fig.  6925. 
closed  upon  tiie  upper  end,  litpiid  will  not 
issue  from  the  lower.  It  is  used  in  ol)taiuing 
samples  or  small  quantities  of  liipiids  from 
casks.  Also  known  as  a  samjMng-iubc,  or 
sampler. 

The  sucking-tube,  or  monkey-pump,  as  sailors  call 
it,  is  a  straw  or  quill  introduced  through  a  gimlet- 
hole  into  a  barrel,  to  draw  the  liquid  therefrom.  A 
rye-stmw  applied  to  a  barrel  of  sweet  cider  is  a  fa- 
miliar and  agreeable  illustration.  It  has  also  the 
merit  —  though  it  needs  no  extraneous  recommenda-  Velinche. 
tion  —  of  being  at  least  as  old  as  Xenophon,  who  de- 
scribes this  mode  of  pilfering  from  the  wine-jai-s  of  Armenia. 

Vellum.  A  fine  parchment  made  of  calf-skin. 
The  skins  are  limed,  shaved,  washed,  stretched, 
scraped,  and  rubbed  down  with  pumice-stone. 

Vel'o-cim'e-ter.  A  measurer  of  speed.  An 
odomtfrf  is  ordinarily  a  measurer  of  distance,  but  by 
combining  the  element  of  time,  it  may  become  a 
veloclmeter. 

1.  {Nautical.)  The  name  is  usually  applied  to 
the  marine  log,  or  speed- measurer.  There  are  several 
dilfercnt  types. 

a.  Pitot's  tube  (see  Metcalf's  patent,  No.  92,078, 
June  29,  1869) ;  Elliott's  tachometer,  July  28,  1874. 
See  also  Fig.  1568,  page  661.  The  principle  is  simi- 
lar to  the  Lind  ancmometcry  Fig.  205,  page  99  ;  the 
latter  measures  the  speed,  or  force  rather,  of  a  cur- 
rent of  air. 

b.  The  roi(7r?/-_pii7Hj';  principle.  Walker,  No.  68,265, 
of  1867. 

c.  The  log.     A  chip  on  the  end  of  the  log-line  or 
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train  of  wheels  to  register  revolutions  and  conse- 
quent length  of  line  out.  Hotchkiss,  Xo.  45,0i"2, 
November  15,  1864  ;  Lozier,  Xo.  41,932,  Mareh  15, 
1864;  Barnare,  No.  93,513,  August  10,  ISliy.  See 
Log. 

d.  J'^ancs  actuated  by  current.  St..  John,  No. 
8,085,  May  13,  1S51  ;  Pierce,  So.  128,324,  June 
25,  1872. 

e.  A  flap-vali'c  opening  against  the  current,  and 
oscillated  on  its  axis  with  a  force  proportionate  to 
the  speed  of  the  vessel,  actuating  a  roil  and  a  pointer 
on  a  dial.  Walker,  No.  14,325,  February  26,1856; 
Hinman  and  Tournier,  No.  17,349,  May  19,  1857; 
Thompson,  No.  14,035,  January  1,  1S56. 

A  Telocimeter,  Vitruvius  say.^  (50  B.  c.},  was  used  by  the 
fljjciVnfa-,  .laJ  useful  iu  his  own  time  for  iudicating  the  distance 
traveled  by  sea  aud  by  land.  The  device  for  attachuieot  to  a 
land-carriage  is  described  under  Odometer  (which  see) 

In  navigation,  an  axle  was  placed  athwart  the  vessel,  having 
at  each  end  a  paddle  wheel  four  feet  iu  diameter,  which  dipped 
into  the  water  and  was  rotated  by  the  motion  of  the  vessel.  That 
part  of  the  axle  within  the  vessel  had  a  wheel  with  a  single 
tooth  standing  out  beyond  its  face,  at  which  place  a  bos  was 
fixed  with  a  wheel  inside  it  having  400  t<?eth  corresponding  to 
the  single  tooth  of  the  before-mentioued  wheel.  On  the  side  of 
the  spur-wheel  was  another  tooth,  which  at  each  revolution 
acted  upon  a  horizontal  wheel  provided  with  balls,  which,  as 
they  reached  a  channel,  were  dropped  into  a  brazen  vase,  and 
made  a  sound,  thus  indicating  by  sound  and  by  the  number  of 
balls  dropped  the  number  of  Roman  miles  traveled.  Four  hun- 
dred revolutions  of  the  paddles,  4  feet  in  diameter,  was  consid- 
ered equal  to  5,000  feet,  —  a  Roman  mile. 

In  Walker's  apparatus  for  indicating  the  speed  of  vessels,  the 
resistance  of  the  water  on  the  circumferential  vanes  causes  the 
spindle  to  rotate,  and  motion  is  communicated,  by  means  of  a 
worm-screw  aud  pinion,  to  a  train  of  wheels  and  indicator- 
hands  within  the  cylinder,  whereby  the  number  of  revolutions 
of  the  cylinder  is  registered,  and  the  speed  of  the  vessel  ap- 
proximately determined. 

2.  (Machinery. )  Poncelet's  velocimeter,  for  meas- 
uring the  speed  of  machinery,  etc.,  consists  of  a  cir- 
cular disk  which  is  covered  with  card  or  paper,  and 
caused  to  rotate  with  a  uniform  velocity  by  means 
of  clock-work,  while  a  pencil  receivin.g  its  motion 
from  that  of  the  oliject  whose  speed  is  to  be  meas- 
ured describes  a  curve  upon  the  paper,  varying  ac- 
cording to  the  varying  velocity  of  the  object.  See 
also  Speed-gage  ;  Speed-me.asurer  ;  Speed-re- 
corder ;   SPEED-INDIC.VrOR. 

3.  Apparatus  for  measuring  rate  of  motion  of  can- 
non-balls.     See    Electro-balli.stic   Apparatus  ; 

B.ALLISTIC  PeNIULUM  ;    CllRUNOGRAPH. 

Ve-loc'i-pede.  A  species  of  carriage  impelled 
by  the  rider.  Blanchanl  and  Magurier's  velocipede 
was  described  in  the  "  Jounial  de  Paris,"  1799. 
Known  as  the  accelerator,  1819. 

At  the  beginning  of  the  century  it  was  called  a  "  dandy 
horse  "  ;  this  was  operated  by  the  thrust  of  the  feet  on  the 
ground.  That  of  the  Baron  de  Drais,  invented  at  .Mannheim, 
1817,  had  but  two  wheels,  aud  was  moved  by  the  thrust  of  the 
feet  on  the  ground.  Subsequently  those  driven  by  a  crank 
movement  connected  with  the  wheels  and  operated  by  the 
hands  through  the  medium  of  cranks  or  wheels  were  intro- 
duced. 

Fig.  6926- 

Y    ^ 
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I      The  bicycle,  patented  ia  Eogland  by  Johnson,  was  saU  to 
I  have  been  invented  iu  Baden.     Known  iu  England  as  a  hol/bt/. 
I      Subsefjueutly,  the  bicycle,  propelled   by  treadles   operating 
cranks  on  the  axles  of  the  front  wheel,  and  which  created  Ruch 
a  furore  some  six  or  eight  years  since,  was  introduced  from 
I  France.     Propulsion  by  treadles  was  applied  to  a  three-wheeled 
I  velocipede  by  McKeuzie,  as  early  as  1864;    while  the  French 
bicycle  of  UiUemant  was   patented   in  this  countrv  in    18G<j. 
Numerous  modifications  and  improvements  fulloweil,  forming 
the  subjects  of  patents,  a  list  of  some  of  which  is  appended. 
i      The  speed  attained  by  the  swifter  kiuds  of  velocipedes  averages 
from  12  to  13  miles  an  hour ;  50  miles  in  5  hours  may  be  at- 
tained without  the  rider  alighting  from  his  vehicle;  123  miles 
within  24  hours  has  been  accomplished.      On  one  occasion,  a 
party  of  nine,  mounted  on 
Fig.  6927.  yr^:::^-^         velocipedes,  leaving  Rouen 
early  in  the   morning,  ar- 
rived at  Paris  in  time  for 
dinner  :  the  distance  is  85 
miles,  and  the  rate  of  travel. 


Bfzron  de  Drais*  Velocipede. 

exclusive  of  stoppages,  was  between  10  and  11  miles  an  hoar. 
Grade,-*  exceeding  1  in  25  are  said  to  be  impracticable  to  the 
velocipede,  and  the  rider  in  this  case  must  dismount  and  lead 
his  factitious  steed,  which,  however,  displays  great  docility  on 
^uch  occasions. 

Fig.  6926,  from  Stewart's  "Anecdotes  of  the  Steam -Engine," 
published  in  1829,  illustrates  a  sort  of  steam-monocycle ;  the 
mode    of   propulsion    is 


not  verv  obvious, 

Fig.  6927  is  tiie  bicycle 
of  the  Baron  de  Drais, 
as  improved  in  England  ^ 
by      Louis       Gompertz, 
shown  in  the  Repertory 
of  Arts  in  1821,      It  is 
propelled  by  a  seg- 
ment rack  gearing 
in  a  pinion  on  the 
driving-wheel  and 
operated  by  a  han- 
dle in  front  of  the 
rider's  seat  or  by 
the  feet  alternate- 
ly   touching    the 
ground. 
McRenzie's  "can- 


Fig.  6928. 


McKenzie''s  Velocipede. 


Steam-Monocyde. 


tering  propeller  "  (Fig.  6928),  patent.  1864. embraces  *'  a  cranked 
axle,  arms  and  foot  rest,  so  arranged  that  power  applied,  by  the 
feet  of  the  driver  shall  give  motion  to 
the  vehicle."    This,  of  oourse.  had  two  Fig.  6929. 

front  wheels,  but  the  mode  of  propul- 
sion is  the  same  as  in  Lallemant's  and  s 
other  more  recent  bicycles. 

Fig.  6929  is  also  driven  by  the  feet. 
The  rear  axle  is  in  two  parts,  the  inner 
ends  of  each  formed  into  toothed  seg- 
ments which  engage  a  small  gear  in  a 
box,  to  which  they  and  the  reach  are 
pivoted.  The  end  of  the  reach  is  also 
a  toothed  segment  engaging  with  the 
small  gear.  The  inclination  of  the 
rider's  body  when  turning  a  curve 
partly  rotates  the  gear,  elevating  one 
and  depressing  the  other  axle,  thus 
inclining  the  wheels  toward  the  cen- 
ter of  the  curve  and  facilitating  the 
turning. 

In  Fig.  6930,  the  driving- 
wheel  is  operated  by  hand- 
cranks.  To  the  stirrups  for 
the  rider's  feet  are  attached 
cords  leading  to  the  two  rear 
wheels,  by  which  the  machine 
is  steered.  Velocipede. 

Pickering's  (Fig.  6931)  is  a 
bicycle.  The  tiller  is  sufficiently  elevated  to  permit  a  perfectly 
upright  position  in  riding.  The  stirrups  or  crank-pedals  are 
three-sided,  and  turn  on  the  crank-pins,  so  that  the  pressure  of 
the  foot  always  brings  one  of  the  three  sides  into  proper  po- 
1  sition,  and  are  so  shaped  as  to  be  operated  by  the  fore  part  of 
I  the  foot,  bringing  the  ankle-joint  into  play  and  relieving  the  knee. 
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rig.  6930. 


ipede. 


or  thrown  forward  wIr-u  descending  a  slope, 
ment  permits  of  guiUiug  the  wheels  to  th' 


In  Fig.  6932,  the  small  rear 
'wheel  is  only  used  as  a  point, 
ofsupportforthe  reach  and  for 
a  frii-r  ion -wheel.    The  driving- 
wheel,  wliirh  is  also  the  steer- 
ing-wheel, is  worked,  not  by 
direct    connection    of  the  feet 
with  the  treadles,  but    by  the 
hands  and  feet,  both  through 
the  medium  of  connecting-rods 
between  the  cranks  and 
a    walking-beam.       The 
ri'.ach  is  so  hinged  ttiat 
the  wheel  may 
.^    be  brought  di- 
_jS:'         rectly  under  the 
seat  for  attain- 
ioggreat  speeds 
on  level  ground. 
A  pivotal  arrange- 
ht  or  left 


Fig.  6934. 


6931. 


In  Fig.  6933,  the  rear  seat 
may  be  used  either  as  aside- 
saddle  for  ladies  or  as  an 
ordinary  seat  for  gentlemen, 
both  riders  assisting  in  the 
propulsion. 

The  monocycle  (Fig. 
6934)  is  propelled  by 


Pickering's  Bicycle. 

a  hand-wheel,  from  which  belts  or  ropes  pass  around  pulleys  on 
the  axis  of  the  main  wheel, 


Fig.  6932. 


Bicycle. 

the  bottom  of  the  roach  beliind. 

Fig.  693tJ  illustrates  a  water- velocipede, 
which    the    driver 


and  thence  around  the  axis  of 
the  small  wheel,  .''een  beneath 
the  rider,  which  acts  by  fric- 
tion.    Tiie  small  pulleys,  at- 
tached toarms  emanating  from 
the  axis  of  the  main   wheel, 
serve   as   guides   to   keep  the 
driving-mechani.<im   in    place. 
The  steering  is  effected  either 
by  inclining  the  body  to  one 
side  or  by  touching  a  foot 
--—^ -  —  -      to  the  ground,  j 
^^SfV^i  Fig.      6935  ] 

'^-^/-.z'  -  .    represents  an 
ii-c-velocipede    ' 
It  has  a  spiked 
driving-wheel  , 
in   front,  and  i 
two     runners 
attached       to 


Monocycle. 

of  propulsion.  The  rudder  is  operated  by  two  cords  pa-ssing 
from  the  steering-bar  beneath  pulleys  on  each  side  to  the  rud- 
der-head. 

Fig.  6935. 


The  nialD  wheel, 


No. 


19.092. 
30,192. 
a5,5S3. 
SS.lfiO. 
41,310 
44,2.^6, 
46,705. 
47,220 
53,209 
54,207. 


Ice  -  Velocipede. 

Patents  on  Velocipedes  from  1819  to  1868. 
Name.  Date. 

W.  K.  Piarkson June  26.1819. 

G   Parker November  21 ,  1825 

\j.  Kelner January  12,  1858. 

S.  \V   Barr    October  2.1860. 

ir.  Boyd June  17, 1862. 

A.  Longott August  12, 1S62 

P   W.  Mackenzie Jannarv  19,  1>^64. 

.1   Goodman September  13,  1864. 

H.  A.IUMUolds March  7,  1865. 

\y.  Quinn April  11,  1865. 

J.  G.  Wilkinson March  13.1866. 

H.  A.  Reynolds April  24,  1866. 


Bicyrh. 


Water  -  Velocipede. 
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No.  Name.  Date. 

59^15.  P.  Lallemant KoTCmber  20, 1866- 

64.416.  F.  G.  Hoeppner Mav  7,  IStiT- 

71.551.  C.  A.  Wav November  26.  18»J7- 

71.552.  C.  A.  Wav NoTember  36, 1^7. 

73,'>29.  M.  Newman January        7, 1868. 

74.')5S-  L.  Derovier February      4,  lSd8. 

75,-531.  \r.  G.  Orosslev March         17,  IStiS. 

77.478.  0.  F.  Gleason May  5, 1868 

79<>53.  B.  P  Crandall July  7,1868. 

79.<35t  Hanlon  Brothers July  7,  l!*68. 

8i3.425.  H.  .V.  Revnolds  Julr  2S,  1868. 

81.6';i3.  A.  Christian September    1,  li*iS 

S2,.31d.  D.  Uunt,  Jr September  22, 1S6S. 

83.(J35  C.  K.  Bradfonl October       13. 1868. 

83,<5»6.  C.  N.  Cutter  Norember     3^  1868. 

84.163.  E.  U.  W    Blake November  17, 1868. 

85,337.  S.  M   Skidmore December    29,1868. 

te,5i)L  S.  A  Wood December   29,  1868. 

Ve-lour'.  A  hatter's  lusteiing  aod  smoothing 
pad  of  silk  or  plush  ;  from  vcllour^  Fr.  Also  called 
lure. 

Ve-Iours'.  A  fabric  for  upholstering,  caq>entry, 
etc.  It  is  a  velvet  or  ]>lusli,  partly  of  linen  and 
partly  of  double  cotton  warps  with  mohair  vara  weft. 

Vel'vet  {Fabric)  A  silk  fabric  in  "which  the 
warp  is  passed  over  wires  so  as  to  make  a  row  of 
loops  which  project  from  the  backing,  and  are  thus 
left  by  withdrawing  the  wire  for  an  iniciU  or  pOc 
velnt ;  bat  are  cut  by  a  knife  to  make  a  c\d  velvet 

Meudoned  in  Jomville  and  Id  the  will  of  Richard  II.  Called, 
anciently,  reU^t. 

"  There  bought  velvett  for  a  coat  and  camelott  for  a  cloak  . 
for  myself.''  —  PepTs's  Dieny,  1666. 

Vel-vet-een'.  (Fiilric.)  A  cut-piled  fabric  of 
cotton.  It  differs  from  velvet  only  in  respect  of  the 
niateriaL  When  it  has  a  twilled  back  it  is  called 
Genoa. 

VelVet-loom.    A  pile-fabric  loom. 

Vel'vet-pa'per.  Wall-paper  printed  with  glue 
and  dusted  with  shearings  of  cloth  or  flock. 

It  was  invented  by  lanyer.  who  obtained  an  English  patent 
in  1634-    He  employed  shearings  of  wool,  silk,  and  other  ma- 
terials upon  backing*  of  paper,  cloth,  silk,  cotton,  and  leather. 

See  ft'ALL-PAPEE. 

Vel'vet-pile  Car'pet  A  carpet  made  in  the 
same  manner  as  Brussels  caq>et,  except  that  the 
wire,  over  which  the  loops  of  the  worsted  yam  are  _ 
made,  is  of  a  flattened  form,  and  has  a  grooved  upper 
surface,  which  acts  as  a  director  for  the  knife  by 
which  the  series  of  loops  is  cut.  The  carpet  is  known 
as  Wilton  caj^>€t.     See  Brussels  Carpet. 

Vel'vet-tree.  {Puddling.)  The  point  where 
the  draft  from  the  neck  of  the  furnace  is  turned  up- 
ward into  the  stack. 

Vend.  {Mining.)  The  whole  quantity  of  coal 
sent  from  a  colliery. 

Ve-neer'.  1.  {TVood-icorJcing.)  A  thin  slip  of 
wood  or  ivory  glued  or  cemented  to  a  piece  of  other 
material,  and  forming  an  ornamental  covering  there- 
for. 

The  practice  of  veneering  is  very  generally  applied  to  fiimi- 
ture:  common  woods,  such  as  pine,  Wing  thus  caused  to  assume 
the  exterior  appearance  of  rosewood  or  mahocaov. 

That  this  art  was  practiced  by  the  I^ptians,  the  tombs  of 
Thebes  will  rerify.  Wilkinson  identifies  it  as  of  the  date  of 
Thothmes  in.,  whom  he  considers  the  Pharaoh  of  the  Esodns, 
and  who  was  heavily  in  the  brick  business.  Bricks  with  hL* 
stamp  are  more  numerous  in  Egypt  than  those  with  any  one 
other  pronomen. 

In  the  annexed  cat,  we  see  a  man  fitting  a  piece  of  red  wood 
to  a  plank  of  yellow  wood  :  at  least  they  are  so  colored  in  th** 
oridaaL  He  has  stuck  hLsadze  into  a  block  of  the  same  yellow 
wood,  probably  sycamore,  and  in  his  vicinit)'  are  shown  bis 

Fig.  6937. 


tool-chest  and  the  square-  A  man  is  engaged  in  grinding  b 
thing  on  a  slab,  and  another  is  spreading  something  on  a  board, 
which  is  thought  to  be  glue,  for  several  reasons  :  it  is  kept  hot 
on  the  fire  ;  it  is  shown  in  connection  with  joining  two  f  labs  of 
wood  :  and  a  piece  of  something  is  represented  just  by,  which 
has  an  irregular  edge,  supposed  to  represent  the  concave  fracture 
of  a  piece  of  glue.  Thb  was  their  systematic  mode  of  repre- 
senting any  branch  of  indiistr>- :  the  material,  its  shaping,  and 
tbe  tools  and  articles  employed. 

Of  the  flexible  beech  veneers  used  in  the  construction  of 
boxes  and  desks,  Pliny  says  that  the  tuberosities  and  knots 
which  gave  the  circular  figures  and  wavy  lines  to  the  citrus, 
tervbinth,  palm,  holly,  bos,  maple,  etc.,  gave  them  value  for 
covering  wood  whose  grain  had  not  these  variegations.  Covering 
common  wood  with  thin  veneers  of  a  higher  priced  wood,  and 
subsequently  with  laminae  of  horn,  ivory,  and  tortoise-shell, 
was  also  practiced  in  his  day.  He  speaks  with  disgust  of  the 
"■  monstrous  invention  of  paint  and  dyes  which  were  applied  to 
the  woods  and  veneers  to  imitate  other  woo-is  or  give  the  ap- 
pearance of  the  grain  of  wood  to  ivory  ,'"  etc. 

Veneers  are  attached  either  by  the  hammer  or  by  the  eaul. 
The  former  is  more  readily  and  generally  applicable  to  small 
works.  The  back  of  the  Teneer  and  the  snrfece  to  which  it  is 
to  be  applied  are  coated  with  a  thin  gme  or  a  stiff  size,  the  sur- 
fece  is  then  warmed,  and  the  face  of  the  veneer  having  bten 
coated  with  glue  and  warmed,  it  is  applied  to  the  surface,  and 
the  hammer  (see  Vexe£RING-b.\j(1ier)  is  drawn  acra<s  it  with  a 
wriggling  motion,  forcing  the  liquid  glue  out  at  the  edges. 
M"here  the  two  pieces  to  be  imited  are  large,  several  hands  are 
employed  in  this  operation. 

Cauis  are  plates  or  molds.adapted  to  the  shape  of  the  surface, 
either  flat  or  curved,  to  which  the  veneer  is  to  be  applied. 
They  are  held  to  the  work  by  clamps  operated  by  screws,  and, 
together  with  the  veneer,  are  heated  previous  to  being  applied. 
Their  operation  in  effecting  a  perfect  union  between  the  two 
surfiices  is  more  effectual  than  that  of  the  hammer.  Previous 
to  gluing,  both  surfaces  of  the  veneer  and  the  surface  to  which 
it  is  to  be  applied  are 


scratched  over  with 
perpendicular  iron  full 
of  small  grooves,  called 
the  toothins'plane.  im- 
partiog  to  them  a 
roughness,  termed  the 


Fig.  6933. 


i  tooth  or  key,  »hich  causes  the  glue  to  hold. 

A  veneer  of  ivory,  41  feet  longand  1-1  inches  wide,  was  shown 
at  the  London  Exhibition.  1S51.  It  was  sawn  from  a  rotating 
block,  forming  a  spiral  ribbon,  which  was  then  flattened. 

This  method  originated  in  Russia,  and  was  first  applied  to 
wood. 

I      Ve-neer'-bend'ing.     Fig.  6938  illustrates  a  ma- 
'  chine  for  applying  veiiwrs  with   an  equal  and  uni- 
form pressure  to  curved  and  other  surfaces. 

It  consists  of  a  trough  a.  provided  with  a  top  b  of  flexible 

and  water-proof  materiaJ.    The  trough  is  filled  with  warm  water 

through  the  funnel  and  pipe  e,  provided  with  a  stop-cock,  and 

has  a  pipe  d  through  which  hydraulic  pressure  is  applied  by  a 

force-piunp  or  otherwise,  lifting  the  flexible  top,  which,  acting 

against-the  thin  veneer,  forces  it 

Fig.  6939.  to  conform  to  the  shape  of  an 

object  f  to  which  it  is  applied  ; 

this  is  prevented  from  rising  by 

the     plate    y,    through    which 

screws  pass  that  secure  the  flexi- 


Veneerins  '«  ^^^SVPt,  1490  B.  c. 


ble  cover  and  prevent  its  edges  from  rising.     A  cock  g  serves 
to  empty  the  trough. 

I     Ve-neer'-cut'ter.     Fig.  6939  is  the  Seib  veneer- 
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cutter  ;  the  veneer  is  cut  from  a  seniicylindrical  log. 
Fig.    tiU40    is    .iiiotlier 


Fig.  6940. 


Seib^s  Veneer-Cutter. 


form,  in  wliicli  it  i.s  cut 
from  a  cylindrical  log, 
making  a  continuous 
veneer,  as  in  .some  other 
of  the  machines  illus- 
trated. 

Ve-neer'-cut'ting 
Ma-chiue'. 
A  nuichine  for 
cuUiiig  ve- 
neers from 
the  log  or 
block ;  as  dis- 
tinct      from 


saw  tug. 
In  Humphrey's  machine  (Fig.  6911),  the  cutter,  a  long  thin 
blade  the  whole  ^vidth  uf  the  veneer  to  be  cut,  is  sliglitly  in- 
clined from  the  perpendicular.  The  block  is  first  turned  to  a 
cylindrical  form,  and  is  clamped  so  as  to  receive  a  rotary  mo- 
tion.   A  presser-roller  acts  against  the  wood  in  advance  of  the 

Fig.  6941. 


Veneer-Cutting  Mitclinie. 

knife  and  removes  the  veneer.  The  Itnife  is  secured  to  a  car- 
riage, which  has  a  progressive  forward  motion  toward  the  center 
of  the  block,  and  cuts  a  continuous  veneer.  The  distance  be- 
tween the  roller  and  knife  is  adjustable  to  regulate  the  thickness 
of  the  slip. 

Stedman's  (Fig.  6942)  is  designed  for  cutting  a  continuous 
strip  from  a  circular  block  of  wood  or  ivory,  which  is  held  be- 
tween two  revolving;  mandrels  on  a  carriage,  which  has  iin  in- 
termittent upward  feed  previous  to  each  successive  cut  of  the 
circular  saw,  which  is  hung  from  a  carriage  having  a  longitu- 
dinal forward  and  return  movement.  The  s.aw  is  accompanied 
by  a  guide  which  facilitates  the  action  of  the  saw  and  conducts 
away  the  severed  .-itrip 

In   Parker  and  Sleeper's  machine  (Fig.  694.3),  the  block  d  is 
secured  by  bolts  to  a  vertically  reciprocating  carrmge  e,  and  is 
drawn  downward  to  be  presented  to  the  action  of  the  knife 
a,  which  is  preceded  by  a  presser-bar  b,  bearing   firmly 
against  the  wood,  so  as  to  prevent  ripping  or  tearing.     The 
horizontally  reciprocating  carriage  which  carries  the  knife 
and  presser-bar  is  advanced  forward  previous  to  each  cut 
a  distance  equal  to  the  thick- 
ness of  the  slice  to  be  cut.  Fig  6342 
and  after  the  cut  is  by  a  tarn 
movement  movcl   backward 
sufficiently  to  clear  the  face 


of  the  ascending  block.    The  severed  veneer  c  passes  through 
the  throat  between  the  knife  and  the  presser-bar. 

Ve-neer'ing.  1.  The  process  of  covering  the 
surface  of  an  object  witli  a  thin  sheet  or  sheets  of 
moie  ornamental  material,  in  order  to  improve  its 
appearance. 

For  the  method  of  veneering  wood  on  wood,  etc  ,  see  Veneer. 

To  veneer  marble  on  zinc  :  take  a  plate  of  zinc  about  *  ,„  inch 
in  thickness ;  make  a  frame  of  such  a  shape  as  will  compose 
one  of  the  parts  of  the  clock  case  or  other  object ;  over  this  glue 


Fig.  6943 


Stedman's  Veneer-Cuttins  Machine. 


Veneer -Catting  Machine. 

sand-paper  rough  side  out.    On  the  sand-paper  place  hot  tap 
mastic  and  apply  the  veneer  of  marble  previously  heated. 

2.  (Ptipcr-making.)  The  ]n-ooess  of  covering  a 
sheet  of  one  quality  or  color  of  paper  by  a  second 
sheet  of  differing  quality  or  te.xture. 

It  was  invented  by  Dickinson,  England,  and  as  applied  by 
him,  the  sheets  of  imperfectly  compacted  paper  were  laid  to- 
gether and  united  by  pressure. 

3.  (Po/lcri/.)  A  process  termed  WBcenjtjr  has  been 
adopted  with  some  kinds  of  pottery  where  a  strong 
but  coarse  and  unsightly  ware  is  dippefl,  while  in 

_  the  biscuit  condition,  into  a  paste 

of  superior  color  and  quality,  so 

as   to  cover  the  biscuit  with   a 

desirable   coating,   whose  colors 

lie  mtensihed  by  a  glaze.     The 

mside  and  outside  may  be 

.-j-^  of  dilferent  colors. 

riv*  Ve-neer'ing- 

ham'mer.      An   im- 

tji plcuuiit    for    forcing 

^       out   superlhious  glue 
from  between  a  veneer 
and   the  piece  to 
whicliitisapplied. 
""'^C^  It  is  either  made 
of    iron,    with    a 
^  very  thin  and  wide 
peen,     or     more 
commonly    of    a 
piece      of     wood 
three  or  four  inch- 
es square,  with  a 
round  handle  pro- 
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jecting  from  the  center.  One  edge  of  the  hammer- 
head is  sawn  down  for  the  insertion  of  a  piece  of 
sheet  iron  or  steel  that  projecfci  about  |  of  an  inch, 
having  a  straight,  round,  smooth  edge,  and  the  op- 
posite side  of  the  head  is  rounded  to  prevent  it  from 
hurting  the  hand. 

Ve-neer'-milL  A  saw-mill  arranged  for  cutting 
veneers.     See  Veneek-saw. 

Ve-neer'-plau'ing  Ma-chine'.  An  implement 
for  smoothiii;:;  veiiet-it-d  and  other  surfaces. 


Tanner's  (Fij 


Veneer-Ptaning  Machine. 


Veneer- Polishing  Machine. 

and  throngh  the  pitman  e  reciprocates  the  carriage  /,  from 
which  the  rubber  ^  Jepends  The  whole  arrangement  has  suf- 
ficient flexibility  to  permit  the  rubber  to  be  traversed  laterally 
by  the  hand,  while  the  polishing  is  effected  in  right  lines  by  its 
reciprocating  motion.  The  arm  c.  from  which  the  rubber  de- 
pendii,  is  supported  by  a  cord  or  chain  from  the  stationary  arm 
A  above. 

Smith's  machine  (Fig.  (5946)  compri-^s  a  band  a  having  its 
exterior  sur&ce  corered  with  an  abradant,  and  passing  around 


Veneer- Polishing  Machine. 

two  half-round  faced  pulleys  6  c,  the  latter  of  which  is  adjusta- 
ble toward  or  from  the  former,  to  vary  the  tension  or  to  remove 
the  belt  when  it  requires  re-sandiner.  It  is  joumaled  in  the  arm 
d  connected  to  the  hinged  standard  e,  which  is  moved  when  de- 
fired  by  the  lever/ through  the  interreDtion  of  the  connecting- 


pieces  g  h.    This  apparatus  is  specially  adapted  for  surfaces  of 
irregular  curvature. 

Ve-ueer -press,  A  press  for  applying  veneers 
to  the  surfaces  to  \\  hii.li  tliey  are  to  be  attached. 

In  Fig.  6947,  the  bed  C  B  C  is  made  in  three  sections,  the 
two  outer  of  which  muy  be  separated  fr<^m  or  approached  to  the 
central  one  B  by  means  of  a  strew  F  aud  connecting-rods  J' J". 

Fig.  C&47. 


.  »j&44)  consists  of  a  sole-plate  a,  to  which  is  at- 
tached a  block  b,  having  a  huudle  at  each  end. 
The  cutter-holder  c  is  connected  to  the  block 
by  a  screw  at  each  end.     A  central  thumb- 
screw d  serves  to 
Fig.  6W4.  adjust  the  angle 

of  inclination  of 
the  cutter  e.  The  ■ 
shavings  nscend 
through  the, 
throat  /. 

Ve-neer'-  \ 
pol'ish-ing 
Ma-chine'. 
A  machine  for 
giving  a  fine  bright  surface  to  veneer  or  veneered  ; 
work. 

Spear's  machine  has  three  sets  of  connected  arms  ab  c^  car- 
rying three  pulleys,  the  first  of  which  receives  motion  from  the  ' 
drum  d,  and  communicates  motion  to  the  second,  which,  in 
turn,  transmits  it  to  the  third ;  the  axis  of  the  latter  is  cranked, 

Fig,  6945. 
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Veneer- Prtss. 

The  top  D  is  hinged  at  one  side  and  has  hinged  clamps  at  the 
other.    Screws  a  a  serve  to  press  the  plate  E  against  the  veneer, 
while   the  cauls  H  H 
bend  and  hold  it  against  pj™^  6948. 

the  sides  of  the  work. _'_    __^ 

The  cauls  are  operated 
by  screws  h  i  i  in  the 
pivoted  caul-holders  G, 
which,  when  lifted,  are 
hi?ld  by  catches,  and 
arc  lowered  to  release 
tbe  finished  work. 

In  Fig.  6948,  the  fauZ 
a  is  heated  by  a  steam- 
pipe  b  for  tbe  purpose 
of  softening  the  veneer, 
to  allow  it  to  readily 
assume  the  form  of  a 
surface  c  to  which  it  is  '  '  ' 

to  be  applied,  and  keep 

the  glue  in  liquid  condition  until  the  junction  is  effected  ;  or  the 
steam  may  be  introduced  directly  into  the  caul. 

Id  Fig.  6949,  the  bed  consists  of  a  block  a,  having  a  groove  a' 
running  around  its  margin,  and  containing  water  or  other 
liquid  ;  a  frame  6,  having  a  flange  b'  dipping  into  the  water  in 
the  groove,  and  connected  with  the  block  a  by  a  flexible  air 
and  water  tight  casing  of  vulcanized  rubber  :  and  a  top  c 
of  flexible  metal,  on  which  the  veneer,  and  over 
it  the  object  to  which  it  is  to  be  glued,  are 
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laid.  Air  is  forced  by  a  pump  into  the  space  between  a  and  b, 
raising  the  frame  and  its  Hexitile  top,  and  steam  is  admitted 
into  tUe  i-avity  at  the  same  time  ;  the  veneer  is  thus  applied 
equally  to  tlie  surfarc,  and  tl»e  glue  kept  Huid.  Tlie  Slab  or 
plaok  to  be  veneered  is  prevented  from  rising  by  the  bloek  ti, 
whicli  is  held  down  by  two  cross-heads  e,  adjustable  as  to  bight 
by  screws  and  haud-nuts. 

Ve-neer'-saw.  ( Wood- working.)  A  circular 
saw,  m;ule  thick  at  the  middle,  aiul  tapering  to  a 
very  tliin  edge  at  the  jn'rifihery^;  used  ibr  separating 
veiK-ers  tVotn  the  solid  block. 

Veneer-saw3  for  ivory  are  sometimes  made  as  small  as  6 
inches  in  diameter;  more  generjiUy  15  to  2lJ  inches.  They  are 
run  at  a  lower  rate  of  speed  than  those  for  wood,  and  are  made 
to  cut  as  many  as  3lJ  leaves  to  the  inch.  Those  for  wood  are 
frequently  of  much  larger  size,  are  run  at  a  liigher  velocity, 
and  seldom  cut  more  than  15  leaves  to  the  inch.  About  oue 
third  the  material  is  wasted  in  sawdust. 

The  veueer-saw  vv.-ui  invented  by  Isambard  M.  Brunei,  1805- 
1808,  and  it  was  introduced  by  him  into  the  Chatham  Dockyard, 
and  subsequently  into  his  works  at  Battersea. 

A  writer  of  50  years  since  gives  the  following  description  of 
Mr.  Brunei's  workshop  :  — 

"  In  a  small  building  I  was  attracted  by  the  solemn  action  of 
a  steam-engine  of  16  horse  or  80  men  power,  and  was  ushered 
into  a  room,  where  it  turned,  by  meaus  of  bands,  four  wheels, 
fringed  with  tine  saws,  two  of  18  feet  in  diauieter,  and  two  of  9 
feet.  These  circular  saws  were  used  for  the  purpose  of  .separat- 
ing veneers,  and  a  more  perfect  operation  wa-*  never  performed 
I  beheld  planks  of  mahogany  and  rosewood  sawed  into  veneers 
1  ,4  of  an  inch  thick,  with  a  precision  and  grandeur  of  action 
that  was  really  sublime.  The  same  power  at  once  turned  these 
tremendous  saws  and  drew  their  work  from  them.  A  largf 
sheet  of  veneer,  9  or  10  feet  long  and  2  feet  broad,  was  thu,- 
sepir.ited  in  about  10  minutes,  so  even  and  so  uniform  that  it 
appeared  more  like  a  perfect  work  of  nature  than  one  of  human 
art-  The  force  of  those  saws  may  be  conceived  wheu  it  is 
known  that  the  large  ones  revolve  t»  times  in  a  minute  ;  hence 
18  X  -i  14  =  56.5  X  65  gives  3,672  feet,  or  two  thirds  of  a  mile 
iu  a  minute  ;  whereas  if  a  pit-'jaw  worked  by  two  men  gives  30 
strokes  of  3  feet  in  1  minute,  it  is  but  90  feet,  or  only  the  V'*^ 
part  of  the  steady  force  of  Mr.  Brunei's  saws.''  —  Sm  Richard 
Phillips's  Morning  H'alk  froiyi  London  to  Kew. 

Previous  to  Brunei's  invention, 
Teneers  were  cut  by  sawyers,  one  of 
whom  stood  in  a  pit.  The  saw  used 
was  similar  to  the  ordinary  pit  frame- 
saw, but  had  a  thinner  blade.  Six 
veneers  to  the  inch  was  the  custom- 
ary average.  Hand  veneer-saws,  very 
siudlar  to  the  hand  frame-saw,  and 
generally  worked  by  two  individuals, 
were  used  by  cabinet-makers,  who 
would  cut  7  or  8  strips  to  the  inch, 
the  slab  being  held  upright  in  the  P 
chops  ot  the  bench  *  } 

In  1806,  Brunei  pat-  ^ 

ented  a  method  of  cut-  ^-^         l^-^^| 
tin&   veneers    by  ^  -"l^     Wl 

means  of  a  hori- 
zontal   knife   ex- 
ceeding in  length   TW     [\|  I  /'I 
the  block  to  be    /  M      ^-  •■  ^^'   "^  'M 


this  case  had  a  tendency  to  curl  up  and  split.     See  Venxer- 

CUTTER. 

Fig.  6950  illustrates  the  i^egment-aaiv,  built  up  of  separate 
plates  ot  steel  screwed  to  the  edge  of  a  metallic  disk  or  chuck. 
In  those  exceeding  4  feet  iu  diameter,  the  guidance  of  the  wood 
is  effected  by  a  device  called  the  drag.     The  veneer  generally 


Fig.  6951. 


Veneer-Saw. 


proceeds  from  the  edge  of  the  saw  through  a  curvilinear  trough 
parallel  with  its  back,  but  sometimes,  as  in  the  present  in- 
stance, it  is  conducted  away  from  the  saw  in  front.     The  axis 

of  the  saw  is  connected  to 


Fig  6952 


or  disconnected  from  the 
steim  engine  at  will  by 
niL  tus  of  a  fast  and  loose 
pulle\  and  a  brake- 
wlutl  at  the  end  of  the 
j\Il  m  connection  with 
I  Irittion  hoop  as.'ists  in 
'■f'>l>pmg  the  motion  of 
tliL     aw        The    slab  ia 


Veneer- Saw. 


operated  on  The  knife  was  composed  of  several  pieces  of  steel,  I 
their  lower  faces  beiiig  placed  exactly  in  line,  slightly  rounded,  I 
and  having  a  very  keen  edge.  This  had  a  short  reciproeiitiog 
action,  wliile  the  block  of  wood  was  moved  sideways  ag;iinst  it 
by  means  of  a  screw  slide  operated  by  a  hand-wheel.  The  block 
was  raised  to  the  proper  distance  after  each  cut  hy  means  of! 
four  screws  at  the  angles  of  the  frame,  simultaneously  operated  | 
by  a  single  winch. 

This  apparatus  converttMt  the  whole  of  the  wood  into  veneers, 
without  waste,  and  is  said  to  have  been  tolerably  successful 
with  pliant  and  straight-grained  woods,  but  did  not  answer 
well  with  irregularly  grained  and  brittle  woods,  as  the  veneer  in  ! 


Veneer  ISt. 

dogged  to  the  drag,  which  is  carried  past  the  saw  by  a  rack 
operated  by  a  pinion  driven  from  a  baud  on  the  pulley  n,  and 
lias  devices  for  producing  a  quick  return  motion.  A  lateral  mo- 
tion is  imparted  by  means  of  the  winch  6,  which  turns  a  rod 
having  a  screw-thread  at  each  end,  which  takes  into  a  cor- 
responding worm-wheel  r  on  a  screw  at  each  end  of  the  frame 
to  which  the  wood  is  secured.  The  screws  advance  the  frame 
'  .'in  to  1  f^  of  an  inch  at  each  revolution  of  the  winch,  enabling 
tlie  thickness  of  the  veneers  to  be  graduated  within  that 
amount. 

The  severed  veneers  e  are  turned  aside  by  a  feather-edged 
guide-plate  rf  (Fig.6951).  fixed  nearly  in  contact  with  the  edge 
of  the   saw,  and  conveyed  away  by   a  curvilinear  wooden 
trough. 

Ve-neer'-straight'en- 
ing  Ma-chiue'.  A  iiki- 
chine  for  straiglitoning 
veueers  which  have  been 
cut  in  tlie  form  of  scrolls 
from  a  eircular  log. 

That  shown  {Fig.  6952)  is  de- 
signed to  effect  this  object  by 
a  yielding  pressure  somewhat 
grjidually  applied,  so  as  to  ob- 
viate the  danger  of  splitting. 
It  consists  of  three  rollers  n  be, 
arninged  one  above  the  other, 
or  the  central  one,  which  is  tlie 
driver,  may  be  placed  somewhat 
in  rear  of  the  other  two.  A 
licit  fl  of  canvas  passes  around  in 
front  of  the  lower  roller,  behind 
the  central  one,  and  up  and  in 
front  of  the  upper  roller,  and 
thence  around  an  adjustable 
roller  f ,  by  which  its  tension  is 
regulated.  The  veneer  is  in- 
serted between  the  lower  and 
central  rollers,  following  the 
course  of  the  belt,  as  indicated 
by  the  arrows. 

Ve-ne'tian  Ball.  An  ornnmental  form  of  glas.s 
for  paper-weights,  etc.  It  consists  of  waste  pieces 
of  filiqrec  glass  conglomerated  together  in  a  bulb  of 
clenr  Hint-glass,  w-hieh  is  collapsed  u]ion  the  filigree. 

Ve-ne'tian  Blind.  A  /ourer  shutter  or  blind 
made  of  slats  with  spaces  between  them  to  admit  air. 
In  some  cases  the  shits  are  Hxed  at  a  certain  angle 
iu  the  shutter  ;  iu  other  cases  they  are  movable  to 
allow  the  passage  of  more  or  less  air  and  light. 
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The  suspended  blind  has  cords  for  support,  and  I 
others  for  changing  the  positions  of  the  slats.  ■ 

The   blind-wiring   machine   is   the   invention    of , 
Byron  Boardman,  in  1857.     See  Figs.  719,  720.  I 

Ve-ne'tian  Carpet.     A  carpet  whose  warp  or 
chain  is  of  worsted,  and  genei'ally  arranged  in  stripes 
of  different  colore.     The  shoot,  which  is  generally  , 
black,  is  concealed,  and  the  warp  exposed  on  the  two 
surfaces.      The  weft  is  sometimes  of  different  coloi-s,  | 
and  confers  a  plaid  or  check  pattern.     By  the  suitable 
arrangement  of  the  heddles,  a  twill  may  be  given,  j 
The  ordinary  loom  suffices,  as  no  figures  are  raised.     | 

Ve-ne'tian  Glass.    The  Fcnefian-gla^  ball  con-  i 
sists  of  a  number  of  pieces  of  tiligree  glass  packed  i 
into  a  pocket  of  transparent  colorle.ss  glass,  which  is 
adhesively  collapsed  upon  the  interior  mass  by  the  ' 
pressure  of  the  atmosphere  as  the  air  is  withdmwn 
by  a  pump. 

The  Venetian  JUt^ee  consists  of  plain  and  colored  enamel 
laid  into  a  mold  and  aggregated  upon  the  exterior  of  a  ball  of 
flint-glass.  Being  enveloped  in  a  film  of  white  glass,  the  mass 
is  reheated  and  worked  into  shape. 

Ve-ne'tians.  A  term  applied  to  doors  and  shut- 
ters having  lutfer  openings. 

Ve-ne'tian  Win'dow.    One  with  three  separate 

lights. 

Vent  1.  (Ordnaiic'e.)  The  piiming  and  firing 
aperture  of  a  gun. 

The  ventages  of  ordnance  are  bushed  with  copper,  a  plug  of 
that  metal  being  screwed  into  the  bronze  gun  and  afterward 
bored  for  the  vent.  Copper  is  less  injured  by  repeated  dis- 
charges than  the  bronze  (copper,  9 ;  tin,  1),  of  which  the  gua 
is  composed.  The  curved  bit  of  the  borer  smooths  off  the  end 
of  the  plug  when  making  the  spherical,  parabolical,  or  other 
termination  to  the  bore. 

The  vents  of  ordnance  are  -  r,  inches  in  diameter. 

The  hardened  steel  nipple  of  a  gun,  accidentally  brokea  in 
the  barrel,  may  be  drilled  out  by  a  diamond  drill. 

2.  The  of)ening  in  the  top  of  a  barrel  to 
Fig.  6953.  allow  air  to  pass  in  as  the  liquid  is  diuwn 

out. 

3.  {Foundry.) 

The  term  employed  to  comprehend  the  channels 
and  passages  by  which  the  air,  or  gases,  escape 
from  the  mold.  The  atmospheric  air  whicli  fills  a 
mold  is  rapidly  expelled  by  the  hot  metal,  but  this 
forrasoolyasmall  part  of  the  gaseous  matters  driven 
out  in  all  directions.  In  damp  sand  steam  is  rapidly 
formed,  and  some  of  the  water  present  is  also  de- 
composed, giving  rise  to  hvdrogen,  while  its  oxygen 
combines  with  the  carbon  contained  in  the  sand  to 
form  carbonic  oxides.  The  mold  and  cores  also 
contain  more  or  less  organic  matters,  such  as  coal, 
straw,  horse-dung,  etc.,  all  of  which  are  decom- 
posed, generating  inflammable  gases. 

If  the  mold  has  vent  enough,  all  these  gases, 
Spring-  known  to  the  molder  as  air,  or  foul  air,  will  make 
Vent  for  their  way  so  rapidly  to  the  outside  nf  the  mold  that 
Barrels,  a  disturbance  or  boiling  of  the  metal,  due  to  their 
presence  in  the  mold,  and  technically  called  blow- 
ing, will  be  impossible.  Vent  is  first  secured  by  the  composi- 
tion of  the  sand  ;  if  it  be  too  fine,  or  contain  too  much  clay  or 
too  much  water,  or  too  finely  powdered  carbonac^-ou.-*  matter, 
or  be  nimmed  too  hard,  such  fault*  have  to  be  remedied  by 
suitable  treatment,  which  will  facilitate  its  permeation  by  the 
ga.'ies.  The  pervio:isness  of  the  s;ind  after  it  has  been  rammed 
into  the  mo'.d  is  also  greatly  increased  by  prodiing  it  all  over 
with  a  lo.ig  .-li-\rp  pointed  steel  wire  (vent-wire)  before  the 
flasks  are  sep.inited  or  the  pattern  withdrawn  ;  each  channel 
left  by  the  wire  conveys  the  gases  away,  —  a  fact  which  is  made 
very  evident  by  the  small  blue  flame  issuing  from  all  such 
openings  when  the  mold  is  filled  with  metal,  and  they  are  fired 
by  a  spark.  In  taking  off  the  air  from  large  listings  which  are 
sunk  many  feet  deep  in  the  floor  of  the  motding-shop.  lai^eand 
long  passages  leading  to  the  surface  are  necessary  The-e  are 
connected  very  carefully  with  all  cavitie.*  below  from  which  a 
rush  of  g;»s  is  possible,  and  their  construction  is  indeed  a  mat- 
ter requiring  great  judgment  and  caution,  for,  mixi^l  with  at- 
mospheric air,  the  inflammable  pases  from  a  mold  give  rise  to 
an  explosive  compound,  which  will,  if  it  ignites  prematurely, 
blow  the  whole  to  pieces. 

Vent-bit.    An  auger  for  clearing  the  veut  of  a  gun. 

Vent-cock.  A  cle^'ice  for  admitting  air  to  a 
vessel  from  which  liquid  is  to  be  drawn,  or  pennit 
the  escape  of  gas. 


Fig.  6954, 


The  vent-pt?  (a,  Fig.  6954)  consists  of  a  tubular,  threaded 
stem,  which  may  be  screwed  into  a  cask, 
and  is  provided  with  an  air-tight  plunger  or 
stopple,  which  is  lifted  by  means  of  a  lever. 

The  cock  b  is  adapted  to  be  driven,  and  is  \ 
furnished  with  a  key  by  which  its  valve  is  . 
opened  and  closed. 

Vent-cov'er.  A  rectangular 
piece  of  leather  placed  over  the  veut 
of  a  cannon  to  prevent  acress  of 
moisture  to  the  box.  It  is  secured  ; 
to  the  gun  by  straps  and  buckles, 
and  has  a  copper  spike  in  its  center, 
which  enters  the  vent  and  prevents 
its  being  displaced. 

Vent-fau'cet  An  instrument 
which  may  act  as  a  vent-hole  borer  or  a  faucet  to  draw 
a  portion  of  liquor  from  the  vessel.  As  shown,  it 
has  the  accessories  of  a  corkscrew  and  brush. 

Fig.  6955. 


Vent-Peg  and 
VerU-Cock. 


Lovers  Vent-Faucet, 

Vent-field.  A  fiat  tablet  around  the  vent  of  a 
gun. 

Ven'ti-lat'ing-bricks  Bricks  whose  hollows 
form  continuous  channels  in  the  walls  for  purposes 
of  warming,  ventilating,  and  removing  moisture 
from  the  wall.     See  Brick. 

Ven'ti-lat'ing-heat'er.  A  fonn  of  stove  in 
which  the  air  is  drawn  fresh  from  the  outside  of  the 
building,  warmed  in  the  passages  of  the  stove,  and 
discharged  into  the  room.  See  Stove,  j>ages  2410, 
2411  ;  also  Heating-stove,  Fig.  2474,  page  1090. 


VentUaling- Heater. 
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Ven'ti-lat'ing  Mill-stones.  The  system  of 
ventilating  rnill-stom-s  liy  v;u;iuiin  or  plenum,  by  a 
blast  of  air  in  tlie  eye  or  a  suetion-lan  to  the  case, 
seems  to  liave  been  invented  about  1S44. 


See  English  patents 

Belgiin  patent : 
French  patents  : 


Newton,  11,084 A.  D-  1S4G. 

Gordon,  10,163 "    lS-44. 

Houyec  and  Gendebein  .-      "     1H44. 

Cabanes May  29,  1845. 

Cabauea May  26,  1846. 


Fig.  6957  may  be  taken  as  an  illustration.  The  collar  U  con- 
nected to  the  curb  by  the  elastic  annular  diaphragm,  and  its 
lower  edge  is  received  in  an 
annular  groove  in  the  top  of 
the  stone.  The  air  passes 
down  the  central  opening  in 
the  collar  and  the  eye  of  the 
stone,  passing  between  the 
stones  and  up  througli  the 
vertical  spout  to  the  fan  The 
meal  has  the  usual  exit. 


Fig  6958. 


Ventilated  Mill-Stone, 

Ven'ti-lat'ing-stack.  (Mining.)  A  high  stack 
with  a  jiartition  and  air-lurnaces,  and  connected  with 
the  ventilating,^- Hue. 

Veu'ti-lat'ing   Wa'ter-TO-heel.       The    water- 
wheel  bucket  has  an  es(_'a|)e  for  the  air  toward  the 
interior  of  the  wlieel,  so  as  to  allow 
the  bucket  to  till  without  conlining 
^  the   air,    and   to   escape   freely  on 
i-^achinji  tlie  position  of  discharge. 

It  appears  to  have  been  first  introduced 
in  Scotland,  and  to  have  been  suggested  by 
the  violent  eruption  of  water  iucident  to 
the  confiuing  of  the  air  in  the  bucket,  in 
some  cases  forcing  a  spray  to  the  bight  of 
6  or  8  feet.  The  arrows  mark  the  course 
of  the  escaping  air,  from  a  to  6. 

Ven'ti-la'tor.  An  arrangement 
for  suinplying  fresh  and  removing 
vitiated  air  from  buildings,  mines, 
or  otlier  places.  This  may  be  effect- 
ed either  by  witlidrawing  the  foul 
air  and  permitting  the  fresh  air  to 
flow  in  and  supply  its  place  (the 
vacmc7)i  process) ;  or  by  forcing  iu  fresh  air  (the 
•plenum  process),  which  drives  the  foul  air  before  it 
to  the  exit.  A  combination  of  both  processes  is  also 
used  in  certain  cases. 

In  1723,  Dr.  Desaguliers  introduced  a  plan  for  ventilating  the 
House  of  Commons  by  means  of  fires  in  upper  apartments, 
which  drew  the  air  upward  through  openings  at  each  angle  of 
the  House,  whence  it  was  conducted  to  the  chimneys.  Thi* 
plan  was  not  permitted  to  have  a  fair  trial,  and  was  succeeded 
by  the  centrifugal  fan,  invented  by  Dasaguliers  in  1734.  One  of 
these  was  erected  over  the  ceiling  of  the  House,  and  continued 
to  do  duty  until  1817.  being  subsequently  superseded  by  the 
arrangement  contrived  by  the  Marquis  de  Chabanncs. 

See  "  A  Course  of  Experimental  Philosophy,"  by  J.  F.  T>esa- 
guliers,  LL.  D.,  F.  R.  S,,  Chaplain  to  his  Grace  the  Duke  of 
Chandos.     London,  1734. 

About  1741,  or  shortly  after  the  invention  of  the  fin-blower 
by  Desaguliers,  the  Rev.  Dr.  Hales  contrived  a  ventilator  which 
he  endeavored  to  introduce  into  the  British  navy.  It  worked 
on  the  bellows  principle,  and  was  composed  of  two  oblong 
boxes,  each  of  which  had  a  valve  moved  up  and  down  by  rods 
attached  to  a  lever  working  on  a  central  pin.  Air  was  drawn 
into  the  machine  through  inwardlyopening  valves, andexpelled 
by  valves  opening  outwardly.      It  required  the  labor  of  two 
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men,  and  the  inventor  claimed  that  it  was  capable  of  dis- 
charging 6  tons  of  air  per  minute  ;  but  it  appears  to  have  met 
with  but  little  success, 

About  the  same  period,  Sutton  proposed  to  ventilate  ships  by 
pipes  leading  from  the  well  and  other  pares  of  the  vessel  to  the  gal- 
ley fire,   which 
:  was  to  receive  Fig.  6959. 

its  sole  supply 
of  air  thruugli 
these  tubes. 

1.  The  ventila 
tion  of  buildings, 
though  more  gen- 
erally conducted 
the  exhau: 
sometimes  been 
fected  exclusiv 
on  the  plenum 
principle,  as  was 
formerly  the  casein 
the  Senate  Cham- 
ber of  the  Capii 
at  Washington,  in 
which  a  combina- 
tion of  both  meth- 
ods is  now  adopted.  General  Morin,  Director  of  the  Imperial 
Conservatory  of  Arts  and  Trades  under  the  late  French  Kmpire, 
an  authority  in  matters  of  this  kind,  gives  a  decided  prctun-nco 
to  the  vacuum  method,  for  the  reasons  that  the  vitiated  air  is 
more  certainly  withdrawn  than  it  can  be  when  expelled  by 
forcing,  and  on  account  of  the  machinery  necessarily  employed, 
requiring  skilled  labor  to  attend  it,  which  is  indispeusablo  in 
the  latter  method ;  while  the  former,  requiring  only  the  ftime 
number  and  arrangement  of  air-ducts,  may  be  effected  simply 
by  the  aid  of  lieat. 

General  Morin  indorses  the  following  table,  by  some  consid- 
ered excessive,  of  the  proper  hourly  supply  of  air  required  lor 
each  person  in  various  situations  :  — 

CUBIC  FEET. 

Schools,  each  child,  per  hour 400  to     500. 

Schools,  each  adult,  per  hour 8iH)  to  l.OOO. 

Meeting  halls,  for  each  person,  per  hour. . .  I.UOO  to  2,(i00. 

Theaters,  for  each  person,  per  hour l,4iio  to  1,700. 

Prisons,  for  each  person,  per  hour 1,700 

Workshops,  ordinary  trades,  for  each  per- 
son, per  hour 2,000 

Workshops,  unhealthy  trades,  for  each  per- 
son, per  hour 3,500 

Ordinary  hosi.itals 2,O(l0  to  2,400. 

Hospitals  for  epidemic  cases 5,000 

The  temperature  in  general  should  not  exceed,  for 

Workshops 59°  Fah. 

Hospitals or  to  1)4°  F.ih. 

Schools 66"  to  68°  Fah. 

Meeting-rooms 66"  to  72°  Fah. 

Theaters 68"  to  73°  Fah. 

The  air  may  be  maintained  at  a  higher  temperature  in  well- 
ventilated  apartments  than  in  those  where  it  is  not  frequently 
renewed. 

Ordinarily,  the  fires  by  which  the  building  is  heated  are 
wholly  or  principally  relied  on  to  effect  the  required  renewal  of 
the  air.  Dr.  Aruott's  plan,  1838,  consists  in  cutting  an  opening 
in  the  chimney  above  the  grate  or  fireplace,  and  providing  this 
opening  with  a  valve  which  opens  inwardly  to  the  flue,  so  as  to 
draw  off  the  foul  air  from  the  upper  part  of  the  apartment  while 
preventing  the  entrance  of  smoke. 

The  plan  of  the  Marquis  de  Chabannes,  employed  at  the 
1  Covent  Garden  Theater,  1819,  con>isted  in  using  the  large  cen- 
tral chandelier  as  the  principal  vcntilating-agent.  This  was 
surmounted  by  an  inverted  wrought-iron  funnel  which  con- 
ducted the  hot  air  into  a  wooden  shaft  surmounted  by  a  cowl. 
Air-passages  leading  from  various  parts  of  the  house  conducted 
the  foul  air  into  this  shaft.  A  furnace  in  one  of  the  galleries, 
and  another  over  the  stage,  were  employed  as  auxiliaries. 

Previous  to  November,  1870,  the  Senate  Chiimber  in  the 
Capitol  at  Washington  was  ventilated  upon  the  plenum  prin- 
ciple exclusively,  no  exhaust  being  employed.  The  fan  used 
for  forcing  is  14  feet  in  diameter,  moved  by  an  engine  of  16 
horse-power,  delivers  500  cubic  feet  of  air  per  revolution,  and 
is  capable  of  being  run  at  a  speed  of  80  revolutions  per  minute, 
which  is  the  maximum  required  for  summer  ventilation.  The 
upper  doorways  and  the  openings  in  the  ceiling  were  relied  on 
to  discharge  the  vitiated  air.  The  fresh  air  was  introduced 
tlirough  openings  at  the  lower  part  of  the  chamber.  Owing  to 
defects  and  contractions  in  the  main  induction  channel  and  the 
distribution  passages,  however,  the  requisite  quantity  of  air 
could  not  be  supplied  without  causing  a  strong  current  on  the 
floor.  The  speed  of  the  fan  had  accordingly  to  be  reduced  so 
as  to  give  only  about  i  the  Quantity  of  air  required  To  remedy 
this  defect,  two  large  exhau'iit-fans  driven  by  a  25  horse-power 
engine  were  erected  :  the«e  di-aw  the  air  through  perforations 
iu  the  ceiling  into  the  illuminating  loft  above,  thence  down- 
ward through  two  descending  shafts  having  a  sectional  area  of 
3ii  square  feet  into  the  exhaust-chamber,  whence  it  is  discharged 
through  a  single  upcast  shaft  haviug  a  sectional  area  equal  to 
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that  of  the  other  two  combiDed-  A  second  air-shaft  was  con- 
tracted, lettdiog  from  the  chamber  in  which  the  air  is  either 
heated  or  cooled,  according  to  tne  ?exsoD,  to  an  air  space  under 
tne  iseats  of  the  galleries,  into  which  it  is  di^tribatei  throagh 
numeroos  perforationa.  The  temperature  of  the  air  thus  intro- 
duced mav  be  regulated  independently  of  that  supplied  to  the 
lower  part  of  the  chamber.  The  air,  which  was  formerly  dra*n 
through  an  opening  at  the  side  of  the  Senate  wing,  where  it 


was  liable  to  be  contaminated  by  nuoke  and  gas  from  the  neigh- 
boring flues,  now  passes  through  a  tunnel  2^  feet  long,  the 
mouth  of  which  is  located  in  a  position  free  from  the*  con- 
taminating    influences-        By     tL.ese 
Fig.  6960-  means,  3l',0X'  cubic  feet  oi  purv  «ud 

well-tempered  air  can  be  supplied 
per  minute,  being  25  cubic  ftret  for 
each  of  1,200  persons. 


Settional  View  of  the  Senate  Wtmg,  United  States  Capitol^  thawing  the  Pressure  and  Ezhaust  Ventilating  Apparatus. 


Viz  ^t9^  is  a  transverse  section  of  the  Senate  win?.  United 
States  Capirol.  illustrating  the  mode  of  warming  and  ventilating 
the  Senate  Chamber. 

Pre«h  air  L=!  drawn  in  through  an  opening  A  in  the  basement 
wall  br  means  of  two  powerful  steRm-driven  bla^t-fans,  which 
force  i^  through  a  series  of  ste?im*coils  into  a  chamber  7>,  where 
it  i«  charge-l  with  aqueous  vapor  by  a  sprinkler.  It  thence 
ascends  through  an  upcast  C  into  an  air-chamber  beneath  the 
Senate  floor,  and  i?  a-lmitte-i  into  the  apartment  through  rep=- 
ters  in  the  floor  and  at  the  sides.  Rising  to  the  upper  parr  of 
the  hall,  it  passes  through  apertures  between  the  skylights  into 
the  illuminating  Infl,  whence  it  is  drawn  down wa pi  through  a 
descending  shaft  D.  having  a  sectional  area  of  3'5  square  feet, 
by  steam-driven  exhaust-fans,  and  finally  discharse<l  into  the 

open  air  through  an 
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ascending   shaft    E 
of  equal  capacity. 

The  ventilator  for 
vfindotcs  consbits  of 
a  wheel  with  spiral 
vanes,  which  is  ro- 
tated by  the  out- 
ward passage  of  air 
from  the  room.  It 
is  usually  set  in  a 
pane  of  glass,  or  oc- 
cupies the  site  of 
a  pane 

Fig.  6961  is  a  ro- 
tary ventilator  for 
apartmentii.  The 
wheel  a,  which 
has  a  number 
ofradial  vanfts, 
is  stamped  out 
of  sheet-metal, 
and  is  joor- 
nale<i  in  bear- 
ings npoD  disks 


h  b'  attached  to  the  arms  e  r'  of  the  case  rf.    A  hole  of  sufficient 

size  is  cut  in  a  window-pane,  the  case  iiL=erted  and  held  by 

the  flanges  e  e'  and 

tongues  //'.  which  Fig.  69*r2 

are    turned   up  for  ^ 

the  purpose. 

Or  a  curved  chute  ] 
plared  at  the  open- 
ing    fnrn-.ed    by    a 
ra:sed  sash  to  direct  1 
the  air  upward  into 
a  room. 

Or  a  lonver   ar-  ] 
rangement  in  a  pare 
of  glass,  or  occupy- 
ing the  place  of  one. 

The  ventilator. 
Fig  6  63,  consists 
of  a  frame  which  is 
held  between  the 
lower  bar  of  the 
sash  and  the  sill  of  the  window-frame,  and  has  two  elbowe«i 
pipes,  whose  inner  ends  are  vertical,  so  as  to  dirrct  the  cool  air 
from  "^ut  di^ors  upwardly  into  the  apartment.  The  pipes  are 
provided  with  valves  for  regulating  the  quanrity  of  air  admit- 
ted, or  Cutting  it  off  altogether. 

Fig.6<^ 


WlTvfow  -  Ventilator. 


Ventilator. 
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The  ehimney-fentilafor,  or  cowl,  assumes  many  forms.     The 
vanes  or  platu^  are  inclined,  so  that;  the  hood  is  rotubud  by  the 

action  of  tlie  wind  or 


Fig.  6961. 


of  the  lieaU'd  air  pass- 
ing outward 

In  the  chimney-ven- 
tilator, Fig  ti9ij5,  two 
cones,  base  to  base,  are 
secured  to  the  top  of 
tlie  chimney-pipe  and 
aru  surrounded  by  a 
ring  a ,  the  object  being 
to  create  a  partial  vac- 
uum in  tlie  space  be- 
tween the  cones  and 
the  ring  and  promote 
an  a?iceudiug  draft, 
whichever  may  be  the 

Fig.  6965. 


they  enter  a  closed  anteroom,  into  which  air  from  the  shaft  is 
admitted  to  establish  an  equilibrium.  The  manhole  is  then 
uncovered  for  their  descent. 

Various  patents  have  been  granted  for  devices  for  ventilating 
railwaif-cars.  These  generally  embrace  the  following  essential 
features:  1,  a  mouth  adjustable  toward  the  direction  in  which 
the  train  is  proceeding,  and  having  an  inclined  top  which  de- 
flects downward  the  current  produced  by  the  motion  of  the 
train  ;  2,  an  arrangement  to  catch  the  dust  and  sparks  ;  and,  3, 

Fig  6966. 
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direction  of  the  wind.  See  also  Cni.MNEY  ;  Cowx;  Mowjuf- 
PUNKAii ;  vie. 

The  bnrn,  breivert/,  or  Stable  ventilntOT  is  a  louver,  story,  or 
cupola,  whose  lapping  but  sepanited  slats  admit  the  passage  of 
air. 

In  the  ventilation  of  mines,  a  series  of  shafts,  termed  winzes. 
are  sunk  from  one  level  to  another,  permitting  tlie  ascent  of  the 
more  highly  heated  air  from  below,  causing  an  ascending  cur- 
rent ;  and  the  descent  of  the  cooler  air  from  outside,  which  trav- 
erses the  various  galleries,  is  usually  found  sufficient.  In  coal 
or  other  mine.-<  where  large  quantities  of  dangerous  gases  are 
generated,  this  method  is  inadequate,  and  artificial  means  are 
resorted  to  to  produce  a  more  powerful  ascending  current,  and 
cause  a  more  rapid  circulation  of  air  The  most  simple  means 
of  doing  this,  and  that  generally  employed  in  coal-mines,  is  by 
means  of  two  shafts,  in  one  of  which  a  fire  is  kept  up,  rarefying 
the  air  and  producing  a  strong  draft,  which  causes  the  with- 
drawal of  the  air  from  the  set  of  grilleries  with  which  this, 
the  upcast  shaft,  is  connected.  The  downcast  shaft  communi- 
cates with  another  set  of  galleries,  between  which  and  the  first 
a  communication  is  established  at  or  near  the  extreme  end  of 
the  mine,  so  that  the  air  which  descends  through  it  to  replace 
that  which  is  being  carried  off  by  the  upcast  sliaft  tlows  through 
the  whole  extent  of  the  mine  before  arriving  at  the  latter. 
Where  a  fire  is  inadequate  to  produce  sufficient  ventilation, 
other  exhaust  apparatus,  generally  the  fan,  is  resorteil  to.  In 
some  cases  but  a  single  shaft  is  used,  which  is  divided  by  a  ver- 
tical partition,  termed  a  brattice,  one  portion  serving  for  the 
upcast,  and  the  other  for  the  doivncast.  The  air-pump  is  also 
employed  for  ventilating  mines  as  well  as  buildings  ;  one  of 
these,  near  Liege,  is  described  as  consisting  of  two  wootien  cyl- 
inders 11  feet  7  inches  in  diameter,  open  at  top,  and  having 
valved  bottoms.  The  pistons  which  were  attached  to  the  oppo- 
site ends  of  a  beam  were  fitted  with  upwardly  opening  valves, 
wiTe  reciprocated  by  connection  with  the  piston-rod  of  a  13-inch 
steam-cylinder  fixed  over  one  end  of  the  beam,  had  a  stroke  of 
6  feet  2  inches,  and  with  a  boiler  pressure  of  41  pounds  per 
square  inch  discharged  17,000  cubic  feet  of  air  per  minute. 

The  form  of  air-pump  in  which  a  vacuum  is  produced  by  the 
alternate  partial  submersion  of  a  cylinder  or  cylinders  into 
water,  and  partial  withdra%val  therefrom  ;  the  '*  plunging  bells  ^' 
of  the  Hartz,  the  ■'  duck  machine  "  of  Cornwall,  and  the  air- 
holder  of  Belgium  are  of  this  class,  and  have  long  been  em- 
ployed in  mines.  More  modern  varieties  are  the  double-acting 
airometer  of  De  Vaux  and  Siruve's  mine-ventil:itor.  These 
each  consist  essentially  of  two  air-holders,  similar  togas-holders, 
which  alternately  dip  into  water  and  produce  the  exhaust.  The 
air-holders  are,  of  course,  of  large  size  ;  one  of  a  pair  of  Struve's 
producing  an  exhaust  of  60,(H)0  cubic  feet  of  air  per  minute, 
being  20  feet  in  diameter,  stroke  not  stated. 

In  the  Belgian  mines  centrifugal  ventilators  of  very  large 
size,  from  18  to  27  feet  diameter,  have  come  into  general  use. 
The  principal  kinds  noticed  are  Rittinger's,  Gallez/a,  Lambert's, 
and  Guibal's,  the  two  former  having  curved  and  the  two  latter 
straight  wings  ;  their  minor  details  also  differ.  The  most  effec- 
tive of  these  are  stated  to  utilize  from  30  to  40  per  cent  of  the 
total  power  of  the  engine. 

In  some  of  the  deep  mines  in  France  the  miners  work  in  air 
maintained  at  a  density  of  three  atmospheres.  This  pressure  is 
obtained  by  means  of  pumps  driven  by  a  steam-engine,  and  is 
apparently  very  beneficial  to  the  men.    When  about  to  descend, 
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a  downwardly  descending  pipe  to  direct  the  purified  air  into  the 
car.  The  principle  is  essentially  that  cf  the  wind-sail  employed 
on  shipboard 

In  Clement's  patent,  November  22,  1853,  sponge  or  other 
porous  material,  kept  constantly  moist  by  water  from  a  suitably 
arranged  chamber,  is  used  as  an  air-filter. 

Godley's  car- ventilator  acts  by  vacuum  process.  It  has 
swiveled  elbow-pipes,  placed  underneath  the  floor  of  the  car, 
connecting  with  the  interior  of  the  latter  by  means  of  registers, 
and  so  arranged  that  the  exit-openings  are  toward  the  rear  of 
the  train,  the  suction  of  the  atmosphere  having  the  effect  of 
drawing  the  air  out  of  the  car  through  the  elbow-jiipes. 

See  also  Figs  95  to  99,  page  46. 

The  ventilator  for  skips  is  commonly  a  wind-sail ;  a  large  tube 
of  canvas  having  an  expanded  mouth,  which  is  turned  in  the 
direction  of  the  wind  while  the  tube  is  dircrted  down  the  hatch- 
way, conveying  the  air  to  the  lower  deck.  The  contrivances  of 
Hale  and  Sutton  have  been  mentioned.  Dr.  Thiers,  of  New 
York,  has  patented  (November  29,  1870)  an  apparatus  in  which 
the  oscillating  motion  of  mercury  contained  in  a  horizontal 
tube  or  tubes  running  athwartships  and  fore  and  aft,  producirg 
a  partial  vacuum,  is  caused  to  exhaust  the  foul  air.  The  fluid 
is  kept  in  motion  by  the  rolling  and  pitching  movements  of  the 
vessel . 

Perkins,  about  1820,  proposed  to  ventilate  ships  by  using  two 
barrels  half  filled  with  water,  placed  diagonally  to  the  line  of 
the  keel,  and  connected  by  a  pipe  Pipes  with  inwardly  open- 
ing valves  led  from  the  hold  to  each  cask,  and  other  pipes  with 
outwiirdly  opening  valves  led  from  the  casks  to  dis<'harge-ports. 
The  rolling  and  pitching  of  the  vessel  cau.sed  an  alternate  flow 
from  one  cask  to  the  other,  by  which  the  foul  air  was  alternately 
drawn  into  and  expelled  from  ench  cask. 

The  ventilator /or  lints  consists  of  a  hole  in  the  crown,  and  a 
head-band  supported  at  a  certain  distance  from  the  sweat-lining, 
so  as  to  allow  upward  passage  of  air  around  the  head. 

The  ventilator  for  boots  consists  of  a  double  upper  with  holes  ; 
the  motion  of  the  foot  being  relied  upon  for  causing  circulation 
of  iiir. 

The  ventilator  for  stacks,  mows,  and  granaries  consists  of  a 
perforated  air-duct  which  allows  the  heated  air  and  moisture  to 
pass  off. 

Ven-tose'.    A  cupping-glass. 
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Vent-piece.  (Ordnance. )  a.  A  plug  of  copper 
containing  the  vent,  and  screwed  into  its  position  in 
the  gun. 

b.  The  block  which  closes  the  rear  of  the  bore  in 
a  breech-loader. 

Vent-pipe.     An  air  or  steam-escape  pipe. 
Vent-plug.     A  stopper  for  the  vent  of  a  gun. 
Vent-punch.     It  is  made  of  steel,  slightly  less 
in  diameter  tlian  the  vent,  and  is  used  for  clearing 
the  vent  when  it  has  become  foul  or  scaly. 

Vent-stop'per.  A  plug  or  cap  to  close  the 
vent-hole. 

Vent-wire.  (Founding.)  A  long  steel  wire,  one 
end  of  which  terminates  in  a  bow  and  the  other  in 
a  sharp  point.  It  is  used,  as  described  above,  for 
giving  vent  to  green  and  dry  sand-molds. 

Ve-ran'da.  An  open  portico  attached  to  a 
house. 

Verge.  The  spindle  or  arbor  of  a  watch- balance. 
The  term  is  commonly  applied  to  that  of  the  old 
vertical  movement,  whose  balance-arbor  ha-s  two  pal- 
lets, which  alternately  engage  with  teeth  on  the 
opposite  sides  of  a  crown-w/iccl,  whose  axis  is  at  right 
ang'.cs  to  that  of  the  verge.  See  Vertical  Escape- 
MKxr. 

Verge-es-cape'ment.  See  Vertical  Escape- 
MEsr. 

Verge-file.  A  fine  file  with  one  safe  side,  for- 
merly used  In  working  on  the  verge  of  the  old  ver- 
ticil esc'iipement. 
Ver'meil.  1.  Silver  gilt ;  gilt  bronze. 
2.  (Gilding.)  A  liquid  applied  to  a  gilded  surface 
to  give  luster  ami  fire  to  the  gold,  making  it  resem- 
ble ormolu.     It  is  composed  of 

Annotto 2  ounces. 

Gamboge 1  ounce. 

Vermilion 1  ounce. 

Dragon's  blood  i  ounce. 

Salt  of  Tartar z  ounces. 

Satfron 18  grains. 

Boiled  in.. Water 2  pints. 

Steam,  and  apply  with  a  soft  brush. 
Ver-mil'ion.  A  brilliant  red  color  originally 
derived  from  cinnabar,  — a  native  sulphide  of  mer- 
cury,—  but  generally  prepared  artificially.  It  is 
made  in  large  quantities  in  Eurojie  and  elsewhere, 
the  processes  varying  somewhat  iu  different  places. 
The  Chinese  is  the  most  esteemed  and  most  expen- 
sive. 

Ver'ni-er.      A   divided  sliding   scale   used  for 
measuring  any  portions  of  the  space  between  two  of 
the  smallest  di\'isions  of  a  gi'adu- 
Pig.  6967.         ated  instrument.       It   derives    its 
/^^\  name  from  Peter  Vernier,  a  gentle- 
man of  Franche-Compte,  who  de- 

m    scribed   it   in   a   tract   printed   at 

Brussels  in  1631.  Also  called 
nonius,  from  Peter  Nunnez  or 
Nonius,  a  Portuguese  mathema- 
tician, born  1197,  to  whom  its  in- 
vention has  been  ascribed. 

80— I — I  I        The  vernier  is  attached  to  astronomical 

and  purveying  instruments,  to  the  barom- 
eter, and  to  the  beam-compass  and  other 
scales  for  rectilinear  measurements. 

That  applied    to   the   barometer.    Fig. 

6967,  will  illustrate  its  principle,  a  repre- 

^.  ,  Eentiug  the  mercurial  column,  i  the  ver- 

~*  ?.    i  nier,  and   c  the  barometer-scale,  divided 

bkH  !iW  '        into  inches  and  tenths.    The  vernier-scale 

is  11  ,0  inches  in  length,  and   is  divided 

into  10  equal  parts,  each  embracing  u  ,po 

of  an  incli,  and  therefore  e-xccediug  eacli 

division  of  the  scale  by  ^  jf^  of  an  inch. 

If  therefore  any  division  of  the  vernier 

coincide  with  a  division  on  the  scale,  that 

division,  counting  downward,  when  the  0 

19     of  t'-ie  vernier  coincides  with  the  top  of 

Virnier.  tbo  mercurial  column,  indicates  the  num- 


^ 


ber  of  hundredths  of  an  inch  to  be  added  to  the  tenths  division 
OQ  the  scale  next  above  which  the  0  of  the  vernier  stands. 

In  the  mountain-barometer  and  scales  for  nice  measurement*, 
the  vernier  is  conPtructed  to  read  to  thousandths  of  an  inch  by 
the  aid  of  a  microscope. 

In  circular  instruments,  graduated  to  degrees  and  half-de- 
grees, ii  space  on  the  vernier  equal  to  30  divisions  of  the  limb  is 
divided  into  29  parts,  thus  allowing  measurements  to  be  made 
to  minutes. 

By  further  subdividing  and  the  use  of  the  microscope,  read- 
ings down  to  10'',  5",  or  even  single  seconds  are  effected,  as  in 
the  case  of  high-class  astronomical  instruments. 

Fig.  6968. 


Broton,  Shape,  and  Co  '5  Vernier- Caliper. 

Ver'ni-er-cal'i-per.     A   caliper  with   vernier- 
graduations. 

One  side  of  the  vernier-caliper  reads  to  thousandths  of  inches ; 
on  the  other  side  are  tilths  of  inches,  to  rend  without  a  vernier. 
Instead  of  64ths  of  inches,  some  are  divided  with  verniers,  read- 
ing to  20ths  of  millimetres,  French  measure.  This  instrument 
is  furnished  with  both  inside  and  outride  calipers,  and  points  to 
transfer  the  distance  with  dividers.  Tliese 
instruments  are  made  of  steel,  and  have  the 
points  tempered  and  the  jaws  ground. 

Ver'ni-er-com'pass.   A  survey- 
or's compass  whose   compass-circle 


Vernier-  Compass. 

with  a  vernier  attachment  is  movable  about  a  com- 
mon center  by  turning  a  tangent-screw  at  the  south 
end  of  the  instrument.  It  is  adajited  to  retrace  the 
lines  of  old  survey's  where  the  variation  of  the  com- 
pass   has    clianged, 


and  to  surveys  of 
public  lands  where 
the  lines  are  based 
on  a  true  meiidian. 

Ver'ni-er-tran'- 
sit.  A  surveyor's 
transit  having  a  ver- 
nier-attachment to 
the  compass,  by 
which  the  lattermay 
be  adjusted  to  indi- 
cate the  true  instead 
of  the  magnetic 
bearings. 

Ve-ro'na-serge. 
A  thin  worsted  and 
cotton  fabric. 

A  fabric  of  mohair 
and  cotton  variously 
colored. 

Versed  Sine.  In 
mechanics,  the  rise 
of  an  arch. 


Fig.  6970. 


Veni  ier-  Tran  sit. 


VERTICAL  BORING-MACHINE. 
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Ver'ti-cal  Bor'ing-ma-chine'.  A  drill  or  bor- 
in<5-m:u'liine  haviii-,'  a  vertical  spiutlle.  See  Figs. 
8H.  815,  810. 

Ver'ti-cal  Buhr-mill.     One  in  which  the  buJirs 

rotate  111  a  vertical  plane.    See  Fig.  2316,  pagelO'Jl. 

Ver'ti-cal  Dial.     A  ilial  liaving  a  plane  fixed  to 

a  wall,  tower,  or  house.     The  angle  formed  by  the 

gnomon  is  the  eomplement 

Fig.  69n.  of    the    latitude,    the    style 

preserving    its    parallelism 

with  the  earth's  axis.     See 

Dial. 

Ver'ti-cal   Drill.      One 
with  a  vertical  spindle.    See 
Fig.  1770,  page  751. 
Ver'ti-cal      Es-cape'- 


Vertiral  Escapement 
ment.     The  ccrUcal  or  verge  escapeitient  is  old-lash 


Fig.  6972, 


Vertical  Plamng-JMachine. 

ioned,  and  lias  been  supereeded  by  more  lasting 

contrivances 


Fig.  6973. 


■which  admit  of  a 
flatter  movement. 
Its  inventor  is  not 
known.  The  teeth  of 
the  fcape-wheel  are 
detained  by  the  pal- 
lets ou  the  verge,  the 
upper  and  lower  onea 
acting  alternately. 
The  sr ape-wheel  is  a 
erotvn-n-hei'l,  and  its 
axis  is  at  right  angles 
to  tliat  of  the  ver^e. 
This  makes  its  plane 
I  of  revolution  vertical, 
tlie  plane  of  oscilla- 
'  tion  of  the  balance 
being  assumed  to  be 
horizontal.  The  con- 
struction neressitales 
a  certain  thickne>fs  of 
watch,  which  is  so  fimiliar  in  old  time-keepers.  To  reduce  the 
thickness,  the  planes  of  revolution  were  brought  into  parallel- 
ism, which  brings  us  to  the  next  device,  called  by  its  then  dis- 
tinguishing characteristic, —  the  horizontal. 

Ver'ti-cal  MilL    See  Guinping-mill,  Fig.  2316. 

Ver'ti-cal  Plan.  The  gi-ouud-plan,  or  orthog- 
rapli  //. 

Ver'ti-cal  Plan'iug-ma-chine^  A  planing- 
machinc  in  which  the  cutting  action  of  the  tool  is 
performed  in  a  vertical  plnne.  The  cut  illnstrates  a 
machine  of  this  class,  built  by  Me.ssrs,  John  Bourne 
and  Company  for  the  Chinese  government. 


Dunklee's  Self-Oiling  ^tep  Jor 
Vertical  Spindles. 


The  base-plate  is  of  cast-iron,  grooved  longitudinally  to  re- 
ceive T-bolts  for  securing  the  work.  Two  stmdards  a  support 
the  loogirudinal  beam  b,  which  carrie.-*  tlie  shafting  and  bevel- 
gear  by  which  the  cutter-head  screw  is  rotated  The  screw  and 
tool-holder  are  carried  by  the  upright  bar  c,  which  hap  a  longi- 
tudinal motion  in  guides  at  the  top  and  base  of  the  machine, 
and  is  advanced  the  proper  distance  alter  each  cut  by  screws 
above  and  below.  The  cutter-holder  is  caused  to  move  twice  as 
fast  upward  as  it  does  downward,  and  three  tools  may  be  em- 
ployed if  desired.  The  example  can  cut  16  feet  horizontally  and 
12  vertically. 

Ver'ti-cal  Pump.    One  in  which  the  plunger  or 
bucket  moves  vertically,  —  the  more  common  lorni. 
Ver'ti-cal  Spin'dle-step. 

Fig.  6973  .«how3  Dunklee'a  self-oiling  step,  a  is  the  spindle; 
6,  the  step  resting  in  the  socket  A,  which  has  a  chamber  be- 
neath, conniiunicating  with  the  oil-chamber  c,  which  is  filled 
with  the  lubricant  to  a  higher  level  than  the  foot  of  the  spindle. 
The  lubricant  ascends  through  an  aperture  in  the  bottom  of  the 
step  and  through  vertical  grooves  on  its  interior,  shown  at  d, 
and,  under  the  influence  ot  centrifugal  force,  flows  over  the  top 
of  the  step  and  back  into  the  oil  chamber  through  the  aperture 
e.  The  oil  and  sediment  may  be  removed  by  unscrewing  the 
plugs  fg. 

Great  variety  is  shown  in  the  steps  for  spindles  of  spinning- 
machines. 

Ver'ti-cal  Steam-en'gine.  One  in  which  the 
pi.ston  reciprocates  vertically,  as  distinguished  from 
the  horizontal,  inclined,  or  rotary,  —  all  common 
forms. 

Ver'vel.  A  silver  name-ring  around  the  leg  of  a 
hawk. 

Ves'ael.     See  under  the  following  heads  :  — 

Corvette. 

Cowan. 

Crane. 

Cray. 

Cutter. 

Dandy. 

Dhoney. 

Dhow. 

Dingy. 

Disv)atch-boat. 

Dogger. 

Doiiey. 

Dory. 

Dow  (dhow). 

Dredge-boat. 

Drogher. 

Dug  out. 

Dummy. 

Dwang. 

Farrost. 

Felucca. 

Ferry-boat. 

Firt'ship. 

Flat-boat. 

Floating-battery. 

Floating-light. 

Fly-boat 

Fourth-rate. 

Frigate 

Frigatoon. 

Funny. 

Gnlea.'i. 

Galiot. 

Galleon. 

Gal  lev. 

Gallivat 

Garkookah. 

Gaydiang. 

Gig 

Gondola. 

Grab. 

Gunboat. 

Hawker. 

Hermaphrodite  brig. 

Hooker. 

Horpe-boat. 

House-boat. 

Howker. 

Hov- 

Hulk. 

Ice-boat. 

Iron-clad. 

Iron  vessel. 

J  igger. 

Jolly-boat. 

Junk. 

Kajak. 


\rgosy. 
Ark. . 

Armor-plated  vessel. 
Azogue. 
Bac. 

Baggula. 
Ball  ah  ore. 

B.illast-lighter. 
Ballon. 
Balsa. 
Banker. 
Barangay, 
Barcft. 
Bare  on. 
■    Barge. 
Bark. 
Barquantine. 
Barque. 
Batardates. 
Bateau. 
Becasse. 
Bilato. 
Bi  lander. 
Bireme. 
Bir-lin. 
Boat. 

Bomb-ketch. 
Brig. 

Brigantine 
Broad-horn. 
Bucentaur. 
Budgero. 
Buggalow. 
Buggy -boat. 
Bnmboat. 
Bunder-boat. 
Bungo. 
Buss. 
Cable. 
Caique. 
Canal-boaC 
Canoe. 
Caper. 
Carack. 
Caiacore. 
Caravel. 
Carvel  built. 
Catamaran. 
Chain-boat. 
Chebec. 
Chop-boat. 
Cigar-steamer. 
Clipper. 
Conster. 
Cock. 
Collier 
Coracle. 
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Bemberge. 

Scam  pari  a. 

Schooner. 

Scow. 

Sectional  boat. 

Settee. 

Shallop. 

Sheer-hulk. 

Sbield-ship. 

Ship 

Skiff. 

Skute. 

Sloop 

Smack - 

Snig-boat. 

Snow. 

Steamboat. 

S'eam-ram 

Steam-vessel. 

S  to  De-vessel. 

Submariue  battery. 

Submarine  boat. 

Tank-vessel. 

Tartan. 

Team -boat. 

Tender. 

Topsail-schooner. 

Torpedo-boat. 

Tow-boat. 

Track- boat. 

Trow. 

Tug. 

Turret-.'ihip. 

Twin-boat. 

Two-topsail  schooner. 

Vakka. 

Whale-boat. 

Wherry. 

Xebec. 

Yacht. 

Yawl. 

Ves'sets.    A  kind  of  cloth. 

Ve3'ta.     A  kind  of  wax-match. 

Ves'ti-bule.     An  ante-hall,  lobby,  or  porch. 

Vet'er-i-na-ry  In'stru-ment.  See  Surgical 
Insthi.ments. 

Fig.  6974  shows  the  practice  of  the  veterinary  art  in  ancient 

Egypt.  Oxen  and 
Fig.  6974.       ^  sheep  and  poats  were 

1^.^=:^  ^^P^  '1  vast  herds, 
and,  besides  these,  the 
oryx,  antelope,  and 
otber  animals  of  the 
de?ert,  were  tamed 
and  bred  in  the  farm- 
yard. In  the  figure 
are  shown  a  oian  feed- 
ing a  sick  goose  ;  a 
herdsman  feeding  an 
oryx  ;  treatment  of 
goats,  —  one  has  its 
fore-leg  tied  up  ;  giv- 
ing a  medicated  ball 
to  a  sick  ox,  which  is 
lying  down. 

Fig.  6975. 


Keel-boat. 

Ketch. 

Koff. 

Launch. 

Life  boat. 

Lighter. 

Light-ship. 

Liner. 

Long-boat. 

Lore  ha. 

Lugger. 

Mau-of-war. 

Marine  car. 

Ma?soulah  boat. 

Monger. 

Monitor. 

Monkey  boat. 

Mortar- vessel. 

Mud-boat. 

Mulette. 

Oil  carrying  vessel. 

Outrigger. 

Packet. 

Paddle  box  boat. 

Periaugua. 

Pink. 

Pinnace. 

Pirogue. 

Polacca. 

Ponton. 

Portable  boat. 

Praam. 

Pnihu. 

Privateer. 

Proa 

Pungy. 

Puot. 

R*ft 

R  lisiog  sunken  vessels. 

llani. 

llaz«_'e. 


One  of  the  longest  viaducts  is  that  of  the  London  and  Green- 
wich Railway,  which  is  3  miles  60  chains  long,  laid  on  more 
than  1,UOO  arches  of  yellow  brick,  18  feet  span,  22  feet  high.  25 
feet  wide.  Opened  in  1838.  Cost,  S1,30U,WO  per  mile.  Ex- 
dnguishing  title  to  property  swallowed  a  large  portion,  and  ex- 
tinguished some  uf  the  owners  at  the  same  time. 

The  London  and  Blackwall  Railway  is  built  in  the  same  man- 
ner upon  a  continuous  f^rie.-*  of  brick  arches.  Its  length  i«i  3 
miles  38  chains,  and  its  cost  AC  1,083,951. 

Remarkable  viaducts  are  shown  in  the  railway -bridges  (so  to 
call  them)  over  the  Susquehanna  and  many  Southern  rivers; 
the  Ohio,  at  Louisville.  In  England:  over  the  Avon,  on  the 
line  of  the  London  and  Northwestern  Railway  ;  the  Victoria 
Rridge,  over  the  valley  of  the  Wear ;  the  Crumlin  Viaduct,  in 
Wales.  In  France:  over  the  Monie,  near  Nantes  In  Uollaud: 
over  rivers  and  dieps-     In  India:  over  the  Ganges. 

SeeBR.DQe;  Trestle;  Tacss ;  Wooden  Beidge  ;  etc. 

Vi'aL     A  small,  long  bottle. 

Vi-a-tom'e-ter,  A  way-nieasui-er,  as  its  name 
iu<licate.s.     Set'  Odometer  ;  Pedo.metek. 

Vi'brat-ing-pis'ton  Steam-en'gine.  One  in 
which  the  ix>\ver  is  communicated  to  tbe  crank 
through   pistons   which 


Fig.  6976. 


propeller   which 
Fig.  6977. 


Treating  Sick  Animals  {Beni  Hassan, 
E?ypt). 


V-  Gearing. 


V-gear  WheeL  A  duplex  aiTangement  of  .skew- 
g-aiing  in  which  each  tooth  is  of  the  shape  of  the 
lettf^r  V. 

Vi'a-duct.  An  elevated  road  for  the  passage  of 
vehicles.  Bridges  are  viaducts;  but  the  latter  term 
is  especially  applied  to  arched  or  truss  structures 
which  cross  valleys  or  gorges  where  the  width  of 
wiiter-course  is  but  a  fraction  of  the  distance  trav- 
ersed. Viaducts  are  constructed  where  the  depth 
renders  embankments  infeasible. 


are  vibmting  in  their 
motion,  and  which  move 
through  an  are  of  acircle. 

Fig.    6976   shows    one   in 
which  the  crank  is  arranged 
directly  between  the  vibrat- 
ing-piston  and  within  tbe 
cylinder,     the 
connections  be- 
tween the  pis- 
tons   and    the 
cranks  being  so 
arranged    that 
each  piston, 
though     being 
only  single-act- 
ing,   may    act 
upon  thecrank 
during      more 

I  than     half    of 

1  each  revolution   {^ 

'■  of   the    latter,  „.,  „.  ^ 

thereby  avoid-  Vtbrann^- Piston  Engine. 

ing  the  occur- 
rence of  any  dead  point  in  the  revolution  of  the  engine.     The 
connection  of  the  side-packing  strips  of  the  piston  with  the  end 
strips  is  accomplished  by  means  of  pins  and  s.ots,  in  combination 
with  the  mortise  and  tenon  joiuts  in  the  same. 

1      Vi'brat-tng-pro-pel'ler.      A 
operates  by  a  sculling  movement. 

In    that  illustrated,   the   two 

;  arms  «  a  of  the  blade  b  are 
sleeved  upon  an  ini^lined  crank 
on  the  shaft  c,  having  its  bear- 
ings in    two   steruward   projec-  • 

i  tions  from  the  hull  of  the  vessel. 

'  A  link  fJ  is  loosely  jointed  to  the 
blade  b  and  to  the  vessel,  to 
maintain  the  blade  in  a  fore-and- 

I  aft  position,  while  a  laterally  re- 
ciprocating motion,  reversed  at 
each  revolution,  is  imparted  by  i 
the  rotation  of  the  propeller. 

V  i'brat-i  n  g  -  ro  1 1'e  r. 

{Printing.)  A  roller  hav- 
ing a  reciprocating  cud 
motion,  to  ef|ualize  tlie  ink 
on  the  sub-plate  or  sur- 
face. 

Vi'brat-ing  Steam- 
en'gine.  A  steam-engine 
which  vibrates  on  a  center. 
See  Oscillating  Steam^ 
engine. 

Vi'bro-scope.     1.  An 
instrument  invented  by  Duhamel  for  counting  the 
vibrations  of  a  tuning-fork. 

The  tuning-fork  is  fixed  in  a  horizontal  position,  and  has  a 
light  style,  attached  to  one  of  its  prongs  by  wax  To  receive 
the  trace,  a  piece  of  smoked  paper  is  gummed  around  a  cylin- 
der, which  can  be  turned  by  a  handle,  a  s^rew  cut  on  the  axis 
causing  it  at  the  same  time  to  travel  endwise.  The  style  barely 
touches  the  blackened  surface.  The  fork  is  ma/ie  to  vibra*e, 
and  tbe  cylinder  turned,  tbe  style  making  a  mark  whose  waves 


Vibrating-  Propeller. 
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corresuond  to  the  number  of  vibratioos,  and  the  number  of  i  In  the  second  method  the  casks  are  exposed  to  the  open  nir, 
thete  by  count  in  a  second  of  time  is  the  number  of  vibnitions  arranged  in  parallel  rows  with  wiilks  between,  the  whole  .irrangc- 
of  the  fork  By  uluuKin"  the  piper  in  ether,  the  trace  may  be  ment  being  termed  a  fidd.  The  bung-hoies  are  left  open  ni  Hne 
fixed  and  the  number  counted  at  leisure.  I  weather,  but  covered  by  a  tile  during  rains.     When  completely 

acetified, —a  process  which  usually  requires  several  months,— 

2     An   instrument   invented  by  Mr.   We-sselhoft  of    the  vinegar  is  drawn  off  by  a  siphon,  and  is  afterward  clarified 

Ri^a    desi"neil  to  enable  an  observer  to  niuke  direct  \  by  being  pwsed  several  times  through  the  rape,  a  large  vat 

,3   '        ,   ■"*      „    ,  .  ,.         -1       .-  i;      f  I  containing  a  compact  heap  ot  the  sknis  and  stalks  of  rai.«ins. 

ob-ierv.vtlon  ot  tlle  motion  Ot  a  VlDrating  oujltl.  |      ^^^  ^^^^^   method,  invented  originally  by  Boerhaave,  em- 

it U  found.'d  on  the  principle  of  the  phenakisto^cope  or  the  gists  in  causing  the  liquid  to  be  acetified  to  percolate  through  a 
zootrope,  and  consists  of  a  rapidly  rotating  disk  having  equi-  vessel,  in  which  it  is  finely  divided,  so  as  to  expose  a  large  sur- 
distant  sight-holes.  The  vibrating  object  is  viewed  through  face  to  the  air.  By  this  the  time  required  is  very  much  re- 
the.<e  by  means  of  a  telescope,  and,  owing  to  the  persistency  of  duced  Various  methods  and  apparatus  have  been  employed 
vision,  appears  constantly  iu  view,  though   its  change  of  posi-     for  thi; 


vision,  appears  coustmtly 

tion,  as  it  is  seen  successively  t'jrough  each  aperture  of  the  re- 
volving disk,  is  distinctly  perceptible,  and  its  vibrations,  which 
are  in  reality  rapid,  will  appear  comparatively  slow,  enabling  the 
observer  to  readily  trace  its  path. 

Vic-to'ri-a.  A  jiark-carriage  liaving  a  low  seat 
for  two  persons,  a  calash  top,  ftnd  an  elevated  driv- 
er's seat  in  front. 

Vigu-ette'.  The  term  was  formerly  applied  to 
ornaments  consisting  of  tendrils  and  viiici  upon  sil- 
ver, and  hence  the  name.  Ristoldt,  in  1171,  is 
credited  with  the  iutrodnction  of  this  mode  of  por- 
traying initials,  (lowers,  etc.  Pyn-son  was  the  first 
English  printer  to  introduce  borders  and  vignettes 
in  his  books. 

Vign-et'ter.  {Fiai  Arts.)  The  photographer's 
instrument  for  giving  a  vignette  appearance  to  a  por- 
trait or  print,  the  edges  fading  away  insensibly  into 
the  background. 

Vi'ua.  A  fretted  instrument  of  the  guitar  kind, 
used  by  the  Hindus  ;  it  usu.ally  has  seven  strings 
or  wires,  and  a  large  gourd  at  each  end  of  the  finger- 
board.    Its  extent  is  two  octaves. 

It  i3  of  great  antiquity.  It  has  movable  frets  fastened  by 
wax,  so  as  to  be  regulated  to  suit  the  scale  of  the  piece  to  be 
played.  The  usual  musical  scale  has  22  intervals,  called  scruti, 
in  the  compass  of  au  octave. 

Vi'ne-fi-ca'teur.  A  French  apparatus  for  col- 
lecting the  alcoholic  vapors  that  escape  from  liipiids 
during  the  process  of  vinous  fermentation.  It  is  a 
conical  vessel  or  cap,  covering  a  hole  in  the  top  of 
the  ferm.^nting-tun,  which  is  in  other  respects  closed 
air-tight.  Tlie  conical  vessel  is  surrounded  by  a 
reservoir  of  cold  water,  .so  that  the  spirituous  vapors, 
risin"  from  the  liipiid,  will  be  condensed  on  the  side 
of  the  reservoir,  and,  running  down  its  sides,  be  re- 
turned to  the  tun.  A  tube  carries  otf  uncondensed 
vapors. 

Vin'e-gar.  Ordinary  vinegar  may  be  defined  as 
a  dilute  acetic  acid,  mi.xed  with  other  acidifying  and 
flavoring  ingredients,  varying  with  the  material  em- 
ployed in  its  production.  Wine-vinegar  contains, 
besides  the  acetic  acid,  tartaric  acid  and  a  minute 
proportion  of  acetic  ether.  Alcohol-vinegar  also  has 
a  small  proportion  of  acetic  ether.  Cider-vinegar, 
besides  acetic,  contains  malic  aoiil.  Malt-vinegar, 
which  is  the  kind  principally  used  in  England,  con- 
tains, in  addition  to  acetic  acid,  most  of  the  con- 
stituents of  beer. 

The  vinegar  of  Sphettus  was  celebrated  by  .Aristophanes  and 
Athenieus  as  remarkably  pungent. 

Vinegar  may  be  derived  from  any  saccharine  solution  capa- 
ble of  undergoing  alco'.iolic  fermentation,  t.ie  alcohol  being 
converted  into  acetic  acii  by  the  subtractioa  of  two  atoms  of 


this  purpose. 

Vin'e-gar-ap'pa-ra'tus.    A  tub  in  which  cider, 
malt-wort,  or  other  fermented  wash   is  allowed  to 
trickle  through  shavings,  exposed  to  the 
action   of  the  air.     An  acelifier.      See 

GllADUATOIl. 

Vine-rake. 


Fig.  6978. 


An  implement  for  pull- 
ing sweet -potato  or 
other  vines  oti'  from 
the  ridges  prepara- 
tory to  the  digging 
of  the  ground. 

The  beam  carries  a 
fork  or  rake  made  with 
two  forwardly  curved 
teeth.  The  rake  is 
drawn  by  a  pair  of  ani- 
mals, one  walking  on 
each  side  of  the  ridge, 
and  as  the  team  ad- 
Vlnf-Rake.  vances  the   teeth    pass 

under  the  vines  and 
tear  them  loose  from  the  ground,  carrying  them  along  until  the 
rake  becomes  full. 

Vi'oL     1.    {Xautical.)     A  large  messenger  used 
in  weighing  an   anchor  by 
the  capstan.      Voyol. 

2.  (Music.)  A  typical  in- 
strument of  the  violin  class. 
See  Violin. 


Fig.  6979. 


Vwl. 


Fig.  6979  shows  an  ancient 
form  of  instrument,  known  at  a 
later  period  as  the  7nonochord, 
from  its  single  string.  It  was 
i  played  with  a  plectrnni.  The 
whole  series  of  stringed  instru- 
ments may  be  reasonably  a,ssunied 
to  have  grown  from  the  lyre,  for 
which,  to  follow  the  myth  or  the 
history,  whichever  it  may  be,  the 
dried  "tendons  in  the  shell  of  a 
tortoise  gave  the  first  sugge.stion. 
The  corn-stalk  fiddle  of  the 
Southern  negro  is,  to  some  of  us, 
a  familiar  illustration  of  a  rustic 
instrument  with  but  slight  capa- 
bility for  expression,  but  at  the 
same   time   suggestive   of  better 

things,    (See  Lire.)    See  also,  for  various  antique  forms  of  lyre, 
Plate  Lli.-(-,  Bonanni's  '^  Instrumens  liarmoniques,^'  Rome, 
1776. 
Vi'ol-block.    (Nautical.)    A  large  snatch-block. 

See  S>J.\TCH-BLOCK. 

Vi'o-la.  (Music.)  The  second  instrument  of  the 
viol  class,  having  four  strings,  tuned  a  fifth  below 
those  of  the  violin  ;  the  C  and  G  strings  are  covered 
with  silver  wire.  Its  ordinary  compass  is  3  octaves. 
It  is  written  on  the  G  clef,  3d  line,  and  on  the  G 
clef  when  it  extends  high, 
hydrogen  and  the  addition  of  two  atoms  of  oxygen.  Vi-Ole' d'A-mOUr'.     (.l/itsic.)    A  bow  instrument 

XVine-vinegar  IS  made  —  principally  in  Irance,  Orleans  being  I     ^     ,         .    ,      ,  ti         i  U  »1.      ™n;.        It- 

achiefseatofthe  manufacture-from  inferior  wiuesandgrape  ;  of  the  viol  class,  rather  larger  than  the  viola.      \t 

refuse.  The  liquid  is  clarified  by  straining  through  a  tun  filled  |  lias  7  catgut  strings,  the  three  lowest  of  which,  like 
with  beechwool  chips,  and  is  then  placed  in  casks,  which  are  |  j[jg  q  ^^^^  q  strings    of  the   viola,  are   covered    with 

filled  about  two  thirds  full,  anil  kept  in  a  room  where  a  con-       .  .  u   i      .  +i  , i.    ,c  *\.  .  ;v.^+^..„v.^.i,if    q„.) 

Slant  temperature  of  38'  is  maintained.  The  process  occupies  silver  wire.  Below  the  neck  ot  the  instiunient,  and 
several  weeks.  The  process  of  making  cider-vinegar  is  entirely  passing  beneath  the  bridge,  are  seven  metallic  strings 
an  ilogous,  all  that  is  required  being  that  the  liquid  .should  have     tyneil    in    unison  with    the    othere,  SO   as   to   vibrate 


PU.Tlcient  time  and  heat  to  pass  to  the  alcoholic,  and  from  that 
to  the  acetous  fermentation. 

Malt-vineg.ar  is  prepared  by  making  a  wort,  as  in  brewing  ;  a 
ferment  is  added,  and  the  wash  or^v'e,as  it  is  then  called,  being 
p'.aced  in  casks,  is  acetified  either  hy  stnviT^q  or  hy  fiettting.  By 
t'lu  first  method  this  is  effected  in  clo.se  rooms  heated  by  stoves 
or  steam  pipes  to  a  temperature  of  70"  to  80",  or  upward. 


sympathetically  with  them.     Its  compass  is  3J  oc- 
taves, and  is  written  on  two  clefs. 

Vi'o-lin'.  (Music.)  A  stringed  instrument  played 
by  a  bow,  the  highest  in  its  range  of  its  class.  It 
has  4  strings  tuned  by  fifths,  and  all  capable  of  be- 
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iug  shortened  by  the  left  hand.     Its  compass  is  3J 
octaves,  written  on  the  G  clef. 

Of  its  class  are  the 
Tiolia  Tiola  d'amoar. 

Viol  VioloDe. 

Viol  de  gamba.  Violoncello. 

Viola.  Cootra-basso. 

The  four  strings  of  the  TioUn  are  supported  at  their  respective 
enja  by  the  pins  ia  the  head  and  by  the  tail-piece.     The  neck 
has  DO  frets,  unlike  tne  guitar. 
Fig.  6980.  The  violoncello,  viola,  the  obsolete  vtol,  the 

violone  (coQtra-basso  or  double-bass),  are  al- 
lied to  the  Tiolio,  are  or  were  played  with  the 
bow,  and  differ  in  the  number  of  strings  (the 
Tiol  had  a  fretted  neck  and  six  strings)  and  in 
the  compass  of  the  instruments. 

The  Tiola  was  a  fifth  lower  in  compass  than 
the  violin.  The  violoncello,  or  bass-viol,  is  an 
octave  below  the  violin;  and  the  violone,  or 
double  bass-viol,  is  an  octave  below  the  vio- 
loncello. 
;  ^  As  the  tones  of  strings  depend  upon   the 

>.(  number  of  vibrations   in    equal    times,    the 

.A"^— ^    strings  in  the  instruments  of  lower  compass 
M*    \  *^^  larger.     In  a  piano  tuned  to  an  ordinary 
™        I  pitch  for  the  parlor,  the  middle  A  of  the  treble 
'  clef  will   be  produced  by  420  vibrations  per 
second. 
The  range  audible  to  an  ordinary  ear  as  a 
Violin.  distinct  musical  tone  is  about  from  the  4th 

descending  C  below  this  A  to  the  4th  ascend- 
ing C  above  it,  and  the  vibrations  are  stated  as  follows,  putting 
the  said  A  in  its  place  in  the  series ;  — 

C* 4,032  vibrations  per  second. 

C* 2,0H  vibrations  per  second. 

C- 1,0<)8  vibrations  per  second. 

C 6'14  vibrations  per  second. 

A 420  vibrations  per  second. 

C 252  vibratioas  per  second. 

C, 126  vibntioas  per  second. 

Cj 63  vibrations  per  second. 

C3 31i  vibrations  per  second. 

See  SiR£N. 

It  has  been  proposed  to  apply  keys  to  the  finger-board  of  the 
violin,  by  pressing  which  the  strings  may  be  shortened  by  a 
definite  amount,  so  as  to  produce  the  proper  note  without  de- 
pL-niing  upon  the  skill  or  judgment  of  the  former  in  applying 
his  finger^!  directly  to  the  strings. 

The  chirping  and  singing  of  the  cricket  and  grasshopper  are 
f.-e-iuently  spoken  of;  but  they  do  not  ping,  —  they  fiddle.  By 
rubbing  wings  and  legs  together  —  each  in  the  manner  peculiar 
to  the  species  —  these  insects  produce  the  sounds  which  charac- 
terize them. 

Stringed  instruments  with  a  finger-board,  and  played  ^vith  a 
bo-v,  are  found  among  the  Chinese,  .Tipaoese,  Hindus,  Persians, 
and  .\rabs,  besides  the  European  nations,  and  their  descendants 
in  other  countries. 

The  original  of  the  piano-forte  is  the  Aarji,  which,  laid  pros- 
trate, becomes  the  dulcimer,  known  to  the  Arabs  and  Persians 
as  S'lntir,  and  to  European  nations  of  some  centuries  since  as 
t  le  eimbnl,  the  cymbaly  of  the  Poles,  and  the  cimbalom  of  the 
Migyarsof  the  present  day.  The  instrument  assumed  many 
forms  ;  beaten  like  the  mo  Jem  dulcimer,  shown  in  Fig.  r,  Plate 
XL.,  from  a  work  published  in  1.53j  ;  or  twanged  by  the  fingers 
or  plectra,  as  in  Fig.  j',  same  plate,  a  ciiole  from  a  drawing  in 
the  British  Museum  The  citole,  or  finger-played  dulcimer, 
w  IS  the  psalterium  of  the  fourteenth  century  ;  Italian,  salUrio  ; 
English,  psaltery. 

The  addition  of  the  key,  elavis,  made  the  cembalo  or  cithara, 
a  clavicembalo  or  clavicetherium  respectivelv,  /  and  i,  of  Plate 
XL. 

The  Hindus  claim  to  have  invente-1  the  violin-how,  their 
ravanastron  or  ancient  viohn  being  cited  in  ancient  Sanscrit 
writings. 

In  toe  "  Edda'"  we  read  of  the  intestines  of  a  cat  being  made 
into  a  cord  for  Lok,  the  evil  one  of  the  Scandinavian  myths. 
The  lyre-strings,  said  to  have  been  invented  by  Lynus  as  a  sub- 
stitute for  thong -f  of  leather  or  twisted  strings  of  flax,  were  made 
of  aheep's  intestines,  ounv  ;^op5a?  of  Homer.  Catgut  is  the  ner- 
vielas  of  the  Middle  Ages. 

A  representation  of  the  Anglo-Saxon  fithele  is  given  in  a  MS. 
of  the  eleventh  century  in  the  British  Museum.  (Cotton, 
Tiberius,  c.  6.)  The  instrument  is  pear-shaped,  had  four 
strings,  and  has  no  apparent  bridge.  A  German  fiddle  of  the 
ninth  century  is  also  shown,  copied  by  Gerbert  from  the  MS.  of 
St.  Blasius  ;  it  has  only  one  string.  German  fiddles  of  the 
twelfth  and  thirteenth  centuries  are  also  shown. 

The  "Xibelungenlied '■  Volker  is  described  as  wielding  the 
fiddle-bow  as  dexterously  as  the  sword. 

Paintings  of  a  fiddle  on  the  interior  of  the  roof  of  Peterborough 
(England)  Cathedral  date  from  the  twelfth  century.  One  has 
the  incurved  sides  and  S-shaped  sound-holes. 

The  upper  group  in  Fig.  69SI  is  from  a  MS.  of  the  fourteenth 
century  (MS.  Reg  2,  B.  vii.,  Britisb  Museum^,  of  the  angelic 


Twlin. 


Fig.  69S2. 


host  at  the  creation.    The  original  represents  angels  playing 

upon    the    fiddle,   cittern, 

shatm,  harp,  and  trumpet.  Fig.  69S1- 

The  portion  represented  in  '~ 

our  cut  has  but  the  first 

two  instruments. 

The  lower  group  is  also 
from  a  MS.  of  the  same 
century  (^Brit.  Mus.  MS. 
Addit.  No.  10,293),  where 
a  performer  on  the  fiddle  is 
accompanied  by  others  on 
the  dulcimer  and  bagpipe. 
Pepys.  in  his  Diary  ( 1661), 
states  that  he"  took  a  great 
deal  of  pleasure  [at  the 
coronation  of  Charles  II.] 
to  go  up  and  down,  and 
look  upon  the  ladies,  and 
to  hear  the  musique  of  all 
sorts ,  but,  above  all ,  the  24 
viohns  "  His  devotion  to 
music  and  to  the  ladie-s  was 
remarkable,  and  occasion- 
ally got  him  into  trouble. 

He  elsewhere  refers  to  his 
own  practice  on  the  "  vial- 
lin,-'  and  to  an  abominable 
"  baseviall  "atHenipson's, 
which,  with  bis  fiddle,  made 
the  "  worst  music  I  ever  heard." 

'*  He  [Templer]  is  a  great  traveller,  and  says  all  the  harvest 
long  the  fiddlers  go  up  and  down  the  harvest  fields  [in  Italy  ?] 
everywhere,  in  expectation  of  being  hired  by  those  that  are 
stung  [by  the  tarantulas]."'  —  Pepts.  1662. 

'*  We  into  the  house  and  there  fell  to  dancing,  having  ex- 
traordinary musick,two  viollins.and  a  baseviollin  and  theorbo, 
four  hands,  the  Duke  of  Buckincham's  musirk,  the  best  in 

towne I  paid  the  fiddlers  £3  among  the  four,  and  so  to 

bed."'  — Pepyss  Diary,  1668. 

A  mention  of  the  fiddle  in  England  occurs 

in  the  legendary  tale  of  St.    Christopher, 

written  early  in  the  thirteenth  century  :  — 

"  The  king  loved  the  melody  of  fithele  and 

of  song  " 

The  instrument  was  noticed  by  Chaucer, 
but  was  not  common  till  the  time  of  Charles 
II.,  who,  in  imitation  of  Louis  XIV  and  his 
band  of  performers  under  the  leadership  of  , 
Beltazarini,  established  a  band  of  twenty- 
four  fiddlers;  hence  the  old  refrain, — 
"  Four-and-twenty  fiddlers  all  of  a  row." 

The  rebec  was  an  instrument  having  suc- 
cessively 2,  3,  and  4  strings,  and  was  played 
by  a  bow.  It  was  introduced  by  the  Sara- 
cens or  Moors  into  Europe,  and  was  known 
in  Italy  in  the  twelfth  century.  It  and  its 
name  are  derived  from  Arabia. 

The  modern  Arabian  fiddle,  the  kerman- 
jek,  is  supported  on  the  ground  like  our 
violoncello,  and  has  two  or  three  strings.  ~ 
The  neck  is  like  that  used  among  us,  hav- 
ing no  _^ft-ff5.     In  Thompson's  illustration,  Syrian  Kervmnjek, 
which  we  copy,  the  body  is  made  like  that  and  'ood. 

of  their  derbfklcth,  or  drum.     A  calabash, 
or  bowl,  with  a  parchment  cover,  upon  which  the  bridge-piece 
is  supported.     In  the  mode  of  covering,  it  resembles  our  banjo, 
but,  unlike  the  bapjo,  the  body  of  the  kennanjek  is  closed  at 
the  rear. 

Away  in  Chinese  Tartary  the  Abbe  Hue  records,  "  A  boy  took 
down  a  sort  of  violin  with  3  strings,  that  hung  on  a  goat's 
horn,  and  presented  it  to  the  head  of  the  family."  He  was  glad 
to  escape  from  the  tent  during  a  lull  in  the  "  bawling  ■'  of"  the 
terrible  virtuoso,"  "  taking  advantage  of  a  moment  when  he 
stopped  to  swallow  a  bowl  of  tea." 

The  art  of  violin-making,  naturalized  in  Italy  in  the  fifteenth 
century,  appears  to  have  reached  its  culminating  point  in  the 
productions  of  the  Cremonese  school,  about  the  close  of  the 
seventeenth.  Antonio  Stradivarius,  who  flourished  at  this 
period,  stands,  by  common  consent,  at  the  head  of  all  violin- 
makers.  The  ins"truments  of  Guamerius  are  scarcely  less  re- 
nowned, both  commanding  almost  fabulous  prices,  while  those 
of  other  makers  of  the  same  school  and  period  enjoy  a  reputa- 
tion far  above  that  of  more  modern  instruments.  This  is  no 
doubt  due  in  part  to  age,  which  impart?  a  mellowness  of  tone  to 
stringed  instruments,  but  is  believed  also  to  be  largely  attribu- 
table to  the  correct  adjustment  of  their  proportions  and  skill  in 
arranging  their  minor  details,  as  well  perhaps  a«  to  a  choice  of 
the  materials  from  which  thev  were  made.  To  determine  the 
fact  as  fer  as  possible,  and  with  a  view  of  thro^ring  historical 
light  on  the  development  of  Italian  violin-making,  the  directors 
of  the  Austrian  Exposition  of  1873  in  Vienna  invited  the  exhi- 
bition  of  instruments  of  this  class,  dating  from  the  earliest 


periods  down  to  the  close  of  the  eighteenth  century. 

See  Sandy  and  Forster's  '*  History  of  the  Violin  "     See 


also 
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an  article  in  "  Lippincott's  Magazine/'  September,  1874,  pp. 
353  -  3tX). 

Vi'o-lin'-pi-a'no.  (Music.)  A  form  of  the  piano- 
forte jtatented  some  thirty  years  since  in  England  by 
Todd.  It  is  intended  to  give  the  violin  tone  to  the 
piano-strings  by  the  pressui'e  upon  the  string  of  an 
endless  band  covered  with  powdered  resin  like  the 
bow  of  a  tiddle. 

Tills  is  effected  by  the  pressure  of  the  foot  of  the  player  upon 
a  peJjil,  which  puts  the  eudless  baod  in  motion,  and  the  band 
is  caused  to  rub  against  the  particular  wire,  as  the  key  apper- 
taining thereto  i-i  depressed  by  the  finger  of  the  player. 

This  violin  attachment  was  in  addition  to  the  usual  hammer 
actio.i ;  aud  was  brought  in  as  an  auxiliary  at  pleasure. 

An  iu.struaieut  on  this  principle,  termed  the  tetrachordioo, 
was  exhibited  at  the  Paris  Exposition  of  1867  by  its  inventor, 
M.  Baudet.  In  this  eatth  string  consiata  of  a  single  wire,  aud  is 
surrounded  by  a  tuft  of  fiber,  the  upwardly  projecting  ends  of 
which  are,  by  the  action  of  the  keys,  brought  in  contact  with 
the  ro.-iiued  surface  of  a  roller  covered  with  parchment  or  leather, 
and  levolved  by  the  alternate  action  of  two  treadles. 

Vi'o-Ion-cel'lo.  {Music.)  A  bow  instrument 
(if  the  viol  class,  having  4  strings  tuned  in  fifths  an 
oetave  bulow  the  viola.      Its  compass  is  3^  octaves. 

Vi'o-lo'ne.  {Micsic.)  A  large  bass-viol,  one  oc- 
tavi-  Imver  than  the  violoncello,  and  2  octaves  below 
the  violin.     A  doable-bass. 

Vir^gi-nal.  (Music.)  An  instrument  consisting 
of  a  numbt'i-  of  strings  stretched  in  a  frame  like  that 
of  a  hai'i),  and  played  by  mean.s  of  hammers  and  kajs. 
It  was  one  of  the  precursors  of  the  piano-forte,  and 
was  well  known  to  the  musical  profession  and  the 
cultivated  classes  of  society  in  the  sixteenth  and 
seventeenth  centuries  ;  how  much  earlier  we  do  not 
know.     See  n,  Plate  XL. 

A  book  of  exercises  for  the  virginal,  written  for 
Queen  Elizabeth,  is  still  extant. 

The  pit-a-pat  motion  of  the  fingers,  so  different  to  the  clawing 
action  of  the  hands  in  playiug  upon  the  harp,  gave  occasion  to 
Shakespeare  to  compare  to  it  the  love-taps  of  his  heroine, — 
"  Still  vir^hiating 
Upon  his  palm." 

This  man,  whom  nothing  escaped,  made  words  as  he  wanted 
them. 

A  century  later  Gabriel  Platte  describes  a  dibbling-machino 
as  formed  of  iron  plus 

"  Made  to  play  up  and  down  like  virginal  jacks.'''' 

After  many  essays  aud  various  changes  in  movement  and 
application,  after  the  virginals,  mantckords,  claviclionis,  karp- 
sichoni>,  and  sfjinets  had  had  their  day,  the  piano  came  forth, 
"beyond  all  questiou  the  first  of  musical  instruments."  — 
Tbalbsro. 

The  "virginall"  and  printed  "  virginall-book  "  are  Eeveral 
times  mentioiied  by  Pepys,  1660-63. 

"  Took  Aldgate  Street  on  my  way,  and  there  called  upon  one 
Hiyward  thit  makes  Virginalls,  and  there  did  like  of  a  little 
cspinettes  IspinetJ  and  will  have  him  finish  them  for  me ;  for  I 
hid  a  mind  to  a  small  harp:iicUou,  but  this  takes  up  less  room." 
—  PfiPYs's  Diary ^  166S. 

It  is  commonly  said  that  "  the  idea  of  making  the  hammer  of 
the  h  l^p^ichord  strike  the  string  instead  of  pullini;  it  gave  rise 
to  the  piano-forte."  The  aub.-ititution  of  the  hatnmer  for  the 
plectrum  Wiis,  however,  made  in  the  virginal  a  century  before 
the  introduction  of  the  harpsickonf.  The  clavichord  was  also  a 
well-known  instrument,  and  operated  by  keys  and  wires,  which 
acted  as  hammers.  The  virginal  had  a  padded  hammer,  con- 
sisting of  a  leather  button  on  the  top  of  the  hammer-wire. 
With  the  exception  that  the  harpsichord  had  two  strings  and 
the  virginal  but  one.  it  is  easier  to  see  the  original  of  the 
piano-forte  in  tlie  virginal  thin  in  the  harpsichord ,  in  construc- 
tion as  well  as  date. 

These  iustrnments,  with  hammers  and  quills  in  various  forms 
and  combinations,  having  been  in  use  for  nearly  three  centu- 
ries at  the  time  the  piano-forte  was  introduced,  it  is  hardly 
worth  while  to  give  credit  to  any  particular  person  at  that  late 
date  for  the  invention  of  an  instrument  in  which  the  strings  of 
a  prostrate  harp  were  struck  by  hammers.  The  improvements 
on  that  well-known  device  were,  however,  great,  and  the  piano 
mav  be  said  to  date  from  that  of  B.  Christofori  of  Florence, 
1711.  See^,  Fig.  3336,  and  accompanying  description,  page 
1691. 

Via-a-vis.     A  dress-carriage  for  town  use. 

Vise.  1.  An  instrument  with  two  jaws,  between 
wliich  an  object  may  be  clamped  securely,  leaving 
both  hands  free  for  work.     The  hand-vise  is  not  a 


vise  proper,  but  has  a  tang  which  is  grasped  by  one 
hand,  while  the  other  holds  the  tool  to  work  upon 
the  object  held. 

A  better  definition  could  hardly  be  given  than  that 
of  the  *'  Autocrat  of  the  Breakfast-Table,"  when  vice- 
president  at  a  feast  where  the  presiding  officer  was 
too  voluble  and  gave  him  not  halt"  a  chance  :  — 
"  A  vise  is  something  with  a  screw  that 's  made  to  hold  its  jaw 
Till  some  old  file  has  played  away  upon  an  ancient  paw." 

0.  \V.  Holmes. 

It  is  said  to  have  been  invented  by  a  disciple  of  Pythagoras, 
one  Archytas  of  Tarentum,  about  616  B.  c.  Pliny  must  always 
find  an  inventor  for  an  object. 

Vises  are  kaowa  by  purpose  or  construction :  — 
Barrel-vise.  Hand-vise. 

Bench-vise.  Pipe-vise. 

Oilking-vise  Saw-vise. 

Foot-vise.  Screw-vise. 

Glaziers'  vise. 

In  Fig.  6983,  a  is  a  pm-vrse,  used  by  watch-makers  in  filing  small 
pins  aud  other  cylindrical  objects.  The  jaws  are  not  united  bj 
a  joint,  but  are  formed  in  one  piece  with  the  stem  of  the  vise. 
Tne  screw  aud  stem  are  perforated  so  that  long  win-.-*  may  be 
inserted  through  theui  ;  and  the  latter  is  octaugular,  so  that 
the  whole  may  be  twisted  around  with  the  left  hand  while  the 

Fig.  6983. 


Hand -Vises. 

right  is  operating  the  file.  6  c  are  hand-vises,  also  used  for 
holding  work  while  being  filed  ;  the  latter  has  a  wooden  handle. 
The  screws  of  hand-viees  usually  have  thumb-nuts,  but  in  those 
of  the  very  largest  size  square  nuts,  turned  by  a  key  or  spanner 
d,  are  employed. 

In  Fig.  6984,  a  b  c  represent  table-vises;  these  are  provided 
with  a  fixed  projecting  jaw  and  a  screw,  usually  toothed  at  tho 
upper  end  for  holding  them  on  the  edge  of  the  work-table. 

d  isa.  swivel-vise  ;  e,  a  parallel-jaw  hand-vise. 


Vises.  \      I 

Fig.  6985  illustrates  the  Stephens  vise,  being  a  perspective 
view  of  the  vi^e  and  swivel. 

B  (Fig.  6986)  shows  a  swivel  attachment. 

r,  plan  of  the  vise,  part  of  the  top  being  removed  io  show  the 
working  parts.    The  movable  jaw  a  is  opened  and  closed  by  the 
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toothed  sUding-bar  b.    The  lever  c  operates  a  toggle  d  connected  i       Vise-Clamp.     A  supplementary   iaw 

h,  as  the  lever  is  swung  round,  is  for<«d  I  1 ^.:.i...  .    'c  J    J 

by  a  spring  to  engage 


per- 


to  a  toothed  piece,  which,  as  the  lever  is  swung  round,  is  forced  I  !,„,  ^    „.«  ^w.ut  ^«.,      7^V  "^    "  ^     i_   i  j  ' -* 

i •      •  ^  the  sliding-bar  '  "^l"^'  ^^?  m^'ht  say,  alveolar  procc^ ~  to  hold  jiieces 


oy  a  spring  to  engage  tne  slioiog-bar  '     "^  '       "    — f       — -"       '  /'"^^^«        ^^  ..vi^i  jncv-co 

b ;  a  further  niovemeni  of  the  lever    of  peculiar  shape  or  tender  material  in  the  jaws  of  a 

vise.      See  H,  tig.  69S6. 

Vise-press.  The  screw-press  —  called  a  vice- 
press  fomierly  in  England  —  occurs  upon  the  coins 
of  Bostra,  in  Arabia,  and  in  an  illuminated  Bible  of 
the   fifteenth  century.     (Fosbroke.)     See  ScREW- 

PEESS. 

Vit're-o-graph.     A  )ihotograph  on  glass. 
Vit'rics.      Tliis  term    includes   the  fused   com- 
pounds in  which  silex  predominates,  such  as  glass 
and  some  of  the  enamels;  in 
Fig  698".  contradistinction  to   the   ce- 


Stephens  Swivel  •  Vise. 

brings  its  end  in  contact  with  a  cim  projection  of  the  toggle, 
clo..iui?  the  jaw  a  upan  the  object  held  by  the  vise. 

D,  pipe  attachment. 

E,  flat  table^clamp  for  jewelers. 

F,  tAper  attachment  for  irregular  work. 

G,  jewelers'  swivel  table-clamp. 

H,  coach-makers*,  wood-workers',  and  harness-makers'  at- 
tachment. 

Fig.  6986. 
B 


Stephens  Vixe  and  AUachment'i. 

In  the  parallel  vise  (Fig  6987),  the  lower  end  of  the  movable 
)\v  slides  along  a  guide,  and  is  moved  bv  a  screw  and  hand- 
w'necl  a.s  its  upper  part  is  opened  and  closed  bv  the  -screw  which 
pisses  through  the  fixed  jaw 

Fig.  6988  is  a  portable  wrought-iron  table-vise  The  base  and 
table  are  of  cast  and  the  legs  of  wrought  iron 

Fig.  6989  is  a  handy  form  of  vi.se  for  pattern-makers'  and  saw- 
filers'  use.  The  jaws  are  closed  by  a  lever  cam  and  opened  by  a 
spring 

2.  (Carpentry/.)  A  spiral  staircase,  the  steps  of 
which  wind  around  a  perpendicular  shaft  or  pillar 
called  a  newel. 

3.  (Plumbing.)  A  tool  nsed  by  plumbers  for 
drawing  lead  into  flat  grooved  rods,  called  camcs,  for 
lattice-windows. 


Machinist's  ParaUel  Vise. 


Wrought  Vise. 


ramies,   in  which   alumina   predominates,   such   as 
liripk,  tiles,  pottery,  and  certain  of  the  enamels. 

Vit-ri-fac'tion.    The  act  of  changing  into  glass. 
Said  of  the  melting 
of  silex  by  heat,  —  a  Fig  6989. 

process  which  is  as- 
sisted by  tlie  addi- 
tion of  alkalies. 
Vitrificaticm.  See 
Glass. 

Vi'trode'Tri'no. 
(Gloss.)  A  kind  of 
Venetian  filigree- 
glass,  made  of  an  in- 
ner and  outer  shell, 
each  containing  fili- 
gree canes,  a  bubble 
of  air  being  inclosed 
at  each  crossing  of 
the  canes.      See  Ee-  Saw-Filer's  Vise. 

Ticn.ATED  Glass  ;  Filigree-glas.s. 

Vit'ro-type.  (Photography.)  A  name  given  to 
the  processes  which  involve  the  production  of  col- 
lodion film  pictures  on  glass. 

Vit'ry.     A  light  canvas.     Vittory. 

Voic'ing.  (Music.)  In  the  construction  of  ovgan- 
]»ipes,  paring  away  the  upper  edge  of  the  block  in  a 
wooden  mouth-pipe,  opposite  to  the  lip  which  im- 
parts the  vibration  to  the  air  issuing  from  the^^/n^c  of 
wind.  The  upper  edge  is  obliquely  serrated,  to  divide 
the  issuing  stream  of  air,  the  result  of  which  is  to 
prevent  a  chirping  at  the  commencement  of  the  note. 

The  voicing  of  the  metallic  month-pipe  is  by  mak- 
ing parallel  notches  on  the  beveled  surface  of  the  lip 
at  an  angle  with  the  axis  of  the  pipe. 

Vol-can'ic  En'gine.  The  name  applied  by  its 
inventor,  Oliver  Evans,  to  the  aero-steam  engine,  in 
which  the  heated  g.ases  from  the  furnace  are  com- 
bined with  the  steam  and  are  unitedly  carried  to  the 
cylinder.    Whether  the  idea  of  Mr.  Evans  proceeded 
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"beyond  a  mere  project  is  not  known  to  the  writer. 
The  distinguished  inventor  had  a  very  original  and 
praetioal  turn  of  mind,  qualities  not  always  united 
in  the  same  individuah 

An  engine  of  this  character  was  patented  in  the  United  States 
by  Bennett  in  1838,  and  was  also  secured  by  English  patent. 
The  furnace  was  inclosed  in  the  boiler,  and  the  fuel  was  burnt 
under  pressure.  The  emoke  and  heated  ga.*es  passed  through 
the  water,  so  as  to  prevent  the  passage  of  grit  to  the  cylinder. 
See  Aero-ste.\m  Engine. 

Vol-l-cim'e-ter.  A  sca-ivay  measurer,  or  self- 
registering  log,  was  invented  by  Snieaton.  See 
YE[,ociMb:Tr.i;. 

Vol'ta-e-lec-trom'e-ter.  An  instrument  for 
indioating  the  degree  of  electrical  excitation.  See 
EbKrruo.METEK  ;  Galvanometer  ;  Voltameter. 

Vol-ta'ic  Bat'ter-y.  An  appai-atus  consisting  of 
pairs  of  dissimilar  metaLs  arranged  in  a  saline  or  acid 
solution  so  as  to  develop  an  electric  excitation  at  the 
expense  of  the  relatively  electro-positive  metal.  See 
Galvanic  Battery. 

VoUa's  first  arrangement,  invented  1800,  was  the  "  pile," 
consi-Jtingof  alternate  plates  of  zinc  and  silver  placed  oneribove 
the  other,  separated  from  each  other  by  thicknesses  of  moist- 
ened cloth.  To  this  succeeded  the  "  trough,"  in  which  the 
plates  were  placed  on  their  edges  and  liquid  substituted  for  the 
cloth.  Afterward  copper  wjis  subsitituted  for  the  silver.  Zinc 
was.  and  still  is,  generally  used  as  the  positive  metal.  The 
negative  metal  varies  in  different  batteries.  Different  exciting 
fluids  are  also  used,  as  nitric  acid  or  dilute  sulphuric  acid  ;  the 
former  U  employed  with  the  Bunsen  and  Grove  batteries  ;  the 
latter  with  most  others,  bichromate  of  potash  being  generally 
added.  A  number  of  formulas  are  given  for  the  liquid,  leading 
to  the  conclusion  that  the  proportions  may  be  indetinitely 
varied  within  certain  limits  without  material  variation  in  effi- 
ciency. 

PoggendorfTs  is  3  pounds  bichromate  of  potash,  4  pounds 
concentrated  sulphuric  acid-  McCracken's:  1  pound  bichro- 
mate potash,  3  sulphuric  acid,  1  gallon  water.  Ogden's:  9  bi- 
chromate of  potash,  40  sulphuric  acid,  7  water.  Newton  :  1 
bichromate  of  potash,  1  sulphuric  acid,  12  water.  United 
States  Telegraph  Company:  6  pounds  bichromate  of  potash,  1 
gallon  sulphuric  acid,  5  gallons  water.  Western  Union  Tele- 
graph :  1  saturated  solution  bichromate  of  potash,  1  sulphuric 
acid,  18  water.  Prevost'a,  patent :  800  water,  60  bichromate  of 
potash,  50  sulphuric  acid,  2  chromic  acid. 

Vol-ta'ic  Light.  A  light  of  great  intensity,  ob- 
tained by  passing  a  current  of  voltaic  electricity 
thi'ongh  two  carbon  points  which  are  caused  to 
closely  approach  each  other.  In  practice,  a  magneto- 
electric  battery  is  usually  employed  instead  of  the 
voltaic  battery.     See  Electric  Light. 

Vol-ta'ic  Pile.  One  of  the  earliest  means  era- 
ployed  in  tile  production  of  voltaic  electricity. 

It  consisted  of  a  number  of  disks  of  silver  or  copper,  wet 
cloth,  and  zinc,  in  the  order  named,  and  this  accumulation  of 
positive  and  negative  surfaces  produced  re- 
sults much  more  powerful  than  had  been 
hitherto  attained  by  any  appliances  of  the 
ne.v  science.  It  was  iuveuted  by  Volta  in 
18IX). 

Zimboni's  pile  consists  of  alternate  disks  of 
gilded  paper  and  sheet-zinc  packed  in  a  glass 
tube  and  pressed  at  each  end  by  metallic 
plates,  which  are  respectively  positive  and 
negative.  The  disks  being  dry,  the  effect  is 
feeble.  Two  of  these  piles  have  been  made  to 
o.scillate  contiQually  a  pendulous  clapper, 
which,  striking  against  two  bells  on  the  piles, 
simulated  perpetual  motion. 

Sulzer,  in  1767,  had  noticed  that  when  two 
pieces  of  different  metals,  as  copper  and  zinc, 
were  placed  one  above  and  the  other  below 
the  tongue,  an  itching  sensation,  accom- 
panied by  a  metallic  taste  similar  to  that  of 
copperas,  was  produced. 

Vol-tam'e-ter.     An   instrument 
for  measuring  the  strength  of  a  vol- 
Voltaic  Pile.      taic  current. 

In  Faraday's  {A,  Fig.  6991),  two  tubes  with 
closed  ends,  and  containing  water  acidulated  with  sulphuric 
acid,  are  inverted  in  a  vessel  containing  the  same  fluid  In  each 
tube  is  a  slip  of  platinum  connected  with  one  of  the  poles  of  a 
voltaic  battery.  The  current  decomposes  the  water  into  its 
elements,  which  form  in  bubbles,  oxygen  upon  the  po.«itive,  and 
hydrogen  upon  the  negativa  ilip,  and  thence  ascend  the  tubes. 


Fig.  6991. 


The  quantity  of  gases  developed  in  a  given  time  determines  the 
force  of  the  current.  £  is  an  enlarged  view  ;  a  being  the  ves- 
sel, and  b  the  index-tube.     See  also  Ualvanometeb. 

Vol'ta-plast.  A  voltaic  battery  specifically 
adai'ti'd  fur  the  electroplating  process. 

Vol'ta-type.  A  cast  of  an  object  obtained  by 
the  gradual  deposition  of  a  metal  from  a  metallic 
solution,  through  the  agency  of  electric  action.  See 
Electrotwe. 

Vol'ume  Now,  one  book  of  a  series  or  of  a  col- 
lection :  as,  "a  work  in  three  volumes";  "a  library 
containing  2,000  volumes." 

Formerly,  volumen,  a  scroll  of  bark,  papyrus,  waxed  linen, 
skin,  parchment,  silk, 
and,  lastly,  paper, 
wound  around  a  stick 
known  as  an  umbillcii.t, 
the  extremities  of  which 
were  called  the  cornua, 
and  were  tipped  in  some 
cases  with  silver,  gold, 
iTory,or  even  gems.  Tiie 
author's  name  was  writ- 
ten on  a  Inbfl&nd  tied  to 
the  comua.  The  whole 
was  placed  in  an  envelope. 
They  were  tinged  with 
oil  of  cedar-wood,  to  pre- 
serve them  from  insects. 

The  specifications  of 
patents  at  KoUs  Court, 
London,  are  on  very  long 
strips  of  paper,  examined 
and  read  by  unrolling. 

Vol'u-ta-ry 
Press.  A  ti-ansfer- 
ring-press  in  which 
a  hardened  steel 
roller  or  plate,  with 
a  design  in  cameo  or 
inUujliOy  is  made  to 
deliver  an  impres- 
sion upon  a  plate  or 
roller  of  a  softer  ma-  ^3 
terial.  The  harder 
member  forms  the 
die^  the  softer  one  the  inill.  See  Transferring- 
machine. 

Vo-lute'.     An  ornamental  architectural  scroll. 

Vo-lute'-com'pass-es.  A  draftsman's  com- 
passes in  which  the  legs  are  gradually  expanded,  so 
as  to  trace  a  spiral. 

Vo-lute'-spring.  A  spring  of  metal  coiled  in  a 
helix,  and  extended  or  extensible  in  the  line  of  its 
axis,  in  which  direction  its  resiliency  is  utilized. 

Fig.  6992  shows  several  forma,  single  and  double,  used  in  the 
running -gears  of  cars  and  for  bumpers. 

Fig.  6992. 


Voltameter, 


Vo-lute'-wheel.  A  volute-shaped  shell,  that 
in  revolving  presents  its  open  mouth  to  the  air, 
which  is  thus  gatlirred  into  the  tube  and  discharged 
through  the  hollow  axis.  It  is  a  common  and  effec- 
tive form  of  blower. 

The  term  t'o/w/p-wheel  is  sometimes  applied  to  a  water-wheel 
with  radial  or  curved  buckets,  in  which  the  periphery  of  the 
wheel  is  surrounded  by  a  volute-shaped  casing  or  scroll,  which 
confines  the  water  against  the  wheel,  gradually  decreasing  in 
capacity  as  it  encircles  the  wheel. 

Vol'velle.  A  contrivance  of  revolving  gradu- 
ated circles  for  making  cnlcnlations. 

Vor'tex  "Wa'ter-'wheel.     A  kind  of  turbine  in 
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which  the  water  eutei-s  tangentially  at  the  surface  I 
and  is  discharged  at  the  center. 

In  that  illustrated  (Fig.  6993),  the  water  from  the  race  a 
flow3  downward  into  the  caamber  b,  and  is  conducted  centrip- 
•tallj  by  a  series  of  curved  guide^blades  to  the  wheel,  whence  it 


Fig.  6993. 


Vortez  Waln-W/!iel. 

h  discharged  by  two  central  orifices,  one  opening  upward  and 
the  other  downward.  The  portion  discharged  downward  is  at 
once  conducted  away  by  the  tail-race,  while  that  passing  up- 
ward into  the  space  c  is  conveyed  by  suitable  channels  into  the 
tail-race.  The  wheel  is  always  completely  submerged  below  the 
level  of  the  water  in  the  tail-race. 

Vote-re-oord'er.  An  apparatus  in  which,  by 
an  impulse  given  by  each  member  of  a  body  at  his 
desk,  upon  the  "aye"  or  "  no"  lever  or  button,  the 
indication  is  made  at  the  clerk's  or  president's  desk, 
and  the  record  counted  or  sum  shown. 

In  one  of  the  many  forms,  the  members  vote  simultaneously. 
There  is  a  dial  like  a  large  face  of  a  clock  to  indicate  the  y^ti, 
and  another  to  indicate  the  nat/i.  These  dials  contain  the 
numbers  of  all  the  members,  and  each  pulls  a  knob,  communi- 
cating by  a  wire,  as  the  belts  do  in  a  hotel,  with  the  dial  ;  his 
number  Hies  out  as  he  pulls,  and  he  sees  that  his  vote  is  recorded. 

By  turning  a  little  crink,  the  hand  on  the  dill  is  made  to 
point  out  the  number  of  votes  that  have  been  cast  both  for  and 
agiinst  the  bill  :  and  by  another  simple  process,  the  names  of 
those  voting  both  in  the  affirmative  and  negative  are  printed  for 
the  use  of  the  clerk  on  a  slip  of  paper.  The  whole  process  of 
taking  the  vote,  recording  it,  and  printing  the  name,  does  not 
require  more  than  half  a  minute. 

Fig.  6994. 


■Vugh.     A  large  cavity  in  a  mine. 

■Vul'can-ite.  A  hard  and  non-elastic  variety  of 
vulcanized  rubber,  used  for  making  combs,  dental 
]ilates,  and  numerous  other  objects.  It  contains 
more  sulphur  and  is  subjected  to  a  higher  and  more 
prolonged  heat  in  curing  than  ordinary  vulcanized 
rubber.  The  invention  of  Charles  Goodyear.  (See 
VuLL'AxiziNG.)  For  special  purposes,  metals  which 
do  not  readily  combine  with  suliihur,  as  gold,  plati- 
num, and  aluminium,  have  been  combined  in  a  tine 
state  of  division  with  the  compound.  For  instance, 
see  Fowler's  patent,  1865,  for  the  combination  of  vul- 
canite with  aluminium  for  dental  and  other  puiposes. 

See  also  EBoNrrE,  page  771:  IvoRT,  Artificul,  page  1207; 
H.VRD  KcBBER,  page  1061 :  C.\0DTCB01C,  page  4;j4. 

Lamb's  patents,  November  18,  lS73,refier  to  the  vulcanization 
of  other  gums  and  drying  vegetable  oils,  such  as  those  from 
linseed  and  cotton-seed.    The  gums  ballata,  checkley,  and  gutta- 
percha are  mentioned.     The  oil  of  the  asdepias  is  also  used. 
Vulcanizing  Processed.     Sie  patents:  — 

No.  Name  and  Date. 

11,897    Marcv,Nov.  7,  '54. 
17,037    Herring,  Ap.  14,  '67. 

7,816.  Trotter,  Dec.  3.  '60. 
10.586.  Meyer,  Feb.  28,  '54. 
66,670.  Cutler,  July  24,  '66, 
37,513.  Roberts.  Jan.  27,  '63. 
24,695.  Eaton,  July  5,  '59 
125,707.  Walker  il  at.,  Ap.  16, 

'72. 
26,172.  Eaton,  X»v  22,  '59. 
153,447.  Meyer,  July  28,  '74. 
l.'a,44S-  Mever,  JulV  28,  '74. 
15.3.449.  Meyer,  July  28,  '74. 
153,460.  Meyer,  July  28,  '74. 


No.  Name  and  Date 

144,998.  Mavall,  Nov,  25 .Ta 
85,945.  Marquard,Jan  19  '69. 

144.622.  Lamb,  Nov.  18,  '73. 

144.623.  Lamb,  Nov.  18,  '73. 
10,738.  Goodyear,  Ap,  4,  '54. 
24,996.  De  w'olfe,  Aug,  9,  '69. 
23,151.   Beins,  March  8,  '69. 
23,773.  Mavall,  April  26.  '59. 
27,706.  E:iton,  April  3,  'eO. 
30,807.  Falke«la(.,Der.4,'60. 
27,798.  Harris,  April  10,  '60. 
23,855.  Parmelee,  May  3,  '59, 
24,4'n.  Parnielee,Junel4,'59. 
111,339.  Mever,  Dec.  20.  '53, 
33  303,  Gaiely,  Sept.  17,  '61. 

Co'oring  Vulcanite. 
99,950.  Schlesinger,Feb.l5,'70.  |  99,885.  Halliday,  Feb.  15, '70. 
Vulcanite  Articles.    See  patents :  — 
No.  Name  and  Date,  Purpose. 

103,416,  Bird  fl  a'..  May  24,  1870 Wringer-rolls,  etc. 

62.106,   Albright,  February  12,  1867 Harness-trimmings. 

77,952.  Beins,  May  19,  1868 Car-springs. 

140,.5]9    Mayall,  July  1, 1873 Belting. 

Restoring  Waste  Rubber*     See  patents :  — 


■Vous'soir.  (Architecture.)  One  of  the  trun- 
cated wedges  forming  the  members  of  an  arch. 

Fig.  6994  shows  one  made  of  cast-iron. 

'Vox  Hu-ma'na.  (.Uiisic.)  A  reed-pipe  stop  in 
an  organ,  tuned  in  unison  with  open  diapason,  and 
ilepending  for  the  peculiar  quality  of  its  tone,  timbre, 
upon  the  shape  of  the  tube  through  which  the  sound 
of  the  reed  is  transmitted.  The  stop  is  named  from 
its  supposed  resemblance  to  the  human  voice.  See 
Stop. 

Voy'ol.  (Xautical.y  A  large  rope  used  as  a  pur- 
chase for  raising  the  anchor  when  more  power  is  re- 
quired than  can  be  obtained  by  the  use  of  the  mes- 
senger.    Also  written  viol  and  royal. 

■Voy'ol-block.  A  large  single-sheaved  block  for 
the  messenger,  which  brings  the  power  of  the  capstan 
upon  the  cable. 


No  Name  and  Date. 

1,5,998.  For6trick,Oct.28,-56 

122,289.  Smvser,  Dec  26.  '71. 

23.740  Bachnagel,Ap,19,'59. 

25,160.  Hall,  August  16,  '59. 

■Vul'can-ite-flask. 


No.  Name  and  Date. 

30,181    Parmalee.Sep.  26.'60. 
92.764.  Tuttle,  July  20,  '69.    ' 
17,295.  Popenhausen    et   at.. 
May  12,  '57. 

An  iron  bo.\  lor  holding  a 


denture  while  being  exposed  to  the  heat  of  a  vul- 
canizer. 

The  flask  is  formed  in  three  part,s.  The  teeth  are  set  in  the 
central  part,  and  the  others  contain  the  dies  for  pressing  the 
rubber  into  shape.    The  parts  are  attached  together  by  bolts. 


Fig.  6995. 


Fig.  6996. 


Vulcanizing  Flask.         Flask/or  Dental  Vulcanite-Mold. 
Vulcanizing  Flasks  and  Molds. 


No.  Name  and  Date. 

39,481    Howells.  Aug.  11,  '63. 

30,787.  Havw.ard,Nov.27,'60. 

84,209    Moulton,Nov.l7.'68, 
105.971.  Osgood,  Aug  2,  '70. 
139.579.  Hopkins,  June  3,  '73. 
115,207,  Uotchkiss  et  at..  May 
23,  '71. 

91,134,  Hurd,  June  8,  '69. 
140,494.  Catelv,  July  1,  '73. 

22,976.  Putnam,  Feb,  15,  '59. 

28,428.  Warren.  Mav  2,  '60. 

53.667.  Peer,  April  3.  '66. 

52.107.  Wood,  Jan.  16,  '66. 

79,816.  Rdson,  July  14,  '68. 

35,821.  Hayes,  July  8,  '62. 


No. 
73.3'26. 
36,146, 
97.266. 
33.523. 
28.668 
23,948, 

112,7.55. 

41 -.347. 

53,034, 
1.51,779. 
1.57,647. 
154.082. 
161,6.56 
170,731 


Name  and  Date. 
Haves,  Jan.  14.  '68 
Fn;nklin,Augl2,'62. 
Banigan,  Nov.  30. '69. 
Falke,  Oct.  22,  '61 
Hayes,  June  12,  '60. 
Roberts    et   al..  May 

10,  '59, 
Weicker.  Mar.  14,  '71 
Alden,  Jan.  19,  '64, 
Parmelee,  Mar  6.  '66 
Hopkins,  June  9,  '74, 
Starr,  Dec.  8,  '74 
Ransom,  Aug,  11,  '74, 
Birdsall,  April  6,  '75. 
Heiga,  Dec,  7,  '75. 


VULCANITE   SPRING. 
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VYCE. 


Vul'can-ite  Spring.      Fig.  6997  shows  several 
applicatiuus  ut"  vulcanite  to  car-springs. 
a  ba£  metallic  cups  with  vulcanite  cushions. 
b  has  polyhedral  blocks  of  vulcanite. 
c  has  annuljir  corrufratious. 
d    The  block  is  a  frustum  of  a  cone. 
See  also  Figs.  1142  -  IIW,  pages  482,  4S3. 


Vulcanite  Car-Springs, 

Vul'can-iz-er.      A  furnace  in  which  the  flasks 
containing  the  dentures  are  exposed  to  a  heat  suffi- 
cient  to  combine  the  sulphur  and 
caoutchouc,   and  produce   the  com- 
pound called  vulcanite. 

Tn  Hoffstadt'a  self  regulating  vulcanizer, 
the  flame  is  regulated  and  tlie  degree  of 
heat  indicated  by  the  tap  of  a  bell  when  it 
has  reached  the  desired  point.  The  gas 
stopcock  is  actuated  by  a  thermostat,  which 
comes  into  effL'ctive  action  at  a  prescribed 
degree  of  temperature. 

Vul-can-iz'iug.  The  firocess  of 
combining  sulpluir  with  india-rub- 
ber to  render  the  rubber  insensible 
to  atmospheric  changes,  increase  its 
durability,  and  adapt  it  for  various 
jiiirposes  in  the  arts. 

Tliis  was  originally  effected  by  dipping  the 
rubber  in  melted  sulphur  and  heating  it  to 
neiirly  300^.    See  CAOurcaouc. 

Several  other  methods  have  been  em- 
ployed In  one.  the  vapor  of  sulphur,  with  superheated  steam, 
is  brought  in  contact  with  the  rubber  in  the  mixing  apparatus. 
In  Parkes's  cold  method,  the  rubber  articles  when  finished  are 
cleaned,  dried,  and  immersed  for  one  minute  in  a  bath  com- 
posed of  1  part  bichloride  of  sulphur  and  40  parts  sulphide  of 
carbon,  after  which  they  are  quickly  dried  in  a  warm  draft. 
The  most  usual  and  probably  the  best  method  for  general  pur- 
poses consists  in  mechanically  mi.xing  the  gum  at  a  moderate 
heat  with  flowers  of  sulphur,  and  subsequently  "  curing"  it  iu 
superheated  9t«  im  at  from  2o0°  to  300°  Fah.  Other  ingredients, 
as  litharge,  white-lead,  zinc-white,  and  whiting,  are  abided  to  the 
sulphur  to  give  color,  body,  and  softness  to  the  rubber.     See 

IKDIA-RUBBER. 

The  crude  rubber  is  first  placed  in  large  tubs  and  softened  by 
jets  of  steam,  then  passed  repeatedly  between  a  pair  of  smooth 
steel  rollers,  which  mash  and  further  soften  it.  while  water, 
trickling  from  above,  washes  out  the  dirt;  it  is  then  pa.ssed 
through  a  masticating-machine  between  a  pair  of  spirally  cor- 
rugated rollers,  water  being  supplied  as  before  to  complete  the 
cleansing,  and,  coming  out  in  the  form  of  sheets,  i^  hung  in  a 
steam-heated  apartment  to  dry,  the  longer  the  better.  From 
the  dryiug-rooni  it  passes  to  the  grinding-mill,  also  a  pair  of 
steel  rollers,  heated  within  by  eteam,  but  kept  dry  on  the  out- 
side. It  is  passed  repeatedly  between  these  rollers,  until  it  be- 
comes of  a  uniform  doughy  consistency,  and  is  finally  delivered 
in  square  sheets.  The  vulcanizing  compound  is  next  applied  in 
the  mixing-mill,  which  is  very  similar  to  the  grinding-mill,  the 
rollers  being  heated  within  by  steam.    The  rubber  is  passed 


repeatedly  between  these  rollers,  while  the  compound  is  ap- 
plied with  a  trowel  or  puddling-stickj  and  becomes  equally  dis- 
tributed through  the  mass.  Tbe  final  heating  to  complete  the 
process  is  not  usually  done  until  the  rubber  is  attached  to  the 
cloth  which  is  to  receive  it,  and  the  article  of  which  it  forms  a 
part  is  complete.  This  is  effected  in  cylindrical  chambers,  the 
ends  of  which  are  tightly  closed  after  the  articles  arc  introduced. 
Live  steam  is  admitted  to  the  interior  of  the  cylinder,  which  is 
provided  with  a  system  of  steam-pipes  at  the  tottoui  to 
prevent  the  free  steam  around  the  goods  from  condens- 
ing. 

Car -springs  are  ntred,  as  the  process  of  vulcanizing  is 
technically  called,  by  plating  the  crude  springs  in  wliich 
the  caoutchouc  is  mechanically  combined  Axith  the  '-ul- 
phur,  white-lead,  whiting,  and  whatever  other  material 
the  consistency  and  weight  may  require,  in  iron  u.olds, 
the  parts  of  which  are  keyed  tdgctlier  ;  and  the>e  molds 
are  placed  in  a  boiler,  to  which  live  steam  is  tlnn  ad- 
mitted, the  heat  being  adjusted  to  the  character  of  rti-ult 
required  ;  from  250"  to  SOO''  Fah. 

In  the  curing  of  mateiial  for  Jhocs,  adry  heat  is  usually 
employed,  but  stciini  heat  is  Foii.itin  es  used.  They  aie 
made  on  lasts,  and  placed  in  racks  on  a  carriage,  which 
is  then  wheeled  into  an  oven  heated  by  a  haid-coal  fltc.  The 
heat  is  gradually  increased,  from  say  160'^  at  the  commence- 
ment  to  276'^  at  the  conclusion, —  the  process  occupy  ing  about 
10  hours  of  oven  heat. 

The  history  of  the  discovery  of  vulcanization  is  a  romance, 
and  has  it*!  tragical  ftatuies,  if  a  life  of  hard  ■work,  brilliant 
discovery,  base  piracy,  and  defeated  hopis  may  constitute  the 
elements  of  a  tragedy. 

Charles  Goodyear,  who  added  a  new  material  to  the  sub- 
stanres  before  available  lor  the  uses  of  mankind,  was  born  at 
New  Haven,  Conn.,  in  IJ^OO,  and  died  in  NtwYoik  in  li^CO. 
His  first  discovery  in  relation  to  the  mode  of  nmkiiig  india- 
rubber  non-adhesive  consisted  in  dipping  the  article  —  a  t-hne, 
for  instance  —  in  nitric  acid.  'Ihe  cfTict  of  this  wiis  good,  but 
was  only  surface-diep.  This  he  patented  in  1S36,  iind  ai  ticks 
were  thus  treated  ut  Providence,  K.  I  ,  for  some  jears,  till  tl:e 
discovery  and  introduction  of  viiUanizai ion.  lSo9«us  the  ddte 
of  his  discovery,  and  1844  that  of  his  French  patent,  which  was 
the  first  publication  of  his  discovery. 

Not  satisfied  with  the  nitric-acid  process,  he  appears  to  have 
devoted  his  time  and  money  to  experiments  of  a  h}pothcti(al 
and  empirical  kind  ;  allying  the  raw  caoutchouc  wit li  this,  that, 
and  the  other  ingredient,  grinding,  macerating  in  various  ^ol- 
vents  and  acids.  At  last,  it  appears,  a  piece  of  india-iubber 
combined  with  sulphur  was  accidentally  dropped  on  to  a  hct 
stove,  and  the  process  was  revealed.  \\  here  it  had  been  slightly 
warmed,  the  eflect  was  but  slight ;  and  frc  m  this  were  all  the 
grades  of  soft  and  hard  rubber,  up  to  the  charring  of  the  n.a- 
terials  The  remainder  of  the  invention  was  but  a  purfuit  of 
various  suggestions  growing  out  of  the  discovery.  Slatciials  of 
many  kinds  were  added  to  give  character,  weight,  chcai>ncss, 
color:  the  latter  constituting  artificial  ivori"  or  wood,  f-uch  iis 
(bonite.  Colored  with  cinnabar,  it  formed  material  for  ai  tif.Lial 
gums  and  dentures.  Innumerable  uses  occurred,  and  an  enu- 
meration of  the  number  of  articles  nowmadeof  vulcanite  would 
fill  a  pamphlet. 

Goodyear's  patent  in  France  was  voided  by  a  tcchnicflity,  it 
being  held  that  he  had  not  fully  put  his  invention  in  public  use 
within  the  prescribed  time.  His  confidence  was  abuhcd  in 
England,  and  a  patent  obtained  in  that  country  a  few  days 
prior  to  that  of  Goodyear.  His  patents  in  this  countrj-,  CO  in 
number,  have  been  the  cause  of  interminable  litigation,  and 
the  inventor  died  about  the  time  the  title  was  quieted. 

His  name  will  ever  be  remembered  as  that  of  a  brilliant  in- 
ventor. So  far  as  personal  recognition  is  concerned,  he  has  his 
due,  but  he  was  much  pressed  in  pecuniary  matters.  Among 
the  well-deserved  personal  recognitions  may  be  mentioned  the 
Great  Council  Medal  at  London,  1851  ;  the  Grand  Medal  of 
Honor  at  Paris,  1855  ;  and  the  Cross  of  the  Legion  of  Honor 
from  Louis  Napoleon. 

Vyce.  {Coopering.)  A  gimlet-pointed  hand- 
screw  employed  to  hold  up  the  head  while  the  staves 
are  closed  around  it. 


WABBLER. 
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WAGON. 


w. 


'Wab'bler.  An  elliptical  cutter-head  placed  at 
such  oblitiuity  on  the  siuift  as  to  revolve  in  a  circular 
path.      Sometimes  called  a  drunken  cutter. 

Wab'ble-sa'w.    A  circular  saw  hung  out  of  tnie 
on  its  arbor.    Used 
Fig.  6999.  3      in  cutting  dovetail 

slots,  mortises,  eti'.. 
"Wad.    1.  {Fire- 
arms.)     The   wad 
of    a    gun    is    in- 
WahhU-Saw.  '      tended  to  hold  the 

charge  in  position 
at  the  rear  of  the  chamber,  or  to  prevent  windage. 
In  small-arms  it  is  usually  a  disk  of  felt,  punched  by 
a  cii'L'ular  wad-cutter.  An  old  felt  hat  furnishes  ex- 
cellent wads.  Plugs  of  paper,  oakum,  or  cardboard 
are  also  used. 

2.  {Ordnance,)  Wads  for  ordnance  are  of  four 
kinds. 

Junk  wads  ;  made  of  old  rope. 

Grovimet  wads:  made  oft-nrdage,  in  the  form  of  a  ring. 

Papier-mache  ivuls;  small  disks  foi;  closing  the  fuse-holes  of 
common  shells  and  the  loading-holes  of  diaphragm  shells, 

Coal-'/usl  wads:  serge  bags  filled  with  coil-dust,  placed  in- 
side the  0-pound  cartridges  for  8-inch  guns,  to  fill  up  the 
chamber. 

3.  {Miuiiig.)     a.  Graphite. 

b.   An  earthy  oxide  of  manganese. 

Wad'ding.  1.  A  spoasjy  bat  of  cotton  wool, 
made  by  the  carding-machine,  and  attached  by  a 
coat  of  size  to  tissue-paper,  or  treated  on  one  side 
with  a  film  of  glue  or  gelatine.  The  name  is  derived 
from  ouafc  or  2cat,  the  down  of  the  asclejiias,  which 
was  fonnerly  imported  from  Asia  Minor  for  stuffing 
cushions. 

2.  {Fahric.)     Loosely  woven  stuff  used  by  tailors. 

3.  Tow  for  common  wads. 

'Wad'ding-9iz'er.  A  machine  for  giving  a  coat- 
ing of  size  to  the  surface  of  a  bat  of  cotton. 

The  upper  reticulated  metallic  apron  is  so  situated  as  to  exert 
a  pressure  upon  the  sized  bit  as  it  passes  over  the  cylinder  for 
the  purpose  of  producing  the  adhesion  of  the  fibers  by  means  of 

Fig  7000 


Madune  Jot  Sizing  WadUin, 


the  sizing.    The  blast-pipe  is  for  the  purpose  of  detaching  the 
bat  fcom  the  apron. 

The  i-otary  cylinder  F  has  pin-points  or  other  rigid  projec- 
tions on  its  periphery,  which  receive  the  size  from  the  rotary 
brush  /),  and  sprinkle  it  upon  the  bat  or  web  by  centrifugal 
force. 

Wad-hook.  A  spiral  tool  for  withdrawing 
wad.s.      A  ironn. 

Wad'mal.  A  heavy,  coarse,  woolen  stuff  for 
sailors'  jackets.  Made  in  the  Orkneys.  Wadmeil; 
wndmill;  wadiiiarcl, 

Wad'mill-tilt.  {JFeapon.)  A  covering  for  a 
field-gun  and  carriage  used  in  the  British  service, 
equivalent  to  our  paulhi.  Length,  14  feet  6  inches  ; 
breadth,  11  feet  6  inches;  weight,  50  pounds. 


Wad-punch.  A  tubular  steel  punch  used  for 
cutting  gun-wads,  etc.  A  similar  punch  is  used  by 
leather-workers  and  others. 

Wa'fer.  A  thin  adhesive  disk  used  for  sealing 
letters,  etc. 

Their  employment  for  this  purpose  is  of  comparatively  modern 
origin.     They  are  paid  to  have  been  made  in  Venice  in  the  six- 
teenth century.     The  term  is  derived  from  the  thin  small  pieces 
of  bread   used  in  the   Kucharist.     The   Emperor 
Henry  VII.    was   poisoned   by  a  monk  with   the    Fig.  7001. 
mass  wafer  at  Beneventura,  1313. 

The  ordinary  kind  is  made  by  diffusing  fine  flour 
into  pure  water,  forming  a  thin  batter  free  from 
clotty  particles  ;  this  is  not  allowed  to  ferment,  but 
is  placed  between  two  iron  plates,  previously 
greased  with  butter,  which  come  together  like  a 
pair  of  tongs,  leaving  a  small  space  between  them  ; 
and  is  exposed  for  a  short  time  to  the  heat.  The 
plates  are  then  allowtd  to  cool,  and,  on  being 
opened,  the  contained  sheet  is  found  to  be  dry, 
solid,  and  brittle,  and  about  as  thick  as  a  playing 
card.  The  wafers  are  cut  from  it  by  annular 
sharp-edged  punches. 

Transparent  wafers  are  made  by  dissolving  fine      ffllTfllO 
glue  or  isinglass  with  such  quantity  of  water  that       i    '  i  K 
the  solution,  when  cold,  shall  be  of  proper  con-       lHU-Jw 
sistency :  it  is  poured,  while  hot,  upon  a  plate  of  Wad-Punch. 
mirror  glass,  warmed  by  steam  and  slightly  greased, 
surrounded  by  a  metallic  frame  rising  just  as  high  above  the 
plate  as  the  wafers  are  to  be  thick :  on  this  a  second  plate  of 
glass,  heated  and  greased,  is  laid      When  the  two  plates  become 
cool,  the  gelatine  has  become  solidified,  and  is  cut  into  wafers 
with  a  punch. 

Waf'fle-ir'on.      A  cooking-utensil  having  two 

hinged  portions  to  contain  batter,  whinh  is  quickly 
cooked  by  the  relatively  large  surface  of  heated  iron, 
owing  to  square  projections  which  make  cavities  in 
the  batter-cake. 

Waft.  {Nautical.)  A  flag  stopped  at  the  head 
and  middle  portions,  hoisted  as  a  signal.  The  mean- 
iiig  of  the  signal  vaiies  according  to  the  place  where 
it  is  hoisted  ;  at  the  main,  peak,  etc.      Ifheft. 

Waggon.  1.  A  four-wlieeled  vehicle  used  for 
goods,  freight,  and  produce,  lather  than  passengeis. 

The  first  forms  of  wheeled  vehicles  were  Carts  and  Chariots 
;  (which  see);  the  four-wheeled  vehicle  was  much  later.     It  is 
probable  that  the  word  translated  xvagon  in  our  version  of  the 
Bible  referred  to  a  two-wheeled  cart. 

The  children  of  Jacob  were  directed  to  take  "  wagons  out  of 
Egypt  "  (Genesis  xlv.  19).  and  many  years  later  (1490  b.  c),  in 
the  departure  of  the  IsraeUtes  frum  Egypt,  the  prince  of  the  tribes 
offered  six  covered  wagons  and  twelve  oxen,  two  oxen  to  a  wagon, 
for  the  use  of  the  Levites  :  "  two  wagons  and  four  oxen  lie  gave 
unto  the  sons  of  Gershom,*'  "and  foui-  wagons  and  %ight 
oxen  he  gave  unto  the  sons  of  Merari."  —  Numbers  vii.  3,  7. 

Camels  are  not  shown  in  the  Egyptian  paintings,  and  (ould 
not  have  been  in  common  u^e  in  that  country  in  Pharaonic 
times.  Their  use  had  long  been  known  in  Persia,  and  some 
were  prob&bly  introduced  by  the  immigrating  Israelites. 

Cambyses  failed  to  reach  the  oasis  and  temple  of  Ammon, 
probably  from  want  of  camels. 

Herodotus  refers  to  the  carts  and  wagons  of  the  Scythians 
(see  Cart).  iEschylus,  in  his  "  Prometheus  Bound,"  speaka 
of  the 

"  Wandering  Pcy  ths  who  dwell 
In  latticed  huts  high  poised  on  easy  wheels." 

One  of  their  wagons,  measured  by  Uubruquis,  had  a  distance 
of  20  feet  between  the  wheels  :  the  axle  was  like  the  mast  of  a 
sloop,  and  it  was  hauled  by  22  oxen,  11  abreast  (Fig  7002). 

Marco  Polo,  who  traveled  through  this  country  1275-1295, 
states  that  their  houses  '-are  circular,  and  are  made  of  wands 
covered  with  felts.  These  are  carried  along  with  them  whither- 
soever they  go.  They  also  have  wagons  covered  with  black  felt 
so  etflcaciously  that  no  rain  can  get  in.  These  are  drawn  by 
oxen  and  camels,  and  the  women  and  children  travel  in  them. 
They  eat  all  kinds  of  flesh,  including  that  of  horses  and  dogs 
and  Ph.iraoh's  rats     Their  drink  is  mare's  milk." 

Strabo  calls  the  inhabitants  of  the  Don,  Micotis.and  Dnieper, 
HamaxcEci,  or  dwellers  in  wagons.     And  Hesiod  :  — 
"  To  the  land  of  the  Galactophagi,  who  have  their  dwellings 
in  wagons." 

The  cut  (Fig.  1149)  represents  modem  Tartar  Tehicles,  which 
probably  di3"er  but  little  from  those  used  on  the  same  steppes 
twenty-five  centuries  ago.    See  Cart. 
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WAGON. 


Fig.  7002. 


Scythian  Wagon. 


The  four-wheeled  wagons  in  the  triumphnl  procession  of 
Vtolemy  Philadelphua  were  of  larj^e  size  ;  that  bearing  the 
image  of  Ba<,'chus  was  14  cubits  loug  and  8  wide,  ilrawu  by  180 
men.  Theu  followed  a  wine-press  mounted  on  a  four-wheeled 
wagon  20  cubits  long  and  Itj  in  width,  and  drawn  by  300  men. 
The  press  was  full  of  grapes,  and  tramped  by  60  satyrs,  with 
Silenus  as  president.  Then  followed  a  w;igun  25  cubits  long 
and  14  wide,  supporting  a  sack  coutaining  3,000  measures  of 
wine,  and  cousisting  of  leopards'  skins  sewed  together.  This 
w.is  drawn  by  600  men.  This  wonderful  procession  is  described 
iu  the  fifth  book  of  the  '*  Deipnosophists,"  by  Atlienieus. 

The  p'./iustrum  or  Roman  wagon  is  shown  upon  the  column 
of  rnyan.  The  Scythian,  as  described  by  Herodotus,  is  pic- 
tured on  page  4S5.  The  plaustnnn  had  wheels  of  the  same  size 
and  a  pole.  The  high-wheeled  wa^on  wfis  derived  from  the 
barbarians.  It  is  the  heh  hwiotad  wrn  of  our  Anglo- 
Saxon  ancestors.  The  perch  or  coupling  between  the 
fore  and  hind  axles  was  added  in  the  Middle  Ages. 

The  cumbrous  r/iar  of  the  fourteenth  century  was  the 
state-carriage  of  the  time,  and  was  but  a  wagon.  The 
shafrs  were  fastened  to  the  wagon-body,  and  the  two 
axles  fastened  to  the  bed.  Such  a  carriage  must  have 
turned  with  difficulty,  as  the  fore-carriage   was   not 


of  the  front  part.     It  has  also  a  bent  hinder  axle  placed  directly 
under  the  rear  part  of  the  body.     See  alsoTROCK.  Fig  6676. 

Fig.  7007  illustrates  a  Belgian  dray,  a  being  a  side,  6  a  front, 
and  c  a  rear  elevation. 
The  hind  wheels  are 
made  high,  and  the  body 
is  suspended  beneath 
them  ;  the  fore  wheels 
are  much  lower,  but  sus- 


A  Lady's  Char  of  the  Fourteenth  Century. 


swiveled.     The  illustration  is  from  the  "  Luttrell  Psalter,"  a 
manuscript  of  the  fourteenth  century. 

A  vehicle  on  four  wheels  of  etiual  diameter  is  of  lighter  draft 
than  one  in  which  the  fore  wheels  are  smaller  than  the  hind- 
wheels,  unless  the  load  is  distributed 
on  the  wheels  in  proportion  to  their 
diameter.      In     Baddeley's    wagon, 
constructed    in    reference     to     this 
point,  the  hind  wheels  are  unusually 
B\"^-a.       '  >       ^-i:v=g    '•■^''S*'.  "■"d   bear  four   fifths   of   the 
g  v^;       i  '       '  ^B     Weight    when    the    body    is    fully 
H  B  loaded.     The  axle  i^  bent,  and 

_B B the  body  is   supported   thereon 

by  three  springs,  two  being  used 
under  the  fore  part. 
Baddeley  contributed  a  number  of  papers  to  the  early  vol- 
umes of  the  London  "  Mechanics'  Mag.izine  "  upon  this  sub- 
ject, and  is  one  of  tho-e  to  whom  we  are  indebted  for  much  that 
is  sensible  in  modern  vehicles 

A  mongrel  contrivance,  partaking  of  the  features  of 
cart  and  wagon,  has  been  suggested.  The  forwar  1  eni" 
of  a  two-wheeled  cart  is  supported  upon  a  fore-carriage, 
to  which  the  horse  is  attached  The  device  needs  no 
lengtliy  description,  as  the  illustration  (Fig.  7005)  shows 
it  plainly. 

Fig  7006  is  a  wagon  made  with  the  rear  part  of  its 
body  offset  and  depending  downward  below  the  bottom 


Baddeley'^s  Wa^on. 


Gordon'' s  Wagon. 

tain  comparatively  little  of  the  weight.     This  construction 

enables  very 
heavy  loads  to  be 
carried,  two 
horses  drawing  as 
much  as  ten  tons. 
In  some  cases  the 
body  of  the  dray 
is  more  elevated, 
and  casks  or  rases 
are  slung  be- 
neath it  by 
chains,  white  a 
heary  load  is  carried  on  top. 

A  number  of  devices  have  been  introduced  for  dumping  the 
load  of  a  wagon.  The  Baltimore  brick  wagons  are  made  to 
travel  back  on  rollers  over  the  hind  axle  until  they  upset  and 
discharge  the  load. 

Other  wagons  have  trap-doors  in  the  bottom. 
Others  are  made  in  sections  so  pivoted  as  to  careen  singly  or 
simultaneously 

Robinson's  dumping- wagon  has  a  body  composed  of  separate 
sections  arranged  in  line  with  each  other  and  pivoted  to  the 
bed-pieces  of  the  wngon-frauie,  so  as  to  be  placed  in  a  horizontal 
position  to  hold  the  materials,  or  tilted,  rear  end  downward,  to 

discharge  the  load. 
Fig.  7006.  ^=^=^        When  the  sections 

^      are  all  io  a  horizon t.tl 

position,     they     are 

hold   by  latch-pieces 

their  sides.       To 

dump  the  load,  the 


Exprisx-  Wagon. 
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WAGOX-LOCK. 


fiectioDS   are   discomiected   and    tilt«d,  as    indicated   in  the 
figure. 

2.  A  tool  having  four  edges  of  cane  mounted  in  a 
frdiue,  and  used  to  trim  the  edges  of  gold-leaf  to  a 
size  for  a  book ;  that  is,  about  3^  inches 


Belgian  Dray. 

on  a  side.  A  book  consists  of  25  leaves  of  gold  inter- 
posed between  paper  leaves.  The  cane  is  used  in 
prefeivnce  to  steel,  as  the  gold  does  not  adhere  to  it. 

TVag'on-boil'er.  (Steam-engine. )  A  boiler  hav- 
ing a  seinicireiilar  top  and  flat  or  concave  bottom ; 
so  called  from  the  resemblance  of  its  shape  to  that 
of  a  wagon  covered  with  its  tilt.  See  J,  Plate 
L.\I. 

It  ie  always  set  up  with  a  wheel-draft ;  that  is,  the  current  of 
flame  and  smoke  after  pas.«ing  under  the  boiler-bottom  is  made 
to  rise  up  at  the  back,  whence,  returning  along  one  side  by  a 
brick  tiue  to  the  front,  it  crosses  the  front  end,  and  thence 
passes  along  the  other  side  to  the  back,  where  it  enters  the 

Fig.  7008. 


a  hill.  It  is  usually  called  a  wagon-lock  in  the 
United  States  ;  and  though  the  term  brake  is  emi- 
nently appropriate,  to  avoid  repetition  the  subject 
will  be  considered  under  Wagon- lock  (which  see). 
■Wag'on-ceil'ing.  One  of  a  cylindrical 
form. 

Wag'on-coupling.      One    for   attaching 
the  hind  axle  to  the  tore.     Known  also  as  a 
reach  or  perch  in  carriages. 

i' '"  •5". -^'I       Wag'on-drag.  A  shoe  secured 

by  a  cluiiii  to  the  bed  or  coupling 
of  the  vehicle,  and  forming  a  tem- 
porary runner  which  receives  the, 
weight  of  the  wheel,  and  by  friction  on  the  ground 
arrests  the  speed  of  the  \ehicle  in  going  down  hill. 
In  the  United  States,  a  /ocA-  is  preferred.    See  Wagon-lock. 
In  its  simple  form,  it  is  a  cast-iron  shoe  to  receive  the  wheel, 
being  secured  by  a  chain  to  some  part  of  the  vehicle,  so  as  to 


dras;  thereby.  It  is  sus- 
pended to  a  hook  on  the 
carriage  when  not  in  use. 
Kneebone's  drag  (Eng- 
lish) is  curved  to  the  con- 
tour of  the  wheel,  and  is 
anchored  to  the  carriage 
by  a  chain  of  such  a 
le'ngth  as  to  allow  the 
wheel  to  run  up  on  to  it 
when  detached  from  its 


Fig.  7010. 


Drag. 


Eneebone^s  Drag. 


Dumping-  Wagon. 

main  fine,  which  conducts  it  to  the  chimney.  Wagon-boilers 
were  formerly  very  generally  used  in  the  manufacturing  dis- 
tricts of  Yorkshire  and  Lancashire  The  usual  sizes  were  lt5  to 
24  feet  long,  6  feet  S  inches  deep,  an.i  5  feet  wide  :  each  foot  in 
length  was  considered  as  capable  of  supplying  steam  for  1  horse- 
power of  the  engine,  a  20  iiorse-power  boiler  being  20  feet  in 
length.  In  one  of  this  size,  the  fire-grate  is  5  feet  long  and  4 
feet  wide,  the  grate  bars  usually  having  a  fall  of  3  or  6  inches 
from  front  to  back. 

Wag'on-bow.  An  arched-shaped  slat  with  its 
ends  planted  in  staples  on  the  wagon-bed  sides.  Used 
to  elevate  the  til  tor  cover. 
■Wag'on-box  Lift'- 
er.  X  hoi.sting  device 
to  elevate  the  wagon -bed 
from  the  running  geai-s 
when  the  latter  are  re- 
quired to  holil  the  hay- 
frame,  or  are  to  be  used 
without  any  bed,  for 
hauling  rails,  etc. 

Wag'on-brake.  A 
can'iage-brake  is  a  fiic- 
tional  device  applied  to 
the  wheels  of  a  vehicle 
in  order  to  retard  its 
motion  when  descending 


Wagonette. 


Weigon-Box  Li/ier. 


suspensory  hook  on  the  carriage  for  that  purpose.    It  has  a 
roller  in  front,  which  diminishes  its  friction  on  the  ground  and 
throws  the  wear  on  the   rear 
part  of  the  shoe. 

■Wag  on-ette'.  ( Ve- 
hicle.) A  kind  of  four- 
wheeled  pleasure-vehicle 
of  very  light  construction. 

W^ag'on-ham'mer. 
i  The  vertical  bolt  which 
connects  the  douhle-tree 
to  the  tongue,  and  upon  which  the  double-tree  swings. 

It  is  made  in  the  form  of  a  hammer  for  the  sake  of  con- 
venience,       being 

vrithdrawn  from  its  Fig.  7012. 

plac^n  the  double- 
tree when  required 
for  anv  purpose. 
The  end  of  the 
shonk  is  tapered 
off,  and  is  used  in 
lifting  the  linch- 
pin to  remove  a 
wheel. 

With      thimble- 
skein  wagons  {see 
AxLE-SKEiN),  in  the 
place  of  the  hammer-head  is  a  wrench  for  removing  t^e  nut 
from  the  end  of  the  spindle. 

■Wag'on-head'ed  Ceil'ing.  One  having  a  cy- 
lindiical  form. 

■Wag'on-hoist  An  elevator  used  in  carriage- 
factories,  depots,  and  liv- 
ery-stables to  raise  or 
lower  vehicles  to  or  from 
floors  in  the  building. 
The  platform  is  balanced 
by  weights  from  pulleys 
over  the  respective  cor- 
ners, and  is  operated  by  hand-rope,  drum,  and  spur 
gear. 

Wag'on-jack.  One  for  lifting  the  wheels  of  a 
wagon  clear  of  the  gi'ound,  that  the  wheels  may  be 
removed  and  the  spindle  greased.  The  varieties  are 
numerous.  See  Carri.\ge-j.\ck  ;  Lifting-jack  ; 
etc.     See  list  under  .Tack,  page  1208. 

Wag'on-lock.  A  device  to  bring  a  friction  on 
the  wlieels  of  a  wagon  to  retard  its  motion  in  de- 
scending hills. 

In  Fig.  7014,  the  rubber  H  is  brought,  by  means  of  lever, 
cord,  and  crank-shaft,  to  bear  upon  the  wheel. 

In  Fig.  7015,  the  self-locking  lever  engages  the  guide  segment 
by  friction,  l>eing  impelled  thereto  by  the  spring  upon  the  op- 


Wagon-  Hammer 
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WAITER. 


eratiog  lever.  The  friction  ia  relieved  by  drawing  toward  the 
main  lever 

In  Kig.  7016,  the  holding  back  of  the  horsea  in  descending  a 
hill  pulls  upon  levers  at  the  end  of  the  tongue  and  operates  the 
rubber  levera.     There  are  very  many  different  muthods. 

Though  the  friction-lock  has  never  been  adopted  in  Britain 
to  the  s.imo  exu'nt  as  in  the  United  States,  they  have  been  again 
and  agaiu  brought  forward  in  that  "  tight  little  island.*' 


Fig.  7014, 


Fig.  7018. 


Fig.  7019. 


Wagon-Brake. 

Lord  Somerville'a  friction-lock  (called  a  drag)  consists  of  a  bar 
on  the  outside  of  the  wheel,  which  is 
brought  into  action  as  requirud,  bearing 
flatly  agiinat  the  edge  of  the  rim.  It  i^  a 
very  crude  contrivance,  but  is  interesting 
as  one  of  the  earliest  attempts  in  that  line. 


Rapsnn'.^  lock  (English)  is  the  next  in 
the  English  series,  and  is  also  very 
clumsy.  It  is  a  band  containing  a 
row  of  segments  which  are  clii?ped 
around  a  collar  on  the  hub  when  the  motion  of  the 
wheel  is  to  be  impeded  or  arrested.  Several  modes  of 
bringing  the  aff.iir  into  action  are  8ugge.«teii.  In 
one,  the  breeching-s traps  of  tlie  horse  pass  through 
staples  on  the  shafts  and  thence  back  to  the  brake- 
bind,  80  as  to  pull  on  the  latter  when  the  horse  holds 
back. 

"Wag'on-seat.  One  perched  on  the  wagon-bed, 
as  ill  Fig.  7020,  or  supported  from  the  standards,  as 
in  Fig.  7019. 

Fig.  7016. 

^  ^ ,  f^ 


I 


I  lifted 
See  ToNGUK- 


Wagon- Seat. 
Rapsons  Lock.  . 

an  elliptic    spring  with   a     \\ 
raoutchouc  sphere  to  take  the  pressure  when  the 
load  is  extreme. 

Wag'on-tip'per.  A  device  for  tilting  a 
wagon  in  order  to  dump  its  load.  That  il- 
"u.strated  (Fig.  7023)  consists  of  a  lij'draulic 
lifting-jack  liaving  a  ram  provided  with  a 
head  suitable  for  receiving  the  axle  of  th 
car,  which  is  run  over  it,  and  that  em"  "  " 
by  operating  the  pomp. 

Wag'on-tongue  Sup-port'er. 
surroiiT. 

Wain.     A  wagon. 

Wain'scot.  (Carpmtry.)  A  paneled  facing  to 
interior  walls.  It  was  common  formerly,  hut  other 
modes  of  finishing  interiors  have  .superseded  it. 
IFaivsco/ing.     It  is  again  coming  into  use. 

So  called  from  a  foreign  species  of  oak  called 
waiiiscot  having  been  formerly  applied  for  the  pur- 
pose. 

Weiist.  1.  A  narrow  portion  of  an  object,  as  the 
contracted  part  of  a  Smeaton  lighthouse. 

2.  (Nautical.)    The  middle  portion  of  an  object,  as 
the  midship  part  between  the  forecastle  and  quarter- 
Fig.  7020. 


VTaqon-Brake. 

■Wag'on  -  spring.     Excepting  in   that  kind  of 
driving-buggy  known  as  a  wagon,  or  the  tmyonctte., 

the     wagon  -  bed 
rig.  7017.  usually  sits  down 

nponthebolsters. 

Fig.  7021  shows 
gum  springs  between 
the  beil  and  bolster  ; 
and    Fig.    7022    has 


Spring-Seat  for  Wagons. 

or  the  main  and  fore  hatchways  ;  or  tlie  half- 
deck  and  ealley. 

Waist-block.  A  bul- 
wark sheave  in  the  waist 
of  the  vessel. 

Waist-tree.     {Kauti- 
cal.)     Another  name  for  a 
roui/h-trcc  or  spar  placed 
along  the  waist  in  place  of  bulwarks. 

Wait'er.     1.  A  tray  on  which  tt)  carry  plates, 
etc.,  or  offer  food  to  guests. 

2.  A  revolving  or  traveling  table  or  tray  to  bring 
the  dishes  within  the  reai^h  of  guests. 

Fig.  7021. 


SomerviUe^s  Leek. 


Wagon-  ^ring. 

3.  An  elevator.  SeeDirMR-WATTER  ;  Elevator; 
Hydraulic  Elevator  ;  Rope-ei.evator  ;  Water- 
elevator.     See  also  list  under  Hoisting. 
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WALL. 


Fig.  V022. 


Fig.  70K. 


Wa^on-Spring, 

"Wale.  1.  {Shipxorighiing.)  A  wide  plank  at 
certain  portions  of  a  ship's  side,  extending  from 
stem  to  stem   and    describing  the  curve  of  the 


Fig.  7023. 


Hydraulic  Wagon-  Tipper. 


strokes.     The  wales  are  known  as  the  main-wale, 
gunwale,  channel-tcale,  etc. 

The  c^««n<:/-wale  of  a  man-of-war  is  below  the 
lower  deck-ports,  and  the  7n<ji«-wale  between  the 
ports  of  the  respective  decks. 

2.  A  timber  bolted  to  a  row  of  piles  to  secure 
them  together  and  in  position. 

Wale-piece.    A  horizontal  timber  of  a  quay  or 
jett)-,  bolted  to  the  vertical  timbers  or  secured  by 
anchor-rods  to  the  masonrv  to  receive  the  impact  of   whose  inturoed  edges 
vessels  coming  or  lying  along-side.  eT4''of''Se'°  tud! 

■Walk'er-bit.     {Saddlery.)     A  milder  t\-pe  of   pi^te. 
Mexican  bit,  but  yet  retaining  its  leading  character- 
istics. 

■Walk'ing-cul'ti-vat'or.  One  in  which  the 
operator  walks  behind,  as  distinguished  from  the 
riding  or  sulky  cultivator. 


Walking-  Vehicle. 

\Walk'mg-'wheeL    A  Pedometer  (which  see). 
"WalL     1.   A  structure  of  stone  or  brick. 

The  following  terms  are  employed:  — 

Fact :  the  front  of  a  wall. 

Back :  the  rear. 

Core ;  the  filling-in. 

Course  ;  a  layer  of  stone  or  brick.    See  ComsE. 

Bond:  the  system  of  lay- 
ing.   See  Bond. 

Batter;   the  slope  of  the 
face  (if  any). 

Party-icali :   one  common 
to  two  iiouses. 

Fiank-tcali ;    a   return    or 
side  wall. 

Fire-proof  walls  are  made 
of  stone,  brick,  or  meral,  but 
the  resisting  power  of  brick 
is   greatest.      Granite   splits 
and   flies,   sand.<toDe  scales, 
limestones  and  marble  crum- 
ble into  lime,  iron  warps  and  melts.    This  subject  has  been 
considered,  briefly,  nnder  Fere-proof  Bltldisg,  and  here  there 
is  but  room  for  a  few 

Fig.  7026. 


examples  of  the  uses 
of  iron  in  forming, 
strengthening,  o  r 
facing  walls. 

A  is  for  an  inside 
wall,  having  studs  a 
of  corrugated  sheet- 
metal  for  supporting 
lath     surface     b. 


Walking-  Cultivator. 

■Walk'ing-veTii-cle.  One  in  which  the  pro- 
gression i.s  made  by  the  recurrent  action  of  oscillat- 
ing ix)ds  which  step  upon  the  floor  or  ground. 

The  legs  are  operated  by  cranks  turning  on  eccentrics,  by 
which  they  are  raise*!  during  their  forward  movement  and  de- 
pressed during  their  effective  stroke. 
171 


B  has  studding 
and  frame  of  angle- 
iron  e,  with  panels 
of  iron  lattice-work 
rf,  which  is  covered 
in  entirely  by  con- 
crete material  e. 

C  represents  on  a 
small  scale  one  or 
two  rooms  of  a  house 
constructed  on 
Seely's  plan,  with 
CO  rru  Edited  sheet- 
metal  and  angle-iron. 

D  has  an  open 
framework  of  metal- 
lic sections  /",  with 
sides  of  double  wire 
gauze  j.  inclosing 
plaster  of  Paris,  and 
with  an  outer  sheath- 
ing of  metal  h,  in 
imitation  of  mason- 
ry, isolated  from  the 
frame  by  soapstone 
blocks  1. 

E  has  a  filling  of 
concrete  s  around 
the  frame  /  and  the 
.<iheatblng  k  and 
blocks  t,  just  de- 
scribed. 

F  has  a  wooden 
frame  k  with  a  cco- 
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Crete  outside  the  sheathing,  and  an  outside  wall  of  artificial 
stone  /  made  with  dovetails  at  the  rear,  which  form  locks  in  the 
concrete. 

G  has  cast-iron  hnllow  boxes,  made  with  tongues,  grooves, 
lugs,  and  locking-plates.  These  are  built  to^'i'thi-r  hi  their 
courses,  and  the  coursus  fastened  together  in  a  j^iuiiliir  iiianm.'r. 

H  uses  cast  iron,  hollow,  rectangular,  or  triangular  blocks, 
and  builds  them  up  in  tlie  manner  of  bricks. 

/  is  specially  intended  for  mansard   roofs  ;  it  has  an  outi-'r 
iron  plate  tn  and  inner  wire-gauze  h,  on  which  the  plaster  f  is  I 
spread,     o  is  an  outer  break-joint  plate  to  cover  the  junction  of 
the  plates,  and  its  bolt  locks  all  the  parts  together. 

J  shows  a  sheet-metal  cover  q  toa  cast-iron  bracketing  p,  the 
whole  forming  a  cornice. 

The  "  formacean  "  walls,  described  by  Pliny,  were  "  molded 
rather  than  built,"  as  he  says,  "  by  ramming  earth  within  a 
iframe  of  boards,  constructed  on  either  side."  He  declares  them  , 
very  lasting,  and  refers  to  the  earthen  watch-towers  erected  by 
Hannibal  on  the  summits  of  the  mountains  in  Spain.  "  The 
earth  so  rammed,  I  can  assure  you,  does  continue  for  years  in 
an  imperishable  state,  and  is  neither  affected  by  rain,  by  wind, 
nor  by  fire,  and  neither  mortar  nor  cement  is  used  in  them." 
These  must  have  been  what  are  now  termed  Fist-woRK  (which 
see), 

Ransome'a  process  (English)  for  rendering  walls  impervious 
to  moisture  is  as  follows  :  — 

The  external  surfaces  of  the  walls  to  be  protected  are  first 
washed  with  a  silicate  of  soda  or  solution  of  Hint,  which  is  ap- 
plied again  and  again,  until  the  bricks  are  saturated,  and  the 
silicate  censes  to  be  absorbed.  The  strength  of  the  solution  fs 
regulated  by  the  character  of  the  bricks  upon  wliich  it  is  to  be 
applied,  a  heavier  mixture  being  used  upon  porous  walls,  and 
a  lighter  one  of  those  of  denser  texture.  After  the  silicate  has 
become  thoroughly  absorbed,  and  none  is  visible  upon  the  sur- 
face, a  solution  of  chloride  of  calcium  is  applied,  which,  imme- 
diately combining  with  the  silicate  of  soda,  forms  a  perfectly 
insoluble  compound,  which  completely  fills  up  all  the  inter- 
stices in  the  brick  or  stone,  without  in  any  way  altering  its 
original  appearance.  By  this  operation  the  wall  is  rendered 
perfectly  water-tight,  and,  as  the  pores  of  the  bricks  are  thor- 
oughly filled  for  a  considerable  depth  from  the  surfiice  with  the 
insoluble  compound,  which  is  entirely  unaffected  by  atmos- 
pheric influences,  no  subsequent  process  is  necessary. 

Cob  walls,  still  used  in  some  rural  districts  of  Britain,  are 
made  of  clay  and  chopped  straw,  based  upon  brick  or  stone 
foundations,  and  having  a  thickness  of  about  two  feet.  They 
are  built  in  the  manner  of  Pisfe-woRK  (which  see).  In  some 
cases,  however,  the  work  is  not  confined  within  boards,  but  is 
built  up  by  the  shovel,  being  well  incorporated  before  applying 
and  after  placing  it  on  the  wall.  The  lintels  and  sills  of  the 
doors  and  windows  are  built  in,  but  the  openings  are  cut  subse- 
quently. As  each  layer  dries  its  surface  is  shaved  and  trimmed, 
receiving  a  final  coat  of  plaster. 

Straw  houses  are  made  in  England  by  an  inventor  who  pro- 
ceeds as  follows  :  — 

He  compresses  straw  into  slabs,  soaks  them  in  a  solution  of 
flint,  to  render  them  fire-proof,  coats  the  two  sides  with  a  kind 
of  cement  or  concrete  ;  and  of  these  slabs  the  cott^es  are  built 


By  ingenious  contrivances,  the  quantity  of  joiner's  work  is 
much  reduced,  and  the  chimney  is  so  constructed  as  to  secure 
warmth  with  the  smallest  consumption  of  fuel,  and  at  the  same 
time  to  heat  a  drying  closet.  Thecostof  a  single  cottage  of 
this  description,  combining  *'  all  the  requirements  of  health, 
decency,  and  comfort,"  is  S425.     See  also  list  under  Masonrt. 

The  walls  of  BaV>ylnn  were  possibly  75  feet  high.  They  had 
been  gradually  decreasingin  height  since  the  time  of  Herodotus, 
who  reported  them '201)  royal  cubits  =  337  feet  (English);  Ctesias, 
3(X)  feet ;  Xenophon,  IdO.  It  is  probable  that  the  reputed  di- 
mensions decreased  a^  more  reliable  estimates  were  transmitted. 

The  Chinese  wall  was  Vmilt  hy  Chi-hwang-ti,  220  b.  c,  The 
feudal  system  was  about  that  time  in  course  of  demolition  in 
Ohtna,  and  was  accomplished  by  the  Han  dynasty.  The  process 
is  now  being  repeated  in  .lapan. 

This  great  wall  is  1,2110  miles  long,  from  20  to  25  feet  high, 
and  from  15  to  20  feet  broad. 

It  was  built  as  a  barrier  against  the  hordes  of  Tartar  cavalry, 
and  was  everywhere  constructed  of  the  materials  found  in  the 
immediate  neighborhood. 

Fig.  7027  is  a  view  of  a  portion  of  the  Great  Chinese  fl'all,  at 
a  point  three  days' journey  from  Pekin.on  the  route  to  Siberia. 

On  plains  and  terraces  which  afforded  clay  and  loam,  it  was 
formed  with  an  earthen  core,  built  up  in  weil-poundcd  iayei^, 
growing  narrower  toward  the  top,  and  faced  with  large  tiles  laid 
flat.  The  top  was  also  paved  with  tiles  and  defended  with  a 
parapet.  On  mountains  of  stratified  rock  the  facing  was  made 
of  masonry. and  the  interior  filled  with  earth  and  cobble-stones. 
On  the  mountain  of  Kal-gan,  where  the  rock  is  a  trachytic 
porphyry,  which  breaks  only  into  most  irregular  shapes,  the 
wall  is  of  solid  masonry,  the  stones  being  laid  in  cement ;  its 
section  is  here  an  isosceles  triangle,  the  crest  being  brought  to 
a  sharp  edge. 

In  other  localities  it  is  built  of  hewn  rock,  and  has  a  brick 
parapet.  Where  it  ascends  a  mountain  the  top  is  built  into 
steps  to  facihtatc  the  passage  of  soldiers.  Throughout  it.*  entire 
length  it  is  defended  by  towers,  which  rise  from  it  at  regular 
distances  of  a  few  hundred  feet.  Many  of  these  towers  are 
several  stories  high,  and  are  provided  with  loopholes  and  with 
arched  windows.  In  many  places  the  northern  side  was  de- 
fended with  ditches  and  embankments,  which  may  originally 
have  existed  throughout  the  whole  length  of  the  wall,  or  they 
may  have  been  constructed  to  resist  local  attacks. 

Kvery  mountain  pass  and  every  weak  point  was  defended  by 
a  fortified  town.  The  wall  is  now  in  very  different  states  of 
preservation,  according  to  the  material  used.  In  the  valleys, 
the  points  where  it  was  originally  most  needed,  it  has  crumbled 
into  a  mere  hue  of  rubbish,  which  is  being  rapidly  gnuled  down 
by  the  plow. 

The  Abb^  Hue  says  of  the  Chinese  wall,  that  one  of  the  em- 
bassy of  Lord  Macartney  in  17y3  estimated  the  cubic  masonry 
of  the  great  wall  was  greater  than  that  of  all  the  houses  in 
England  and  Scotland.  "  But  it  is  evident  that  he  has  taken 
for  the  basis  of  hi?;  calculation  the  part  of  the  wall  immediately 
to  the  north  of  Pekin,  which  is  really  fine  and  imposing,  but  it 
must  not  be  .supposed  that  this  barrier  is  equally  large  and  solid 
throughout  its  whole  extent.     We  have  had  occasion  to  cross 
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it  at  more  than  fifteen  different  points,  and  hare  often  traveled  ' 
for  days  together  without  ever  losing  sight  of  it:  and,  instead 
of  the  double-battlemented  stone-wall  which  is  seen  at  Petin, 
it  is  sonjetiiues  a  very  hunible-lookiti^  wall  of  clay  :  and  we 
have  even  seen  it  reduced  to  its  simplest  expression,  and  com- 
posed only  of  stones  piled  up  together.'" 

It  appears  that  it  suffered  ttie  late  so  common  to  contract 
worlt ;  well  done  at  special  points,  and  '*  the  mere  pretense  of 
a  wall  ou  those  distant  points,  which  had  besides  hltle  to  fear 
from  the  Tartars,  —  such,  for  instance,  as  tue  frontiers  of 
Ortons  and  the  Alechan  Mountains."*  —  IIt"C. 

For  information  of  the  construction  of  Roman  walls  see 
**  Murus '" :  **  Paries,''  in  Smith's  *'  Dictionary  of  Greek  and 
Roman  -\ntiquities."' 

2.  {.Vining.)  The  rock  inclosing  a  vein.  The 
upper  anil  lower  portions  are  known  as  the  roof  anil 
floor  respectively. 

Where  the  dip  is  considerable,  the  upper  boundary 
is  the  hanging-icall,  and  the  lower  the  foot-wall. 

3.  {XaiUical.)  A  large  knot  worked  on  the  end 
of  a  rope  :  as  of  a  man-rnpe,  for  instance. 

■Wail-bear'ing.    (MaJchinery.)   A  bearing  for  re- 
ceiving a  shaft 


023. 


WaU-Beaiing. 
masonry  aliove.     A  wall-box. 


when  entering 
or  passing 
through  a  wall. 
It  is  protected 
b}"  a  ca.st-iron 
ctsing,  built 
into  the  wall, 
the  bottom  of 
which  serves  ris 
a  bed-p!ate  for 
the  pluninier- 
block,  the  up- 
per part  sup- 
porting   the 


"Wall-box. 
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{Machinery.)  A  device  for  snpport- 
iiig  a  plummer-block  in 
which  a  shaft  rests  in 
passing  throxigh  a  wall. 

It  consists  of  a  rec- 
tangular ca-st-iron  frame, 
having  arrangements  for 

^       receiving  and  holding  the 

— ■ —    box  in  fixed  position. 

WaU-clamp.  A  brace 
ortie  to  hoM  walls  toi;ether, 
orthe  t  wo  parts  of  adouble- 
wall,to  prevent  spreading. 
"Wall-desk.     A  sort  of  bracket-desk  attached  to 
a  wall. 

Walled  A'rea.  {Mdallurgij.)  a.  An  ore-roast- 
ing space  inclosed  by  three  walls,  or  by  four,  with 
the  exception  of  a  doorway. 

ft.  A;>T/iU  SeeFig.lSS. 
Wall-knot    {XauH- 
caL)     A  large  crowning- 
knot  worked  upon  the  end 
of  a  rof«e. 

Wal'low-er.  A  lan- 
tern -  wheel.  A  wheel 
made  with  two  end  disks 
attached  to  the  shaft,  and 
a  series  of  rounds  or  trun- 
dles connecting  the  disks 
and  acting  as  cogs.  A 
trundle-wheel. 

Wall-pa'per.     Paper 
prepared  forhan^nguix)n 
walls  to  render  them  more 
sightly  ;  or  mere- 
ly for  the  purpose 
of  coloring  them, 
as  in  photographic 
WaO-Desk.  studios;  the  rooms 


in  hospitals  devoted  to  eye-diseases,  etc.  Great  im- 
provements have  been  made  of  late  both  in  the 
quality  of  the  material  and  its  ornamentation. 

Paper-hangings  were  first  attached  in  the  ^tead  of  silk  or 
tapestry,  about  a.  d  l.>>5.  They  were  made  by  the  Spanish 
and  Dutch, and  omau:euted  by  gtainping,  or  stenciling  velvet 
OT  fiork  jiapfr  in  which  the  surface  wa*  oruan.eDted  with  ?ilk  or 
Hos5,  by  Lanyer,  who  obtained  a  patent  therefor  in  the  reign  of 
Charles  I  ,  ubout  1634.  He  called  the  product  Londrindina, 
aod  states  that  he  had  "'  found  out  an  art  for  affixing  wool,  silk, 
and  other  materials  upon  lioen,  cotton,  leather,  and  other  Eub- 
ptaiices,  wi:h  oil,  size,  and  cements,  so  as  to  make  them  ser- 
Tireable  for  hangiugs  and  other  purposes  " 

Ui-i  claim  to  prioiity  w»s  disputed,  and  it  wrfs  stated  to  have 
been  iiiTeuled  in  162i.'  by  Francois  of  Rouen,  where  the  business 
was  carried  on  by  father  and  son  till  the  de^th  of  the  latter,  in 
1748  Wooden  blocks  for  printing  the  patterns  in  size  were 
exhibited  during  the  dispute. 

Nemetz  describ<:-s  the  manufacture  of  "  wax-cloth  hangings 
with  wool  chopped  and  beat  fine"  to  one  Andrau,a  Frenchman, 
early  in  the  eighteenth  centurj^.  This  artist  was  inspector  of 
the  palace  of  Luxembourg.  wa.=  celebrated  for  his  arabesque  and 
grotesque  paintings,  and  had  a  manu&ctory  of  hangings  in  the 
palace. 

Savary.  in  hi'  **  Dictionary  of  Commerce,"  states  that  flock- 
hanging?'  were  first  made  at  Rouen,  but  they  do  not  appear  to 
hare  had  a  paper  backing.  In  the  early  part  of  the  eighteenth 
centur)"  paper-hanging  was  of  such  poor  quality  as  only  to  be 
used  in  houses  of  inferior  class,  but  toward  the  end  of  that 
century  the  manufacture  had  attained  excellence,  and  the  best 
mansions  were  decoraitd  with  it.  Jn  ITS^  the  art  is  declared 
by  Temple  to  have  culminateil  in  point  of  excellence  in  design. 

The  mode  of  making  the  paper-hanging  in  continuous  lengths 
was  subsequently  introduced. 

Breitkopf,  of  Leipsic,  Germany,  introduced  the  imitations  of 
marble,  porphyrv,  and  other  masonry. 

The  siddition  of  a  metallic  dust  to  give  brilliancy  to  the  de- 
sign on  the  paper  seems  to  have  originated  some  two  centuries 
since  Hautscb,  of  Nuremberg,  invented  the  mode  of  preparing 
the  metallic  dust,  which  was  soon  adopted  by  the  wall-paper 
manufacturers.  (See  Metaluc  DrsT.)  Eccard  is  also  credited 
with  being  the  first  to  make  tinsel-paper  with  the  "  metallic 
dust." 

Black  and  white  m!ca(  GiimmfA  were  also  used  in  Germany 
for  this  purpose  in  the  seventeenth  century. 

In  b'oci-frr  I  tiling,  wooden  blocks  are  prepared  by  cutting 
away  the  portions  which  are  not  designed  to  print,  or  pieces  of 
metal,  forming  the  pattern,  are  inserted.  These  are  dipped  in 
the  color  and  Uid  on  the  paper,  which  has  been  previously  cov- 
ered with  a  thin  coating  of  color  serving  as  a  ground.  In  the 
cheaper  kinds  a  colored  paper  is  used  to  print  on. 

The  greater  proportion  of  wall-papers  are  now  printed  in  a 
manner  entirely  analogous  to  calico-printing  by  being  passed 
through  a  series  of  engnived  cylinders  heated  and  rotated  by 
steam-power,  which  dry  the  color  very  rapidly,  and  perform  the 
whole  work  with  such  exi>edition  that  the  plain  paper,  as  it 
comes  from  the  mill,  may  be  piinted  and  reeled  ready  for  use 
in  half  an  hour. 

Paper-hangings,  printed  firom  cylinders,  were  exhibited  by 
Zut>er  of  Mulhausen,  at  the  eighth  French  Exposition  of  In- 
dustry, ISSi 

By  using  a  sufficient  number  of  cylinders,  from  12  to  20  colors 
are  applied  to  the  paper  during  its  passage  through  the  ma- 
chine. 

Of  late  years  thin  veneers  of  wood  hare  been  introduced  to 
some  extent  in  lieu  of  wail -papers. 

Wall-papers  are  sometimes  printed  with  varnish  or  size,  and 
gilt  or  copper  leaf  applied:  or  pulveiized  bisulphide  of  tin  is 
dusted  over  so  as  to  adht-re  to  the  pattern.  In  flock-jftipers 
finely  comminuted  wocd  dyed  of  the  desired  color  is  similarly 
used.  Powdered  steatite  or  French  chalk  is  u.«ed  as  the  ground 
for  satin  papers,  the  gloss  being  produced  by  poli.»hing.  Stripes 
are  sometimes  produced  by  fia.-^ing  the  pai>er  rapidly  under  a 
trough  having  parallel  slits  in  its  bottom.  Previous  to  the  in- 
troduction of  machinery,  the  sire  of  the  shwts  of  wall-paper 
was  necessarily  limited  to  that  of  the  old  hand-mold.  At  pres- 
ent they  are  made  in  lengths  of  12  yards,  having  a  width  of  20 
inches  when  hung,  and  covering  60  superficial  feet.  The  num- 
ber of  pieces  therefore  required  to  cover  a  surfiice  is  ascertained 
by  dividing  the  number  of  superficial  feet  which  it  contains  by  60. 

Wall-pa'per  Cut'ter.  A  machine  for  trimming 
thi'  edges  of  wall-paper. 

The  paper  is  laid  with  its  margin  projecting  OTer  the  edge  of 
the  table  A  wheel  running  on  the  paper  communicates  its 
motion  toa  pairof  cutting-whceU,  between  which  the  paper  is 
passed. 

"Wall-pa'per  Hang'er.    A  device  for  hanging 

wall-pai'Ts. 

The  end  of  the  sheet  is  carried  around  a  roller,  and  U  held  by 
a  clamping-bar  maintaine-i  in  closed  position  by  a  spring  acting 
on  arms  :  when  the  paper  is  applied  its  end  i-  released  by  pull- 
ing a  trigger,  and  the  roller  is  then  employed  for  pres.=ing  the 
snrfoce  of  the  paper  in  order  to  cause  its  adherence  to  the  wall. 
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W^all-plate.  1.  (Building.)  a.  A  jiicce  of  tiiu- 
ter  let  intn  a  wall  to  serve  as  a  bearing  for  the  ends 
of  the  joists. 

b.   A  plate  resting  on 
wall  and  .sup|)orting  t 
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Wall- Plate. 


Wall  -  Washers. 


Cutter  far  Trimming  Wall-Paper. 

frame  of  the  roof.     See  King-post  Truss.     Called 
also  raising-plates. 

2.  {Machinery.)   The  vertical  back  plate  of  a  plum- 
nier-block  bracket,  for  at- 
tachment  to   the  wall   or 
post.     See  BliAi-KKT. 
"Wall-sid'ed.    (X<iuti- 


itf  )  Said  nf  a  sliip  with 
upiight  sides  above  the 
water-line  ;  in  contradis- 
tinction to  the  teriri  tum- 
bling home,  in  which  the  ship  bulges  below,  and  has 
less  beam  at  the  upper  deck  than  at  the  water-line. 

■Wall-vcash'er. 
A  large  plate  at  the 
end  of  a  tie-rod  to  ex- 
tend the  e.vtenial  bear- 
ing.   They  are  known 
as  bonnets,  stars,  S's, 
according  to  shape. 
■Wa'ney.  Tlie  feather-edge  oracute  angular  edge  of 
a  slab-board,  cut  from  a  round  log  without  previous 
squaring,  or  obtained  in  the  process  of  squaring. 
The  edges  remove  the  bark  and  wancy  from  a  board. 
■Want'y.    (Dan.  IVant,  cordage. )    A  rope  or  strap 
to  bind  a  load  on  the  back  of  a  horse.     Used  in  hilly 
countries,   and  by  cavalry  when  foraging.     A  sur- 
cingle.     A  wagon-rope. 

Wapp.  {Nautical.)  A  leader  on  the  end  of  a 
pendant,  acting  as  a  fair-leader. 

"Ward.  (Locksmithing.)  «.  A  curved  ridge  of  metal 
inside  a  lock  which  opjioses  an  obstacle  to  the  pas- 
sage of  a  key  which  is  not  correspondingly  notched. 

Warded  locks  were  used  by  the  Romans,  as  the  keys  found  at 
Herculaneum  and  Pompeii  sufficiently  testify  The  character 
of  the  ward  frequently  gives  the  nane  to  the  lock,  ai,  — 

One-tear//  or  tivn-ward  lock.  The  wards,  being  usually  of 
sheet-metal  bent  into  a  round  form,  are  sometimes  called 
wheels;  hence  the  names  nne-tv/ieel,  tiro-iv'ieel  locks,  etc. 
When  the  wards  are  cast  solid,  instead  of  being  made  of  bent 
strips,  the  lock  is  a  solid  ward. 

The  shape  of  the  ward  sometimes 
Fig-  703-4.  pives  the  name,  as  L-lcar'/,T-ui«rrf, 

Z-ivard,  etc 

A  lock  without  wards  is  a  plain 
lock. 

b.  The  notches  or  slots  in 
a  key  are  also  called  kcy- 
wards,  somewhat  in  violation 
of  the  meaning  of  the  term  : 
irnril,  a  guanl. 

■Ward'ing  -  file.  A  flat 
file  having  a  constant  tliick- 
ness,  and  only  cut  upon  the 
edges.  Used  in  filing  the 
waril-notclies  in  keys. 
■Ward-room,  {yautical.) 
A  cabin,  on  board  large  ships-of-war,  for  the  accom- 
modation of  officers  ranking  as  lieutenants. 


"Ward's  Case.  An  air-tight  inelosure  with  glass 
sides  and  top  for  preserving  or  transporting  plants, 
etc.  ;  named  from  the  inventor. 

Mr.  Hooker,  the  naturalist,  reebrds  that  in  1850  the  snper- 
inteu'leut  of  the  Calcutta  Botanic  Gardens  received  391  plants 
from  North  America,  ^lacked  and  transported  in  ice,  in  excellent 
order.  They  consisted  of  varieties  of  trees,  bushes,  and  plants, 
fruit  and  ornauienUiI,  and  were  packed  in  Ward's  cases  for 
transportation  to  the  English  settlemeuts  in  the  llimalaya 
Mountains. 

■Warm'er.    A  heating  device.    See  list  of  Stoves 

and  Hi;.\Tl.\G  Appliaxcks,  jmges  2409,  2410. 

Fig.  7035  is  an  apparatus  for  warming  railway-cars  by  means 
of  hot  water,  which  is  heated  in  an  annular  boiler  a  surround- 
ing the  stove,  passes  through  an  upwardly  ascending  pipe  i  into 
the  small  tank  c,  whence  it  descends  through  the  pipe  c',  and 
is  conveyed  by  a  horizoutal  pipe  beneath  the  seats  of  the  car, 
and  is  finally  returned  to  the  lower  part  of  the  boiler  by  the 
pipe  d. 

Fig.  7035. 


Lock-  Wards. 


Baker^s  Oi; 


Warm'ing-pan.  A  brazier  with  hot  coals  for 
airing  and  warming  a  bed. 

"  January  1st      Presented   from  Captain  Beckford  with  a 
noble  silver  warming  pan."'  —  PfiPYs's  Diary^  16G9. 
"  Never  mind  the  warming-pan."  —  PiCKWlCK. 

Warn'ing-piece.  (Horology.)  An  oscillating 
piece  in  the  striking  jiaits  of  a  clock  which  is  actu- 
ated by  a  pin  on  the  hour-wheel,  so  as  to  release  the 
Jly  which  regulates  the  spi'ed  of  striking  ready  for 
the  lifting  of  the  hau'k's-biU  detent  in  the  I'ack.  The 
warning -j'iccc,  by  starting  the  Hy,  causes  a  rustling 
noise,  which  is  the  precursor  of  the  striking,  and  is 
called  the  warning. 

Warn'mg-'wheel.  That  wheel  in  a  clock  which 
jirodtues  an  audible  sound  at  a  certain  distance  of 
time  befcire  striking. 

Warp.  1.  {Naxitical.)  a.  A  tow-line  smaller 
than  a  cable. 

b.  A  rope  or  cable  used  in  towing,  or  in  moving  a 
ship  by  attachment  to  an  anchor'  or  post. 

2.  (  Weaving.)  The  threads  running  the  long  way 
of  a  fabric.  They  are  wound  on  the  warp-beam. 
The  threads  of  the  warji  are  carried  up  and  down  by 
the  hccldlcs  of  the  harne.^.s,  forming  a  track  called  the 
shed,  along  which  the  shuttle  flies,  leaving  the  weft, 
woof,  or  filing,  as  it  is  variously  called. 

The  number  of  threads  in  a  vtoolen  warp  is  calculated  by 
biers  of  iO  threads  each.  Thus  an  ordinary  brwtdtloth  having 
3,600  threads  in  the  warp  is  .'■aid  to  consist  of  110  birrs.  The 
threads  would  be  set  in  a  slry  or  rrrd  3-'  m  yards  wide,  2  etlds^  or 
threads  passing  between  every  dtvt  or  rrrd  of  the  slty.  ]>lilling 
will  reduce  the  width  of  the  poods  to  13  jards. 

A  Venetian  cloth  having  5,^80  threads  in  the  warp  would  be 
sot  in  a  sley  of  1 1^'  i„  yards  wide,  with  4  ends  in  a  reed  ;  and  the 
cloth,  when  fulled,  would  be  about  58  inches  wide. 

The  warp  is  known  also  as  the  twist,  or  the  cJwin ;  and  in 
silk  as  orsnnzine. 

The  weft  is  also  known  as  the  woof,  the  slioot,  the  filling  ; 
and  in  silk  as  the  tram. 

3.  An  irrigating  process  to  cover  the  land  with 
alluvial  sediment. 

4.  The  twist  of  wood  in  drying. 


WARP-BEAM. 
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Warp-beam,  (ircaviiig.)  The  roller  on  which 
the  warn  is  wound,  and  from  which  it  is  payed  off 
as  the  weavinj;  proceeds.     See  Warpixg-machine. 

The  woven  fabric  is  wound  on  to  the  cloth-beam. 

■Warp-dress'er.  A  machine  for  sizing  yarns  for 
the  loom. 

In  the  machine  (Fig.  7r>.36),  dressing-frames  are  placed  on 
opposite  piJes  of  the  center-frame  and  yarn-beam,  which  are  at 
least  twi»e  as  long  as  the  dress- 
ing-frames ;  one  of  the  latter  is 

r 


Warp-Dresser. 


placed  opposite  ODe  half  the  len^li  of  the  ceDter-frnine,  and 
another  opposite  the  other  half  By  this  mean?  the  operator 
can  easily  reach  to  any  part  of  either  section  of  yam,  and  a 
yam-beam  of  any  length  can  be  filled  by  employine;  a  sufficient 
number  of  dressing-frames,  while  the  tension  of  all  the  yams  is 
nearly  equal. 
See  also  BuUough's  Slashee,  Fig.  5145,  page  2199. 

Warp-dye 'in  g  Ma-chine'.  An  apparatus  for 
drawing  warp-tliivads,  laid  out  in  set-s  through  the 
dye-beck.  Each  warp  is  separated  from  the  others 
by  a  pin,  and  is  conducted  under  each  lower  and 
over  each  upper  roller  in  succession  until  delivered 
to  the  squeezing  cylinders  where  the  superfluous 
color  is  pi-essed  out.  Weighted  levers  regulate  the 
amount  of  pressure  on  the  upjier  cylinder. 

The  whole  apparatus  stands  in  the  dye-beck. 

"Warp'er.     See  Warping-m.^chine. 

Warp-frame,  or  Warp-net  Frame.  1.  A  lace- 
making  machine  whii^h  has  as  many  threads  as  nee- 
dles, the  threads  being  irarpcd^  or  wound  on  a  beam 
or  roller,  the  same  as  in  a  loom.  It  differs  from  the 
poiiU-nct  frame  in  this,  among  other  things,  that  the 
latter  has  but  a  single  thread,  which  is  made  to  form 
the  succession  of  loops,  as  in  the  stocking -frame. 

2.   {JVcaving.)     See  Warp-machixe. 

"Warp'ing-block.  One  used  in  the  rigging-loft 
in  wnrjiiiit;:  nfi'  yarn. 

Warp'ing-hook.  The  brace  for  twisting  yam 
in  till-  mi-ewalk. 

Warp'ing-jack. 


The   contrivance   suspended 
between  the  travers  and  the  revolving  warp-fram^^ 


and  whose  duty  it  is  to  separate  the  warp-threads 
into  the  has  or  two  alternate  sets,  one  set  for  each 
hcald  or  heddlc.  Also  called  the  heck-box.  See 
Warpixg-machixe. 

Warp'ing-ma-chine'.  (ireavbig.)  A  machine 
for  hcamiiKj,  that  is,  laying  flat  and  parallel  on  the 
yarn-beam  the  thread;*  of  which  the  warp  is  com- 
posed. 

In  that  illostrated,  the  yams,  having  been  first  wound  from 
the  spindles  upon  a  cylinder  a,  this  is  tran.sferred  to  the  frame 
6,  it"  journals  resting  in  bearings  on  the  upright  standards 
of  the  frame,  and  the  mass  of  warp-threads  pressing  on  the 
surfaces  of  two  large  anti-Iriction  rollers  beneath. 
The  yarns  divided  into  sets  are  passed  between 
the  teeth  of  the  separator  or  rar#/ c,  and  each 
thread  is  separately  conducted  between  two  ad- 
jacent teeth  of  a  second  ravei  rf,  and  finally  se-  * 
cured  to  the  roller  or  yam-bfam  e.  This  rests 
upon  two  rollers,  caused  to  rotate  in  the  same 
direction  by  gear-wheels  engaged  by  an  inter- 
mediate pinion  on  the  shaft  of  the  pulley/;  these 
cirry  round  the  yarn-beam,  which  withdraws  the 
thrp:ids  from  the  mller  a,  winding  them  upon. 
it^eIf ;  it  is  hciddown  and  its  longitudinal  motion 
prevented  by  two  narrow  rollers  s  sf,  which  bear 
!ig:iinst  a  circular  projection  at  each  of  its  ends, 
aud  rotate  on  a  common  axis  journaled  in  stand- 
ards upon  the  pivoted  levers  h  h' ,  which  are 
weighted  so  that  any  requisite  pressure  may  be 
given  to  the  yam-beam.  These  contrivances 
give  the  minimum  amount  of  friction,  equalize 
the  strain,  and  le?.«en  the  danger  of  rupturing 
any  threads.     See  also  next  article. 

Weurp'ing-mill.  ( Weaving.)  An 
apparatus  tor  laying  out  the  threads  of  a 
warp  and  dividing  them  into  two  sets. 
It  comprises  a  large  wooden  reel  a  of  12  or  more 
sides  mounted  on  a  vertical  axis  and  rotated  by  an  endle.'ss  band 
pas.«ing  around  a  horizontal  wheel  at  its  base,  and  a  second 
wheel  turned  by  a  winch.  One  sixth  of  the  whole  number  of 
threads,  on  their  bobbins,  are  mounted  on  a  frarae  6,  called  the 
travers^  the  bobbins  being  set  loosely  upon  spindles,  so  as  to 


Warp-Dyeing  Machine. 

revolve  freely.  The  yams  are  passed  through  the  eyes  of  pins 
on  the^'ocfc  or  kfck-hox  e,  which  has  a  rising  and  felling  motion 
by  reason  of  its  being  connected"  Iiy  a  cord  passing  over  a  pulley 
to  the  axis  of  the  mill  a.  The  pin«  in  the  heck-box  are  arranged 
in  two  sets  by  each  alternate  pin  being  connected  to  one  of  two 


Fig.  7038. 


Warp-Beaming  Machine. 
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Fig.  7039. 


Warping-MiU. 

movable  bars  in  the  heck-box,  sq  that  by  pushing  up  one  set  of 
pins,  after  tlie  yarns  are  passed  through,  the  warp  is  Uividod 
into  two  teas,  one  for  each  of  the  heddles  of  the  loom.  The 
ends  of  these  are  knotted  together,  and  they  are  passed  over 
two  pins  on  the  mill,  which  is  then  turned  by  means  of  the 
winch.  The  heck-box  rises,  and  the  yarns  are  wound  spirally 
on  the  reel ;  the  movement  is  then  reversed,  and  the  box  de- 
scending by  its  own  weight,  a  spiral  layer  is  laid  on  in  the 
opposite  direction,  and  so  on  until  the  yarns  are  all  wound  off 
the  bobbins.    See  also  previous  article. 

Warp-lace.  Lace  liaviiig  a  warp  whicli  is  crassed 
oljlima-ly  liy  two  weft-threads.     See  also  Bobbixet. 

The  oldest  lace  has  a  knit  ground,  and  the  ornament  worked 
by  the  needle.  The  oldest  machine,  made  in  1764,  was  a  modi- 
fication of  the  stockins-frame,  and  was  called  the  Jrame-lnnpeti 
net  machine  ;  six-sided  meshes  could  be  made,  which  held  their 
form  when  starched,  but  shrunk  like  cnipe  when  damp. 

To  this  succeeded  the  tvarp-fravne ,vih\ch  hail  looped  stitches, 
but  had  so  much  more  solidity  that  it  could  be  cut  and  stitched 
like  cloth.  In  1810,  there  were  400  warp-looms  at  work  making 
Mechlin  net. 

Heathcote  patented  his  first  twisf-net  machine  in  1805,  and 
Lord  Lyndhurst  pronounced  it  "  the  most  wonderful  machine 
ever  invented.''  It  was  to  make  a  net  like  the  h<>hhirt~n(t  made 
on  the  pillarv.  As  he  observed  :  "'  Cushion-made  net  had  half 
the  threads  proceeding  in  wavy  lines  from  end  to  end  of  the 
piece,  and  may  be  represented  by  warp-threads.  The  other 
threads,  lying  between  the  former,  pass  from  side  to  side  by  an 
oblique  course  to  the  right  and  left,  and  may  be  called  weft- 
threads.  If  the  warp-threa^s  could  move  relatively  to  the  weft- 
threads  so  as  to  effect  the  twisting  and  crossing,  but  without 
deviating  to  the  right  or  left  hand,  and  if  the  weft-threads 
could  be  placed  so  that  all  of  them  should  effect  the  twisting  at 
the  s.ame  time,  and  one  half  of  them  should  proceed  at  each 
operation  to  tlie  left  and  the  other  half  to  the  right  (a  substi- 
tute being  also  provided  for  the  cushion-pins),  lace  would  be 
made  exactly  as  on  the  cushions.''  See  "  Popular  Science 
Monthly,"  March,  1874,  Vol.  XLVIt.,  pages  540-642. 

Warp-ma-chine'.  A  lace-inakins  inacliiiie  hav- 
ing a  thieail  lor  each  needle  employed  ;  in  contradis- 
tinction to  the  stocking-frame,  which  has  but  a 
single  thread. 

This  machine  was  invented  about  1775  ;  it  was 
improved  by  Dawson  in  1784,  by  the  application  of 
the  rotary  motion  and  the  cam-wheels  to  move  the 
guide-bars.  Warp-machines  were  the  first  to  pro- 
duce ornamental  patterns  on  lace,  such  as  spots, 
bullet-holes,  etc. 

The  .Jacquard  apparatus  was  applied  to  the  warp- 
machine  by  Draper  in  1839. 

Warp-roll'er  Reel.  (KniUing-machinc.)  A 
spool  wliich  holds  the  su))ply  of  yarn. 

Wash.  The  fermented  wort  of  the  distiller.  The 
grain  is  ground  and  infused,  forming  a  mash  ;  the 
decanted  lii[nor  is  a  mort,  which,  by  fermentation, 
becomes  icask  for  the  still. 

Wash-back.  .V  tun  or  vat  in  which  wori  is 
fermented  to  t'urm  ira.ih  for  distillation. 

Wash-ba'sin.  The  hand-lhwralc  of  the  Anglo- 
Saxons  ;  the  /uitlrrion  of  the  Greeks. 

Wash-bee'tle.  The  ])ounder  used  in  tub-wash- 
ing ;  called  battledores  and  ballets  in  the  sixteenth 
century. 

Wash'board.  1.  (Carpentry.)  A  skirting  around 
the  lower  part  of  the  wall  of  an  apartment. 


2.  (NaiUieal.)     A  board  above  the  gunwale  of  a 
boat  to  keep  the  water  from  washing  over. 

3.  (Duniestic.)     A  board  with  a  ribbed  or   Huted 
surface,   over  which  clothes   are  rubbed  to   cleanse 

Fig.  7041. 


Wask-Boiler. 

them.  They  are  made  of  wood, 
of  crimped  zinc,  earthenware, 
vulcanized  rubber,  etc. 

■Wash'board  Ma-chin'- 
er-y.  Includes  tlie  following 
set  of  tools  :  — 

Dovetailing-machine. 

Fluter. 

Jointer. 


Boring-machine. 
Setting-up    and   naiUng   ma- 
chine. 

Wash-boil'er.   A  domestic  boiler  for  clothes.  It 
is  usually  made  to  stand  upon  a  stove,  and  ingenuity 


Fig.  7042. 


Wash-BoileT. 

is  shown  in  various  modes  of  inducing  a  circulation 
of  water  through  the  clothes, 
the  hot  water  from  below  being  Fig.  7043. 

raised  by  the  generation  of 
steam,  and  poured  in  a  cas- 
cade over  the  clothes  in  the 
boiler.  It  is  a  domestic  illus- 
tration of  the  keir  used  in 
calico-printing  works  and 
bleacheries.  See  Bucking- 
KEIli,  Fig.  958,  page  397. 

Wash-bOTwl.  (Flunihing.) 
Fig.  7043  illustrates  various 
kinds  of  lavatories  or  wash- 
stand  tops. 

a,  eijuarc-top  plug-bowl.' 

b,  left-hand  corner  bowl. 

c,  right-hand  corner  bowl. 

d,  angle  round-bowl. 

e,  angle-bowl. 

Wash'er.  1.  {Machinery.) 
An  annidar  disk  of  metal  or 
wood  which  sli)is  over  a  bolt, 
and  upon  which  the  nut  is 
screwed  fast. 

Washers  are  also  placed  be- 
neath bolt-heads;  between  con- 
tacting    surfaces    which     are 
screwed    together,     where    it         Lavatories  or 
forms  a  packing.  Wash-stand  Tops. 


WASHER. 
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M&Dy  locking  washers  have  been  invented  for   preventing 

nuts  from  jarring  loo?e. 

Fig.  TOii.  SeeNCT-L<KK,Fig.33ciO, 

page    153S.      See    also 

Wall-washeb. 

Fig  7(^  illustrates 
a  spring  look  for  nuts 
and  wiisliers,  showing 
its  application  to  tbe 
fish-plate  of  a  rail.  Its 
rc-^ilit-ncy  permits  it  to 
yield  to  the  vibration 
'      '  caused  by  the  passage 

Washer  and  Loch-Nut.  of  the   train,   keeping 

the  plate  in  place  with- 
out disturbing  the  relation  of  the  nut  or  washer  to  the  bolt. 

2,  {Paper-making.)  a.  A  bcating-cngine  iu  which 
rags  are  washed  and  coarsely  reduced,  to  bring  them 
to  the  condition  of  half-stulf.     See  Stuff-esgin-e. 

b.  A  kind  of  revolving  colander  which  is  foraied 
of  wire-gauze,  and  wallowing  in  the  pulp  carries  oil" 
the  dirty  water  but  leaves  the  pulp. 

3.  (Plumbing.)  a.  The  trade  term  for  a  bottom 
outlet  in  cisterns,  etc.     The  figure  shows  :  — 

Ring-plug  and  washer. 

Washer  and  waste,  with^j/-nut  and  umorif  for  slate  cisterns. 

Plug  and  washer. 

Basin  plug  and  washer,  with  fly-nut,  union,  and  cnaiu. 


O 


b.  A  street-washer  or  pavement-plng,  where  a  hose 
may  be  attached  to  water  the  street,  pavement,  or 
urban  garden. 

4.  The  terra  is  also  applied  to  domestic  apparatus 
for  cleansing  ;  as  tpi'/irfow-waslier,  rf«/i-washer,  lum- 
iter-washer,  regelablc-washer,  etc.,  etc. 

a  (Fig.  7046)  is  a  window- 
Fig.  7016.  bruj^h,  having  a  projecting  row 
of  bristles  to  keep  the  wood 
from  breaking  tbe  glass. 

6  is  a  car-w;isher,  having  an 
elastic  band  whicti  acts  as  a 
fender. 


■Wash'er-cut'ter.    A  tool  for  cut-    Fig. 
ting  annular  di.-^ks  lor  washere. 

That  shown  io  Fig.  704"  has  cutters  which 
!  may  be  set  out  or  iu  the  radial  slots  on  each 
side  of  the  center-pin-  The  tang  of  the  tool  is 
adapted  to  be  held  in  the  socket  of  a  brace.  The 
cutters  are  held  in  any  required  position  by  set- 
screws,  and  one  or  both  may  be  used.  For 
washers  which  are  annular,  they  are  set  to  the 
sizes  of  the  inner  and  outer  circles  required. 
For  wads  which  are  disks,  one  alone  is  revolved  r^  i 
around  the  center-pin. 

■Wash'er-gage.     An  instrument  for 
'  measuring  diameter  and  thickness,  also 
holes  of  nuts  aud  washers. 

The  figures  upon  one  edge  are  for  16ths  and 
32ds,  and  on  the  other  for  lOths  and  20ths  of 
inches  ;  also,  United  States  standard  sizes  for 
holes  to  tap  for  bolts.  Opposite  side  is  gradu- 
ated Che  same  as  a  steel  riile  to  32ds  of  inches. 

Wash'er-hoop.  A  gasket  between 
the  flant'p  and  curb  of  a  water-wheel. 

■Welsh-hole.      (MiiiiHg.)     A  place 

'  where  the  rL-fusc  is  tlirown. 

j      ■Wash'ing-en'gine.     (Paper-mak- 

j  ing.)     The  first  of  the  rag-engines   in 

which  the  rags  are  worked,  cleaned,  and 

finally  cut  when  the  cylinder  is  let  down 

upon  them.     From  tlie  washiug-engine 

the  half-stuff  passes  to  a  second  engine, 

called   the   bealing-cngine.      See   Rag- 

ESGIXE. 

■Wash'ing  -  ma-chine'.      One    for 

cleaning  clothes  with  water  and  soap. 

The  oldest  fashions  are  the  rubbing 
between  the  hands,  the  dashing  of  tlie 
clothes  on  the  water,  aud  the  pounding 
of  the  clothes  on  stones  in  the  stream. 

The  modern  machines  have  several 
other  typical  forms. 

The  present  state  of  the  art  may  be 
said  to  embrace  the  following  modes :  — 

1.  Churning.  The  clothes  are  beaten  by  a 
pounder  in  a  tub.  In  some  cases,  wooden  balls 
are  added  to  increase  the  friction.  Broicn  and 

Fig.  7049  has  a  combined  upand-down  circu-       Sharpens 
lar  motion.  Xut  and 

2.  The  itash-tcfieel     The  clothes  are  put  in  a  Washer  Gage. 
barrel  which  is  turned  upon  an  axis,  —  longi- 
tudinal, transverse,  or  oblique.    Such  are  used  in  bleacheries. 
See  Fig.  710.  page  297. 

3.  .Sluicing.     The  hot  water  is  driven  through  the  clothes. 
See  Wasb-boileb  for  one  form.    See  also  Bl'CKING-keir,  Fig. 

Fig  7049. 


5.  See  also  Gold-washer  ;  and  for  many  other 
applications  of  water  in  sorting  ores  and  saWng 
metals,  see  list  under  IIetallukgy. 

6.  A  device  for  precipitating  smoke  or  fumes  by 
a  shower  of  water.  See  CosDENSER ;  Smoke-con- 
sumer, Fig.  5225. 


m: 


Washing-Machine. 
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958,  page  397.  In  Fig;.  7050,  the  clothes  are  placed  in  the 
slat-sided  cylinder,  and  the  water  circulated  by  the  paddle- 
wheel  at  the  other  end  of  the  suds-box.  A  store  beneath  the 
metallic  bottom  ^xes  means  of  heating.  The  cylinder  and 
wheel  are  rotated  by  a  winch  upon  the  paddle-wheel  shaft,  and 
a  chain  connects  the  shafts. 

4-  Centrifugal.    This  is  on  the  principle  of  the  sngar^rainer, 
and  is  shown  at  Fig.  1214.  page  514. 

5.  Ttoistins-      The  clothes  are  alternately  wetted  and  then 
placed  in  a  strong  cloTb  and  nrung  out. 

6.  Sqiuexing.    In  Fig.  7051 ,  tbe  clothes  are  rolled  over  and 
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Fig.  705a 


Washing-Jilachin  e . 

over,  and  squeezed  by  the  segmental  arm  against  a  presser- 
board. 

Fig.  7052  has  a  combined  squeezing  and  rubbing 
action.     The  suds-box  bas  a  curved  bottom  and  a 
nearly  vertical  end,  armed  with  transverse  ribs. 
The  ribbed  dasher  is  pivoted  to  a  transverse 
shaft,      sweeps     over     the 
curved  surface,  and  presses 
the  clothes  against  the  end. 
7.  Rolling.     The  clothes 
are  carried  by  an  apron  be- 
tween   Huted   rollers    (Fig. 
7053). 

Fig.  7054  is  another  form, 
in  which  the  upper  and 
lower  rollers  are  geared  to- 
gether and  turned  by  a 
hand-crank.  The  clothes 
are  pa.ssed  on  au  endless 
apron  between  the  rollers. 
The  operating  parts  are  at- 
tached to  an  inner  frame, 
which  is  lifted  from  the  tub 
by  a  treadle-lever  and  connecting  side-rods.  The  lower  roller 
is  pressed  upward  against  the  driving  roller  by  transverse  levers 
connected  to  its  respective  ends. 

Fig.  7052. 


8.  Rubbing,  a.  Between  vertical  surfaces.  The  clothes  are 
attached  to  a  gate,  which  reciprocates  vertically  between  the 
corrugated  surfaces  of  two  spring- pressure  bands  attached  to 
removable  frames  in  the  suds-box  (Fig.  7055). 

6.  On  a  curved  bed.    A  series  of  concave,  corrugated,  and 

Fig.  7053. 


Washing-Mackine. 


yielding  fingers,  each  having  a  pin  encircled  by  a  spiral  spring, 
is  hinged  by  a  bolt  to  the  yielding  frame,  the  front  edge  of  which 
is  upheld  by  spiral  springs,  its  rear  edge  resting  on  the  tank 
bottom.     Arms  and  a  pin 
of  vibrating  rubbers  are 
huug  to  a  frame,  and  the 
pressure  id  ailjustedas  re- 
quired (Fig.  7056). 

c.  Between  flat  disks. 

In  Fig,  7057,  the  rubber 
has  a  circular  reciprocat- 
ing motion,  and  with  its 
driving  mechanism  may 
be  vibrated  vertically  on 
a  hinge  to  remove  the 
rubber  from  the  tub. 

(i  Between  surfaces  re- 
ciprocating in  a  direct 
line.  The  clothes  are 
thinly  spread  between 
two  rubbing  surfaces,  to 
which  latter  are  given  a 
quick  and  short  alter- 
nately reciprocating  mo- 
tion (Fig.  7058). 

9.  Rocking,  a.  On  a 
flat  bed  (Fig.  7059). 

b.  In  a  concave  (Fig. 
7060). 

The  Oriental  *'  wash- 
ing-machine "  is  rather 
hard  on  clothes,  and  has 
caused  some  surprise  to 
ladies  who  have  sent  col- 
ored cottou  goods  to  the 
xvask^  and  have  received 

them  with  all  the  color  beaten  out  of  them.  Fig.  7061  illus- 
trates the  operation.  The  clothes  are  wetted  and  slapped  upon 
flat    stones,    then    rinsed, 


Washing-Mach  ine. 


and  slapped  again.  It  is 
said  to  be  very  effective, 
but  woe  to  the  buttons. 
One  of  the  ladies  of  the 
writer's  family  had  a  print- 
ed calico  dress  sent  iiome 
white  by  dint  of  this  river- 
washing  in  Columbo.  Ceylon, 
The  washing-machines  of 
the  cotton-cloth  manufac- 
tories, of  bleacheries,  dye- 


Fig.  7056. 


Washing-Machine. 


shops,  etc.,  are  on  a  somewhat  extensive  scale,  and  have  spe- 
cific names,  among  which  may  be  mentioned  biicking-machi/ies, 
it'incins-inarhines,  Jte/rs,  {tash-wheels.  Bridson'a  washing-ma- 
chine (Fig.  7()62)  consists  of  a  tank  a  in  which  are  two  rollers 
b  b'  having  bars  c  c'  placed  diametrically  to  each  other.  The 
cloth  is  condueted  by  guide-rollers  through  the  water  in  the 
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troagh  in  the  direction  indicated  by  the  arrows,  passing  eight 
times  around  the  bars  c  c' ;  as  these  come  in  line  with  each 
other,  the  material  is 
gapped  against  the  inter- 
mediate board  d.  On 
emer^ng  from  the  trough 
it  is  carried  between  a 
pair  of  press-rolls  to  expel 
moisture,  e  is  the  supply 
and /the  discharge-pipe. 

Another  form  of  wash- 
ing-machine is  shown  in 
Fig.  7U6a     The  cloth  is 


geared  together. 

transverse  pipes, 

neath,  to  throw  jets  of  water 

upon    the    material    passing 

throogh. 

*Wa  s  h 'i  n  g  -  s  hield. 

Acomigated  palm-shield 


AboTe  the  vacaacies  between  the  rollers  are 
slotted  be- 


X 


Washin^-Machiiu. 


Washins-Mackine.  **■"  armor  to  protect  the  person  and  form  an  effeetiTe 

surface  for  rubbing,  or  upon  which  to  rub  the  clothes, 
arranged  in  folds  on  a  shelf  6  to  the  left  of  the  Tat  a.  whence  it  I       "Washing -ta Tale.       {Metallurgy.)      A  shaking- 
is  conducted  by  rollers  through  the  first  compartment,  and  up-    trough  in  which  ore  is  sorted  bv  gi"avitv. 
ward  between  a  pair  of  rollers  which  press  out  the  water,  and  so        „.      ..^  -.      ,    ,  _      ",  L  ^  j  ». 

on  sQccessiTely  tCoogh  the  seven  compartments  of  the  vat  untU    ^  ^^g-  '<^  consists  of  a  long  rectangular  trough,  suspended  by 
^  ^.„^  hooks,  and  provided  with  stops  at  suitable  distances  apart  on 

C)  ,  the  inside  of  the  trough.    These 


Washing  and  Wringing  Machine. 

arriving  at  e,  where  it  passes  between  a  pair  of  rollers  kept  to- 
gether bv  weighted  levers,  which  express  most  of  the  moisture. 
Wafer  is"  first  admitted  to  the  higher  right-hand  compartment, 
and  flows  from  that  into  the  next,  and  so  on,  causing  a  current 
opposite  to  the  direction  taken  by  the  cloth. 

The  dyer's  washing-machine,  to  give  a  positive  washing  in- 
stead of  a  mere  rinsing,  as  in  the  wincing- 
machine,  consists  of  a  troagh  a,  through 


Luiian  Dhobees  (  Wushermen),  Hindostan. 

stops  consist  of  strips  of  wood  extending  &om  one  side  of  the 
trough  to  the  other,  and  kept  in  place  by  posts.  A  vibrating 
motion  is  imparted  to  the 
trough  by  means  of  a  cam 
working  against  the  end  of 
a  beam.  The  ore,  previous- 
ly ground  into  .•ilimfs  in 
water,  is  supplie<l  through 
the  aperture  in  the  chute. 


Washing-Madtinf. 


Wash  inS'  JlfocA  tne. 


wliich  the  folded  cloth  is  carried  a  number  of  times  in  succes- 
sion as  it  winds  spirally  about  the  roller  6,  being  at  the  same 
time  struck  by  a  series  of  beaters  c  c'  (Figs.  70^,  7065).  ^  In  all 
these  machines  it  is  customary  to  tack  a  number  of  pieces  of , 
the  febric  end  to  end.  forming  one  continuous  length-  TXT^ayttintr  f-nV»  QaTw 

See  also  Ure's  "  Dictionarv  '  (American  edition),  Vol.  IH.  1  .     vvasning-tuu  a<*w. 
page  257  ft  5^<7.  ing  tub-staves.  ,  ,.     ,  ,.  j     -^i. 

Wool-washing  machines  vary  in  their  constmction  almost  as         Wash-leath'er.    bpllt  sheep-Skms  prepared  Wltn 
much  as  thedomestic  article.  k^  !  oil  in  the  manner  of  chamois.    See  Chamois. 

In  Fig.  <066.  the  wool  is  passed  upon  an__endle^. apron  be-  ,       ^^^^^^^  ^^^^^^  ^^  ^^^^  ^^^^^^ 


An  annular  saw  for  saw- 


tween  the  lower  fixed  and  upper  spring  rollers,  which  are  all  1 
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3.   Paper  scraps  of  an  office,  printin 
ery,  etc.     Worked  over  into  paper. 


-house,  biud- 


Washiiii 

"Wash-pot.    An  iron  pot  containing  melted  grain 
till,  into  wliioli  iron  plates  are  dipped  after  a  dip  in 
the  tin- pot  and  draining.     It  is  one  of 


4.  Machinist's  IVast^. 
1  is  too  dirty  to  be 
longer  serv  iceable 
for  wiping  ma- 
chinery. It  is 
treated  to  recover 
the  oil. 

5.  Engineer's 
Waste.  The  cot- 
ton stutf  which 
has  served  its 
turn  in  tlie  axle- 
bo.x,  and  may  be 
tieated  to  recover 
tile  oil. 


Soiled  cotton  waste  which 


Washing- Shield. 


A 


Dyer^s  \Vaski(is- Machine  {Perspective  View). 

the  series  of  five  pots  and  pans  used  in  the  manufac- 
ture of  tin-plate.     The  tin-pot,  m 
ioash'pot,    gtranc-pot,  pan,  and           J 
UM-p»t.     See  Tin-plate. 

Wash-stand.  A  lavatory 
for  the  hands  and  face.  See 
Wasu-eowl. 

In  Fig.  7069,  the  reservoir  is  filled 
from  above  and  has  a  cock  in  the 
lower  siile. 

Fi-^.  7070  is  a  portable  wash-stand. 

Waste.  The  refuse  of  a 
fietory  or  shop.  ^ 

1.  Broken  or  spoiled  castings 
which  ;;o  to  the  heap  to  be.  renielted. 

2.  Tiie  refuse  of  wool,  cotton,  or  silk,  resulting 
from  the  work- 
ing of  the  fiber.  (Qi) 
The  fluff  and 
pieces  which 
giither  on  tlit 
floor  and  are 
swept  up.  Used 


"  The  consumption 
of  soap  aiij  paper,  the  quantity  of  letters  exchanged,  the  exten- 
Mon  of  pu  blic  libraries  and  the  use  made  of  theui ,  etc . ,  htv  often 

taken  as  a  nieasureof  t  bene  tual  degree  of  civilization  of  a  nation. 

L*'  An  extensive  and  refined  use  made  of  the  waste  materials 
of  industry  and  housekeeping  might  be  considered  witli  equal 
right  as  the  measure  of  the  degree  of  industrial  development 
and  capability.  It  would  also  scarcely  be  possible  to  find  in  the 
trades  and  in  economy  of  agriculture  an  instance  which  shows 
to  the  same  extent  the  really  creative  force  of  science  and  the 
characteristic  tendency  of  a  nation  to  economize  so  well  as  its  en- 
deavor to  keep,  like  nature,  all  within  the  circle  of  reproduction. 
"  Side  by  side  with  the  increa.^e  and  growth  of  wants,  we  see 
the  quantity  of  useful  material  augmented  in  a  twofold  manner. 
This  is  accomplished  partly  by  making  use  of  substances  for- 
merly useless,  because  their  qualities  were  unknown;  but  still 
more  by  the  use  made  of  substances  which,  formerly  considered 

^  Fig.  7068.       A 


i. 


k 


V^ 


Fig.  7065. 


Dijer  <  II  tihtng  Machine  (Section). 
as  swabs  for  wiping  machinery,  as  an  absorbent  in 


railway  axle-boxes,  etc, 


fVool  Washing  and  Wringing  Machine. 


Ore -Washing  Table. 

as  used  up,  appeared  to  be  of  no  value,  and  were  often  incom- 
niodious  and  in  many  cases  troublesome: 

*'  In  order  to  prove  only  by  a  few  actual  case-s  the  assertion 
last  made,  that  the  use  of  waste  materials  intreases,  and  that 
thus  difficuliies  are  reuioved,  and  that  the  wealth  of  the  nation 
at  the  same  time  increases,  it  is  only  necessary  to  take,  for  an 
example,  the  quantities  of  waste  materials  of  soda-factoriea 
wliich  were  formerly  a  real  nuisance.  Nowaday.**  a  great  part 
of  the  sulphur  contained  in  them  is  extracted,  and  the  remain- 
der, containing  chalk  and  gypsum,  is  employed  as  valuable  ma- 
terial for  ngriculture. 

"  The  acid  manganese  solutions  of  chloride  of  lime  factorie.s 
have  become  restored  to  use  by  means  of  an  ingenious  chemi- 
cal process. 

"  The  sroritp  of  metals  produced  by  blast-furnaces  is  now 
used  in  glass-making,  and  becomes,  by  a  simple  process  cnllid 
basalting,  a  substance  useful  in  the  construction,  of  building.'* 
and  streets.  Coal  and  ivoof/  tar  play  in  our  time  an  important 
part.  It  is  sufficient  to  call  to  mind  the  beautiful  aniline  col- 
oi*a,  without  speaking  of  a  host  of  substances  which  have  be- 
come useful,  like  benzine^  para^ne,  creosote,  carbolic  acid^ 
pyrocatechin  acid,  etc. 

"  Injurious  and  even 
poisonous  gases,  which 
escape  during  the  pro- 
ce.^s  of  smelting  {sut- 
p/iuric  acid,  arsenic^ 
zinc  vapors,  etc.),  have 
not  only  been  rendered 
innocuous  by  contriv- 
ances to  condense  and 
absorb  them,  but  have 
even  been  rendered  very 
useful. 

"  Cottonseed,  which 
wa.s  formerly  utterly 
useless,  acquired  an  in- 
creased importance  from 
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the  moment  when  the  means  of  making  oit  from  it  was  discoT-  • 
ered.     So  also  with  soap-Ucs  from  laundries,  for  we  now  know 
how  to  obtain  fat  acids  from  them. 

*■  Before  the  International  Exhibition  of  London  in  the  year 
1S51.  the  ff.'.vrfniie  in  the  factories  of  sXfarinf  and  and  candle 
nianufa^-tures.and  the  ammonia  in  coai-gas  were  lost  al toother ; 
since  then  they  have  both  become  important  objects  of  manu- 
facture. 

•*  Woolen  ra^s^  which  were  formerly  otjly  tised  for  the  pro- 
duction of  FntAsioM  Uui  and  inferior  paper,  but  which  were  for 


Fig.  7072. 


Waih-Stand. 


Portable  Wash- Stand. 


the  most  part  thrown  on  the  waste-heap,  have  now  becotne  raw 
materials,  just  as  well  as  silk  and  cotton  refuse,  for  textile  in- 
dustry, and  thus  render  very  respectable  clothing  material  ac- 
cessible even  to  persons  of  very  moderate  means 

*'  The  disliliers'  wash  pro-Juced  in  molasses-dUtillerics.  and 
which  was  formerly  thrown  away,  has  become  just  as  useful  for 
the  reproduction  of  porash  whicli  is  obtained  frtim  it,  and  which 
forms  the  base  of  so  many  valuable  alkaline  salts  ;  Uoot/ became 
useful  for  the  production  of  albumine  :  cork  refuse  for  the  manu- 
&cture  of  floor-dotAs :  old  hors^jJioe-naiU  and  other  scrap-iron 
for  the  fabrication  of  the  soO  and  malleable  iron  for  Kiglish 
fowling-pieces ;  and  so  on.  with  saiedust  and  leather  r'fusf,  etc. 

"  China  and  Japan  mainly  owe  their  flourishing  agriculture 
to  the  exteu-ive  use  m.<ide  of  human  excrements ;  and  one  of 
the  greatest  chemists  of  our  time.  Baron  Liebig,  has  acknowl- 
edged that  they  contain  the  means  of  restoring  to  the  soil  of 
Europe  its  power  of  production,  a  power  which  will  soon  be 
exhausted  otherwise  "  —  Vienna  Kxhibilion  Prosjaimrte,  1873. 

The  quantity  of  anthracite  coal-dtist  which  is  heaped  up  in 
the  Pennsylvania  coal  regions  is  estimated  at  .D'l'.i'Oi.tXKl  tons. 
This  has  heretofore  had  no  commercial  value,  and  indeed  it 
costs  3j  cents  per  ton  tt»  dispose  of  it.  Mr.  .1.  E.  U'ootten,  Su- 
perintendent of  the  Philadelphia  and  Reading  Railroad,  has 
succeeded  in  constructingsteam-boiler,  locomotive,  and  puddling 
furnaces  which  bum  this  dust  perfectly,  and  will  thus  utilize 
this  immense  amount  of  fuel  alread.v  mined.  The  furnace  con- 
sists, in  general  terms,  of  perforated  grate  plates  (instead  of 
barsi.  steam-jet  air-blast,  and  an  otherwise  hermetically  closed 
ash-pit. 

6.  (Hydraulics.)    a.  A  contrivance  for  aliening 
the  escape  of  surplus  water,  as  the  vrastc-uxir,  waste- 
pit,  or  tcasU-sluice  of  a  reservoir. 
Kg.  7071.      b.    The  water  so  escaping  ;   through  a 
gate,   for  instance,  rather  than  into  the 
<'  juiil-raee  or  penstock. 

c.  OverBow  water  from  a  sink  or  trap. 

A  pipe  for  running  waste-water  from  a 

bath,  standing  wash-tub,  or  sink.     It  is 

secnreii  by  means  of  jam-nuts  a  a  and 

gaskets  to  the  object,     b  is  the  plug  for 

IVastt.     bath  or  basin. 

7.  (Mining.)   A  vacant  space  in  the  gob 
or  goaf.     Old  workings. 

Waste-box.  (Mining.)  A  box  in  which  the 
wastewater  is  conveyed  away  from  the  frames. 

■Waste-dust  er.  A  machine  for  cleansing  fac- 
tory waste  by  suhjecring  it  to  the  action  of  rotary 
beaters,  which  remove  the  dust,  etc.  :  these  impuri- 
ties fall  through  a  wire  grating,  by  which  the  waste 
is  retained. 

Waste-gate.  A  gate  to  allow  the  passage  of 
surplus  water  from  a  pond  or  canal. 


Waste  -  leaves.  (Bookbinding.)  Additional 
blank  (or  fly)  leaves,  —  usually  eight,  —  bound  in 
with  a  book  ne.xt  to  the  covers  at  the  commence- 
ment and  end  of  the  book  proper. 

The  end  icaMc-lcares  are  pasted  to  the  cover,  and 
in  fine  work  the  leaves  facing  the  covers,  and  their 
opposites  are  of  marble-paper,  to  give  finish, 

Waste-pick'ing  Ma-chine'.  A  machine  for 
tearing  refuse  fabric  into  shoddy. 

Waste— pipe.  -\.  discharge-pipe  for  superfluous 
water  :  or  of  water  which  has  served  its  purpose. 

Wast'er.  (Founding.)  The  technical  term  for 
a  easting  which  is  sjKiiled,  and  sent  to  the  scrap-heap. 

■W^aste-steam  Pipe.  (Steam-engine.)  The  pipe 
leading  from  the  safety-valve  to  the  atmosphere. 

Waste-trap,  One  for  allowing  surplus  water  to 
escape  without  permitting  air  to  pass  in  the  other 
direction.     See  Teap. 

Fig-  7073. 


WasU-Ttap  far  Wash-Sasins. 


Waste-'wa'ter  Pipe.  (Steam-engine.)  The  pipe 
for  carrving  off  the  surfilns  water  from  the  hot-well. 

Waste-weir.  A  cut  in  the  side  of  a  canal  for 
carrvins  off  waste-water. 

Watch.  1.  (Horology.)  A  time-keeper  actuated 
bv  a  spring,  and  capable  of  being  carried  on  the  per- 
son. Theesseutial  difference  between  a  clock  and  a 
watch  has  been  defineii  to  he  that  the  latter  wiU  run 
in  any  position,  but  the  former  in  a  vertical  position 
only.  Since  the  invention  of  the  cheap  spring-clock 
this  definition  must  be  abandoned.  Another  char- 
acteristic which  was  formerly  distinguishing  was  that 
the  watch  escapement  was  always  controlled  by  a 
balance-wheel  and  spring,  while  the  clock  escapement 
was  generally  governed  by  a  pendulum.  There  is  no 
law  to  prevent  a  person  from  carrying  a  small  spring- 
clock  in  his  pocket  and  calling  it  a  irateh. 

The  word  tcaleh  is  derived  from  an  Anglo-Saxon  word,  sig- 
nifying "  to  vrake,"  and  in  thesenseof  a  time-keeper  first  occurs 
in  a  record  of  1542.  which  states  that  Edward  VI.  "  had  otine 
lannn  or  watch  of  irtrm.the  case  being  likewise  of  iron  gilt, 
with  two  plumettes  of  lead  "  :  in  other  wordp,  it  was  driven  by 
weights.  The  invention  is  said  to  have  originated  at  Nurem- 
berg, 1477:  ,«o  that  watches  were  formerly  playfiiUy  called 
"  Xuf«mberg  animated  eggs."  The  invention  has  also  been 
claimed  for  Geneva,     See  also  HosouieiCAl.  L-ssTRtmiLVTS, 
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For  early  notices  of  time- keepers,  see  Clock  ;  Clepsydra. 
The  first  poruible  time-indicutor  wiis  the  pofket-diiil  or  the 
Chinese  traveler's  companion  mounted  on  the  head  of  a  cane, 
su^ipended  ou  the  bi'eo.st,  or  pL^ieed  on  the  rail  of  the  wagons  in 
which  the  Cele.^tijU  tnivt-ted.  The  Chinese  couipass  is  fitted  to 
act  as  a  dial,  the  points  being  marked  to  repri-'scut  the  24  hours 
or  divisions  of  a  natural  day.  Of  course  only  a  part  of  these 
are  available,  and  at  the  periods  of  the  solstices  would  be  very 
far  from  the  mark  except  at  noon,  but  they  may  have  had  some 
system  of  correction  Ibraught  weknow.  SeeMARiNEU's  Compass. 
Watches  are  mentioned  in  an  Italian  sonnet  of  1490,  by  Gas- 
par  Visconti.  Henry  VIII.  had  a  watch  ;  tlie  Emperor  Chiirles 
V.  had  several  of  them  ;  Shakespeare  refers  to  one  in  *'  Twelfth 
Night":  — 

"  I  frown   the  while;  and,  perchance,  wind  up  my  watch  or 
play  with  some  rich  jewel."'  —  Maivoiio. 

Al.^o  in  the  answer  of  the  priest  to  Olivia  :  — 
"  Since  when,  my  watch  hath  told  me,  towards  my  grave 
I  have  traveled  but  two  hours." 
Fig.  7074  represents  a  fancy  silver  watch  of  the  time  of  Queen 
Elizabeth.     It  is  shaped  Uko  a  duck,  the  feathers  chased.     The 

lower    part    opens, 
and  the  dial-plate, 
J  also  of  silver,  is  en- 
circled  with  a  gilt  ! 
ornamental   design  \ 
of  floriated   scrolls  ^ 
and  angels'   heads.  ' 
It  has  an  outer  case  i 
of  thin  brass,  cov-  | 
ered     with      black 
leather   and    orna-  | 
niented  with  silver  : 
studs.  I 

Fig.  7075  is  a 
watch  made  for  Louis  XIIT.  of  France  to  present  to  King 
Charles  I.  It  is  of  silver,  richly  gilt,  the  ornaments  covered 
with  trausp.irent  enamel  in  whit*,  red,  green,  blue,  and  yellow. 
The  back,  is  chased  in  high  relief  with  the  figure  of  St.  George 


Fig.  7076. 
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Hatch  of  Mary  Qiteen  of  Scots. 


Watch  of  the  Time  of  Queen  Elizabeth. 


Watch  made  for  Charles  I. 

and  the  Dragon.  On  the  side  of  the  watch  is  the  motto  of  the 
order  of  the  Garter.  The  int^^rior  nf  the  case  is  enriched  by  a 
delicately  executed  arabesque  filled  with  black  enamel  upon  a 
dotted  ground.  The  entire  works  take  out  of  the  case,  being 
secured  thereto  by  springs,  and  are  all  more  or  less  decorated 
with  engraving,  the  whole  interior  being  chased  and  gilt. 

In  a  Swiss  museum  is  an  antique  watch  only  3  j„  inch  in  di- 
ameter, inserted  in  the  top  of  a  pencil-case.  The  dial  indicates 
not  only  hours,  minutes,  and  seconds,  but  also  the  days  of  the 
month. 

Fig.  707G  is  the  mnnento  mori  watch  presented  by  Mary 
Queen  of  Scots  to  Mary  Seaton,  her  maid  of  honor,  one  of  the 
four  Marys  who  waitetl  upon  her. 

•'Yestreen  the  Queen  had  four  Maries, 
The  ni^ht  she  '11  hae  but  three  : 
There  was  Marie  Seaton,  and  Marie  Beaton, 
And  Marie  Oarmichael,  and  me  '' 

The  watch  is  of  silver,  in  the  form  of  a  skull,  and  was  made 
by  Moyse  of  Blois. 

The  watch  is  opened  by  placing  the  sknll  in  the  palm  of  the 
hand  and  lifting  the  hinced  lower  jaw.  The  works  occupy  the 
place  of  the  "  brains,"  the  dial  occupying  about  the  position  of 


the  palate  and  to  the  rear  of  it.  The  dial  is  of  silver,  fixed  in  a 
golden  circle,  the  hours  marked  in  Roman  letters.  The  watch 
had  originally  a  catgut  between  the  spring-barrel  and  the  train. 
A  bell  fills  the  hollow  of  the  skull,  aud  receives  the  works 
within  it.  A  hammer  set  in  motion  by  a  separate  escapement 
sounds  the  hours.  It  was  evidently  intended  for  a  prie-dieu, 
or  domestic  altar. 

Watches  stolen  from  Charles  V.  and  Louis  XI.  in  crowds  were 
discovered  by  their  striking  while  in  posses-^ion  of  thieves. 
When  Guy  Fawkes  and  Percy  were  detected  in  the  third  year 
of  James  1.  in  attempting  to 

"  Blow  up  the  House  of  Lords, 
The  king  and  all  his  ministers,** 

they  had  a  watch  "  to  try  conclusions  for  the  long  and  short 
burning  of  the  touchwood  [fuse]  which  was  prepared  lo  give  fire 
to  the  train  of  gunpowder." 

"  This  day  wa-i  left  at  my  house  a  very  neat  silver  watch."  — 
Pepys's  Diary,  1665- 

The  early  watches  had  but  one  hand,  and  required  winding 
twice  a  day.  The  substitution  of  a  spring  for  weights  was 
made  about  1550.  The  spring  was  at  first  merely  a  straight 
piece  of  steel,  not  coiled.  A  spring  to  regulate  the  balance  was 
first  applied  by  Dr.  Hooke,  1658  ;  this  was  at  first  made  straight, 
but  soon  improved  by  making  it  of  spiral  tbrm.  (See  Hair- 
spring.) This  invention  has  been  attributed  to  Iluyghens,  but 
Uooke's  priority  appears  unquestionable.  This  is  the  greatest 
one  of  all  the  inventions  in  the  watch,  not  excepting  the  com- 
pensation balance  of  Harrison  (see  page  6(i0).  It  effected  for  the 
watch  what  the  pendulum  had  done  for  the  clock,  and  depended 
upon  similar  laws.  Dr.  Hooke  showed  that  the  vibrations  of 
such  a  spring  are  nearly  isochronous,  whatever  their  length, 
and  cause  the  balance  to  which  they  are  attached  to  make  its 
excursions  in  equal  times,  although  the  excursions  are  longer 
when  the  spring  is  at  its  greatest  power,  when  just  wound  up, 
and  less  in  extent  when  the  spring  is  nearly  rnn  down.  The 
actual  difference  in  the  excursions  is  from  nearly  a  full  revolu- 
tion down  to  about  half  a  revolution. 

The  repeating-watch  was  invented  b_'^Barlow,  167fi:  Quare 
invented  a  repeating  movement  about  the  san;e  perind.  The 
drilling  of  jewels  for  the  pivots  was  first  done  by  Nicolas  Fncio, 
a  Genevan,  in  1700.  The  order  of  the  jewels  for  hardness  is  as 
follows:  diamond,  sapphire,  ruby,  chrysolite,  aqua-marine, 
garnet. 

The  introduction  of  the  main-spring,  with  its  barrel  and  fuj^e, 
and  the  hair-spring  for  regulating  its  movement,  were  succeeded 
by  other  improvements,  which  rendered  the  watch,  in  its  most 
perfect  form,  the  chronometer,  sufficiently  accurate  to  be  em- 
ployed for  determining  the  longitude  at  sea.  Among  these 
were  the  horizontal  escapement  of  Graham,  1700,  and  the  dc;id- 
beat  clock  escapement  of  the  same  inventor,  considered  to  be 
the  original  of  the  lever-escapement  for  watches.  The  detarhul- 
lever  escapement  may  he  said  to  be  the  product  of  the  labors  i>f 
Berthoud,  LeRoy,  Earnshaw,  Graham,  and  Mudge.  HarriM>n, 
1735-17*32,  invented  the  going  fusee  and  the  compensaiicm 
balance  for  chronometers,  finally  obtaining  the  reward  offered  by 
the  English  Board  of  Longitude  for  his  improvements  in  time- 
keepers, which  rendered  the  long-sought  solution  of  the  longi- 
tude problem  practicable.  See  page  UOO ;  also  specific  index 
Horology,  articles  Bal\m;e  ;  Clock  :  Chronometer  ;  Fusei;  ;  etc. 

For  a  long  period  England  has  maintained  a  pre-eminence  in 
the  quality  of  her  watches,  which  are,  however,  expensive. 
Those  of  Switzerland  do  not  rank  so  high,  but  are  cheaper,  and 
are  turned  out  in  great  quantity,  so  as  to  have  nearly  monopo- 
lized the  markets  of  the  world.  Both  cla.«Fes  of  these  are  made 
entirely  by  hand,  and  it  was  not  until  1^50  that  the  plan  of 
employing  machinery  for  the  purpose  was  suggested.  This 
originated  with  Mr  A.  L.  Dennison  and  Edward  Howard  of 
Boston,  who  erected  a  watch-factory  at  Roxbury,  Mass. ;  but 
the  site  being  found  unsuitable,  on  account  of  the  dust,  the 
establishment  was  in  1854  removed  to  Waltham,  where  it  still 
remains,  its  products  constituting  the  "  Waltham  ".watches  of 
the  "  American  Watch  Company,"  now  so  generally  and  favor- 
ably known.  The  factory  is  located  at  W.-iltham,  is  on  the 
banks  of  the  Charles  River,  and  is  a  chain  of  buildings,  roofing 
nearly  two  acres, and  inclosing  a  flower-garden.    The  company's 


WATCH-ALARM. 


WATCH-GLASS. 


product  amounts  to  about  $1,500,000  per  year.  It  turns  out 
commonly  about  350  movements  a  day,  or  105,000  per  year,  and 
4,<HX)  silver  cases  a  month  ;  in  the  production  of  which  about 
900  workpeople  are  employed,  half  of  them  women. 

The  underlying  principle  which  gives  their  excellence  to  these 
watches  consists  in  the  fact  that  each  part  is  ma-Je  by  a  machine 
specially  constructed  for  the  purpose,  which  imparts  to  it  an  ac- 
curacy far  beyond  that  attainable  by  the  most  skilled  hand- labor, 
nothing  being  left  to  the  eye  or  hand  of  the  workman.  Every 
piece  is  accurately  gaged,  some  of  the  gages  employed  being 
capable  of  measuring  to  the  i  i-^f^  part  of  an  inch.  Each  piece 
is  thus  capable  of  replacing  the  correspwuding  piece  in  every 
other  watch  of  the  same  class,  and  any  number  having  been 
assembled  to  form  so  many  complete  watches,  from  lots  taken 
at  random, each  watch  will  be  equally  perfect,  requiring  merely 
to  be  regulated-  Among  these  parts  are  screws  so  minute  that 
it  tjkes  nearly  1.5(1,^)00  to  weigh  a  pound.  The  jewels,  with  their 
cap^,  are  also  formed  by  machinery,  in  a  more  perfect  manner 
thin  was  formerly  done  by  hand. 

One  feature  claimed  as  an  excellence  in  these  watches  consists 
in  dispensing  with  the  fuj^ee,  chain,  am!  main-wheel,  and  their 
appendages,  thus  reducing  the  number  of  separate  parts  from 
80<i  to  loS,  the  chain  alone  being  composed  of  several  hundred 
pieces.  This  enables  the  watch  to  be  produced  at  much  less 
cost,  reduces  the  chances  of  failure  from  flaws  in  the  workman- 
ship, and  diminishes  by  one  half  the  friction  on  the  train, 
enabling  thinner  and  lighter  springs  to  be  used,  which  are 
more  durable  and  equable  in  their  action.  The  parts  removed, 
moreover,  were  the  most  difficult  and  expensive  to  repair.  The 
wide  and  free  motion  of  the  isochronous  balance  proves  quite 
sufficient  to  govern  and  equalize  the  mnvemeut  of  the  train. 

After  a  watch  is  designed  and  modeled,  and  all  the  special 
machim-ry  and  tools  necessary  to  its  reproduction  are  built, 
the  manufacture  of  all  its  several  pirts  begins  nearly  simul- 
taneously in  the  several  departments.  First  there  is  the  press- 
room, where  most  of  the  pieces,  whether  of  brass,  steel,  nickel, 
silver,  or  gold,  get  their  crude  forms  from  punches  and  dies. 
Next  in  the  frame-rooms  all  those  punched  pieces  which  form 
what  is  called  the  frame  or  foundation  of  the  watch  are  com- 
pletely shaped  by  turning,  milling,  or  drilling  in  thous:inds  so 
precisely  alike  that  they  require,  when  they  are  put  together  as 
single  frames,  no  selection  or  fitting.  These  fiumes  are  then 
taken  to  the  engraving  department,  where  they  are  duly  num- 
bered and  engraved  with  their  proper  trade-marks.  Meantime, 
iu  the  dial  department,  in  the  steel-work  department,  in  the 
wheel  and  pinion  rooms,  the  balance  and  escapement  rooms,  all 
the  other  parts  of  the  watch  have  been  started,  and  are  going 
forward,  through  a  thou.'iand  processes,  to  meet  the  frame  in 
the  jeweling  and  springing  departments,  where  the  movement 
is  assembled  and  set  going  for  the  first  time.  Nearly  the  la=t 
process  is  the  gilding,  after  which  the  watch  is  finally  put  to- 
gether and  regulated  for  sale. 

Nearly  a  thousand  processes  are  used  in  producing  the  com- 
plete watch,  the  balance-wheel  alone  undergoing  eighty-four 
distinct  operations. 

The  watches  made  are  of  fifteen  general  kinds,  distinguished 
by  shape  and  size.  These  are  subdivided  into  1.50  varieties,  in 
which  the  differences  are  of  finish,  number  of  jevvels,  construc- 
tion of  the  balance  and«scapement,  etc.  This  is  independent  of 
casing. 

See  also  under  the  following  heads  :  — 
Alarm-watch,  Repeating- watch. 

Case-winding  watch.  Stem-winding  watch. 

Center-seconds  watch.  Stop-watch. 

Chronometer-watch.  Watch-alarm. 

Independent-seconds  watch.         Watch-glass. 
Lepine  watch.  Watch-key. 

Lid-winding  watch.  Watch-spring. 

Pendant-winding  watch. 

Other  watches  are  distinguished  by  their  escapements.  See 
Escapements.    See  also  Horological  Instruments. 

2.  {Potter}/.)  A  tiial-pieoe  of  fire-clay  so  placfd 
in  a  pottery-kiln  as  to  he  readily  withdrawn,  to 
enable  the  workmen  to  judge  of  the  heat  of  the  fii"e 
and  the  condition  of  the  ware. 

'Watch-a-larm'.  An  instrument  with  going 
works  to  sound  an  alarm  at  a  specified  period.  Jtis 
ibund  in  several  forms. 

a.  An  attai-hment  to  a  watch,  by  which  the  latter 
operates  the  alarm-mechauism  when  the  predeter- 
mined time  arrives. 


b.  An  instrument  with  works  arranged  to  trip  an 
alarm  after  a  certain  lapse  of  time,  as  may  be  deter- 
mined. 

"Watch-case  Cut'ter.    A  machine  for  cutting 

the  hinge-recesses  in  watch-cases. 

The  cover  or  center  is  clamped  to  a  block  which  rests  upon  a 
disk  that  is  vertically  adjusUible  in  a  cylindrical  turret  upon 

the    carriage,   and    is 
Fig.  7078.  brought     in     contact 

with  the  rotary  cutter 
to  form  the  hinge-re- 


Watch'Case  Cutter. 


\\'<ifc/i- Chain  Hook. 


A  brc(juet-  or  mousing- 
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cess.  The  block  has  a  concave  end  to  receive  the  convex  gide 
of  the  cover,  and  the  same  or  another  block  has  a  convex  or 
frusto-conical  end  to  receive  the  concave  side  of  the  cover.  The 
upper  side  of  the  cover  rests  against  a  removable  plate  and  is 
clamped  thereto  by  the  upward  movement  of  the  block. 

Watch-chain  Hook. 

hook. 

In  the  instance  represented,  the  saddle  is  united  to  the  mous- 
ing-hooks  by  a  joint-pin,  and  has  a  swivel-ring  for  the  attach- 
ment of  the  chain-ring. 

"Watch-clock.      A   clock   having  electro-mag- 
netic devices  for  re- 
cording by  means  of  Fig-  "080. 
a  pencil  on  a  paper-  ( 
dial  tht?  time  at  which 
a  watchman  touches 
a  knob,   or  turns   a 
key  at  each  of  a  num- 
ber of  stations  on  his 
round,   each   station 
being  connected  by  a 
wire  with  the  recoid- 
ing  mechanism. 
The    time     at     which 

I  every  station  was  visited, 
and  that  occujded  in 
making  the  entire  round, 
is  thus  indicated  The 
paper-diuls  are  changed 
daily,  and  the  recording 
instruments  for  a  num- 
ber of  watchmen  may  be 
combined  in  the  same 
case.  The  clock  shown 
in  the  illustration  is 
adapted   for  two  wwtch- 

i  men.  See  also  Electro- 
magnetic Watch-clock. 

Watch-di'al. 

Watch-dials  are  usually 
made   of  thin  sheet-cop- 
percutintosquares,  then  ■ 
into  circular  disks,  and  Watch-Clock. 

worked  to  the  proper  con- 
vexity in  a  concave  die  by  means  of  a  pressing-tool.  The  neces- 
sary holes  are  then  punched  and  dressed,  and  a  fine  glsis^  enamel 
applied  to  the  exterior  side,  the  inner  surface  being  coated  with 
an  inferior  sort.  This  is  principally  effected  with  a  small 
gpatula.  It  is  then  baked  in  an  enameling  furnace,  and  finally 
the  figures  and  dots  for  the  minute?  and  seconds  are  painted  on 
in  colored  enamel,  applied  by  a  camel's-hair  brush. 

Watch-glass.  The  commonest  kind  of  watch- 
glasses  are  simply  cnt  froui  blown-glass  globes  and 
afterward  finished  by  trimming  the  edge,  and  more 
or  less  perfect  smoothing. 

The  flattened  kind  are  formed  from  similar  globes  by  first 
applying  a  glass  of  given  sire  to  the  globe,  and  striking  all 
around  with  a  red-hot  pipe-tube,  which  breaks  out  an  irregular 
circle,  the  angles  of  which  are  afterward  roughly  rounded  by 
means  of  a  dull  chisel  2.  These  are  placed  in  fire-clay  niold« 
of  proper  gize  and  curvature,  and  are  heated  for  a  few  moments 
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in  a  muffle  to  eolten  the  glass,  which  is  then  dabbed  with  a  | 
paper  pad.  causing  it  to  take  the  form  of  tlie  mold.     3    The 
surplua  material  at  the  edge  is  taken  off  with  a  wide  Hat  chisel.  I 

4.  The  t;lass  is  stuck  with  pitch  upon  a  wooden  chuck,  and  the 
bezel  is  roughly  ground  on  a  grindstone  with  sand;  it  is  next  j 
placed  in  a  lathe,  and  the  lte/,el  finished  with  pumice-stone. 

5.  It  is  smoothed  upon  a  vertical  wlieel  by  the  action  of  pumice-  | 
powder  and  water.     G.   Polished  upon  a  horizontal  wheel  with 
rouge  or  tin  ashes  ^oxide  of  tin  obtained  by  calcination)      The 
gliisses  are  finally   assorted  by  gaging  into  the  different  sizes 
known  to  the  trade. 

■\?Vatch-jew'el.  A  diamond,  sappliire,  rul»y, 
chr-ysoUte,  aiiua-mariiie,  or  garnet,  used  for  the  pivut- 
hoU'  of  a  watch  to  reduce  friction  and  wear.  Tlii.' 
invention  of  Nicolas  Facio,  of  Geneva,  about  1700. 

The  list  is  in  the  relative  order  of  their  hardness.     The  pre- 
cious stones  an-  cut  into  slips  by  circular  saws,  and  afterward  ; 
broken  into  cubes.     Then  each  is  turned  out  in  a  lathe,  fixed  m 
its  setting,  drilled,  and  secured  in  the  plate  by  screws. 

In  the  Waltham  Watch  Company's  works  these  operations  are 
effected  by  a  heautiful  series  of  machines. 

Watch-key.  An  instrument  with  a  .socket  to 
fit  the  fitsee  sqnare  or  winding  arbor  of  a  watcli, 
whereby  the  watcli  is  wound. 

The  key  with  a  click  and  ratchet,  and  which  is  only  effective 
when  turiied  in  the  proper  direction,  is  the  invention  of  Breguet 
of  Paris. 

Watch'mak-er's  Files.  These  files  are  of 
various  kinds  and  grades,  ;is  to  size,  degree  of  taper, 
coarseness  of  cut,  sliape,  safe-edged,  or  otherwise. 

Among  the  varieties  specially  described  under  their  names 
alphabetically,  are  a  number  adapted  to  watchmaker's  uses  ;  but 
the  following,  whose  names  are  derived  from  their  special  adap- 
tation or  application  to  particular  parts,  are  not  included  in  the 
enumeration 

Balance-wheel.  Oval  dial. 

Ranking.  Piercing. 

Ban-el-hnk'.  Pivot. 

Clock-pillion.  Shouldering. 

Olock-slitting.  Swing-wbeeL 

Endless  screw.  Verge. 

Flat  dovet  lil.  Watch-pinion. 

French  pivot.  Watch  slitting. 

Nicking  See  also  File. 

Watch'mak-er's  Glass.  A  double  convex  lens 
set  in  a  tubular. socket,  adapted  to  be  held  to  the  eye 
by  tlie  contraction  of  the  orbital  muscles. 

Watch'mau's  A-larm'.     In  the  olden  time  the 

watchmen  were  provided  with  rattles,  consisting  of 

a  ratchet-wheel  andaspring  tongue, 

Fig.  7081.        which  clicked  loudly  as  it  snapi»ed 


Fig.  7082. 


WatcJimaker's  Glass. 


Watchman's  Alarm. 


Watchman'' s  Time- Detector. 


on  each  tooth  as  the  rattle  was  revolved  upon  the 

axis  of  the  ratchet. 

Modern  times  have  developed  other  means  of  sounding  an 
alarm,  such  as  striking  upon  the  pavement  with  a  club,  blow- 
ing a  whistle,  exploding  a  torpedo,  or  firing  a  pistol. 

Watch'mau's  Time-de-tect'or.  Fig.  7083 
shows  an  instrument  carried  by  a  watchman  wlio 
visits  the  various  places  on  his  beat  where  the  keys 
are  within  reach.  Six  keys  are  shown  for  as  many 
watchmen,  and  when  inserted  in  the  watcli  will 
prick  a  liole  at  a  point  opposite  to  the  hour  at  which 
the  visit  is  made,  and  each  man's  record  in  his  own 
row.     See  also  Fi::;.  7080. 

The  clock  {Fig  7084)  has  a  small  central  slate-edged  dial 
over  the  main  dial,  and  its  face  is  protected  by  a  plate  of  glass 
having  a  perforfition  large  enough  to  admit  a  pencil,  by  which 
a  mark  niav  be  made  on  the  small  dial ;  this  is  connected  with 
and  carried  around  by  the  hour-hand,  so  that  the  time  at  which 
each  mark  is  made  is  sliown  ;  and  if  the  watchman  omits  to  per- 
form this  duty  at  the  proper  time,  the  absence  of  the  correspond- 
ing m  irk  shows  the  fact.  The  marks  are  readily  wiped  off  from 
the  state.     Paper  dials,  which   may  be  filed  away  as  records, 


Butrk's  Watchman's  Time- Detector. 

can  also  be  used,    rt  is  a  reverse  view  of  the  sub-dial,  showing 
its  means  of  connection  with  the  clock. 

The  time-indicator  used  on  the  French  railways  (1SG3)  is  the 
invention  of  M.  Aresa.      It  is  also  used  in  other  public  estab- 
lishments guarded  by 
police  or  watchmen.  Fig.  7084. 

A  sort  of  table- 
clock  is  placed  at  a 
particular  spot,  at 
which  the  watchman 
must  be  at  every 
quarter  of  an  hour 
during  his  nicht-pa- 
trol ;  at  that  time  he 
is  required  to  press 
his  finger  on  a  stud 
or  button,  which  is 
the  only  part  of  the 
apparatus  at  his  com- 
mand. Beyond  this 
he  knows  or  does 
nothing  in  the  matter; 
but  when  the  clock- 
case  is  opened  next 
day  by  asuperintend- 
ent,  a  circular  grad- 
uated card  is  found 
to  be  pierced  with  as 

many  small  holes  as  the  guard  had  made  pressures  on  the  stud  ; 
and  the  card  also  shows  the  exact  hour  and  minute  when  each 
hole  was  pierced.  The  mechanism  is  very  simple  ;  the  circular 
card  or  paper  is  made  to  rotate  by  connection  with  the  hour- 
wheel  of  the  clock,  and  the  button  or  stud  acts  upon  a  sharp 
needle,  which  pierces  the  card.  If  the  card  is  not  pierced  op- 
posite to  a  particular  quarter  of  an  hour,  the  conclusion  is 
drawn  that  the  guard  has  failed  in  vigilance. 

Watch-reg'u-lat'or.  {Horohxfy.)  A  lever  for 
regulating  the  effective  length  of  the  balance-spring, 
in  order  to  affect  the  pulsa- 
tions of  the  latter,  and  so  ^'g-  70S5.. 
of  the  rate  of  going  of  the 
watch. 

In  Fig.  7085,  by  turning  the 

screw,    delicate    adjustment    is 

!  given   to  the  arm  of  the  regu- 

:  lator,   whose   outer  end   has   a 

1  finger  resting  on  the  graduated 

scale. 

Watch'-«pring.     The  Walch-Re^ulator. 

I  steel  spring  whicli  drives  the  watcli-ninvement. 

I      Watch-springs  are  hammered  or  rolled  out  of  round  steel 

wire,  of  suitable  diameter,  until  they  fill   the  gage  for  width, 

;  which  at  the  same  time  insures  equality  of  thickness  :  the  botes 

are  punched  in  their  extremities  and  they  are  trimmed  on  the 

edge  with  a  smooth  file.    The  springs  are  then  tied  up  with  the 

I  binding-wire  in  a  smooth  coil,  and  heated  over  a  charcoal  fire 

I  on  a  perforated  revolving  plate;  they  are  then  hardened  in  oil 

'  and  blazed  off.     This  latt^T  term  refers  to  the  inflammation  of 

the  grease  when  they  are  held  over  a  fire  after  being  hardened. 

See  Tempering, 

The  spring  is  now  distended  in  a  long  metallic  frame,  similar  to 
that  used  for  a  saw-blade,  and  ground  and  polished  with  emery 
and  oil,  between  leaden  blocks.  Us  elasticity  is  restored  by  a 
sulisequent  hammering  on  a  very  bright  anvil,  which  puts  the 
nature  into  the  spring. 

The  coloring  is  done  over  a  flat  plate  of  iron,  or  hood,  under 
which  a  little  spirit-lamp  is  kept  burning  ;  the  spring  is  con- 
tinually drawn  backward  and  forward,  about  two  or  three 
inches  at  a  time,  until  it  assumes  the  orange  or  deep  blue  tint 
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throughout,  according  to  the  taste  of  the  purchaser  ;  by  many 
the  coloring  is  considered  to  be  a  matter  of  ornament,  and  not 
essential.  The  first  prwess  is  to  coil  the  spring  into  the  spiral 
form,  that  it  may  enter  the  barrel  in  which  it  is  to  be  contained  ; 
this  is  done  by  a  tool  with  a  small  axis  and  winch-handle,  and 
does  not  require  heat 

The  balance-springs  of  marine  chronometers,  which  are  in 
the  form  of  a  screw,  are  wound  into  the  square  thread  of  a 
screw  of  the  appropriate  diameter  and  coarseness  ;  the  two  ends 
of  the  spring  are  retained  by  side-screws,  and  the  whole  is  care- 
fully enveloped  in  platinum-foil,  and  tightly  bound  with  wire. 
The  ma-«s  is  next  heated  in  a  piece  of  gun-barrel  closed  at  the 
one  end,  and  plunged  into  oil,  which  hardens  the  spring  almost 
■without  discoloring  it,  owing  to  the  exclusion  of  the  air  by  the 
close  platinum  covering,  which  is  now  removed,  and  the  spring 
is  Ift  down  to  the  blue,  before  removal  from  the  screwed  block. 

In  hardening  them,  they  are  heated  by  being  drawn  back- 
ward and  forward  through  an  ordinary  forge  fire,  built  hollow, 
and  they  are  then  immersed  in  a  trough  of  plain  water.  In  tem- 
pering them,  they  are  heated  until  the  lilack  red  is  just  visible  at 
night ;  by  daylight  the  hea*"  is  denoted  by  its  making  a  piece 
of  wood  sparkle  when  rubbed  on  the  spring,  which  is  then  al- 
lowed to  i-ool  in  the  air. 

Watch-tack'le.  {N'autical,)  A  luff-tnckle  with 
a  t'ti}  doulile-block  and  a  hook  single-block.  See 
Tail-tackli:. 

Wa'ter-an'chor.  A  drag-anchor.  A  sail  spread 
on  spars  and  thrown  overboard  to  keep  a  vessel's 
lit'ad  to  the  wind,  or  to  pi-eveiit  her  drifting  so  last. 
See  OuAG-AXCHOU,  Fig.  1738,  page  737. 

"Wa'ter-back.  A  permanent  reservoir  at  the  back 
of  a  stove  or  range,  to  utilize  the  heat  of  the  fire  in 
keeping  a  supplv  of  hot  water.  See  also  Reservoik, 
Fiss.  4268,  4269. 


state  of  perpetual  tluctuation.  Its  indications  also  preceded  by 
an  hour  those  of  the  mercurial  barometer  of  A-inch  liore.  which 
precedes  by  a  similar  interval  the  mountain-fearometer  of  0.15- 
inch  bore. 

Wa'ter-bar'rel.     (Mining.)     A  large  wvought- 

iron  barrel  with  a  self-acting  valve  in  the  bottom, 

nsed  in  drawing  water 

where    there    are    no 

pumps. 

Wa'ter-barrovr. 
A  two-wheeled  bar- 
row, jirovided  with  a 
tank  mounted  on 
trunnions.  Used  by 
"aideners  and  others. 


Stove  Water-Back. 
• 
Wa'ter - bal'ance.  An  oscillating,  pendulous 
frame,  having  a  series  of  troughs  in  vertical  series 
and  inclined  in  alternate  directions,  so  that,  as  the 
frame  oscillates,  the  water  dipped  by  the  lower  one 
shall  be  poured  into  the  next  above,  which,  on  the 
return  motion,  shall  pour  it  into  the  next,  and  so  on. 

It  is  an  old  contrivance,  and  is  susceptible  of  a  variety  of 
modifications,  which  are  cited  in  some  of  the  older  works  on 
hydraulics. 

Fig.  7087. 


fFfUer-JBarroio. 

I  "Wa'ter-bath.  A  means  of  heating  an  object  by 
!  a])pliiation  of  hot  water  to  the  vessel  containing  it. 
See  L^hambtTs's  "Encyclopedia,"  Fig.  on  page  398, 
Vol.  VII. 
I  "Wa'ter-bear'iug.  A  device  in  which  water  or 
.steam  pressure  is  employed  to  counterbalance  the 
downward  pressure  u[ion  a  rotating  shaft,  thereby 
obviating  friction. 

In  Shaw's  {Fig  7089),  water  from  a  pump,  or  steam,  is  admit- 
ted through  a  pipe  n  communicating  with  an  annular  groove  o 
in  the  plate  rf,  supported  by  pillars  r  c  resting  on  the  bed-plate 
6.  To  the  rotary  shaft  h  is  attached  the  disk  tr,  having  a  circu- 
lar groove  near  its  edge  for  receiving  the  annular  piston  e,  which 
bears  upon  the  upper  face  of  the  plate  d  until  the  pressure 


Water- Balance. 


Wa'ter-ba-rom'e-ter.  One  in  which  water  is 
em]>loyed  instead  of  merenry  for  indicating  the  fluc- 
tuations in  atmospheric  density. 

An  instrument  of  this  kind  was  constructed  in  1832  by  Pro- 
fessor Daniell  in  the  hall  of  the  Royal  Society  ;  the  glass  tube, 
in  one  piece,  was  40  feet  long,  and  about  an  inch  in  diameter. 
Originally,  the  water  in  the  cistern  was  covered  with  a  layer  of 
castor  oii,  but  this  was  found  not  to  prevent  the  access  of  the 
exterior  air;  it  became  neressary  to  refill  the  tube  in  1845, 
when  a  solution  of  caoutchouc  in  naphtha  was  substituted  for 
the  oil.  The  average  hight  of  the  column  of  water  in  the  tube 
was  400  inches,  and  its  sensibility  was  much  greater  than  that 
of  mercury,  so  that  in  windy  weather  it  appeared  to  be  in  a 


1     ?^' 


Water-Bean  ng. 

exceeds  a  certain  regulated  amount ;  when  this  io  exceeded,  the 
disk  5-  ri'es  until  the  ring  7  surrounding  the  disk  touches  the 
upper  inwardly  projecting  part  of  the  piston,  lifting  it  clear  of 
the  plate,  and  allowing  the  fluid  toescape  into  the  dome-shaped 
chamber  k,  whence  it  is  drawn  off  by  the  pipe  ?". 

See  also  Palier  Glissant,  Fig.  3496:  Hvdraulic  Pivot.  De- 
scribed in  Braniah's  English  patent,  1802. 

■Wa'ter-bel'lows.  A  form  of  blowing-machine 
invented  by  Hornblower. 

It  consists  of  two  or  more  inverted  vessels  6  c  suspended  from 
the  ends  of  a  working-beam  a,  and  alternately  rising  and  falling 
in  the  cisterns  d  e,  which  are  nearly  full  of  water.    Induction 
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and  eductioQ  pipes  pass  from  below  upward  into  the  cisterns, 
their  upper  open  ends  being  above  the  level  of  the  water,     h 

is    the  eduction-pipe, 
Fig.  7090.  with  branches  g  i  to 

the  air-spaces  beneath 
the  inverted  vessels 
I  are  the  eduction- 
pipes  leading  to  a  com- 
nioa  trunk,  by  which 
the  air  is  discharged. 
The  induction-pipes 
^  I  have  valves  on 
top,  and  the  eduction- 
pipes  I  have  valves  at 
the  bottom,  so  that 
the  air  cannot  pa-ss  in 
the  wronj;  direction. 

The  action  is  as  fol- 
lows :  — 
As  the  vessel  c  rises,  air  passes  by  the  induction-pipe  i  to  the 
6p;ice  in  the  said  vessel,  the  vessel  b  at  the  same  time  descend- 
ing and  driving;  the  air  contained  therein  by  means  of  the  educ- 
tion-pipe /  to  the  exit.  When  the  working-beam  a  oscillates  in 
the  other  direction,  the  vessel  c  becomes  the  induction  and  b 
the  discharjring  vessel. 

This  is  a  coiiniion  form  of  water-bellows  in  air  and  gas  car- 
bureting machines. 

Wa'ter-bosh.     A  metallic  basin  in  a  puddling 

or  boiling  tiirniice,  which  is  made  doulde,   so  that 

water  may  circulate 
Fig.  7091.  therethrough  to  pro- 

tect tlie  furnace  from 
the  destructive  ac- 
tion of  heat  and 
cinder. 

^W■a'te^-b^idge. 
(Sfc'dii.)  A  low  ver- 
tical partition  at  the 
back  of  a  fui-nace  to 
deflect  the  Hame  up- 
ward. The  bridge 
is  hollow  and  con- 
nected with  the  wa- 
ter -  space  of  the 
boilvr,   of  wdiich    it 

forms  a  part. 

Wa'ter-car'ri-er.      A  form  of  water-elevator  in 

wliieli  tlie  luK-ket  lifted  from  the  welt  or  cistern  is 

transported  on  wires  to  the  house  at  a  considerable 

distance. 

Wa'ter-check.     A  check-valve,    belonging   to 

the  Girtanl  injector,  to  regulate  the  supply  of  water. 

See  Fig.  70i»l',  and  Fig.  123,  page  56. 

Wa'ter-check    Valve.     {Steam-engiiu.)     An 

automatic  valve  fur  controlling  the  supply  of  water 

delivered  to  the  boiler  by  the  feed-water  j^ipe.     See 

Check-valve. 

In  the  example,  a  portion  of  the  liquid  is  always  inclosed 
in  the  annular  space  surroumlitig  the  disk  a,  which  in  falling 
to  its  seat  is  prevented  from  coining  immediately  in  contact 
with  the  metal,  the  water  acting  a.s  a  cushion.  The  disk  and 
seat  therefore  are  not  distorted  by  hammering,  and  the  valve 
is  almost  noiseless  in  'Ms  action. 

Wa'ter-clock.  An  instrument  to  indicate  the 
time  by  tlie  passage  of  water  into  or  from  a  vessel. 
See  Clepsydra. 

A  more  modern  form  of  water-clock  was  invented  in   the 

Beventeenth  century,  probably  by  an  Italian  ecclesiastic  at 
Bologna;  or  by  a  pewterer  at  Sens,  in  Burgundy. 

It  consists  of  a  cylinder  divided  into  several  small  cells,  and 
suspended  by  a  thread  lixed  to  its  axis,  in  a  frame  on  which  the 
hour  distances,  found  by  trial,  are  marked  out.  As  the  water 
flows  from  one  cell  into  the  other,  it  changes  very  slowly  the 
center  of  gravity  of  the  cylinder  and  puts  it  in  motion,  much 
like  the  quicksilver  puppets  invented  by  the  Chinese. 

Bockmann  refers  to  an  alarm -apparatus  attached  to  one  of 
these  clocks  "  which  consists  of  a  bell  and  small  wheels,  like 
those  of  a  clock  that  strikes  the  hours,  screwed  to  the  top  of  the 
frame  on  which  the  cylinder  is  suspended.  The  axis  of  the 
cylinder,  at  the  hour  when  one  is  desirous  of  being  wakened, 
pushes  down  a  small  crank,  which,  by  letting  fall  a  weight, 
puts  the  alarum  in  motion  A  dial-plate  with  a  handle  is  also 
placed,  sometimes,  over  the  frame."' 

.\u  instrument  of  tlie  kind  presented  by  Haroun  al  Raschid 
to  th«  Emperor  Charlemagne  had  a  striking-apparatus.     When 


Water- Clock. 


Water-Check  Valve. 


1  the  12  houra  were  completed,  12  doors  opened  on  its  face,  and 

from  each  rode  forth  an  automaton  horseman,  who  waited  until 

the  striking  was  over,  and  then  rode  back  again,  closing  the 

door  behind  him. 

Fig.  7092  illustrates  one  in  which  the  descent  of  the  water 

I  and  its  accumulation  in  the 

'  reservoir  forming  the  base 

I  cause  the  two  figures  with 

I  wings  to  rise,  the  one  with 

I  the  wand  pointing  out  the 

j  hours. 

I      "  The  clepsydra  is  still 

'  used  on  board  the  praus 
of  the  Malayan  Archipel- 
ago. It  is  a  bucket  half 
tilled  with  water,  in  which 
tioats  the  half  of  a  well- 
scraped  cocoa-nut  shell.  In 
the  ijottom  of  this  is  a  small 

'  hole,  so   that   a   small  jet 

I  rises  in  the  shell,  which  is 

,  gradually    filled     thereby, 

:  and  so  nicely  is  the  size  of 
the  hole  graduated  to  the 

I  capacity  of  the  shell,  that  it 

I  sinks  exactly  at  the  end  of 
an  hour.  The  man  on  watch 

I  then  cries  out  the  number 

I  of  hours  from  sunri-se,  and 

I  sets  the  shell  afloat  again 

1  empty.''  —  Wallace's  Ma- 
layan  Archipelago. 

I  Wa'ter-clos'et.  A 
commode  with  water- 
supply  tu  empty  the  basin  and  caiTy  off  the  contents. 

The  water-closet,  in  its  essential  features,  was  invented  by 
Bramah.  These  features  may  be  described  as  a  pan,  a  discharg- 
ing valve,  and  a  water-cock  which  comes  into  action  as  the  dis- 
charge-valve is  opened. 

The  water-clo.'^et  of  the  palace  of  the 
Caesars  was  adorned  with  marble  ara- 
besques and  mosaics.  At  the  back  is  a 
cistern  with  faucets  for  the  different 
seats.  The  pipe  and  basin  of  one  still 
remain  near  the  theater  of  Pompeii. 
Sir  John  Harrington,  (fm/j.  Eli.'jibeth, 
introduced  them  into  England. 

The  portable  close  stools  used  in  the 
reign  of  Elizabeth,  and  placed  in  gar- 
rets, were  called  ajaxes. 

Fig.  7093  is  a  port- 
able, self-acting  wa- 
ter-closet. 

In  that  shown  in 
Fig.  7094,  depress- 
ing the  seat  pushes 
down  a  rod  con- 
nected to  a  weight- 
ed lever,  which 
opens  the  water- 
pipe  valve,  and  also 
to  the  end  of  a  sec- 
ond weighted  lever, 
which  opens  the 
valve  at  the  bottom 
of  the  pan.  On  the 
removal  of  the  press- 
ure, the  weighted  levers  automatically  close  the  valve.'; 

In  one  form  of  closet  there  is  a  jet  for  the  purpose  of  apply- 
ing a  douche  in  cases  of  heuiorrhoids. 

In  the  Can-  closet  (Fig- 
Fig   7094.  7095),  the  valve-pull  op- 

^  erates  through  a  series  of 
jointed  levers  having  a 
certain  amount  of  lateral 
ay,  so  that  freedom  of 
.ti-tion  is  insured  if  the 
parts  are  slightly  out  of 


Fig.  7093. 


Portable  Water- Closet. 


fintfr-  Clostt. 


WATER-CLOSET   BASIX. 


W  Oi 


WATER-ELEVATOR. 


their  proper  adjustment.    By  remorini;  the  front  piece  of  the  I       AWa'ter-crane.    A  goose-neck  ajiparatus  for  sup- 
container,  the  pan  m:iy  be  removed  and  replaced,  and  the  trap  of  I  plying  water  from  an  elevated  tank  to  the  tender  of 

rhu  r>ln±at  i-1u-irn  I     it"  tiiiil     ivi t-iii-iii t  I     J  tj  _  -,  m 

a  loroinotive-en^ine.     bee  Tank. 
Fig.  7096. 


the  clo.set  fle.ireJ,  if  toul,  witliout 
-  inteiieriug  with  the  other  parts  or 
'/}  sbuttiog  uff  the  water-suppl>-. 


Water- Closet. 


"Wa'tered  Goods.    See  Water- 

INi;  :   M<«ii;k. 

^Va'ter-e^e-va'tor.     1.  A  de- 
rice  lor  raising  buckets  in  wells. 

The  forius  are  various  ;  the  special 
arrangements  being  for  tipping,  dis- 
charging,  and   returning  the  backets ; 
for  acting  upon  counterbalancing  buckets 
alternatelv,  etc. 


Water-Closft. 


See  under  the  following  heads  : 
Air  as  a  water-ele-      Persian  wheeL 

vator. 
Archimedean  screw, 
Baliu'^-niachiae. 


Fig.  709fi  is  the  Jennings  water-closet. 

Fig.  70y7  illustrates  R.  D.  0.  Smith's  ventilating  water-closet,  i 
It  is  provided  with  a  pipe  a  leading  into  a  ventilating  pii>c  or  | 
flue  b  for  carrying  (iff  the  foul  air.  A  descending 
current  is  produced  in  the  pan  by  the  suction  of 
the  Hue  or  by  the  influx  of  water  from  the  pipe  c, 
of  which  (J  is  the  valve  and  e  the  deli  very -pipe. 

m  is  a  uritml  in  another  apartment,  with  a  simi- 
lar upcast  draft  to  remove  fetid  air. 

"Wa'ter-clos'et  Ba'sin. 

Fig.  7098  13  a  purifying  water-closet 
basin,  the  receptacle  hoMiiig  a  cake  of 
disinfecting  soap,  over  which  the  water 
flows  ID  entering  the  bowl. 


Bascule 

Bucket-wheel. 

Cane.     Uvdraulic 

Chapelet.' 

Driven  well- 

Dutch-scoop. 

I^tor. 

Flash- wheel. 

Flush-wheel. 

Horn-drum. 

Hydraulic  belt. 

Hydraulic  cane. 

Hydraulic  ram. 

Jantee. 

Mental. 

Monte-jus. 

N'oria. 


'     ,e 


Picot«b 

rot-wheel. 

Pump  (varieties  ;   see 

PfMPl. 

Ram.     Hydraulic 

Scoop. 

Scoop-wheel. 

Screw.    Archimedean 

ShadAf. 

Steam  water-elevator. 

Sweep. 

Turbine. 

Tympanum. 

Water-appliances  (see  list 
under  HroR.^ULic  En- 
gineering, etc.). 

AVater-balance. 

Water-carrier. 

Water-screw. 

Well-bucket  elevator. 

Fig.  7099. 


Water -Closet  Valve. 

2.  An  elevator  for  warehouses  and 
other  buildings,  operated  by  water 
acting  throngli  the  medium  of  gravity  or  by 
hydraulic  |iressiiri'.  In  one  forn),  the  ele- 
vatoi-platfdiin  is  balanced  by  a  large  iron 
bueket,     witli 

Fig  7100. 


Smitk^s  Ventilatinz  Waler-Goset. 

Wa'ter-clos'et  Valve.      One   adapted   to    be 
brouglit  into  operation  by  the  handle,  and  also  limit 

the  amount  of  \va- 
Fig-709S.  ter    supplied     to 

empty  and  cleanse 
the  pan. 

Wa'ter-cool'- 
er.  One  in  which 
water  and  ice  are 
cased  w  ith  a  non- 
conducting mate- 
rial to  prevent  ac- 
cess of  heat.  .See 
pages  1169,  1170. 
■Wa'ter-core. 
1.  Abody  of  water 
occupying  a  her- 
metically closed  axial  cavity  in  a  car-a.xle,  for  the 
purpose  of  conducting  away  heat  from  the  journals. 
See  patent  No.  136,791.  2.  A  hollow  core  contain- 
ing flowing  water  used  in  some  modes  of  casting. 
172 


Purifying  Water-Cioset  Basin. 


which     it     is 
connected   by 
ropes   passing 
over    pulleys. 
The   bucket    is   fitted 
air-tight  in  a  vertical 
shaft,  and  when  filled 
with    water   descends, 
raising    the    platform 
anil  its  contents.     l?y 
means  of  a  valved  tube 
passing    through    the 
platform,  the  escajie  of 
air  from  the  large  tube 
is  controlled,  and  the 
rapidity  of 
descent 
regulated. 
The  bucket 
is     filled 
from   a  reservoir 
at  the  top  of  the 
building,       into 
which    water    is 
pumped     by     a 


Water-  Cooler. 


WATER-ENGINE. 


WDC 


WATER-GAGE. 


steam-engine.     See  Hyduaitlio  Elevator  ;  Rope-  I 
ELBVAToit ;  etc.  j 

In  Fig.  7101,  the  pillar  a  on  which  the  platform  is  sustained  \ 
is  the  r;im  of  a  hyilniulic  press,  the  cistern  of  which  is  located 
beneath  the  Hoor  of  the  lowest  story  from  wliich  the  goods  are 
to  be  elevated.     The  rod  b  is  t-mployed  for  oper.itin}^  a  cock,  by 
which  the  water  is  aiimiticd  to  or  shut  otf  from  the  cvhnder  to 

raise  or  to  suspend 
Fin-  7101  the  platform, 

°  On  forcing  wa-  ! 

^^  rim  a  works,  it,  [ 

\ith     the     plat-  | 
t  rm ,  is  caused  to  i 
1  se,  and  is  low-  ; 
red   by  opening  , 
1  cock,  which  al-  , 
io  Ts  the  water  to 
e  cape    and     the  , 
apparatus   to  de- 
8ct.nd  by  its  own  [ 
praTity,  at  a  rate  j 
pr  portioned     to 
the    sizt*    of    the 
efflux  opening. 

his.  Tin2is  an- 
other form,  in 
vhich  a  ram  in  a 
^ater  -  cylinder 
ctuates  a  set  of 
■sheaves,  and 
works  a  rope 
frani  which  tlie 
cage  is. suspended. 
See  11ope-el::vatoii. 

Wa'ter-en'gine.  1.  One  driven  by  water,  as  a 
Watek-whuel  (whicli  see,  for  a  list  of  varieties). 

2.  The  term  is  somewhat  more  definitely  api)lie(l 
to  an  engine  in  which  water  underpressure  of  a  head 
acts  upon  a  piston.    See  Hydraulic  Engine  ;  Wa- 

TEK-MOTOn. 

Engines  of  this  kind  are  employed  in  some  mines  on  the  Con- 
tinent of  Europe.  Tliey  are  either  double  or  single  acting.  In 
the  first  class,  the  motion  of  a  descending  column  of  water  en- 
tering below  the  piston  of  a  suitable  cylinder  with  open  top  is 

Fig.  7102. 


A  device  in  a  cistern,  boiler,  etc.. 


Wider  Eltiator. 


Waler-Ensine. 


"Wa'ter-float 

which,  tloatiiig 
on  the  water, 
uetuatfsa  valve. 
See  Water- 

GAGE. 

Fig.  7104  has  a 
stone  which  is  so 
far  counterbal- 
anced by  the  .sus- 
pended ball  as  to 
float  ou  the  water 
and  actuate  a 
valve  when  tlie 
water  is  too  high 
or  too  low  in  the 
steam-boiler. 

Wa't  er- 
frame.  A  name 
conferred  upon 
the  jspinniii;^- 
machine  in- 
vented by  Ark- 
w  r  i  g  li  t ,  and 
patented  1769. 

The   term  frame   was  commonly   applied   in    the   niiiUand 
counties  of  England,  where  the  cotton,  wool,  and  H:ix  manufac- 
tures most  abounded,  to  a  mechanical  structure  in  a  wooden 
framework.    Such  were  the  silk-frame^ 
stocking-frame,  and  Ince-jrame. 

The  water- f'rajne  was 
BO   named   because   its      Fig-  7105. 
enterprising    inventor, 
who  first  brought   to- 
gether the  various  ma-   «|p 
chines  for  working  on   |  '^ 
cotton,      organizing 
them  into  a  mill,  em- 
ployed   water    as    the 
motor.     See  Throstle. 

Walter  -  gage. 

(Sfc't  in  -  cii  ij  i  iw .) 
An  in.strmnent  or 
attaelnnent  to  a 
steam-boiler  to  in- 
dicate the  depth  of  ft 
water  tlierein.  "^ 

The  ordinary  form 
of  a  water  gage  is  a 
strongglass  tube  placed  Water- Gage. 
in  a  vertical  position 
outside  the  boiler,  and  communicating  at  top  and  bottom  by 
nifUillicr  tubes  with  the  interior  of  tlie  boiler.  The  tubes  art* 
provided  with  stop-cocks,  by  which  access  of  steam  or  water  is 
cut  off  when  desired.  The  water  enters  at  the  lower  end,  and 
steam  at  the  upper  end,  the  water-level  in  the  tube  coinciding 
with  that  in  the  boiler. 

Another  water-gage  takes  the  form  of  a  float  in  the  boiler, 
and  a  protruding  stem,  whose  rise  against  a  graduated  index 
shows  the  conditioa  as  to  level  of  the  water  in  the  boiler. 

Fig.  7106. 


ff'ater- Float. 


Hyriraidk  Elevator, 


caused  to  lift  the  piston,  which,  when  the  water  is  withrawn, 
descends  by  atuiusphc-ric   pressure.     The  alternate;   induction 
and  eduction  are  automatically  effected  by  appropriate  valve  ' 
connections  through  pipes  at  the  bottom  of  the  cylinder. 

In  the  double-acting  water-engine  (Fig.  7103),  the  cylinder  a  i 
is  closed  at  both  ends,  and  has  a  vertical  supply-pipe  b,  com-  ! 
municatiug  with  the  cylinder  through  the  two  horizontal  pipes  j 
c  c',  each  of  which  alternately  serves  for  induction  and  educ-  1 
tion.  The  pistons  d  d'  are  on  the  same  rod  with  the  piston  e  \ 
contained  in  a  cylinder/above  and  separated  from  that  which  | 
contains  the  two  lower  pistons.  A  lever  g  attached  to  the  pis- 
ton-rod of  the  main  cylinder  a  is  connected  with  a  four-way 
cock  /i,  which  is,  by  the  back-and-forth  movemen'.  of  the  said 
piston-rod,  caused  to  admit  water  through  the  pipes  (  /  alter- 
nately above  and  below  the  piston  e,  which  thus  throws  the 
pistons  d  d'  into  such  position  as  that  each  of  the  oiwningsi  k' 
by  turns  receives  water  from  the  pipes  c  r,'  and  eonmiunicates 
with  the  discharge-pipe  I.  The  small  pipe  m  serves  as  the  educ- 
tion for  the  cylinder/. 

See  also   Wateb-elev.vtor  ;    and    list  under  Hvdradlic  En- 

aU4£ERlNQ. 


Water-  Gages. 

/"and  g  are  views  of  a  windorv-gage,  so  called  because  a  jKine 
of  glass  in  front  of  the  boiler  shows  the  float  and  the  water- 
level.  The  float  is  suspended  by  a  string  over  a  wheel,  whose 
o.sciliations  move  the  finger  on  the  ilial. 

Another  form  of  glass-gage  (A)  is  a  tube  having  connection 
through  hollow  posts  with  the  interior  of  the  boiler,  above  and 
below  the  water-line  respectively.  The  bight  of  the  water  in 
the  glass  tube  coincides  with  that  in  the  boiler.  Above  it  are 
gaLTC-rm-ks. 

Other  water-gages  are  in  the  form  of  alarms  :  — 


WATER-GAS. 


2739 


AVATERIXG-CART. 


1.  A  tube  let  in  to  the  top  of  the  lK>iler  has  aa  open  end  de- 
Bcendiog  below  the  proper  water-line,  and  is  cro*ned  alK»ve 
with  a  wbidtle.  \rhen  the  water  sinks  below  tht;  desired  level 
the  water  retreats  from  the  tube»  the  steam  enters  and  sounds 
the  alarm. 

2.  A  disk  of  fusible  metil  is  placed  in  position  in  a  tube,  such 
as  that  last  described.  As  long  as  the  column  of  water  is  sus- 
tained in  the  lube  by  the  pressure  of  steam  within  the  boiler, 
the  fusible  disk  remains  intact ;  but  when  the  water-lerel  sub- 
FiJes  below  the  mouth  of  the  tube,  the  water  runs  out,  steam 
rushes  in,  and  the  heat  of  the  latter  fuses  the  metal  and  the 
steam  escapes,  sounding  an  alarm. . 

3.  A  tube  similar  to  the  foregoing  has  a  thermostatic  rod, 
which,  so  long  as  the  tube  is  tilled  with  water,  is  not  brought 
intoactiou;  but,  as  soon  as  the  water  leaves  the  tube  and  it 
becomes  filled  with  steam,  the  metal  is  expanded  by  the  incre- 
ment of  heat  and  actuates  a  valve-rod,  which  opens  an  escape 
for  the  steam  and  sounds  an  alarm. 

See  also  Low-water  Alarm. 

Wa'ter-gas.  Gas  obtained  by  the  decomposi- 
tion of  watf  1 .  Water  in  the  form  of  steam  is  passed 
over  red-hot  coke,  resohing  it  into  hydrogen  and 
carbonic  oxide,  the  oxygen  being  absorbed-  The 
hydrogen  and  carbonic  oxide  are  then  [)a.ssed  through 
a  retort,  in  which  carbonaceous  matter,  such  as 
resin,  is  undergoing  decomjwsition,  absorbing  tliere- 
from  sufficient  carbon  to  render  it  luminous  when 
burnt.  See  English  patents,  Cruickshanks,  1839  ; 
M'hite.  1S49. 

Wa'ter-gate.  A  water-plug  or  valve, 
Wa'ter-gild'ing.  A  mode  of  gilding  by  an 
amalgam  in  which  the  articles  are  pickled  and  then 
dipped  in  or  brushed  with  a  dilute  solution  of  nitrate 
of  mercury  and  gold,  called  quick-water,  which 
leaves  a  film  of  amalgam  on  the  surface. 

The  gold  is  dissolved  in  ten  times  its  weight  of  mercury ;  the 
amalgam  is  strained  through  leather  and  dissolved  in  dilute 
nitric  acid.  After  dipping,  the  articles  are  exposed  to  heat  in  a 
cage  within  a  furnace,  and  the  mercury  thus  driven  off.  The 
gold  surface  is  then  polished  with  a  bloodstone-burnisher- 

Wa'ter-glass.  A  silicate  of  soda  or  potash  sol- 
uble in  boiling  water,  and  applied  to  various  pur- 
|M>ses  in  the  mechanical  and  tine  arts.  See  Soluble 
Glass. 
Wa'ter-heat'er.  See  HEATiNG-APrAnATUS. 
"Wa'ter-hole.  {Mining.)  A  place  where  the 
water  culle<-trs  ;  a  siuap. 

"Wa'ter-iii'di-ca'tor.  X  float,  gagc-gUtss,  etc., 
armugoil  to  show  the  hight  of  water  in  a  boiler  or 
tank  (see  WATKK-GAftE) ;  or  to  give  an  alarm  if  it 
be  decreased  below  a  certain  level.  See  Water- 
GAGK  ;  Low-water  A lai:m,  page  1359. 
Uillward's  indicator  is  designed  for  showing  that  there  is 
either  an  excels  or  deficiency  of 
water  in  the  boiU-r. 

The  low-water  indicator  is  shown 
in  Fig  7107-  It  constats  of  a  cham- 
ber a,  divide>i  by  an  elastic  di- 
aphragm 6  into  two  portions,  the 
lower  one  of  which  is  filled  with 
water,  and  communicates  by  the 
pipecwith  the  water  in  the  boiler; 
a  pajisage  il  establishes  a  communi- 
cation between  the  steam-space  and 
the  upper  divi;ion  of  the  chamber 
a.  Connected  to  the  top  of  the 
diaphragm  b  is  an  upwardly  open- 
ing valve  f ,  raised  when  in  normal 
po?^ition  by  the  tension  of  the 
diaphragm.  So  long  as  the  level  of 
the  water  in  the  boiler  does  not 
fail  l>elow  the  lower  end  of  the  pipe 
f,  the  downward  pressure  of  the 
column  of  water  in  the  pipe,  aided 
by  the  atmospheric  pressure  on  the 
upper  surface  of  the  valve  f,  more 
than  counterbalances  the  steam- 
pressure  on  the  upper  surface  of 
the  diaphragm  ;  but  when  the  wa- 
ter-level in  the  boiler  falls  l>elow 
the  end  of  the  pipe,  the  water  in 
the  latter  escapes,  and  each  side  of 
MiUwanPs  Water- Indicator  the  diaphragm  being  then  exjK»sed 
/or  Boilers.  to   an  etjual  steam -pressure,  with 

the  exception  of  a   pirt  etjuat  in 
area  to  the  valve  seat,  which  is  counterbalanced  only  by  the  , 


atmospheric  pressure,  the  ela,=ticity  of  the  diaphragm  causes  it 
to  assume  its  normal  i^iosition,  the  valve  rises,  and  i>ermite 
steam  to  escape. 

The  high-water  indicttor  is  similar  in  construction,  but  has  a 
downwardly  opening  valve,  which  is  closed  when  the  diaphragm 
is  exposal  to  a  lK)itcr- pressure  of  stt-am  on  both  sides.  It  is 
opened  by  the  detleciiun  of  the  diiiphragm  when  there  is  an 
unbalanced  pressure  due  to  the  pieseuce  in  tube  e  of  a  hydro- 
static column. 

A  piston  sliding  in  a  cylinder  may  be  substituted  for  the  di- 
aphragm, and  other  modifications  made  in  the  instrument, 
without  affecting  the  principle  of  its  construction. 

"Wa'ter-in-fork.  {Mining.)  "When  all  the  wa- 
ter i<  extnntr«l. 

"Wa'ter-ing.  1.  (Flax.)  The  soaking  of  flax 
halm  to  loosen  the  shires  from  the  hare  and  re- 
move the  mucilage.     Steeping  ;  Retting. 

2.   {Fabric.)     A  process  of  giving  a  wave-like  ap- 

])earance  to  fabrics,  by  passing  them  between  metallic 

I  rollers  variously  engraved,  which,  bearing  unequally 

I  upon  the  stuff,  render  the  surface  unequal,  so  as  to 

reflect  the  light  differently.     Watering  silk  is  said 

'  to  have  been  invented  by  Octavius  May,  at  Lyons, 

I  seventeenth  century.     See  MoiUE,  etc. 

I      In  1780,  the  mode  of  ornamentation  was  by  pressing  between 

!  figured  steel  plates.     Steel  cylinders  were  introduced  after\vard. 

I       *'  Moire  silk  for  watering  is  made  of  double  width,  which  is 

I  indispeiL^ble  in  obtaining  the  bold  waterings,  for  these  depend 

not  only  on  the  quality  of  the  silk,  but  greatly  on  the  way  they 

i  are  folded  when  subjected  to  the  enormous  pressure  in  water- 

1  ing.     They  should  be  foldeil  in  such  a  manner  that  the  air 

which  i."  contained  between  the  folds  of  it  should  not  be  able  to 

'  escape  easily:  then,  when  the  pressure  is  applied,  the  air,  in 

I  trying  to  effect  its  escape,  drives  before  it  the  little  moisture 

that  is  used,  and  hence  causes  the  watering.     The  pressure  is 

,  from  60  to  100  tons."  —  B.^mbeb. 

Wa'ter-ing- bri'dle.     For  artillery  sen'ice  it  is 

composed  of  one  bit  and  one  pair  of  reins.     The  bit 

I  is  of  blued  wrought-iron,  made  in  two  pieces  united 

at  the  middle  by  a  loop  hinge.     Their  ends  have 

I  holes  to  receive  the  two  rings  to  which  the  reins  are 

{  sewed.     Two  chains  and  toggles  are  welded  into  the 

rein-rings.      The  reins  are  sewed  to  eacli  other  at 

one  end.  and  to  the  rin<;s  at  the  other. 

■Wa'ter-ing-buck'et.  In  the  United  States  ser- 
vice the  regulation  bucket  is  made  of  sole  leather, 
fastened  \vith  copper  rivets  and  having  a  copper  rim. 
These  are  very  durable,  but  expensive.  A  much 
cheaper  bucket  is  made  of  gutta-pereha,  but  it  has 
not  thp  endni"ance  of  the  leather  article. 

■Wa'ter-ing-can.  {Founding.)  This,  with  a 
ruse,  is  of  the  usual  form  emplovfd  by  gardeners, 
but,  like  thi*  shovel  and  sieve,  is  w)  indisjiensable  a 
molders  implement  with  which  to  keep  the  sand  of 
the  right  degree  of  moisture,  that  it  should  be  cited 
here. 

Wa'ter-ing-cart.  A  cart  designed  for  watering 
plant^s  in  drills. 

It  was  designed  by  Young  (Scotland),  and  has  4  pipes,  each 
having  20  small  orifices ;  the  4  pipes  are  intended  to  pass  along 
as  many  drills,  sprinkling  each.  The  b:*m;l  is  estimated  to 
carry  200  gallons.  The  tul>es  are  5  feet  long.  |  inch  caliber; 
thf  aspersion  taking  place  through  an  opening  of  i  ,f,  inch. 

The  water  in  the  reservoir  will  be  discharged  in  2  hours  20 
minutes.  A  horse  going  2h  miles  per  hour  will  go  5 ■'■  r.  mile*  in 
the  time.    The  width  of  ground  covered  by  the  4  pipes  is  6} 


Fig.  7108. 


Watering -Cart. 


AVATERING-POT. 
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feet.     Tho  area  of  tht?  surface  watered  from  1  barrelful  in  the 
tiuie  mentioned  will  be  over  4i  acres. 

Wa'tei'-ing-pot.  Mentioned  liy  Pollux,  find 
much  later  by  Jloiittaucon,  Du  Cange,  and  Shake- 
speare. 

Wa'ter-in-ject'or.  A  form  of  pump  used  on 
steam-boilers.      See  1 NJFXTOR. 

"Wa'ter-laid.  (/iape.)  Coiled  ''against  the 
sun,"  th;it  is,  ovi'r  to  the  left.      Cablet. 

Wa'ter-laid  Rope.  Hope  laiil  up  and  twisted 
"against  the  sun,"  as  it  is  termed;  ill  contradis- 
tiui'tion  to  rkfht-hand  rope. 

Wa'ter-leg.  A  vertical  water-tube  in  a  steam- 
boiler  connecting  other  water-spaces  and  crossing  a 
flue-space  by  whieh  its  contents  are  heated.  In 
Galloway's  boiler  the  flue  is  large,  and  the  water-legs 
form  stays. 

Wa'ter-lev'el.  A  level  consisting  of  a  trough 
or  tube  partially  filled  with  water. 

A  tube  with  upturned  ends  will  show  the  level 
position  by  the  even  rising  of  the  water  in  the  ends. 
This  is  the  libra  aquaria  of  the  Romans,  described 
by  Vitruvius  as  the,choroba(cs.     See  Level. 

Another  water-level  consists  of  two  cups  fitted  to  the  ends  of 
a  straijjht  cylindrical  tube  of  au  inch  in  diameter  and  three  or 
four  feet  long,  by  which  the  water  freely  coiumunieates  from 
one  cup  to  the  other.  The  tube  is  movable  on  its  stand  by 
means  of  a  ball  and  socket,  and  thus  the  surfaces  of  the  water, 
when  the  cups  are  equally  full,  show  the  line  of  level.  This  is 
also  described  by  Vitruvius  as  the  libra  aquaria. 

The  cup^s  may  constitute  chambers,  and  Hoatini;  pistons  on 
the  surfaces  of  the  liquid  may  indicate  by  graduated  stems  the 
condition  of  the  level.     Invented  by  Parker. 

Wa'ter-liiie  Mod^el.  {Shipbuilding.)  A  model 
formed  by  board  sh;iped  according  to  the  draft-lines 
on  the  paper,  and  laid  upon  each  other  to  form  a 
solid  model.      A  Ixij-mohl. 

"Wa'ter-lines.  1.  {Shipbuildincf.)  Sliip's  lines 
drawn  parallel  witli  the  surface  of  the  water,  at 
varying  bights.  In  the  sheer  plan  they  are  straight 
and  horizontal  ;  in  the  half-breadth  plan  they  show 
the  form  of  the  ship  at  the  successive  bights  marked 
by  the  water-lines  in  the  sheer  plan. 

2.  (Nautical.)  The  line  up  to  which  the  hull  of 
a  vessel  is  submerged  in  the  water. 

Load  iixttcr 'line :  the  line  to  whieh  a  ship  sinks 
with  all  her  cargo  and  stores  on  board. 

Wa'ter-lute.      A  diaphragm  or  curtain  whose 
lower  edge  is  submerged  in  wa- 
Fig.  7109.  ter,  and  which  acts  to  jn-event 

the  passage  of  air  while  tlie 
liquid  is  allowed  to  ilow.  An 
air-trap. 

Wa'ter-man's    Knot.      A 

sailor's  niodo  uf  l»ending  a  rope 

to  a  ])ost  or  bollard. 

"Wa'ter-mark.  {Paper-mak- 

WaterinarCs  Knot.      in<j.)      Any   distinguishing  de- 

viceordevices  indelibly  stamped 

in  the  substance  of  a  sheet  of  paper  while  yet  in  a 

damp  or  puli)y  condition. 

The  practice  dates  to  at  least  as  far  back  a^  the  early  part  of 
the  sixteenth  century,  or  soon  after  the  introduction  of  print-  i 
ing.     In  the  old  process  of  hand  paper-making  the  bottom  of 
the  mold  was  formed  of  a  close  series  of  parallel  wires  supported 
by  a  few  others  at  right  angles  to  tliem.     The  impressions  of  i 
these  are  distinctly  visible  in  old  sheets  of  paper;  but  what  is  | 
distinctively  known  as  the  water-mark  is  made  by  a  wire  sewed  to  ; 
the  surface  of  the  mold  so  as  to  make  the  paper  thinner  whore  j 
it  is  prevented  by  the  wire  from  coming  in  direct  contact  with 
the  longitudinal  wires.     The  water-marks  used  by  the  earlier  I 
paper-makers  have  given  names  to  several  of  the  present  stand-  j 
ard  sizes  of  paper,  as  pot,  foolscap,  rraivn,  eifphant,  fan,  post, 
the  latter  dating  from  the  year  1670,  when  a  general  post-office  j 
was  established  in  England,  and  formerly  bearing  the  device  of  j 
a  postman's  horn  ;  the  first  was  in  use  at  least  as  early  as  1530 

Up  to  the  year  1855,  the  very  elaborate  water-mark  employed  ! 
by  the  Bank  of  England,  whir'h  for  a  long  series  of  years   liad 
its  paper  made  at  one  mill  in  Hampshire,  was  formed  by  affixing  i 
wires  to  the  molds  as  above  indicated,  involving,  la  a  pair  of  I 


molds  for  the  production  of  the  device,  several  hundred  thou- 
sand stitches. 

At  present,  the  device  representing  the  water-mark  is  stamped 
in  the  fine  wire  gauw^of  tbe  mold  itself,  '"he  design  is  engraved 
on  a  block,  from  whicli  an  ('l^-ctrotype  impression  is  taken  ;  a 
matrix  or  mold  is  similarly  fonued  from  this  ;  these  are  subse- 
quently mounted  upon  blocks  of  lead  or  gutta-percha,  to  enable 
them  to  withstind  the  neces.-ary  pn-ssure,  and  serve  as  a  cameo 
and  intaglio  die,  between  which  the  sheet  of  wire  gauze  is  plared 
to  receive  an  impression  in  a  stamping-press.  By  tliis  means 
the  tones  of  the  original  are  reproduced  in  the  paper,  the  deep- 
est shadows  of  the  water-mark  corie.^potiding  to  the  dcepe-Jt  en- 
graving on  the  die,  and  the  lighter  shades  to  the  shallower 
parts.  In  the  hand  process,  tlie  wire  thus  treated  constitutes 
the  mold  itself;  but  in  the  machine,  it  forms  the  periphery  of 
the  (/a?i(/v,  or  first  roller,  undi-r  which  the  paper  passes  in  its 
progress  from  the  vat  along  the  endless  wire  web,  and  beneath 
which  are  the  vacuum-boxes  by  which  the  water  is  sucked  out 
of  the  pulp. 

Wa'ter-me'ter.  A  device  for  measuring  the 
amount  of  water  received  or  discharged  through  an 
orifice. 

Water-meters  may  be  divided  into  seven  classes  :  — 

1.  Those  in  which  the  water  is  passed  through  a 
horizontally  rotating  case  having  a  peripheral  dis- 
charge, or  tixed  case  containing  a  liurizontal  wlieel 
with  spiral  llanges,  like  a  turbine,  and  delivering  a 
known  amount  at  ea(di  rotation. 

2.  A  jMston  or  wheel  with  vanes  or  buckets  rotat- 
ing in  a  chamljcr  and  o])erated  by  the  jjressure  of  the 
water.  These  act  on  the  princiiile  of  the  rotary 
steam-engine,  and  are  the  converse  of  the  rotnry 
pump,  in  which  the  rotating  pii.'it on  drives  the  water* 

3.  The  Archimedean  screw  rotating  in  a  tube. 

4.  A  piston  reci])rocating  in  a  cylinder  of  known 
capacity.  'This  acts  on  the  princii)U'  of  the  ordinary 
steam-engine,  in  wliich  the  steam  drives  the  j)iston, 
and  is  the  converse  of  the  onlinary  force-pump,  in 
which  the  piston  drives  the  water. 

5.  The  mcter-vhcel. 

6.  The  pulsating  diaphragm,  which  displaces  the 
water  from  its  respective  sides  alternately,  and  is  the 
converse  of  the  old  Cracknell  pump  (English). 

7.  The  bucket  and  balance-beam,  in  which  the 
reservoirs  of  known  capacity  on  the  respective  ends 
of  the  beam  are  alternately  in-esented  to  catcli  the 
water,  and  are  depressed  and  emptied  as  they  become 
filled. 

Whichever  of  these  principles  he  adopted,  the   number  of 
oscillations,  reciprocations,  or  rotations,  each  of  which  permits 
a  definite  quantity  of  the  fluid  to  pass  through  the  meter,  must 
be  registered  by  appropri- 
ate mechanism.     This  may  Fig.  7110. 
be  various]}'  modified,  but,       m^— 
in  general,  a  sliaft  caused       Ij^v,, 
to    have  continuous   rota-      J 
tion  in  one  direction  is  em-  p"!^ 
ployed  to  set  in  motion  a  ■ 
train    of    gearing    which 


Sianens  and  Adainson''s  Waler-Meter. 


moves  a  series  of  in- 
dexes that  point  out 
on  their  appropriate 
dials  the  quantity  of 
fluid  delivered.  See 
Oas-meter  ;  Liquid- 
meter;  SPIRIT-MEieR. 

Class  1.  Siemens 
and  Adamson's  me- 
ter acts  on  the  principle  of  Barker's  mill.  The  water  is  con- 
veyed by  a  tube  «  to  a  borizontiU  drum  d,  rotating  on  a  vertical 
shaft  c,  having  at  its  upper  end  a  worm  which  communicates 
motion  to  the  registering  gearing.  The  drum  has  three  or  more 
tangential  apertures  at  its  periphery,  and  discharges  a  given 
amount  of  water  at  each  revolution,  which  is  curried  away  by 
the  pipe  e.     b/nve  gratings  to  arrest  impurities. 

See  also  Fig  2970,  A,  page  1327. 

Class  2.  In  Turner's  meter  {Fig.  7111),  water  admitted 
through  the  pipe  G  enters  alternately  into  the  hollow  rotary 
piston  E  through  the  openings  E-  E'-\  ami  passing  behind  the 
pivoted  wing-pistons  H  H,  causes  continuous  motion  in  one 
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direction.     The  water  entering 


Tamer's  Rotanj  Piston  ]Vater- Meter. 


the  chambers  E^  7?'"  is  dU- 
chargeil  as  e:ich  port 
arrives  at  the  educ- 
tion openiug  The 
\ving-pi>tons  also  act 
as  viilves,  and  each  is 
closed  in  so  as  to  be- 
come inoperative  by 
striking  against  the 
abutment  /. 

Suuinjer's  (Fig.  7112) 
has   a   rotary   disk    B 
journaled  eccentrically 
in  the  case  A ,  which  has 
a   shalluw,  lu- 
nate cavity  at 
its  upper  side, 
concentric  with 
the  disk,  to  give 
longer  packing 


surface  to  the  pfvofed  wings  e,  which  bear  against  the  side  all 
around.     See  also  Figs.  2970,  C;  2971,  pages  1327.  1328. 

See  also  Rotary  Pcmp,  Figs.  44(55,  4466 ;  Rotary  Meter,  Fig. 
4461 ;  HorARY  Steam-engise,  Plate  LIII.,  page  1990,  etc. 

Class  3.  Maxim's  meter 
(Fig.  7113)  is  of  the  screw- 
shaft  cliu^s.  Tlie  liquid  enter- 
ing through  the  opening  a  is 
received  in  a  chamber  b,  tlows 
downward  through  the  square 
trunk  c,  and  is  discharged  at 
ti.  The  trunk  chas  a  vertical 
inwardly  projecting  web  at 
each  angle,  just  cleared  by 
*  the  wings  of  the  screw,  and 
preventing  the  water  from 
acquiring  a  rotary  motion.  A 
casing  d  prevents  the  water 
from  causing  a  lateral  dis- 
pl.icement  of  the  screw-shaft. 
The  shaft  e  is  hollow,  and  is 
made  slightly  more  buoyant  than  water,  so  that  when  a  small 
quantity  only  is  tlowiug,  the  shaft  will  be  buoyed  up  and  turn 
upon     its     upper     pivot 

Fig.  7113- 


Sttinmer's  Rotari/  Piston 
Water-Meier. 


_^  ^   shaft. 

-J      A  train  of  ge; 

I  .himber/i'oui 


which  is  made  sharp  and 
delicate,  so  that  the  re- 
sistance is  reduced  to  a 
minimum ;  but  when  a 
larger  quantity  of  water 
is  passing,  the  shMtt  is  de- 
pressed, and  turns  on  its 
io.ver  and  larger  bearing. 
Bicarbonate  or  supercar- 
bonate  of  soda  and  dry 
tartaric  acid  are  placed  in 
the  shaft,  so  diat  in  ease 
of  water  sweating  through, 
a  combination  ensue.'*, 
causing  the  evolution  of  a 
gas  whii-h  resists  tlie  far- 
ther entrance  of, 
wat^r  and  main- 
tains the  buoyancy  or' the 

of  gearing  in  tlie  ; 
•ouiuiuuiLales, 
througli  tneuiediuni  ol  a 
crank  and  arm  connec- 
tion fi-,  rotary  motion  to 
a  shaft  p:issing  through  i 
a  water-tight  plug  and  j 
actuating  the  indicating  i 
niechaiii'm.  See  also  | 
Fig.  2972,  page  1328. 

Class  4      The  reapro-  ] 
eating  piston. 

Worthington's  double- 
piston  meter  ("Pioneer'')  | 
has  two  parallel  cylin- 
ders, in  eacli  of  which  are 
two  pistons  connected  by 
a  stem  and  acting  to- 
gether as  a  double  piston. 
The  space  between  the 
pistons  is  greater  than 
the  stroke,  is  filled  with 
water,  and  contains  the  mechanism  which  actuates  the  valves. 
Under  the  central  space  of  each  set  of  pistons  is  placed  the 
slide-valve  of  the  other  set,  so  that  each  piston  in  it3  motion 
actuates  the  valve  to  admit  water  against  the  otlier  piston,  the 
action  being  reciprocal. 

A  somewhat  different  construction,  which  lias  its  analogue  in 
many  modern  steam-engines  and  steam-pumps,  i<  thrit  in  which 
two  pistons  and  two  valves  or  sets  of  valves  are  employed.  One 
piston  is  smaller  than  the  other,  and  operates  in  a  cylinder 
connected  by  a  port  with  the  larger  cylinder.     The  duty  of  the 


1  smaller  piston  is  to  operate  the  valve  of  the  larger  one.     The 

larger  pi>toii  in  its  motion  actuates  a  small  valve,  admitting 

wat<?r  to  the  smaller  cylinder  ;  the  pressure  of  water  in  the  lat- 

.  ter  operates  tlie  smaller  piston,  and  this  actuates  the  main 

valve. 
I  Somewhat  similar  is  the  constrilction  adopted  by  the  Hudson 
j  Brothers  in  their  steam-pump,  and  it  likewise  is  applicable  to 
;  liquid  meters.  The  larger  piston  in  its  motion  uncovers  a  port 
.  leading  to  the  smaller  cylinder;  the  pressure  of  water  in  the 
;  latter  actuates  the  small  piston,  and  this  moves  the  valve.  But 
'  one  valve  is  thus  used  at  each  end  of  the  double-acting  appa- 
.  ratus.  The  valve-apparatus  of  K.  C.  M.  Lovell's  steam-quarry- 
ing machine  is  thus  constructed. 
!  George  I.  Washburn's  engines,  whose  construction  adapts 
i  them  to  be  used  as  meters,  are  suggested  by  the  foregoing  re- 
[  marks  on  the  Worthington  meter.  In  Wasliburn's,  two  pi^ton- 
!  .stems  are  used,  reciprocating  in  their  several  cylinders,  and 
i  each  having  a  plurality  of  disks.  1  hough  his  numerous  en- 
!  pines  vary  in  details,  the  feature  of  a  plurality  of  disks  on  pis- 
I  tons  reciprocating  in  separate  cylinders  is  preserved.  In  u.ost 
I  of  his  engines,  the  piston  of  each  cylinder  is  alternately  a  work- 
ing piston  and  a  valve,  each  governing  the  admission  and  exit 
I  of  .■■team  (or  water)  to  the  other  C3'linder,  reciprocally.  In  some 
other  of  bis  engines,  the  valve-stem  is  connected  by  a  reach  to 
'  the  working  piston. 

As  it  is  not  desirable  to  duplicate  cuts  in  a  work  where  they 
are  necessarily  so  numerous,  we  refer  the  reader  to  Ste.\m- 
E.NGIKE,  where  the  above  and  other  steam-engines  capable  of 
adaptation  as  wafer-meters  will  be  found  described.  It  is,  how- 
ever, proper  to  remark  in  this  connection,  that  tliis  feature  of 
making  one  reciprocating  piston  act  as  a  valve  to  another  simi- 
larly moving  piston  is  found  in  the  old  and  the  new  steam- 
hammer.  The  main  piston  in  it*:  descent,  for  instance,  uncov- 
ers a  port  which  admits  steam  to  a  piston-valve,  whereby  the 
steam  induction  is  accomplished.     See  also  Pimon-valve. 

The  Jojiling  meter  (English)  consists  of  "  two  short,  double- 
acting  cylinders  and  pistons,  each  cylinder  supplied  at  the  side 
with  a  common  D  slide-valve,  in  appearance  precisely  like  two 
steam-engine  cylinders  with  usual  pistons  and  slide-valves,  with 
the  only  difference  tliat  the  port  in  one  of  the  latter  is  reversed. 
These  cyhnders  are  so  placed  opposite  each  other  that  the  piston- 
rod  of  the  one  at  the  end  of  its  stroke  can  move  the  valve  of  the 
other  on  the  *  tappet'  mode,  and  vice  vtrsn.  The  whole  is  sur- 
rounded by  a  strong  casing  full  of  the  water  to  be  measured.  The 
mode  of  opei-afion  is  similar  to  tliat  of  \\'ortliington's  meter, 
with  the  exception  that  the  pistons  have  no  dead-water  to  carry 
with  them.  The  piston-rods,  however,  pass  through  stuflfing- 
boxes,  which  in  the  \A'orthingtou  meter  is  avoided. " 
See  also  Fig.  2974,  page  1328- 

The  Hicks  meter  is  adapted  from  his  ingenious  steam-engine, 

j  in  which  the  cylinders  are  situated  radially  around  a  cintral 

space  occupied  by  the  common  crank,  to  which  their  piston- 

!  rods  are  attached.     The  piston-ro'ls  of  opposite  cylinders,  being 

i  continuous  or  practically  so,  may  thus  be  considered  as  one, 


Fig.  7114. 


!  m- 


Maxim's  Archimedean- Screw 
Water-Meur, 


having  a  piston  operating  in  two  opposite  cylinders,  with  a 
steam  (or  water)  space  between  them.  The  etfective  strokes  of 
the  pistons  are  made  consecutively,  each  conmiencing  a  stroke 
at  each  quarterly  point  in  the  revolution  of  the  main  shaft.  In 
the  meter  the  main  shaft  is  connected  to  a  register  which 
records  the  revolutions,  each  revolution  representing  on  the 
index  (in  gallons,  for  instance)  the  sum  of  the  capacity  of  the 
several  cylinders.  No  valves  of  ordinary  construction  are  used, 
but  each  cylinder  and  piston  has  ports  so  arranged  as  Xf)  form 
induction  and  eduction  passages.  Each  of  the  pistons  forms  an 
induction-valve  for  the  piston  in  advance  and  an  eduction-valve 
for  the  piston  in  the  rear 

Chandler's  meter  (Fie  71U1  is  one  of  the  reciprocating-piston 
class.  The  water,  entcrinc  by  the  induction-pipe  a,  jiasses 
through  ports  b  to  tlu'  interior  of  a  valve  r,  having  a  reciproca- 
torv  motion  within  the  piston,  which  consists  of  two  heads  d  d' 
connected  bv  rods  /  / ;  Howing  througli  the  ports//,  it  forces  the 
piston  away  from  tlie  head  e  of  the  ca*:e  tqward  the  bead  *■',  the 
water  contained  between  the  latter  and  the  head  d'  of  the  piston 
passing  through  the  ports  g-  s  between  the  valve  and  the  piston 
to  the  discharge- opening  h  of  the  meter.     On  approaching  the 
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,  the  spiral  spring  k'  on  the  rod  i  strikes  agaiDst  this 
huad,       reversiog 
Fig.  7115.  the  iiioveiiieiit  of 

the  valve  by  ineiins 
of  !i  lever  A,  one 
end  of  which  is 
pivoted  in  a  slut 
ill  one  of  thestiiys 
I  and  connected 
witli  one  of  two 
elliptical  springs 
m  buving  a  de- 
pression in  which 
a  collar  »  centrally 
surrouucliug  the 
valve  rests.  This 
movement  of  tlie 
vatvo  closes  the 
ports/ /"and  opens 
the  corresponding 
ports  between  the 
valve  and  piston, 
protiucing  a  re- 
the  water  wliieh  had 
nd  meter  to 


Fig.  7118. 


Pif.ton  fVater-Mt'ter. 


Spencer's  Piston  Water-Meier. 


verse  movement  of  the  piston,  and  causin;_ 
accumulated  between  the  heads  d  e  of  the  piston 

tiow  between  the  valve 
and  piston  at  that  end 
toward  tlie  discharge- 
opening. 

The  piston-rod  o  is 
connected  with  suitable 
mechanism  for  register- 
ing its  reciprocations. 

Fig.  7115  shows  an- 
other form  of  this  me- 
ter, having  a  differently 
arranged  spring  and 
rod  for  causing  the 
throw  of  the  valve, 
which  is  cushioned  by 
annular  water-cham- 
bers p  p  at  each  end  of 
the  piston. 

In  a  third  modi- 
fication, the  valve  is 
shifted  \\y  a  weighted 
forked  lever  partially 
embriioing  it  and  con- 
nected with  the  sliding 
rod. 

The  Despers  water- 
meter  has  two  connect- 
ed pistons,  a  valve,  and 
registering-pinion. 

In  Spencer's  (Fig. 
7116),  two  measuring- 
chambers  fg  act  alternately  to  receive  and  discharge  the  water 
The  case  containing  the  operating  parts  is  tight,  and  is  so  con- 
structed as  to  form  the  heads  of  the  cylinders,  whereby  stuffing- 
boxes  are  ilispensed  with. 
The  pistons  are  connected  to 
the  cranks  of  the  shaft  of 
tlie  eccentrics,  which  o)jerate 
the  slide-valves  through  the 
medium  of  conue*' ting-rods 
;(  n  See  also  Fig.  2'J74,  page 
1328. 
Class  5.  The.  meier-wheel. 
I  largrave's  meter  ( Fig.  7117) 
has  two  chambers  B  C  which 
are  alternately  tilted  to  be 
filled  with  water  from  the 
induction-pipe  G  G.  The 
water  flows  in  turn  througii 
the  pipes  f  g,  the  partition 
D  preventing  its  being  re- 
s  ceived  into  the  opposite 
'chamber.  When  full,  it  is, 
by  its  own  gravity,  assisted 
by  the  weight  H,  which 
rolls  from  side  to  .«ide  on 
the  track  7,  tilted  until 
the  projecting  stem  of  a 
valve  at  its  lower 
angle  strikes  a  stop  in 
the  chamber  A,  which 
opens  the  valve  and 
allows  the  water  to 
escape  into  this  cham- 
ber, whence  it  passes 
through  opening  /  into  an  air-chamber  J,  or  direct  to  the 
place  of  delivery  In  the  mean  time  the  other  chamber  is  being 
filled,  to  be  tilted  in  its  turn.  The  chambers  B  Care  balanced 
on  a  knife-edge  e,  and  the  induction  and  eduction  cocks  are  ar- 
ranged to  be  simultaneously  opened  and  closed.  See  also  LiuuiD- 
METER,  Fig.  2y"U,  A 


Meter-Whfel  Water- Meter. 


Pulsating- Diaphragm  IVater- Meter. 


Class  6.     The  pulsating  diaphragm. 

Baldwin's  meter  (Fig.  7118)  has  au  elastic  diaphragm  dividing 
it  into  two  chambers,  each  having  an  inlet  and  outlet  aperture, 
the  former  provided  with  a  valve  «,  and  the  latter  having  the 
separate  valves  c'  c'~.  The  diaphragm  is  centrally  attached  to  a 
sleeve  o  o'  sliding  on  the  rod  5s',  and  which,  as  it  moves  alter- 
nately from  side  to  side  through  the  medium  of  the  levers  22', 
moves  the  valve  «  so  as  to  close  one  and  open  the  other  of  the 
induction-openings.  The  same  movement  operates  to  open  one 
and  close  the  other  of  the  eduction-openings,  a  rapid  motion 
being  imparted  to  the  rod  5  s'  toward  the  end  of  each  stroke  by 
the  arms  x  x',  which  have  friction-rollers  on  their  ends  acting 
against  the  wipers  rr',  and  are  actuated  by  springs  y  y.  The 
eduction-passages  h  i  coalesce  in  a  single  pipe.  See  also  Fig. 
2970,  B  (two  figures). 

Class  7.     The  bucket  and  balance. 

Weller's  {Fig.  7119),  though  adapted  for  use  as  a  water-meter, 
is  more  particularly  designed  for  oil ,  spirits,  etc.  It  consists  of 
a  box  or  frame  A  A,  on  which  are  mounted  two  ciisks  of  equal 
capacity,  and  rocks  upon  a  central  pivot.  Two  levers  H  H'  are 
connected  by  chains  i^  i^  to  quadrants  G   G  or  their  equtva- 

Fig.  7119. 


Balancing  -  Chamber  Water  -Meter. 


WATER-MILL. 
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lents,  which  operate  to  open  the  induction  and  close  the  educ- 
tion cock  of  each  caj*k  when  it  is  tilted  into  elevated  position, 
and  vice  versa.  When  a  cask  becomes  filled,  its  weight  over- 
comes that  of  the  empty  cask  and  (hat  of  a  ball  /,  which  runs 
in  ways,  and  is  then  at  the  depressed  end  of  the  box ;  but  as  that 
end  ritJes,  the  ball  rolls  toward  the  other  end,  and,  striking  the 
lever  Wat  that  end,  causes  it  to  pull  the  chain  so  as  to  open 
the  eduction  and  close  the  induction  cock  of  the  lower  cask, 
while  opening  the  induction  and  closing  the  eduction  cocks  of 
the  upper  one.  The  flexible  discharge-tubes  K  K  belonging  to 
each  cask  coalesce  in  a  single  tube. 

An  adjusting-ball  B'  is  provided  for  graduating  the  prepon- 
denince  of  the  ends  of  the  box,  to  adapt  the  meter  for  liiiuids 
of  dilTcrent  gravities.     See  also  Fig.  2973. 

Wa'ter-mill,  Water-mills  were  probably  in- 
vented ill  Asia. 

One  is  described  near  one  of  the  palaces  of  Jlithri- 
dates  of  Pontus,  70  B.  c.     See  Guinding-mill. 

Strabo  speaks  of  one  on  the  Tiber,  70  B.  c. 

Antipatei-,  the  contemporary  of  Cicero,  alludes  to 
one  in  an  epigram. 

Vitruvius,  50  b.  c,  describes  their  construction  as  similar  to 
the  lyi7ipnnum,  with  circumferential  floats  or  paddles  which 
were  acted  upon  by  the  force  of  the  stream,  driving  tlie  wheel 
round.  On  the  axis  of  the  water-wheel  was  another  wheel  with 
cogs,  which  meshed  into  the  cogs  of  a  horizontal  wheel,  ou  the 
upper  head  of  whose  axis  was  a  tenon  inserted  in  the  millstone. 

79). 

Public 


riiny  refers  to  water-mills  (died  a.  d. 
Fig.  7120. 


water-mills 
Were  established  in 
Kome  in  the  time  of 
Honoring  and  Arcadius 
{\.  D.  39S).  They  were 
driven  by  the  water  of 
the  aqueducts. 

When  the  Goth  Vi- 
tiges  besieged  Rome, 
A.  D.  5o5,  he  caused  the 
water  -  supply  of  the 
fourteen  aqueducts  to 
be  cut  off,  and  reduced 
the  people  to  great 
straits  for  meal.  Pro- 
copius  says  that  below 
thebridgewhich  readies 
the  walls  of  the  Janicu- 
lum,  Belisarius  cxttnd- 
ed  ropes,  well  fiisteued 
and  stretching  across 
the  river,  secured  on 
both  banks :  to  these 
he  moored  two  boats  of  equal  size,  separated  by  a  small  space 
in  which  a  water-wheel  revolved  and  turned  the  grain-mills 
erected  on  the  boats.  At  different  places  on  the  river,  where 
the  current  was  strongest,  he  arramred  other  mills,  and  thus 
ground  a  sufficient  provision  for  the  city.  This  was  in  the 
reign  oif  Justinian. 

Fig.  7121. 


Backus  Waler-Mutor. 


1  ning  sewing-machine.s,  organs,  etc.,  being  driven  by 
I  watiT  from  the  customary  i.'ity  mains. 

'  See  also  devices  in  RoT.vnv  Pump,  Rotary  Steam-engine, 
etc.,  which  may  be  adapted  to  be  driven  by  the  force  of  a  cur- 
rent of  water.  This  is  the  converse  of  tlie  condition  first 
stated,  where  the  engine  raises  the  water  ;  as  it  is  a  mere  substi- 
tute of  water  for  steam  in  the  last-mentioued  case. 

Wa'ter-pack'er.     { J TeH -boring.)    A  cap  on  the 

,  to]i  M'  a  ])ipe  to  e.xelude  surface-water. 

i      Wa'ter-pil'lar.     A  hollow  standard  and  over- 

!  luin<<  arm  for  supplying  a  tender  with  water.     Also 

j  known  as  a  watcr-cranc,   from  its  form.     It  has  a 

revolving  swan  neck,  and  the  valve  is  operated  by 

a  hand -wheel,  rods,  and  miter  gear.     Also  called  a 

Watku-ikane  (which  see). 

Wa'ter-pipes.  James  Watt  devised  sectional 
water-pipes  with  flexible  articulations  to  enable  the 
pipe  to  accommodate  itself  to  the  inequalities  of  a 
river  bottom  across  which  the  water  was  to  be  con- 
veyed. He  derived  the  suggestion  from  the  articu- 
,  lations  of  the  tail  of  a  lobster. 
i      See  Pii'E,  for  enumeration  of  kinds  and  purposes. 

I      *'  The  wat«r  brought  from  the  mountains  of  Cordova  was 

I  conveyed  to  the  palaee  of  the  Khalifs,  and  thence  distributed 
into  every  corner  and  quarter  of  the  city  by  means  of  leaden 

'  pipes,  from  which  it  tiowed  into  basins  of  dilTcrent  shapes  made 
of  the  purest  gold,  the  finest  silver,  or  plated  brass,  as  well  as 
into  vast  lakes,  curious  tanks,  and  amazing  reservoirs,  and 
fountains  of  Grecian  marble,  beautifully  carved.  In  this  palace, 
too,  was  an  astonishing  j^t  d'enit,  which  raised  the  water  to  a 
considerable  hight,and  the  like  of  which  was  nowhere  to  be 
seen  in  the  East  or  West."  —  Makkaeis  {Arabic),  History  of  the 

\  Moha?7imetJan  Dynasties  of  !ypain. 

Wa'ter-plate.  One  heated  by  water  in  the 
jacket,  to  keep  the  viands  warm.  Count  Caylus  has 
engraved  a  very  handsome  specimen  of  one. 

Wa'ter-press.  Anotlier  name  for  the  Hydro- 
sT.vTic  Pi;]:ss  (wliieli  s<-e). 

Wa'ter-press'ure   En'gine.     An  engine  used 
where  there  is  a  considerable  fall  of  water  of  mod- 
erate quantity.     It  is  used  in  some  of  the  German 
mines.     The  watei-  under  pressure  drives  a  piston  in 
i  a  cylinder,  somewhat  in  the  manner  of  steam. 

The  nnme  is  sometimes  applied  to  the  turbine- 
wheel,  which  was  lirst  used  on  the  Continent  of 
:  Europe,  and,  in  some  remarkable  instances,  falls 
of  several  linndreds  of  feet  are  thus  utilized.  See 
Turbine;  Hydraulic  Engine  ;  Water-engine; 
Water -MOTOR. 

Fig.  7122  shows  Schmid's  oscillating- cylinder  water-engine 
(Swiss).  The  steam -passages  are  in  the  lower  fuce  of  an  arc 
having  its  center  at  the  trunnions,  a  being  the  main  water-pipe, 
and  c  d  becoming  alternately  the  induction  and  eduction  pas- 
sages. 

Fig.  7122 


Lane  'Water-Molor ^  attached  to  a  Sewing' Machine. 

T?7a'ter-mo'tor.     An  application  of  the  water- 
wheel  to  purposes  of  a  domestic  nature,  such  as  run- 


En^inc 

The  Coates  and  Lascell  engine  (Fig.  7123)  is  of  the  vertical 
kind.  The  valve  shown- at  B  C  is  balanced  and  self-packing. 
The  induction-port  a  is  located  at  one  end  in  one  of  two  trans- 
verse disks  6  at  the  end  of  the  valve.  These  fit  closely  the  in- 
terior of  the  valve-chest  c,  and  arc  connected  by  a  flat  plate  d. 
A  hollow  trunnion  e  admits  the  water,  which  flows  in  the  direc- 
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tion  of  the  arrows  into  the  valve-chest. 
ing  opeiiinjjs  ^  serviug  as 
eduction-port;;  tor  tlie  valve, 
diffuses  the  prtv^fure.  An 
orifiee  h  oppo.-iite  tlie  hollow 
trunnion  admits  water  back 
of  the  disk  and  nearly  bal- 
ances the  end  prt-ssure  of 
the  valve,  only  sufficient  ex- 
cess of  prfssurc  being  al- 
lowL-a  fo  pivcU  the  washer 
whidi  keeps  the  joint  from 
ii-aUing.  This  pressure  may 
be  relieved,  if  necessary,  by 
means  of  the  set-screw/.  An 
auxiliary  pipe  and  valve  A, 
opened  by  means  of  a  sepa- 
rate eccentric,  are  arranged 
to  give  an  additional  sup- 
ply of  water  when  the  pis- 
ton   has     traversed     one 


A  curved  plate/,  hav- 
Fig.  7123. 


Water- Pressitre  Pump. 


Water- Pressure  Engine. 

fourth  of  the  length  of  the  cylinder,  so  as  to  equalize  the  mo- 
tion of  the  crank. 

Wa'ter-press'iire  Pump.  {Hydraulics,)  A 
macliiiu*  lor  usinj<  the  pressure  of  a  body  of  water  to 
raise  a  smaller  iiuantity  to  a  greater  elevation,  as  to 
the  upper  stories  of  houses  where  tlie  pressure  in  the 
watev-inains  and  regular  service  is  not  sulticient. 

The  pump  is  placed  in  the  cellar  of  the  house,  attached  to 
the  service-pipe  between  the  street-main  and  the  kitchen.  All 
the  water  used  in  the  house  passes  through  it,  works  its  pis- 
tons, and  forces  a  percentage  to  a  reservoir  on  the  top  story  for 
distribution. 

It  moves  when  water  is  drawn,  and  is  at  rest  as  soon  as  it  is 
stopped,  so  that  the  free  use  of  the  water  in  the  lower  part  of 
the  house  supplies  that  part  which  is  higher  than  the  city 
pressure. 

It  may  be  worked  with  brook-water,  the  pump  taking  its 
supply  from  a  spring. 

"Wa'ter-proof  Glue. 

Dissolve  one  ounce  of  gum-sandarac  and  one  ounce  of  mastic  in 
half  a  pint  of  alcohol,  and  :uM  one  ounce  of  clear  turpentine 
At  the  same  time  a  verv  thick  glue  is  to  be  prepared  and  added 
to  the  first-mentioned  solution,  both  of  them  heated  nlmost  to 
the  boiling-point,  and  stirred  intimately  together.  After  mix- 
ture, it  is  to  he  strained  through  a  cloth,  when  it  will  be  ready 
for  use.     This  glue  is  to  be  applied  hot. 

■Wa'ter-proofing.  The  process  of  rendering 
any  substance  impervious  to  water. 


Its  principal  application  is  to  textile  fabrics  ;  many  solutions 
aud  compositions  having  been  employed  for  the  purpose,  among 
which  may  be  enumerated  petroleum;  whiting  and  water; 
alum,    white    lead, 

and     watiT  :      the  Fig.  7124. 

same  ingredients, 
with  acetic  acid 
added;  tar,  for  tar- 
paulins ;  oil,  for  oil- 
skins ;  a  mixture  of 
boiled  linseed  -  oil, 
pipe-clay  ,l»urnt  um- 
ber, white  lead,  and 
pumice-stone ,  for 
tarpaulins,  coach- 
covers,  awnings, 
etc.  India-rubber 
has  now  nearly 
superseded  all  other 
agents  for  water-  ^x. 
prootiug  textile  fab-  ^*\) 
rics.      See    India-       ^-' 

RUBBER. 

Dr.  Reimann's 
process  consists  in 
precipitating  an  in- 
soluble salt,  as  sul- 
phate of  lead,  in 
the  fiber  of  the 
clnth  by  drawing  it 
through  a  tank  di- 
vided into  three 
compartments;  the 
first  containing  a 
warm  solution  of  alum;  the  second,  warm  solution  of  acetate  of 
lead:  and  the  third,  pure  water,  which  is  kept  constantly  re- 
newed. The  cloth  is  theu  beaten  and  brushed,  to  remove  the 
salt  adhering  to  the  exterior,  and  finally  hot-pressed  and 
brushed.  Cloth  thus  treated,  it  is  claimed,  is  rendered  imper- 
vious to  water,  but  permits  air  to  pass  freely  through  it. 

Wa'ter-proofing  Leath'er, 

A  number  of  special  compositions  have  been  employed  for 
rendering  leather  water-proof  by  filling  up  the  minute  pores. 
Among  them  are:  1.  Boiled  linseed-oil,  mutton  suet,  yellow 
beeswax,  and  rosin,  melted  and  applied  while  hot  to  the  leather 
slightly  warmed.  2.  Linseed-oil,  rosin,  white  vitriol,  spirits  of 
turpentine,  and  white-oak  sawdust.  3.  Yellow  beeswax,  Uur- 
gnndy  pitch,  turpentine,  and  linseed-oil  4  Two  parts  tallow 
and  one  rosin.  5.  Apply  a  coating  of  tallow  to  the  leather,  and 
afterward  a  second  coating  of  one  psirt  copniba  balsam  and  two 
naphtha.  0.  Caoutchouc,  boiled  for  two  hours  in  linseed  or 
neatsfoot  oil. 

Wa'ter-proofing  Pa'per. 

Szerlmlev's  process  is  as  follows:   a,  30  ounces  of  glue,  gela- 
tine, or  size,  and3  ounces  of  gum-arabic,  are  melted  in  10  pints 
uf  liot  water  ;  A,  20  ounces  of  soap  aud  4  pounds  of  alum  are 
also  melted  in  30  pints  of  hot  water,  and  the  compounds  a  aud 
h  are  mixed,  constituting  composition  No.  1.     ^  gallon  benzole 
1  and  1  giillon  paraftine  oil  are  mixed  and  heated,  and  24  ounces 
j  resin  melted  in:  to  these,  resin,  oil,  and  copal,  or  mastic  var- 
'  uish,  may  in  some  casirs  be  added  ;    the  whole  is  boiled  to  a 
nmderate  degree  of  consistency,  forming  composition  No.  2. 
The  article  to  be  water-proofed  is  dipped  in  composition  No.  1 
'  and  dried,  and  aftepward  composition  No.  2  is  applied  with  a 
i  brush  or  in  other  convenient  manner. 

I      A  water-proof  packing-paper  is  made  by  first  coating  the  pa- 
!  per  with  a  resinous  liquid;  it  is  then  painted  over  with  a  solu- 
tion of  glue  and  soot ;  when   this  is  dry.  the  water-proofing 
i  compound  is  applied  with  a  brush.   This  is  prepared  by  dissolv- 
I  in"  '1\  ounces  of  shellac  in  2  pints  of  water,  which  is  gradually 
j  brought  to  a  boiling  heat,- the  shellac  being  stirred  until  thor- 
!  oughly  dissolved  and  softened,  when  i  ounce  pulverized  borax 
is  gradually  added,  until  the  whole  becomes  intimately  incor- 
porated.    While  hot,  any  mineral  color,  as  lampblack,  red  or 
I  yellow  ocher,  or  umber,  may  be  added  :  when  cold,  it  is  ready 
:  for  use. 

'  Another  recipe  for  water-proofing  paper  is  to  pass  the  paper 
rapidly  over  aud  in  contact  with  the  surface  of  a  solution  of 
oxide  of  copper  in  ammonia.  It  is  theu  drawn  in  .succession 
between  two  pressing-cylinders  and  two  drying  cyhuders.  The 
solution  shghtly  dissolves  the  cellulose  of  the  paper, converting 
it  into  an  impermeable  varnish. 

Another  recipe  consists  in  soaking  good  paper  in  an  aqueous 
solution  of  shellac  and  borax.  It  resembles  parehuieiit-pnper 
in  some  respects.  If  the  .iquious  solution  be  colored  with  ani- 
lilie  colors,  very  handsome  paper,  of  use  for  artificial  llowcrs,  is 
prepared. 

Wa'ter-proof  Safe.  A  floating  safe  for  marine 
enierijencies. 


Garlirk's  water-proof  safe  consists  of  an  interior  and  exterior 
casing  of  sheet-metal,  the  space  between  the  two  being  divided 
into  compartments  which  may  be  filled  with  cork  or  air. 
Double  doors  provided  with  water-tight  packing  are  used,  so 
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that  in  case  of  shipwreck  or  other  contingency  the  safe  will 
float  if  thrown  overboard,  without  danger  of  injury  to  the  con-  , 
touts  I 

Wa'ter-pro-pel'ler.  A  Rotauy  Plmp  (which  \ 
see).  ' 

Wa'ter-pump.  An  air-pump  in  wliich  a  falling 
or  ilrivun  botly  of  water  is  made  tliu*  means  of  imhkint; 
an  exhaust  current  of  air,  or  air  and  steam,  from  a 
room,  a  vacuum-pan,  a  condenser,  etc. 

The  aspirator  of  the  liboratory  is  eonstructed  for  assisting 
the  filtering  oper.inon  by  vvitlidrawini;  the  air  from  the  lower 
surface  of  the  filtering:  materi.il,  so  that  the  superincumbent  at- 
mosphere shall  press  upon  the  upper  suriin-e  of  the  liquid  and 
force  it  throu'jh  the  filter.  (See  Asimrator.)  The  device  is 
called  Bunsfti's  pump,  also  .S7*rrHo-i!/-|iunip 

Its  uses  in  niechauics.  be--;ides  the  laburatory  and  hospital 
uses,  are  in  removing  steam  from  the  steam-engine  condenser 
and  the  pan  for  evaponiting  vegetJible  extracts,  notably  the 
vacuum-pan  of  the  sugar-refinery.  It  is  also  used  for  obtnn- 
ing  an  induced  draft  in  varuum  ventilatin'^-machines,  and  for 
forcing  a  current  in  p'f.num  ventilatin-i-maciiines.  This  niay  be 
etTected  by  using  the  natuni  head,  or  by  mechanically  forcing 
the  water  through  the  pipe  into  which  the  air  is  drawn  by  en- 
tanglement with  tlie  passing  \v;iter,  on  the  principle  of  the  diffard 
injector,  or  by  pulsalive  or  iptermittent  action,  as  iu  one  illus- 
tration under  AspiRAtoa.     See  also  TaocvR. 

■Wa'ter-ram.    See  Hyduaulic  Ram,  page  1150. 

"Wa'ter-ret'ting.  Tlie  process  of  retting  or  rot- 
tituj  tiax  or  hemp  liy  steeiting  in  water,  to  soften 
tlie  mucilage  which  binds  toc^ether  the  fibrous  and 
cellular  portions.     See  Ri-:ttin"<;. 

"Wa'ter-room.  {Steam.)  The  space  in  a  steam- 
boiler  occupied  by  icatei\  as  distinct  from  that  which 
contanis  steam. 

According  to  Bourne,  of  the  whole  boiler-room,  or  internal 
capiciry  of  the  boiler,  there  are  very  nearly  i  water-room  and 
i  steam-room.  According  to  Robert  Armstrong,  there  are  i 
water-room  auJ  h  steam-room. 

Wa'ter-sail.  {XautkaJ.)  A  sail  set  in  very 
li^rlit  airs  and  smooth  water,  below  the  lower  stud- 
dinLi-sail  booms  and  next  to  the  water. 

Wa'ter-screw.  A  water-elevator  on  the  princi- 
ple of  the  Archimedean  screw,  but  consisting  of  an 
inclined  axis  with  a  spiral  projection,  rotating  in  a 
cylinder  whose  lower  end  is  suhnn^rged.  There  is  a 
loss  of  water  between  the  thread  of  the  screw  and 
the  casing.  It  differs  from  the  ordinary  Archime- 
dean screw  in  this,  that  the  latter  has  a  spiral  canal 
in  which  the  Hange  of  the  screw  is  united  with  the 
casing,  and  the  latter  revolves  therewith.  See  Fig. 
4707. 

■Wa'ter-shell.  An  invention  of  Professor  Abel 
of  the  English  oi-diiance-depaitinent. 

It  is  a  common  shell  or  cast-iron  cylinder  filkil 
with  water,  into  which  is  fitted  a  small  cvliii.l-r 
containing  a  quarter,  or,  at  the  most,  half  ;iii 
ounce  of  gun-cotton  ;  it  is  then  hernictici 
sealed  :  a  few  grains  of  fulminate  of  mercury  : 
pl.acc'l  between  t!ie  gun-rotton  and  the  fuse,  an  i 
iL-i  soon  as  the  latter  is  fitted,  the  shell  is  ready 
for  firing. 

"Wa'ter-snail.  The  Arcliimedean- 
scvew  punip.  ■  Also  called  the  spiral 
pump.  Tlie  spiial  water-channel  is 
wound  around  an  inclined  rotating  axi-. 
and  somewhat  resembles  the  convolutiuus 
of  a  shell,  but  ju'eserves  the  same  latitude 
wliile  progressing  longitudinally  in  the 
direction  of  the  axis  of  rotation.  Si.'l- 
Fig.  4707. 

The  iCdtcr-scrcvj  has  an  inclined  axis 
with  spiral  projection,  and  rotates  within 
a  cylinder  whose  lower  end  is  submerged. 

Wa'ter-ta'ble.    A  coping  or  project-   ^ 
ing  stone  to  shed  the  wet.      It  occurs  on 
the  various  stages  of  buttresses,  tops  of 
batt'ements,  etc. 

Wa'ter-test.  A  test  for  the  limpidi- 
ty of  water.   Other  ipialitative  and  quan- 


titative  tests   concern   the   ingredients  ;    tliis,    the 
color. 

Mr.  King,  city  analyst,  Edinburgh,  employs  a  solution  of 
caramel,  made  by  adding  10  grains  by  voluniu  of  solution  of 
ammonium  chloride  (Z\~  grains  of  the  s;ilt  to  10,000  grains 
of  water)  to  8  ounces  of  pure  distilled  water,  contained  in  a  glass 
tube,  which  this  quantity  must  fill  to  the  bight  of  12  inches. 
When  under  these  conditions,  25  grains,  by  volume,  of  Nesslcr's 
solution  are  poured  into  the  liquid,  and  the  whole  allowed  to 
stand  ten  minutes  at  GO''  Fah.,  tlie  color  vvill  be  uniform,  and  is 
graded  by  Mr.  King  at  30°,  on  a  si-alc  in  which  eacii  degree  con- 
tains 10  grains  of  carjmel  solutinn.  It  is  to  be  ob-i-rved  that 
the  thickness  of  the  liquid  str-itum  is  always  an  imiiortant 
element  iu  the  graduation  of  color  quantities.  To  i-stiuiaie  the 
color  of  a  water,  it  is  only  necessary  to  fill  two  tubes,  each  15 
inches  long,  and  of  such  a  size  that  S  ounces  of  water  tills  them 
to  within  3  inches  of  the  top.  One  is  filled  with  distilled  and 
the  other  with  the  water  to  be  tested,  and  they  are  placed  ver- 
tically over  a  white  slab.  The  canimel  solution  is  then  wire- 
fully  added  to  the  distilled  water,  until  its  color,  as  seen  by 
looking  through  the  whole  higbt  of  the  tube,  is  the  Siime  as 
that  of  the  natuni  water.  The  quantity  of  caramel  solution 
used  indicates  the  degree  of  coloration,  since  10  fluid  grains  cor- 
respond to  one  degree. 

Wa'ter-trunk.     A  square  rain-water  iiipe. 

"Wa'ter-tube  Boil'er.  A  steam-boiler  having 
tubis  lillcd  with  water,  and  upon  the  outside  of 
which  the  flame  impinges.  A  /n--tube,  or  Jiuc^  is 
traversed  intcrnalhi  by  the  Hanie  or  heated  gases. 
See  TuBL'LAU  I'xilLEU  ;  a  number  are  sliown  in  Plate 
LIX. 

'Wa'ter-t'wist.  {Cotton  -  mnnif/actm'e.)  Yarn 
made  by  the  throstle,  ox  iratrr -frame  ;  so  I'alled  he- 
cause  in  tlie  lirst  eotton-?;n7/,  which  was  org-anized 
by  Arkwright,  the  motive-jiower  was  a  xratcr-vitrd. 

Previous  to  the  time  of  Arkwright  (bis  patents  were  1769  and 
1775),  all  the  openitions  of  cotton  were  dotie  by  operatives  at 
their  homes.  The  cotton  was  Itan'l-fntdeil,  ^v/jh;i,  aud  wow  by 
men,  women,  and  children,  who  took  a  bunch  of  work  hou.e 

and    returned  it  when 
Fig.  7125.  completed,  the   houses 

of  the  cottiigers  being 
ill  clusters  around  cen- 
tra Ulistributnig-iiepot*, 
or  scattered  over  the 
country.  Arkwright 
centralized     the     bu.'i- 


Draining-Wheel  at  Lnxey. 
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ne.ss,  ami  or;^:iniiSL*d  it  in  manufactories  where  thu  operations 
wero  cDncLTtciUy  iRTlurincd. 

Wa'ter-t\vist  Frame.  The  Arkwiiglit  spinniu;^'- 
niiicliiiie  i'or  tuiiiiiij^  roviiij^s  into  yarn,  tin;  Hist  con- 
tinuously working'  niiiuhine  i'or  drau-liuj^  twistiwjy 
ami  irint/i)iff.     See  Si'IN.mng,  Fig.  5-104. 

Wa'ter-way.  {Shipbitilding.)  A  stvake  on  the 
insitU*  of  a  vessel  above  the  emls  of  the  heants.  It  is 
bolted  downward  through  the  beam  and  shc/f,  and 
is  bolted  laterally  through  the/«.^/t>c^•  au<l  plankimj. 
It  is  also  secured  by  a  fore-and-aft  dowel  to  the  beam. 
It  forms  a  channel  to  lead  tiie  water  to  the  scupi)ers. 

In  iron  vessels  it  assumes  many  dillen-nt  forui.s, 
according   to   the  judgment  of   the    builders.      See 

1jIv\M  ;    Sl'lUKKTING. 

Wa'ter-wheel.  A  wheel  w^hicli  is  turned  by  the 
actinn  of  water  upon  its  Hoats. 

In  1701,  a  lease  for  381  years  was  made  of  the  ■1th  arch  of 
London  Ilridge  for  water-wheel  purposes,  to  raise  water  for  the 
city  of  London 

The  1st  arcli  was  leased  in  1581  for  the  same  purpose,  for  a 
term  of  500  years. 

The  oth  and  2d  arches  were  leased  in  1767  for  315  years  for 
the  same  purpose. 

Fi^.  7125  is  an  overshot  water-wheel  employed  at  Laxey,  Isle 
of  Man,  for  driving;  the  pumps  which  drain  the  miues  at  that 
vil]a';e  ;  these  liave  an  extreme  depth  of  1,3S0  feet.  The  wheel 
is  72°feet  6  inches  in  diameter.  6  feet  in  breadth,  exerts  a  force 
of  about  200  horse-power,  and  is  capable  of  pumping  250  gal- 
lons per  minute  from  a  depth  of  400  yards.  Its  crank-stroUe  is 
10  feet.  The  water  for  driving  it  is  conducted  by  pipes  from  a 
reservoir  on  a  neighboring  hill,  and  ascends  in  the  column  of 
masonry  shown  to  the  left  of  the  wheel. 

Water-wheels  are  of  many  kinds.  See  under  the  following 
heads : — 


Water- PVheel  Governor. 


Barker's  mill. 

IJascule. 

Hot  torn -disc  barge  watcr-whoel.' 

Breast-wheel. 

Bucket- wheel. 

Center-discbai"go  wheel. 

Chape  let. 

Daoaide. 

Double  water-wheel. 

Downward-discharge  wheel. 

Flutter-wheel. 

Ilorizontiil  water-wheel. 

Inward-discharge  wheel. 

Noria. 


Overshot  wheel, 
Persian  wheel. 
Pitch-back  wheel. 
Radial-piston  water-wheel. 
Reaction  water-wheel. 
Scoop  water-wheel. 
Screw-elevator. 
Side-discharge  water-wheel. 
St  ream- wheel. 
Turbine. 
Tympanum. 
Undershot  water-wheel. 
Ventilating  water-wheel. 
Vortex  water-wheel. 


"Walter-wheel  Gate.  One  for  limiting  or  de- 
termining the  nuanlity  of  water  to  be  allowed  to 
(low  intoor  on  to  the  wheel,  according  to  the  power 
reipiired. 

Wa'ter-wheel  Gov'ern-or.  One  to  regulate 
the  revohitiou  of  tlie  wlu-el  according  to  the  machin- 
ery driven,  .so  as  to  keep  thn  rate  uniform. 

in  the  governor  shown  (Figs.  7126,  7127).  ^  is  the  shaft  which 
revolves  the  balls,  driven  by  a  pul- 
ley-shaft and  bevel-gearing.      The 

Fig. 
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rising  or  falling  of  the  balls  causes  a  vertical  upward  or  down- 
ward movement  of  the  collar  h,  which,  through  the  medium  of 
the  bell-crank  c  and  connectiug-rod  'f,  imparts  a  p.irtiiil  i(<ta- 
tiou  to  the  shield  e,  which  consists  of  a  disk  having  a  rim  upnn 
its  edge,  turned  down  at  right  angles  and  covering  the  toothetl 
wheel  /,  but  having  a  notch  cut  in  its  lower  part.  At  each 
revolution  of  the  ball-shaft  a,  the  eccentric  tr,  thruugh  the  ron- 
necting-roj  /i,  reciprocates  a  cross-head  carrying  the  gnivity- 
pawls  ;  I  One  or  the  other  of  these  pawls  erjguges  the  tnothed 
wheel  /",  accordiug  as  the  notch  in  the  rim  of  the  shield  per- 
mits the  engagement.  As  the  speed  varies,  the  muveiiient  of 
the    collar   through    the 

lu'll-crauk  and   connect-  Fig.  7127. 

ing-rod  brings  the  notch 
in  the  shield  in  position 
to  be  engaged  by  one  or 
the  other  of  the  pawls  1 1 ; 
when  the  notch  is  und- 
way  between  the  piwls, 
neither  is  brought  into 
action.  When  the  Ma- 
ter-supply is  less  than 
the  reguhited  amount, 
the  notch  is  Itrought  into 
such    position    that    the 

proper  pawl  can  enter  and  engage  the  wheel  /",  which  is  turned 
by  the  reciprocating  motion  of  the  connecting-rod  k  until  the 
gate  is  lifted  to  the  requisite  higl^  through  a  bevel-wheel  on 
the  shaft ;  meshing  with  a  bevel-wheel  on  the  gate-shaft. 

By  the  turning  of  the  wheel  /",  a  nut  k  is  moved  upon  the 
threaded  end  of  j,  until  it  abuts  against  a  shoulder  on  tlie  shaft 
and  turns  with  it ;  at  the  same  time,  the  pin  /  is  brought  under 
a  lug  VI  formed  on  the  hub  of  the  shield,  which  is  thus  turned 
until  the  notch  is  brought  centrally  between  the  pawls,  when 
the  acting  pawl  becomes  disengaged,  and  farther  raising  of  the 
gate  is  prevented-  When  the  speed  of  the  shafting  to  which 
the  governor  is  belted  is  excessive,  a  reverse  action  takes  place, 
and  the  other  pawl  acts  to  cause  the  lowering  of  the  gate. 

"Wa'ter- works.  The  largest  reservoir  in  the 
world  was  the  Lake  of  Mceris,  made  by  the  Pliaraoh 
of  that  name,  and  supplied  by  the  Hood-water  of  the 
Nile. 

It  has  been  explored  by  M.  Linant,  and  found  to 
be  150  square  miles  in  extent,  being  retained  by  a 
bank  ISO  feet  wide  and  30  feet  high,  wliich  can  yet 
be  traced  for  a  distance  of  13  miles.  This  reservoir 
was  ea])able  of  irrigating  1,200  sijuare  miles  of 
country. 

The  ancient  city  of  Tlascala,  in  Mexico,  was  furnished  with 

abundance  of  baths  and  fountains.     Kvery  hou.se  in  Zempoloa 

had  water.     Tezcuco  bad  an  aqueduct  from  which  every  house 

was  supplied  by  a  pipe,  as  in  modern  cities.    Cortez,  in  his  first 

I  letter  to  Charles  V., mentions  the  spring  of  Aniilco,  near  Ohuru- 

j  busco,  of  which  the  water  was  conveyed  to  the  city  of  Mexico 

I  "  in  two  large  pipes,  molded  and  hard  as  stone,  but  the  wa- 

.  ters  never  ran  but  in  one  at  the  same  time."     The  Spaniards 

destroyed  it,  of  course.     Humboldt  saw  the  remains  of  it,  and 

says  it  was  inferior  to  the  aqueduct  of  Tezcueo. 

I      The  inca  Garcilasso  de  la  A'ega  was  born  in  1.539  at  Cusco, 

in  Peru,  about  eight  years  after  the   Spanish   invasion.     Hi.-* 

I  mother  was  a  native  princess,  his  father  a  Spaniard.     He  writes 

j  as  follows  of  the  Peruvian  aqueducts  :  — 

I  The  seventh  inea,  Viracoeha,  "  made  an  aqueduct  12  feet  in 
I  depth  and  120  leagues  in  length  ;  the  source  or  head  of  it  arose 
i  from  certjiin  springs  on  the  top  Of  a  high  mountain  between 
!  Parcu  and  Picuy,  which  was  so  plentiful  that  at  the  very  head 
of  the  fountains  they  seemed  to  be  rivers.  This  current  of  wa- 
ter had  its  course  through  all  the  country  of  the  Rucauas,  and 
t  served  to  water  the  pasturage  of  those  uninhabited  lands,  which 
1  are  about  18  leagues  iu  breadth,  ivattring  almost  the  whole 
country  of  Pent. 

'*  There  is  another  aqueduct  much  Hke  this,  which  traverses 
the  whole  province  oft'uutisuyu,  running  above  150  leagues 
from  south  to  north  Us  head,  or  original,  is  from  the  top 
of  high  mountains,  the  which  waters  falling  into  the  plains 
of  the  Quecbua.*,  greatly  refresh  their  pasturage,  when  the 
beats  of  the  summer  and  autumn  have  dried  up  the  moist- 
ure of  the  earth  " 

These  aqueducts  "were  carried  over  crnggy  rocks  and 
inaccessible  passages  ;  and  to  make  these  ways  plain,  they 
h!ul  no  help  of  instruments  forged  of  steel  or  iron,  such  as 
I'ickaxes  or  .sledges,  but  .«erved  themselves  only  with  one 
sfniic  to  break  another.  Nor  were  they  acquainted  with 
til.'  invention  of  arches,  to  convey  the  water  on  the  level 
from  one  precipice  to  the  other,  but  traced  round  the  moun- 
tain until  they  found  ways  and  passages  at  the  same  bight 
and  level  with  the  head  of  the  springs. 

"  The  cisterns  or  conservatories  which  they  made  for 
these  waters,  at  the  top  of  the  mountain,  wereabout  twelve 
tVtt  tU-i-p ;  the  passage  was  broken  through  the  rocks,  and 
chainn.'ls  made  of  hewn  stone,  of  about  two  yards  long 
and  about  a  yard  high,  which  were  cemented  together, 
and  rammed  in  with  earth  so  hard  that  no  water  would 


WATER-WORKS. 


2747 


WAVE-POWER. 


pass  between  to  veakea  or  vent  itself  by  the  holes  of  the  chan- 
nel- 

"  The  current  of  water  which  passes  through  all  the  division 
of  Cuutisuyu,  I  have  seen  in  the  province  of  Quechua,  which 
is  part  of  that  division,  and  considered  it  an  extraordinary 
work,  and  indeed  surpassiuc  the  description  and  report  which 
hith  been  made  of  it.  But  tbe  Spaniards,  who  were  aliens  and 
strangers,  little  regarded  the  convenience  of  these  works,  either 
to  serve  themselves  in  the  use  of  them,  or  keep  them  in  re- 
pair, nor  yet  to  take  so  much  notice  of  them  as  to  mention 
them  in  their  histories ;  but  rather  out  of  a  scornful  and  dis- 
daining humor,  have  suffered  them  to  run  into  ruiu  beyond  alt 
recovery.  The  sante  fate  hath  befallen  the  aqueducts  which 
the  Indians  made  for  watering  their  corn  lands,  of  which  two 
third:$  at  least  are  wholly  tiestroyed  and  none  kept  in  repair, 
unless  some  few  which  are  i^  useful  that  without  them  they 
cannot  sustain  themselves  with  bread,  nor  with  the  necessary 
provisions  of  life.  All  which  works  are  not  so  totally  destroyed 
but  that  there  still  remain  some  ruins  and  appearances  of 
them." 

The  water  supply  of  Rome  during  the  first  century  of  our  era 
would  suffice  a  population  of  7,000,000,  at  the  rate  of  the  Lon- 
don supply.  This,  however,  is  very  far  from  being  sufficient 
for  comfort  or  cteanliuess.  It  was  conveyed  to  Rome  by  nine 
aqueducts.  {See  Aqiedcct.)  Five  more  aqueducts  were  sub- 
sequently added.  Three  of  the  old  aqueducts  suffice  for  modern 
times.      See  Aqcedcct,  pacy  128. 

The  present  London  suppl\  during  July  is  127,563,492  gal- 
lons of  water  to  S.tJiSiOSS  persons,  residing  in  511,005  houses. 
The  number  of  miles  of  streets  containing  mains  constantly 
charged,  and  upon  which  hydrants  could  at  once  be  fixed,  is 
661.^  miles,  while  the  total  number  of  hydrants  erected  t  hereon 
is  at  present  2,507. 

The  supply  of  various  cities  is  reputed  to  be  as  follows :  — 

Washington 158  gallons  daily  to  each  person. 

New  York imj  gallons  daily  to  each  person. 

Brooklyn 50  g-illons  daily  to  each  f^erson. 

Philadelphia 55  g:tllons  daily  to  each  person. 

Baltimore 40  gallons  daily  to  each  person. 

Chicago 75  gallons  daily  to  each  person. 

Boston 60  gallons  daily  to  each  person. 

Cincinnati 60  gallons  daily  to  each  person . 

Albany 80  gallons  daily  to  each  person. 

Detroit 83  gallons  daily  to  each  person. 

Jersey  City 9^*  gallons  daily  to  each  person. 

BulTilo 61  gallons  daily  to  each  person. 

Cleveland 40  gallons  daily  to  each  person. 

Columbus 31)  gallons  daily  to  each  person. 

Montreal,  Canada  ...  55  gillons  daily  to  each  person, 

Toronto 77  gallons  daily  to  each  person. 

London,  England  ...  29  gallons  daily  to  each  person. 

Liverpool 23  gallons  daily  to  each  pierson. 

Glasgow 50  gallons  daily  to  each  person. 

Edinburgh 38  gallons  daily  to  each  i>erson. 

Dublin 25  gallons  daily  to  each  person. 

Paris 28  gallons  daily  to  each  person. 

Turin 22  gillons  daily  to  each  person. 

Toulouse 26  gallons  daily  to  each  person. 

Lyons 20  gallons  daily  to  each  person. 

Leghorn 30  gallons  daily  to  each  person, 

Berlin 20  gallons  diily  to  each  person. 

Hamburg 33  gallons  daily  to  each  person. 

The  first  water-works  in  the  United  States  were  planned  and 
constructed  by  Mr.  John  Christopher  Christensen,  at  Bethle- 
hem, Pa.,  in  il&l.  The  machinery  consisted  of  three  single- 
acting  force-pumps,  of  4-inch  caliber  and  18-inch  stroke,  and 
worked  by  a  triple  crank,  and  geared  to  the  shaft  of  an  under- 
shot water-wheel,  18  feet  in  diameter,  and  2  feet  clear  in  the 
buckets.  Tbe  water  was  raised  by  this  machinery  to  the  hight 
of  70  feet,  and  subsequently  to  114  feet.  The  works  were  in 
operation  as  late  as  1832.  The  first  rising  main  was  made  of 
gum-wood,  as  far  as  it  was  subject  to  great  pressure,  and  the 
rest  was  of  pitch-pine.  In  1789  leaden  pipes  were  substituted, 
and  in  1813  they  were  changed  for  iron. 

The  Corliss  pum ping-engine  for  the  ProviJence  Water-Works 
has  a  system  of  automatic  self- regulation.  The  tahff -engine  is 
capable  of  pumping  5,'XH),000  gallons  of  water  per  diem,  or 
more,  if  needed.  If  all  the  outlets  from  the  supply-pipes  dis- 
tributed over  the  service  of  the  city  are  closed,  so  that  no  water 
escapes,  the  pumping  appiratus  remains  perfectly  at  rest,  but 
the  instant  any  appreciable  outflow  occurs,  the  machinery  pro- 
ceeds to  supply  the  waste.  It  has  been  known  to  be  over  five 
and  a  half  minutes  in  making  a  single  revolution,  moving 
regularly  all  this  time,  however,  and  capiible  of  automatically 
increasing  the  rate  almost  immediately  to  more  than  30  revolu- 
tions a  minute. 

The  "Holly"  Water- Works  in  various  cities  of  the  Union 
have  also  an  automatic  regulator. 

The  first  engine  known  to  have  been  thus  automatically 
regulated  was  one  at  Ross,  Herefordshire,  England.  In  that 
town,  in  1720,  John  Kyrle.  celebrated  in  Pope's  "  Elegy  '■  as 
the  '*  Man  of  Ross,"  established  a  system  of  water  supply  for 
that  town,  which,  from  that  time  to  the  present,  has  been  un- 
interruptedly in  use.  The  distinctive  feature  of  this  system 
consists  in  forcing  water  by  pumps  into  the  street  mains,  eo  as 


to  supply  the  town  with  water  under  such  pressure  as  may  be 
required.  At  the  Ross  works,  the  ordinary  pressure  for  many 
years  has  been  45  pounds  per  square  inch.  Steam-power  has 
been  substituted  for  the  old  water-wheels  long  since. 

"Wat'tle.  A  fence,  iwiiel,  screen,  or  wall,  made 
of  willies  interlaced  with  stakes.  A  very  common 
device  iu  Europe  ;  not  so  usual  here.     See'  Hui;dle. 

Diodonis  Siculus  describes  the  houses  of  the  Britons  as  being 
made  of  stakes  wattled  like  hurdles,  and  thatched  with  reeds  or 
straw.  Strabo  says  the  fashion  was  round,  with  a  conical  roof; 
Caesar,  that  they  resembled  the  houses  of  the  Gauls,  and  were 
only  lighted  by  the  di»or.  The  .A.ntonine  Column,  engraved 
in  "Montfeucons  Supplement,"  III.  v.  2.  c.  8,  and  "  British 
Monachism,"  page  274,  shows  them  cylindrical,  with  dome- 
shaped  or  truncated  copical  roofs,  with  a  central  hole  at  the 
apes  for  a  chimney. 

Round  houses  o*f  stone,  with  thatched  roofs  bound  with  straw 
ropes,  are  yet  used  in  the  Scilly  Isles,  the  outlving  lands  of 
the  Cornwall  peninsula,  the  rough  comer  where  the  cymric  an- 
tochthenes  were  allowed  to  exist  when  the  stomi  of  Saxon  ma&. 
sacre  swept  over  the  land     See  Woodley's  "  Scilly,"  page  165. 

The  wattled  huts  of  the  Britons  were  grouped  in  forests  or  on 
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the  banks  of  rivers,  clustered  around  the  resi-  , 
deace  of  the  chief,  and  protected  by  a  ditch  and 
rampart  of  earth.      See  Strutt,  •'  Chronicles   of 
England,"  I.  254;  Fosbroke's  "'Encyclopedia  of  ^[ 

Antiquities,"'  II.,  plate  oppa^ite  pape  513.      For  -^^ZT 
Roman  camps,  see  lb.,  opposite  page  556. 

"The  walls  of  the  church  [First  Abbey  Church  of  Glasten- 
bury.  England],  according  to  Malmesbury,  were  made  of  twigs, 
winded  and  twisted  together,  after  the  antient  custonie,  that 
King's  palaces  were  used  to  be  built  So  the  King  of  Wales,  by 
name  Ueolus  Wha,  in  the  year  of  our  Lord  94(»,  built  a  house 
of  white  twigs,  to  retire  into  when  he  came  a  hunting  into 
South  Wales;  therefore  it  was  called  Tif  Gicyn,  that  is,  the 
White  houfe  For  to  the  end  that  it  might  be  distinguished 
from  vulgar  buildings,  he  cau.'MHl  tbe  twigs  (according  to  hLs 
princely  quality)  to  be  barkt ;  nay  cnstles  themselves,  in  those 
dales,  were  framed  of  the  same  materials  and  weaved  together  ; 
for  thus  writes  Giraldus  Canibrensi.<,  of  Pembroke  castle, 
(saith  he)  '  Arnulpbus  de  Montgomery  in  the  daies  of  King 
Henr>'  the  first  built  that  small  castle  of  twigs  and  slight 
turf."  "  —  Sam-mes. 

Wattled  chimneys  still  occur  in  Wales  ;  the  stick  chimneys, 
so  common  in  the  early  log-cabins  of  our  country,  are  very 
similar.  The  doors  of  the  British  houses  were  of  wattled  twigs 
and  clay.  Some  wattled  houses  yet  remain  in  Montgomery- 
shire, Wales  ;  reed  houses  are  yet  found  in  Ireland.  Dartmoor, 
England,  has  nnmerous  remains  of  circular  stone  foundations 
of  these  ancient  houses  of  turf  or  wattles :  — 
JunclfF  eortice  virg/r  — OviD. 

These  cireles  have  doorways  facing  the  south,  and  have 
diameters  from  12  to  30  feet.  See  Fosbroke's  '*  Encyclopedia," 
vt  su//ra^  Vol.  I.  pages  99  -  101. 

Waved  wneeL  The  edge  of  the  wheel  is  waved 
or  convoluted,  so  that  as  it  revolves  it  imparts  a  lat- 
eral oscillation  to  an  arm,  pitman,  or  what  not.  Au 
anti-fnction  roller  at  the  end  of  the  arm  traverses 
the  face  of  the  wheel,  following  its  prominences  and 
depressions.  The  cut  (Fig.  712S)  shows  its  applica- 
tion to  a  mower. 

"Wave-pow'er.  Numerous  attempts  have  been 
made  to  utilize  in  driving  machinerj'  the  power  of 
the  waves. 

Dr.  Scoresby  gives  the  following  interesting  facts  with  regard 
to  the  length  and  bight  of  ocean  waves.  The  mean  hight 
of  waves  in  the  Atlantic,  driven  by  a  westerly  gale,  is  18  feet. 
The  greatest  recorded  hight  of  a  wave  in  the  North  Atlantic, 
from  the  trough  to  the  crest,  is  43  feet.  In  northwest  gales, 
waves  40  feet  in  bight  have  been  measured  off  tbe  Cape  of  Good 
Hope,  while  those  off  Cape  Horn  were  32  feet  The  velocity  of 
ocean  storm-waves  in  the  Xorth  .\tlantic  is  about  32  miles  an 
hour,  and  that  recorded  by  Captain  Wilkes  for  the  Pacific  Ocean 
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is  26}  miles.    In  an  Atlantic  storm  the  breadth  of  the  waves, 

measured  from  on-st  to  crest,  is  about  600  feet. 

Some  sixty  >('.irs  sint-e  a  cotton-miU  was  built  on  a  rorking 
barge,  the  iiMchiiierv  to  be  moved  by  the  force  of  the  waves. 

See  lluckner's  jjatent,  -Ma.v  16,  1873. 

One  patent  of  March  80, 1869,  has  a  reservoir  \vhi<-h  is  filled 
by  the  waves  dasliiug  up  a  curveil  barrier  wall,  and  tbf  water 
thus  raised  hevond  its  normal  hitjhtiscaui^ed  to  drive  a  mill,  cud 
dischar;.'ed  at  the  retrc;tr  of  the  waves  or  the  ebb  of  the  tide. 

See  tllso  TlDE-WilBEL;    TiDE-MOTOa 

Strabo  spe;iks  of  several  e.irthquake-waves:  one  at  an  early 
period,  recorded  by  Timicus,  in  the  country  of  Campania, 

"  Ilelice  in  Acbsiia  wa-s  overwhelmed  iiy  an  eartlniuake-wave 
two  years  before  the  battle  of  Leuetra  [373  B.  c.].  Kratosthenes 
liiniself  says  that  he  saw  the  place-"' — Strvdo.  The  disjistcr 
occurred  at  nij;ht;  tlie  town  was  12  stadia  (12x202^  yards) 
from  the  sea.  The  territory  was  divided  among  the  neighbor- 
ing people. 

At  Arica,  the  seaport  of  Arequipa,  about  twenty  minutes 
after  the  first  shock,  all  of  which  lasted  but  a  few  minutes,  the 
gea  was  observed  suddenly  to  recede  and  immediately  afterward 
a  wall  of  water,  estimated  (o  bo  50  fi^et  in  biijlit,  was  seen  advan- 
cins;.  This  overwhelmed  a  large  portion  of  the  town,  carrying 
wiiti  it  tlie  United  States  steamer  Wateree  and  a  Peruvian  cor- 
TctCe,  which  had  been  anchored  before  the  town,  and  were 
landed  liigh  and  dry  half  a  mile  to  the  northward.  At  Cliala 
three  such  waves  swept  in,  the  sea  pimsing  more  than  half  a 
mile  beyond  its  usual  limits  At  Islay  there  were  no  less  than 
five  such  waves,  each  of  iucre;ising  furce,  and  an  hour  and  a 
half  after  their  commencement  the  w.ives  stid  ran  to  a  hight  of 
forty  feet  above  their  usual  level.  At  Iquinue,  a  single  wave 
some  50  feet  in  hight,  after  submerging  an  i^-'laud  lying  in 
front  of  the  town,  and  rushing  far  inland,  soon  resumed  its 
usu  il  condition. 

Similar  effects  have  been  frequently  noted  in  connection  with 
earthquakes.  Among  tiie  mo-t  remarkable  was  that  which 
occuiTcd  at  the  great  eirthquake  in  1755,  so  destructive  at  Lis- 
bon, where  an  immense  wall  of  water  many  feet  in  hight  was 
observed  to  conie  rolling  inward  from  the  Atlantic,  breaking 
with  irresistible  force  upon  the  shore  and  carrying  everything 
before  it.  The  frequent  e.irtliquakcs  which  have  devastated 
the  Pacific  coast  of  South  America,  lying  at  the  base  of  the 
Peruvian  and  Chilian  Andes,  liave  been  accompanied  by  the 
Rame  phenomenon.  These  waves,  far  exceeding  in  hight  the  or- 
dinary waves  of  the  sea,  and  still  more  the  great  tidal  wave 
which  twice  each  day  makes  the  circuit  of  the  globe,  have  twice 
totally  destroyed  the  town  of  Callao  with  the  greater  part  of 
its  inhabitants,  carrying  ships  far  inland.  None,  however,  liave 
probably  equalled  in  their  hight,  or  in  the  extent  for  which 
they  have  heen  traced  over  the  earth's  surf  ice,  that  which 
accompanied  the  terrib.e  earthquake  at  Arequipa  a  few  minutes 
after  5  p.  m.,  on  the  13tli  of  August,  1868. 

.\t  Callao  the  waters  retreared  considerably,  but  the  return 
flow  was  much  le^s  severe  in  its  elTects.  Irregular  movements 
of  the  sea,  however,  continued  for  several  days. 

In  less  than  three  hours  afcer  the  occurrence  of  the  earth- 
quake the  effects  of  this  wave  were  experienced  at  (.'('([uinibo. 
800  miles  south  of  Arica,  and  in  about  an  hour  it  had  reached 
Constitucion,  450  miles  still  firther  to  the  southward. 

At  San  Pedro  in  Southern  California,  nearly  5,0<HI  miles  from 
Arica,  a  few  hours  after  the  occurrence  of  the  earthquake  the 
sea  rose  upward  of  60  teet  above  its  ordinary  level. 

At  the  Sandwich  Islands,  over  6,00'J  miles  distant,  in  the 
nigbt  between  the  13th  and  1-lth,  the  sea  suddeidy  rose  with 
jiuch  vinlcnce  as  to  iuund.ite  soaie  of  the  smaller  i.>lands,  and 
its  oscillations  were  observable  for  three  days. 

At  Yokohama,  Jap  ui,  more  than  10,500  miles  from  Arica,  an 
enormous  wave  poured  in  on  the  14tli  of  August ;  the  hour  is 
not  given 

In  the  South  Pacific  the  wave  reached  the  ^Marquesas  and  ad- 
jacent groups  shortly  before  midnight :  some  were  entirely  sub- 
merged. It  appro  iched  the  Samoa  or  Navigator's  Islands  about 
half  past  two  in  the  morning  of  the  14th,  and  the  sea,  after  ri>- 
ing  to  an  unprecedented  higlit.more  gradually  sauk  :  this  alter- 
nate rising  and  falling  continued  for  several  days.  New  Zealand 
was  reached  about  an  himr  later  ;  here  the  water  gradually  re- 
ceded, until  at  b'urt  Littleton  the  whole  harbor  was  left  di*y  and 
continued  so  for  some  twenty  minutes  ;  the  water  tlien  returned 
in  a  perpendiiMilar  wave,  10  or  12  feet  high.  Abnut  five  the 
water  retreated  very  slowly  as  before,  reaching  its  lowest  stage 
about  six,  to  be  succeeded  an  hour  later  by  a  wave  similar  to 
the  first  There  were  four  of  those  oscillations  in  all,  occurring 
at  intervals  of  about  two  brmrs  These  disturbances,  tUoug.i 
less  considerable,  continued  until  the  17th.  At  hours  varying 
from  Gh  in  the  morning  to  noon  the  gre>at  wave  liad  reached 
different  points  on  the  eastern  and  southern  shores  of  .Aus- 
tralia ;  but  here  its  effects  were  less  decided.  It  has  been 
calculated  that  its  total  length  could  not  have  been  less  than 
8,000  miles,  the  width  varying  from  200  to  1,000  miles.  The 
length  of  tlie  region  where  the  direct  effects  of  the  earthquake 
Were  perceived  is  estimated  at  240  miles. 

Wave-trap.  {Hijdraalic  Eiujineerinfj.)  A  widen- 
ing inward  ol  tho  sidt-s  of  pit-rs,  to  attbrd  space  for 
storm-waves  which  I'oU  in  at  the  entrance  to  spread 
and  e.vtend  themselves. 


"Wax.  A  fatty,  solid  substance  secreted  by  bees. 
Also,  some  vegetable  exudations,  resembling  true 
wax  in  finalities  or  appearance.  See  Sealing-wax; 
GltAFTiNii-AVAX  ;  etc 

For  bli-acliiiig,  see  patent  No.  38.540. 
Waxed-end.   A  shoemaker's  sewing-thread  with 
a  biistie  ingrniuiisly  fastened  at  the  end,  to  enable  it 
to  lead  through  the  hole  made  by  the  awl. 
See  patents,  No3. 

134,008.     Preparing  wax-ends. 

9,817.     Machine  for  twisting  wax-ends. 
73,270.     Machine  for  twisting  wax-ends. 

Wax'er.  An  attachment  to  a  leather  sewing- 
machine  to  wax  the  thread  as  it  runs  from  the  spool 
to  the  needle. 

Waxing.  1.  {Lmthcr-manufadurc.)  The  pro- 
cess uf  hni.shing  leather  which  has  been  shaird, 
(brubcd,  (frcfincd^  bruised,  and  ivhitawd.  It  consists 
of  treating  with  blacking  (oil,  lampblack,  and  tal- 
low), black  size  (stitt*  size  and  tallow),  and  subse- 
quent treatment  with  a  slicker. 

2.  The  treatment  of  thread  with  soft  wax  in  the 
sewing-machine  for  boots  and  shoes. 

3.  Tlie  process  of  stoj>["ing-out  colors  in  calico- 
printing. 

Wax-match  Ma-chine'. 

A  machine  for  preparing  wax-coated  matches  for  dipping  was 
invented  and  exhibited  at  the  Paris  Exposition,  by  Mr.  Mujica 
of  St.  Sebastian,  Spain.  The  lengths  are  cut  by  the  machine, 
which  arranges  them,  all  the  matches  of  each  layer  being  cut 
simultaneously  by  one  action  of  the  knife.  The  material,  which 
is  tJexible,  being  a  cotton  wick  covered  with  wax,  is  placed  in 
the  machine  in  coils.  From  these  coils,  or  bobbins,  seventy- 
two  little  waxen  cylinders  are  carried  forward  by  the  rotation 
of  a  pair  of  feeding  rollers,  and  at  the  proper  moment  the  knife 
cuts  them,  and  the  matches  thus  cut  off  rest  upon  a  receiving 
plate  covered  with  flannel.  For  the  rest,  the  operation  is 
essentially  the  same  as  tiiat  described  above.  The  fi-ame  is  de- 
pressed in  this  case  by  means  of  a  screw,  and  a  .second  plate  is 
placed  on  the  row  of  matches  which  has  just  been  deposited. 
The  frame  will  hold  4,000  or  more  matches,  which  are  secured 
and  dipped  as  above  described.  The  whole  operation  occupies 
from  five  to  eight  minutes.  A  single  workman  may  prepare 
and  finish  with  this  machine  as  many  as  400,000  matches  a  day. 

i      Wax-mod'el-ing.      Wax   was   formerly   much 

I  used  by  sculptois  in  forming  their  models,  particu- 
larly fur  hollow  castings.     The  process,  however,  has 

I  been  generally  superseded  by  that  of  clay  and  sand 

I  modeling,  though  wax  is  still  employed  by  silver- 
smiths.    See  Stati'aky  Casting. 

I      Founder's  wax  was  commonly  mixed  with  tallow,  turpeutine> 

I  and  pitch,  in  the  proportion  of  about  ten  of  wiix  to  one  of  each 
of  the  other  ingredients.  When  the  safe-mold  from  the  model 
was  completed  it  was  tilled  in  to  a  certjiin  thickne-ss  with  wax, 
and  the  interior  was  filled  with  a  tire-proof  composition  of  plas- 

!  ter  and  brick-dust  to  form  a  core.  The  mold  was  then  re- 
moved,and  the  wax,  after  being  carefully  revised  by  the  sculptor, 

j  was  covered  with  a  fire-proof  mold  composed  of  plaster,  brick- 
dust,  cow-hair,  and  horse-dung,  laid  on  in  layers  with  a  brush. 
When  sufficiently  thick,  the  whole  being  properly  supported 
and  vents  being  made,  a  coal-fire  was  kindled  around  it  and  all 
the  wax  burned  out.  The  mold  was  then  bricked  up,  the  pit 
filled  with  saud,  and  the  metal  being  poured  in  took  the  place 
of  the  wax. 

A  simple  mode  of  forming  the  wax  shell  is  to  immerse  the 
mold,  while  the  wax  is  yet  fluid,  into  cold  water  ;  this  hardens 
tlie  wax  superficially  ;  the  interior  fluid  part  is  then  drawn  off. 
In  the  so-called  ceroplasttc  art  the  objects,  sucli  as  images, 
fruit.s,  flowers,  anatonncal  models,  etc.,  are  cast  in  the  wax 
itself.  The  molds  are  composed  of  plaster  of  paris.  or  a  compo- 
sition of  beeswax,  burgundy  pitch,  and  venire  turpentine,  with 
a  very  little  olive-oil.  Tliis  composition  is  elastic,  and  when 
thin  can  be  poided  off  the  cast. 

A  cheap  method  adopted  with  waxen  figures  is  to  mold  the 
face  in  paper  pulp  and  size,  paint  it  in  strong  colors,  and  apply 
two  or  three  coats  of  fine  wax  through  which  the  colors  show. 
The  eyes  and  hair  can  theu  be  added.  Local  effects  can  be 
modified  by  painting  with  wax  and  turpentine. 

Way.    {Shipicriifhdiu/.)    a.  The  timber  sills  upon 

,  which  a  ship  is  built,  and  upon  which  she  slides  in 
launching, 

i  b.  The  inclined  sills  or  track  upon  which  a  ship 
slides  when  being  drawn  up  out  of  the  water.     See 

I  Slip. 
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"Way-eud.  (Muiin(f.)  Atcrmappliediniron-stone 

mines  to  that  part  of  tlie  face  where  the  road  entei-s. 

^'^ay'S^te.     Tlie  tail-race  of  a  mill. 

Ways.  Halks  or  skids  for  rolling  up  weights  or 
for  sliuin;;  them  down. 

LoHiiciinig-wai/s  support  the  cradle  of  a  ship,  and 
form  the  track  on  wliicli  it  descends  into  tlie  water. 

The  great  ship  of  Ptolemy  Philopator  was  built  oa  ways  ; 
Callixeiius,  io  his  "  Accouut  of  Ak-xamlria,"  quuteU  by  Athe- 
neeus  in  his  *'  Deipnosophists,"  V.  3^.  sa>s  :  — 

"  The  vessel  was  launched  originally  from  a  sort  of  frame- 
work which  they  say  was  erected  and  made  out  of  the  wood  of 
50  ships  of  5  ranks  of  oars  " 

"Way-shaft  (Sfcam-enr/iiu:.)  A  shaft  in  a  lever- 
heam  engine  which  actuates  the  slide-valve.  See 
Lf,veu-i-:n<;ink. 

Way-wis'er.  A  somewhat  fanciful  name  for  the 
pedometer,  perambulator,  or  Odometki;.  See  the 
latter. 

Weap'ons  and  Ac-cou'ter-ments.  Sec  un- 
der the  following  heads  :  — 


Accelerator. 
Accouterments. 
Air-guQ 
Ammunition. 
Angel-shot. 
Arbalest. 
Armor. 
Arms. 

Aruistrong-gun. 
Arquebus. 
Arrow. 
Artillery. 
Assegai. 
Back-sight. 
Back -sword. 
Bait. 

Ball-cartridge. 
Ballista. 

Ballistic  pendulum. 
Ball-screw. 
Bar-shot. 
Battering- ram. 
Battery. 
Battery -forge. 
Battery-gun. 
Battery -wagon. 
Batt!e-ase. 
Bayonet. 

Bayonet -scabbard  frog. 
Bii'bo. 
Bill- 
Bird  bolt. 
Birdiog-piece. 
Blank  cartridge. 
Blow-pipe  for  blow-gun. 
Blunderbuss. 
Boarding-pike. 
Bolas. 
Bomb. 
Bombard. 
Bomb-chest- 
Bomb  for  killing  whales. 
Bomb-lance. 
Bomb-shell. 
Boomerang. 
Bow. 

Bi>wie-knife. 
Bnike. 

Breech-loader. 
Breech-sight. 
Broadsword. 
Buckshot. 
Bridge -barrel. 
Bullet. 
Bullet-mold. 
Bullet-screw. 
Bullet-shell. 
Burrel-shot 
CaissoD. 
Cane-gun. 
Canister-shot. 
Cannon. 
Cannon-ball. 
Cannon  royal 
Cap.     Percussion 
Carbine. 
Carcass. 
Carronade. 
Carthoun. 


Cartouch. 

Cartouch-box. 

Cartridge, 

Cartridge- bag. 

Carlriilgi--belt. 

Cartridge-box. 

Cartridge  retractor. 

Casemate-gun. 

Case-shot. 

Catapult. 

Cavalot. 

Centrifugal  gun. 

Chain-shot. 

Charge. 

Charger. 

Cha^sL'pot-gun. 

Chassis. 

Chronograph. 

Chronoscope. 

Cimeter. 

Claymore. 

Coehom. 

Columbiad. 

Combination  fuse. 

Congreve-rocket. 

CrosS-bar  shot. 

Cross-bow. 

Cuirass. 

Cuisse. 

Culverin. 

Curtal-axe. 

Cutlass. 

Dagger. 

Dahlgren-gun. 

Dart. 

Dirk 

Double-barreled  gun. 

Double  headed  shot. 

Enfield  rifle. 

Eprouvette. 

Falchion. 

Field-gun. 

Fire-arm. 

Fire-ball 

Fire-lock. 

Fish-gig. 

Flint. 

Flint-lock. 

Flviug-artillery. 

Foil. 

Fowling-piece. 

Friction-primer. 

Friction-tube 

Fuse. 

Fuse-lock 

Fusil. 

Gat  ling-gun. 

Gauntlet. 

Gingal. 

Gisarm. 

Glare. 

Grape-phot. 

Greek -fire. 

Grenade. 

Gun. 

Gun-barrel. 

Gun-carriage. 

Gun-cotton 

Gun-harpoon. 


Gun-lock. 
Gunner's  calipers. 
Gunner's  level. 
Gunner's  perpendicular. 
Gunner's  quadrant. 
Gun-pendulum. 
Gunpowder, 
(lun-stock. 
Gun-tackle. 
Hair-trigger. 
Halberd. 
Hammer. 
Hand-grenade. 
Hanger. 
Harping-iron. 
Uarpoon 
Haversack. 
Helmet. 
Howitzer. 

Incendiary  compounds. 
Incendiary  shell. 
Javelin. 
Jingal. 
Junk-wad. 
Knapsack. 
Ladle 

Lancaster-gun. 
Lance- 
Langrel, 
L.VSO. 
Leister. 
Level.     Gun 
Light  ball. 
Limber 
Linstock. 
Lock -gun. 
Long-bow. 
Lubricator. 
Mace. 
Madrier. 
Magazine-arm . 
Malkin. 
Martel-de-fer. 
Martin's  shell. 
Match. 
Match-lock. 
Merkin. 

Metallic  cartridge. 
Minie-ball. 
Mitrailleur. 
Morning-star. 
Mortar. 
Musket. 
Musketoon. 
Muzzle-sight. 
Nail-ball. 
Needle-gun, 
Nipple. 
Onager. 
Ordnance. 
Ordnance-operating. 
Paixhan. 
Parrol-gun . 
Pass-box 

Pendulum-hausse 
Percussion  raji. 
Percus.sion-fiisc. 
I  Percussion-shell. 
;  Petard. 
!  Pike. 
I  Pistol. 

I  Pistol -carbine. 
I  Pivot-gun. 
1  Pointing- wire. 
I  Poniard. 
I  Port-fire. 
Pot-gun. 
Powder-flask. 
Powder-hose - 
Primer. 


Priming-tube. 
Priming-wire. 
Pritch. 

Projectiles.    See  List. 
Prolonge. 
Proof. 

Quick-match. 
Quiver. 
Quoin. 
Rammer. 
Ramrod. 
Rapier. 

Repeating  fire-arm. 
Retractor. 
Revolver. 
Kibadoquin. 
Rifle 
Rifling. 
Rocket 

Rocket- harpoon. 
Round-shot. 
Saber. 

Saber-bayonet. 
Sabot. 
Saker. 
Salamander. 
Sand-shot. 
Scabbard. 
Scimcter. 
Segment-shell. 
Shell. 
Shield. 
Shot. 

Shot-cartridgc- 
Shot-gun 
Shot -pouch. 
Shrapnel. 
Shunt-gun. 
Siege-gun. 
Sight.    Gun 
Signal-rocket. 
Sling. 

Slow-match. 
Slug. 

Small-arm. 
Smoke-bail. 
Spear. 

Spherical  case-shot. 
Sponge. 
Stanchion-gun. 
Steam -gun. 
Stiletto. 
Stock-fowler. 
Stretcher. 
Sumpit. 
Swab. 
Swivel-gun. 
Sword, 

Tangent-scale. 
Tape-primer. 
Thumbstali. 
Time-f use- 
Tinker. 
Tomahawk. 
Tompion. 
Torpedo. 
Traverse-circle. 
Tube.     Priming 
Tumbler-punch. 
Twist. 

Vent -stopper. 
Wad. 

Wad-mill  tilt. 
Wad-punch. 
Whip. 

Whitworth-gun. 
Wiper. 

Wire-cartridge 
Worm. 


Weath^er.     (A'autical,)     Tlie  side  of  the  vesi 
exposed  to  the  wind  ;    in  contradistinction  to  tR 
lee  or  kcicard  .side,  which  is  away  from  the  wind. 

^^eath'er  -  board.     Lapping  siding-boards  for 
houses. 


WEATHER-BOARDING   CLAMR. 
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WEAVING. 


Weath'er-board'ing  Clamp.  One  for  holiUn*; 

tlie  boiud  agiiinsl,  tin-  .st inldiiii^'  wliile  nailing.      The 

(.levit'c  is  fliunpuil  tu  tliL*  conit'i"  boaii.1  or 

Fig.  7130.      sasli-Iiuniig  of  the  housi-,  and  the  ad- 

jnstalile  claw-ann  sui)iioits  one  end  ui' 

tlic  hoard. 

Weath'er-board'iiig  Gage.    One 
for  spacing  and  holding  the  board.s  at  ' 
a  gaged   distance   apart   while    being 
nailed.  i 

The  fixed   do^   takes   under  the  edge  of  a 
boiinl,  and   the  spring-duj;  is  depressed  by  a 
lever  to  engage  the  face  of  a  board  below  and  i 
give  support  to  a  board  above.  j 

Kig  7131  is  not  for  holding,  but  is  for  niak-  ] 
ing  tlie  scribe-uiark  for  the  lower  edge  of  the 
next  board.  Tlie  adjustable  scribe  is  used  for 
marking  the  weatber-boavdiug.  The  slide-gage 
is  used  for  spacing,  is  !?et  to  the  scale,  and  is 
adjusted  by  a  longitudinal  screw-rod  turned  by 
a  knob  at  the  end.  The  spur  Is  used  to  denote 
the  plare  for  the  next  gage-nail. 

Weath'er-board'ing  Saw.  A  nia- 
ciiine  for  I'Utting  logs  into  feathei-eiige 
Clapboard-      boards  for  weather-boarding. 

Tt  is  a  circular  saw  which  cuts  kerfs  the 
length  of  the  log  from  the  bark  toward  the  heart  the  depth 
being  that  requn-ed  for  the  width  of  the  boards,  after  which 


Weath'er-proph'et.  A  hijfjromcUr,  Usually 
eortain  nun-lianieal  resnlts  from  the  weight  or  Ile.xure 
of  materials,  due  to  danipne.ss,  are  made  to  move  a 
tigure  or  pair  of  tigures,  — a  man  and  a  woman  on  a 
poiseil  arm,  for  instance,  so  that  the  former  advances 
iVom  his  jtoreli  in  wet,  the  lady  in  dry  weather. 

In  Fig.  7132,  the  seed  of  a  geranium,  which  is  found  to  ei>il 
itself  up  by  the  action  of  moisture,  and  uncoil  when  dry,  is 
connected  with  a  shaft,  upon  which  is  balanced  a  delicate  dimin- 
utive umbrella,  so  that  in  moist  weather  the  umbrella  shall 
be  raised  up  over  the  head  of  a  little  figure  of  a  man,  to  which 
the  shaft  is  att^iched,  and  fall  down  to  a  borizoutul  position 
when  the  weather  is  dry.     See  also  IlYGROMETEa. 

Weath'er-strip.  A  pliable  piece  of  rubber,  for 
instance,  which  closes  accurately  the  space  between 
the  shut  door  and  the  threshold. 

Or  a  jointed  piece  which  lifts  clear  when  the  door 
is  opened,  and  shuts  tightly  down   when 
the  door  is  closed.  F''-'-  '^134. 


Fig.  7131. 


lA 


t^cnbe-Hook  for  Weather- Boarding. 

another  rank  of  hoards  is  cut  o(T,  if  the  size  of  the  log  permit. 
See  •'  IIoltzapiTel,"  II.  797,  Fig.  790. 

Weath'er-cock.     A  vane,  turneil  by  the  wind 
to  show  the  direction  thereof. 

A  brazen  triton  holding  a  rod  in  hi.'?  hands  was  a  common 
figure     in     Greece    and 
Rome.      In  Constantino- 
ple, a  female   figure  was 
placed  on  the  summit  of 
a     brazen     obelisk,    and 
turned  by  the  impulse  of 
the  wind  ;  it  was  called 
the     Imnihnaiii     of   the 
ivimlfi.      An  anemoscope 
near  the   Appian    Way   had  a 
round   table   of   stone   divided 
and  inscribed  with  the  names 
of  the  twelve  winds.     The  cock 
became  n  favorite  form  of  vane,  as 
an  emblem  of  vigilance,  and  hence 
the  name  weathercock. 


Weather- Prophet. 


■Weath'er-glass.  An  in- 
strument for  indicating  com- 
ing changes  in  the  weather. 

A  barorneter,  or  a  hygrnmeter 
One  act-s  by  the  varying  iceishi  of 
the  atmosphere  ;  the  latter  by 
changes  in  its  wetness. 

The  sympiesometer  is  a  form  of 
barometer 

"Walked  to Greatorex's, and  have 
bespoke  a  woatber-glnsse  of  him." 
—  PEPY'i's  Diari/,  1662. 

■Weath'er-ing.  The  angle 
at  whicli  the  sails  of  a  wind- 
mill are  set. 


In  Fig.  7133,  a  flexible  strip,  attached  to  the 
bottom  of  the  tioor,  occupies,  when  the  door  is 
closed,  a  metallic  trough  which  carries  the  water 
awjiy. 

In  Fig.  7134,  the  leaf  i.s  attached  by  an  ela.«tic 
strip  to  the  cleat  on  the  door.  The  hinging  por- 
tion admits  of  the  depression  of  the  leaf,  and,  by 


I 


Weather- Strip, 


Weather' Strip. 


That  placed  in  vertical  ]io- 
Fig.  7135. 


its  resiliency,   acts  as  a  spring  to  raise  it  when  the  door  is 
ojicn. 

Weath'er-til'ing. 

sit  ion  on  the  side  of  a 
house. 
"Weav'ing.     See 

Loom. 

Fig.  7135  is  from  an 
illuminated  MvS.  of  the 
"Boeeace  des  Nobles 
Femmes,"  and  illus- 
trates the  story  of 
C'yrille,  the  wife  of 
King  Tarquin.  One 
lady  eards  the  wool, 
another  spius  it,  using 
a  distaif  and  wliorl  ; 
the  (|ueen  weaves. 

See  under  the  following 
heads  :  — 
Abb. 

Bar-loom. 
Barrel -loom. 
Basket- weaving  loom. 
Batten. 
Bead  loom. 
Ream. 
Beaming. 

Belting-weaving  loom. 
Bier. 

niind-weaving  loom. 
Bobbin  for  shuttle. 
Bottle-case  loom. 
Braiding-machine. 
Brussels-carpet  loom. 
Button-loom. 
Caam . 
Card. 

Carpet-loom. 
Case. 
Chain. 
Circul&r  loom. 


A  Queen  and  her  Matd.s  at  ff^urk. 

Circular  shuttle-box  loom. 

Compass-board. 

Corded-fabric  loom. 

Cording. 

Counterpane-loom. 

Couper. 

Crinoline-loom. 

Cross-weaving  loom. 

Cross-shed. 

Curvilinear-weaving  loom. 

Cut-piled  fabric-loom. 

Cut-mark. 

Cuttee. 

Damask -loom. 

Double-cloth  loom. 

Double-piled  fabric-loom. 

Draft. 

Drawing-in. 

Draw -loom. 

Driver. 

Drop-box. 

Elastic-fabric  loom. 


"WEB. 
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Electric  loom. 
Bod. 

Fell. 

Figured-fabric  loom. 
Figure-weaTing. 

Filliag. 

Flaw. 

Floating. 

Flashing. 

Fly-shuttle. 

Fringe-loom. 

Gauze- loom. 

Uai  re  loth-loom. 

Hand-loom. 

Harness. 

Ilarness-motiOQ. 

lleald. 

Heck. 

Ileck-box. 

IK-aaie. 

Horsehair-loom. 

Hose-loom. 

Ini;rain-carpet  loom. 

.1  acq  uard- loom. 

Lash. 

Lathe. 

I.ay. 

Ii.iy-race. 

Leaf. 

Lea- rod. 

Lea.ie. 

I^ease-rod. 

fjeash. 

Let-off. 

Loom. 

Loom -card. 

Looui-liaruesg. 

I.'^om-sbuttle. 

Mail. 

Matting-ioom. 

Metallic-ti:*sue  loom. 

Narrow-fibric  loom. 

Palmleaf  loom. 

Fattern-box. 

Pattern -card. 

Pattern-chaio. 

Pattern-cylinder. 

Picker. 

Picker-sfciff 

Picking-peg. 

Piled-fabric  loom. 

Pile- weaving. 

Pile- wire. 

Pirn. 

Positive-motion  loom. 

"Web.     1.   Woven  fabric. 

2.     a.   The  plate,  or  its  equivalent,  in  a  beam  or 
Fig  7133.       gii'ler  whioli  coiinerts  tiie  upper  and 
P^     lowrr  Hat  i)lates  or  latenilly  e.\tend- 
J:]  ing  portions  (2,  Fit,'.  7136^. 
^         b.  The  corresponding  portion, between 
tl»e  trc((d  ixwiifoot  of  a  railway-rail  (3). 

3.  That  portion  ot"  a  car-wheel 
which  extends  between  the  hub  and 
the  rim  (1). 

4.  The  blade  of  a  saw. 

5.  {rchicU.) 
Stout  bands  of 
useil  a.s  straps  to 

limit  the  extension  of  the  hood. 
See  al.so  AVF.nnisr.. 

6.  {Anvil.)  That  portion  uf 
an  ordinary 
anvil  which  is 
of  reduced  .size 
below  the 
liead,  and  from 
which  the  di- 
vergent horns  ^^j 
proceed. 

7-  The  arm 
of  a  cmnk, 
connecting 
the  shaft  and 
the  wrist  (4). 

8.  T\\&bUoi 


Power-loom. 

Race 

Kaddle. 

Kavel. 

Keed. 

Ribbon-loom. 

Rockiug-tree, 

Satiu-loora. 

Scurf-loom. 

Shaped-fabric  loom. 

Shawl- loom. 

Shed. 

SbeU. 

Shoot. 

Shot. 

Shuttle. 

Shuttle-bos. 

Shuttle-check. 

Shuttle-winder. 

Sieve-cloth  loom. 

Silk-loom. 

Simblot. 

Simple. 

Sley. 

Split. 

Stop-motion. 

Straw-fabric  loom. 

Stripe. 

Swivel-loom. 

Sword. 

Table. 

Take-up. 

Tanty. 

Temple, 

Templet. 

Terry -fabric. 

Thrum. 

Travers. 

T  re  vat. 

Tubular- fabric  loom. 

Twill. 

Twist. 

Two  or  three  ply  carpet-loom. 

Velvet-loom. 

Warp. 

Warp-beam. 

Warp -dresser. 

Warping-jick. 

Warping-uiill. 

Weft. 

Weft-fork. 

Weft-hook. 

Wire-weaving  loom. 

Woof. 


a  key  consists  of  the  ircb  and  the  warda.  Tiic  lat- 
ter are  the  slots  whiuh  are  traversed  by  the  ward.^of 
the  lock  a.s  the  key  turns.     See  Ki-;v. 

■Web'bing.  {Saddlery.)  1.  Canvas  employed  in 
the  lining  ot  a  saddle. 

2.  A  woven  band  of  cotton  or  Hax,  generally 
striped,  and  used  for  reins,  girths,  straining-pieces 
of  .saddles,  .surcingles,  bed-huttums,  etc. 

"Web  Print'iug-ma-chiue'.  A  printing-ma- 
chine which  takes  its  paper  from  the  web  or  i-oll. 

The  iccb-prcss  is  a  late  improvement,  and  bids  fair 
to  supersede  ail  others  for  large  editions  and  long 
numbers  where  great  nieety  is  "not  reipured.  It  is 
not  yet  expected  that  for  tine  book-work  and  cuts  it 
will  supersede  the  flat-bed  presses. 

The  Walter  press  is  described  and  illustrated  at  page  1667. 
Fig.  3641.  ' 

The  BuHock  press  at  page  1667,  Figs.  3642,  3fr43. 

The  "  Victory,*'  page  1797,  Fig.  3951. 

The  Campbell  is  running  on  a  Jersey  City  new.'jpaper,  but  is 
not  illustrated  in  this  book,  not  having  been  received  in  lime. 

in  thelloe  web  perfectiug-pre&s(  Fig.  7137),  the  paper  is  printed 
from  a  roll  containing  a  length  of  over  four  mile.s  und  a  half,  — 
efniat  to  10,000  papers.  The  machine  has  tluve  pairs  of  cylin- 
ders geared  together.  A  roll,  having  been  previously  dauiited, 
is  lifted  into  place  by  a  small  crane,  and  tlie  j»aper  from  it 
passes  between  the  first  pair  of  cylinders,  the  circumferences  of 
each  of  which  are  just  equal  to  tile  required  length  of  the  sheet. 
One  of  these  cylinders  ha.'j  its  periphery  covered  with  .'•tereo- 
type  plates  of  the  matter  to  be  printed,  and  is  supplied  in  the 
usual  manner  with  an  ink  fountain  and  distributing  rollers, 
which,  as  the  cylinder  revolves,  apply  the  ink  to  the  stereotype 
form.  The  other  cylinder  is  covered  with  blanket,  and  as  they 
revolve  together  with  the  paper  between  them  they  print  its  first 
side.  The  paper  then  passes  ou  between  the  second  pair  of  t-j  1- 
indcrs,  and  presents  its  blank  side  to  the  stereotype  plates  of  the 
second  type-cylinder.  The  paper  then  pas.'>es  onward  to  the  cut- 
ting-cylinders, on  the  periphery  of  one  of  which  is  a  projecting 
knife,  that,  as  they  revolve,  enters  into  a  narrow  groove  in  the  op- 
posite cylinder,  and  thus  at  each  revolution  severs  a  sheet  from 
the  roll.  These  sheets  are  successively  eouveyed  by  two  series  of 
endless  tapes  to  a  revolving  cylinder,  which  retains  them  until  .<;ix 
(orany  desired  number)  are  collected  upon  it,  when  they  are  de- 
livered in  a  body  to  the  sheet-flyer.  A  circular  cutter  cuts  ihe 
double  sheets  into  single  copies.  A  counter  is  attached  which 
shows  the  number  of  sheets  printed-  The  machine  occupies  a 
space  of  about  20  feet  long,  6  feet  wide,  and  7  feet  high. 

These  machines  have  a  reputation  on  botti  sides  of  the  At- 
lantic, being  used  by  the  London  "  Lloyd's  News,"  "  Standard," 
and  "  Telegraph,"  while  several  of  them  are  now  used  in  news- 
paper offices  in  the  United  States. 

The  latest  form  of  this  press  was  exhibited  in  the  Machinery 

Hall,  Centennial  grounds,  having  an  automatic  folding  attach- 

I  nient  and  deliveries  on  each  of  four  banks,  at  the  rate  of  7,500 

each,  a  total  of  30,000  per  hour  of  the  Philadelphia  "  Times,*' 

equal  to  15,000  of  a  paper  of  the  size  of  the  Aew  York  "  Trib- 

;  uue,"  for  instance. 

I  Fig.  713S  illustrates  a  web  perfecting-press,  made  at  Augs- 
;  burg  The  paper  passes  first  through  daniping-rollers,  adjust- 
able to  give  any  required  degree  of  wetne>s,  then  through  ad- 
justable tension-rollers  to  the  first  type-cylinder,  whicii  is  the 
lowest  in  the  vertical  series  of  four,  seen  in  the  cut ;  the  two 
central  ones  are  the  impression-cylinders,  and  the  upper  one 
1  the  second  type-cylinder. 


Car-Wfieel. 
textile  fabric 


Fig.  7137, 


Receiving  an  im- 
pression between 
the  lower  type 
and  impressioa 
nders,  it  is  car- 
ried upward  and 
bjickward,      and, 

ssing  forward 
lu-tween  the  up- 
per type  and  im- 
Itres.*ion  cylin- 
ders,   is     printed 


Hoe^s  Web  Per/fcting  Prinltng-Mackine. 
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on  tUe  other  side.     These  four  cyUD(ier»  are   all  exactly   of 

the  same  size,   pi'oduciug  a  pfilV-'ct  icj^ister.     The  pajter  no.*- 

passes  hori^otitalty  forward  to  the  curtiii;:-fjliDder.-',  w.iirh  are 

oil  the  same  levul  us  the  two  upper  priuiiuj^-cylinders,  aud  o1 

the  fame    diameter,  tlieir  eir- 

cumfi;i"eiiceibeiagex.Lctiy  equal 

to   tlie  leugth  of  the  sheet ;  a 

knife   on    oue    luting  a   corre- 

spoudiug  groove  in   tlie    other 

severs  the  shi-ct,  which  is  then 

carried  upward  by  the  t  ipcs  to 

the  delivery-apparatU".         lue 

speed  of  e;ich  slieet  is  accein 

aFedat  this  point,  so  :ls  [o  ptc 

serve    a    certain    interval    be 


tween  them.     The  delivery  is  to  the  right  and  left  aiternately. 

An  index  registers  the  number  of  copies  printed  as  they  are 

tut  otr. 

Tue  Campbell  perfec ting-press  is  also  a  two-iuipression  aud 

two-priutiuji     rutler- machine, 


Fig.  7138. 


with  automatic  folder. 

Web-sa-w.      A   saw 

strained  LetWL'eii  points 
or  lioldt'is  ;  a  lianie-saw. 
■Web-*wheel.  A 
%\liefi  in  which  thu  hub 
and  rim  are  connected 
by  a  web  ov  plate,  which 
is  sonietimes  intact  and 
sometimes  peribiated. 
Specimens   of    each    are 


T/ie  Augsburg  ( German)  Web  Printing- Press. 


to  be  found  amon^  car-wheels.  The  term  is  applied 
in  contradi.stinction  to  one  with  spokes.  Clock  and 
watch  wheels  are  cast  or  stamped  with  webs  and  then 
crossed  out ;  the  web  being  perforated  and  filed  till 
it  assumes  the*  form  of  a  cross,  having  four  spokes. 

Wed'ding-knot.  {Nautical.)  A 
?ig.  7139.  tie  for  uniting  the  looped  ends  of  two 
ropes. 

a  b,  eyelets. 

c  if,  the  join. 

e,  tlie  fastening. 

Wedge.     The  uses  of  wedges  for  split- 
Fi?.  7140. 


IVedding-Knot. 


Wrist- Box  and  Wedges. 


ting  timber  or  stone,  for  driving  up  tenons  or  the 
parts  of  SL-arf-joints,  arc  familiar,  and  are  noticed  in 
their  conm-ction  with  these  and  otlier  operations. 

The  iron  wedge  is  the  eugnits  of  the  Middle  .^ges.  The  an- 
cient wedges  wpre  of  holm,  laurel,  or  elm  A  Roman  wedge 
found  in  Wales  had  a  sr|uare  perforation  through  which  a 
handle  was  tbrust  to  hold  it,  while  it  was  being  driven  by  a 
maul 

The  mining-wedge  is  known  as  a  gad.  See  Fig.  2140.  page 
932 

Wedge*  for  =ome  purpo'^es  nre  made  bv  machinery.  See 
patents  121,2i')4and  ll'J.3)iiof  1S71. 

Some  machines  for  si|)litMng  firewood  have  a  gnng  of  wedges. 

The  invention  of  the  wcd'.'e  is  ascribed  by  the  Greeks  to 
Da?dalus  of  Athen'^,  about  1240  d-  c.  Its  character,  however, 
is  such  that  it  is  futile  to  attempt  to  date  the  time  at  which  a 
tapering  block  w;us  first  driven  into  a  cavity  to  split  open  a 
fissure.  The  largest  of  the  Pyramids  were  built  several  hun- 
dred years  before  Dnpdalup,  and  perhaps  about  the  time  of 
Cecrops.  The  size  of  the  blocks  makes  it  certain  that  at  some 
time  in  the  qnnrrving,  transportation,  and  depositing  in  place, 
the  wedge  aud  lever  were  freely  used. 


Fig  7140  illustrates  the  use  of  a  wedge  for  tightening  up  the 
box  by  which  a  sliaft  is  secured  to  a  crank,  and  for  similar  pur- 
poses. The  bearing  in  each  half  of  the  box  is  originally  made 
to  constitute  rather  less  than  half  a  semicircle.  Tlie  two 
halves  do  not  meet,  but  one  is  advanced  toward  the  other  by 
turning  a  screw  which  acts  on  the  wedge  as  the  bearings  become 
worn. 

"Wedge-cut'ter.  A  form  of  cutting-pliers  used 
by  dentists  for  cutting  wooden  wedges  by  which 
teidh  are  pried  apart. 

Wedge-press.  A  form  of  press,  more  used  in 
Europi'  and  turmerly  than  now,  for  expressing  oil 
from  i-rushed  seeds,  such  as  those  of  flax,  nuts,  popjij', 
hemp,  olive,  almond,  mustard,  sunnower,  rape,  colza, 
castor,  cocoa,  cotton,  etc.,  etc. 

A  screw-press  has  been  substituted  for  the  wedge-press  in  the 
expression  of  some  of  the  above  oils,  but  the  great  dependence 
now  is  upon  the  hydraulic  press,  which  is  more  convenient, 
compact  (according  to  duty  performed),  and  powerful  than  any 
other  press 

In  the  wedge-press,  the  hair-bags  b  containing  the  crushed 
seeds  are  placed  between  perforated  iron  check-plates,  which 
allow  the  expressed  oil  to  escape  downward  to  the  cistern  below, 
whence  it  passes  off  by  an  opening.  The  space  between  the 
bags  and  their  en- 
veloping plates  is 
occupied  by  blocks 
and    wedges.       Tlie  & 

tighten ing-wedge  w  Q.\\]'p 
is  driven  by  a  maul  fP'-n^ 
or  a  vertical  stamp- 
er, operated  by  a 
wiper-whccl,  and  is 
considered  to  be 
tight  enough  when 
the  stamper  makes 
three  rebounds  from 
it,  alter  a  blow. 
Time  being  allowed 
for  the  oil  to  exude, 
the  wedges  and 
blocks  arc  loosened 

bv  blows  upon  the  inverted  wedge  i.  The  bags  being  removed, 
others  are  substituted,  and  the  contents  of  the  bags  which 
have  been  subjected  to  pressure  are  removed  for  farther  treat- 
ment. 

If  it  be  .the  first  time  they  have  been  subjected  to  pressure, 
the  oil  is  cold-drawn  and  of  the  best  quality.  The  meal  is 
then  subjected  to  the  action  of  stampers,  and  another  body  nf 
oil,  the  Second  quality,  is  expressed  therefrom.     The  magma  is 


Wedi;e- Press. 


WEDGING. 


:^7oo 


'^yt"l'^n?:|!'<,'^'',^^  quality  expressed.    An  inferior  qualitv 

maj  bs  obuineU  after  Iwiling  the  ground  cake  in  water     AlWr 

the  third  expression,  the  cake  is  suitable  for  cattle  feed      After 

the  fourth,  It  IS  used  for  manure  >  ""iie  leeu.    Alter 

See  Perkins's  patent,  August  30,  1832. 

Wedg'iug.   ^PoUcry)    The  ,,roces.s  of  dividing  a 

ump  ot  clay  and  dashing  the  parts  together  iu  a 

direction  diflerent  from  its  lornier  contact      It  brin<.s 

the  mass  to  a  homogeneous  condition,  develops  bIm- 

tieity,  and  expels  air-bubbles.  ^   y  <^ 

Wedg'wood-ware.      (Potknj.)      A    kind    of 

semi-vitriKed  ware  without  a  superficial  glaze,  and 

PoTTEr.Y  "'^■'^"'°'-'  J^'^i'ili  Wedgwood.     See  i 


WEIGHT. 


Several  other  kinds  were  introduced  by  Wedgwood 
1      Jueen.s-waiv  or  cream-colored  vrare,  made  by  combininir 
metalho  oxides  with  pipe-elav  and  sand  commmng 

Ji    '^,'-™-^"l'^  ■  i«re  in  imitation  of  porphyry  granite  and 
other  kinds  of  hard  stone.  f"J'J  .branire.ana 

3     Basalt ;  a  very  hard  black  ware 

oft  whiTe'iolor ''™"  '  ""''"''=  "■"■"  '"•=  ^''"''  '""^fly  »  '«'°g 

5.    Bamboo-ware;  a  kind  of  caue-coloted  biscuit, 
statnet^r'  '  "  ''^""'"  "''"''  "'""'"•  '""^''"=  ^"^  «^<=°s  ^°d 

"Weed'ing-hoe.    See  Hoe. 

Weft     The  ///»isr  or  tvoof  of  a  ari  ,■  ninninc 

0™/";^  ''^''  *°  '  "^^^  '^'"'  '"'''"■"  '^  ">«'  «'"'"'" 
Weft-.fork  {JVcaving.)  a.  One  use.I  in  cer- 
tain kinds  ot  looms  where  the  filling  is  laid  in  one 
piece  at  a  time.  See  SLAT-WEAVixcrLooM 
wett  tfivn^ri'^Tfu'  for  stopping  the  loom  if  the 
«ett-thiead  should  break  or  fail.    The  original  stop- 

It  was  invented  by  James  BuUough.    English  pat- 
ent enrolled  July  U,  1841.  o         I    <■ 

«„'i  I°i,"'m*°*.°'  ""  "*''  ""^  "■■  ™»re  wires  aif  in^rted 
and  when  the  stay  moves  the  reed  forwarxl  to  beat  up    Efweft' 

Ind  iL^n  °  ,r  '='?»"-f?'-l«>'l,l"e>-  enter  between  "h1«  wTre  ] 
and,  being  pressed  against  the  weft,  are  forced  back  a  liirle 

er.     But  when  the  weft-thread  fails,  the  forks  project  through 

weight  and  is  caught  by  another  hook,  formed  in  th"  sl° 
mental  head-piece  of  a  vibrating  lever  aid  dr.iwn  back  Bv 
this  niovenient  a  horizontal  lever  is  made  to  strike  tteknock- 
ingKifr  roi    which  shifts  the  belt  from  the  fast  to     he   l™se 

Fig.  7142. 


100 
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Cotton-Weigher's  Beams. 


*l,r^fr*"''°°^    O'^'"'--^"!/-)    One  for  drawing  in 

some    onf  "f   ""^  '"^'   °''  *'«'-'«-•'"?  looms^aud 
some  forms  of  narrow-ware  and  ribbon  looms. 

weeL     A  trap-basket  to  catch  fish,      ireal. 

Weigh-beam.     Fig.  7142  shows  oiie  of  Fair- 
hanks  s  weigh-beams,  adapted  for  cotton-bales  or  bar- 
lels,  but  by  suspending  a  suitable  cradle,  pi-'-iron 
hair^,  or  any  other  merchandise  niav  be  weiVrlTed     ' 
rein  "^   ('''"""ff-)   Clay  intei-secting  the 

Weigh-bridge.     A  scale   for  weighing  loaded 

velllcies. 

3 


Weigh  mg-scale.     A  contrivance  for  ascertain- 
j  ing  the  weiglu  ol  an  object.     Considered  under  Bal- 
A.\-LE  ;  Dy.vamo.metei:  ;  Scale  ;  etc. 

The  compound  lever  weighing-scale  was  invented 
by  Thaddeus  and  Erastus  Fairbanks  of  St  Johns- 
bury,  \  t.,  who  obtained  their  first  patent  for  the 
same,  June  13,  1831. 

The  first  scale  described  in  the  patent  as  a  "  ma- 
chine for  weighing  heavy  bodies  "  was  a  compara. 
lively  small  aHair,  and  was  designed  for  a  special 
I  emergency.     The  farniers  of  Vermont,  whither  the 
brothers  Fairbanks  had  removed  from  Massachusetts 
m  ISlD,  and  commenced  the  manufacture  of  stoves 
I  and  plows    had  engaged  largely  in   the  culture  of 
hemp,  and  found  the  ordinarv  steelyard  a  somewhat 
inconvenient  means  of  weighing.     From  this  special 
j  machine  the  whole  business  has  grown.     Thev  now 
I  manufacture   400  different  sizes  and  modifications, 
,  a  tew  ot  which  are  shown  on  Plate  LXXIII      The 
I  usual  run  of  the  modification  in  a  given  line  may  be 
judged  from  the  following  partial  list :  — 

Kinds.  XT    •  ^ 

Railway-track  scales Vaneties. 

Hog,  depot,  and  stock |j 

General-use  platform-scales .!!..!!!'. so 

Grocer's  and  counter  use 

Druggist's  and  prescription 

Gold  and  coin 

Weighmaster's  beams 

Post-office ','".'.' 

The  factory  now  employs  500  men  inside,  and  several  hundml 

outside  ;  making  oO.IXXI  scales  annually  -""^'erai  Hundred 

!  l.,d"i.'"T"~^  ™"'.'  '^^''•\'  ''*  "■"  ?«'->'e'5t  merit  of  a  scale.     If  it 

I  br^ak  down  under  its  bearings  it  is  no  saile  at  all  ;  if  it  fail  to 

act  promptly  with  the  addition  or  subtraction  of  a  relative  y 

small  weight  when  nearly  empty,  or  when  loaded  neariy    o  iM 

capacity,  it  fails  in  quality  ;  just  as  a  watch  fails  in  the  tes°  for 

0  Aroii,,™   when    it    runs    relatively  faster   or  slower  whea 

just  wound  up  or  nearly  run  down/  The  difference  of  a  ve^ 

small  fraction  of  a  grain  is  quite  sufficient  to  affect  theaLiyer^ 

scale  ;  the  addition  of  a  bucket  of  water  will  throw  out  of  S 

the  beam  of  the  3U0-ton  canal-Fairbanks-boat  scale 

..=,    cf  L        '">"''°".  in  "Htches  has  its. parallel' also  in  the 

test  of  platform-scales,  in  which  large  masses  of  metal  are  placed 

alternately  on  the  different  corners  of  the  platfo^.         ^ 

of  airn",^t„'°  k""  '"''"'  'H^  '^'"■''*  "■"'  "■^■'f^  '<>  'he  standards 
of  all  nations,  being  marked  with  the  pe<-uliar  sign  of  each 
Hon.  Thaddeus  Fairbanks  received  the  Order  of  F^fcis  Joiph 

The  essential  points  in  the  Fairbanks  scales  are  •  1  The 
SewTZ'  ?.h  P'-«--'^i«b;.  known,  often  very  small  fraction  of 
ISJ^°,  f  ""^  commodity  to  the  graduated  beam,  this  being 
fte  l^ir„Cf-r-''  ■"-^P'^'^'i™    ,2-  The  broad  open  platfor^  at 

ThltfT^  convenient  for  the  reception  of  commodities. 
»rlc    7  ^     ■°*^'?*'  P''"f°™  is  distributed  upon  the  shorter 
arms  of  a  series  of  steelyard  levers,  whose  longer  ends  are  c™! 

Sui1|ii?nfa  T'^f'^Vr,'  "'"■  "  borizontal  graduated  be^m 
wnu  Sliding  aod  attachable  wei"-ht^ 

to^th"?  worn ',?^'T'  """if  P-""""  •"  ""-'  ^'"<'  "^  "o"  open 

hit  fher^  ;      "  rl"'''  having  expired:  but  it  is  underst^d 

sp«ial'fi',ures.'"'   '"'"^-'"°  ""-g   P"'™'^  -hich  pretect 

Emery's  scale  of  January  30,  1872,  and  subsequent  patents 

IS  an  application  of  the  hydrostatic  principle,  the  platfo™  rcst^ 

ng  upon  pKtons  in  cylinders  containing  wkter  fa  pL™on  of 

the  pressure  is  transferred  by  pipes  to  the  graduated  b*am    the 

whole  being  the  converse  of  the  hydrostatic  press,  in  which  the 

pressure  of  .a  column  of  water  of  small  area  through  a  pfpe  il 

I  Sfve^reT         "^      "  '''"'"' '°  "  '■^"■"'"  °^  much  greatJr^i! 

Einery's  testing-machine,  made  for  the  "  Dnited  States  Com- 

"rindple      '**     "^  '"""  *'"'  "**'•"  *"  ™'^'™<='«»  on  tjS  a^ 

.  W-eigh-shaft  The  rocking  shaft  used  in  work- 
ingtlie  slide-valves  by  the  eccentric. 

Weight.  A  piece  (usually)  of  metal  of  knoTO 
gravity  and  used  with  scales  to  determine  the  grarity 
ot  other  bodies. 

litJie'imalrf  "f  »""«■>.' ^gyPt  were  often  rings  of  metal  or 
little  images.     The  public  weighers  are  represented  at   their 

pis  213°'  '"  "  '  ■"  "^^"^^    SeeB.L«.cE,rig.5S^ 

oube\''  ri°n'^°/^i!^'"'  T^  "^  ''^'"''  *""'^'  <"•  brenze.  Some  were 
of  a  ie^?*^'A  ^?'  "  f*  T'  ^"'  '^"^^  ''"^e  the  lower  half 
pi  a  pear.     A  pair  of  scales,  a  touchstone    a  nest  of  weirrhtji 

indll^II'Vw"  r""'  ">'  ■'"^='c"'  Consta'ntins!and  cltalSa^ 
EnglLi^^*  "°'"'™  '^'  """*  f°"n>»  i"  »  Koman  barrow  iii 
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WEIGHTED  LATHE. 
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AVELDING. 


In  Englund  {1S76)  tUere  are  ten  different  systems  of  weights, 
most  of  which  are  established  by  law  :  — 

1.  The  grain,  couiputed  decimally,  for  scientific  purposes. 

2.  Troy  weight. 

3.  Troy  ounce,  with  decimal  multiples  and  divisions,  called 
bitllion  luei^kt. 

4.  Banker's  weights  for  sovereigns. 
6.  Apothecaries'  weight. 

6.  Diamond  weight  aud  pearl  weight,  including  the  carat. 

7.  Avoirdupois  weight. 

8.  Weights  for  hay  and  straw. 

9.  Wool-weights  ;  using  as  factors  2,  3,  7, 13,  and  their  mul- 
tiples. 

10.  Coal-weights,  decimal  numbers  1,  .5,  .2,  .1,  .05,  .025. 
Besides  these  the  gramme,  etc.,  of  French  metric  system,  are 

used  by  many  scientists. 
There  are  also  ten  different  stones. 
A  stone  of  ivool  at  Darlington  is  18  pounds. 
A  stone  of  fifLZ  at  Downpatrick  is  24  pounds. 
A  stone  of  tiax  at  Belfast  is  16i  pounds,  and  also  24i  pounds. 
The  hundred  weight  may  mean  100,  112,  or  120  pounds. 
A  pound  weight  varies  iu  the  avoirdupois  and  the  troy. 
Weights  for  small  scales  are  nest,  cup,  ring,  or  disk. 

Weight'ed  Lathe.  Onu  in  which  tlie  rest  is 
held  down  hrmly  on  the  sliear.s  hy  a  suspended 
wei;,dit. 

Weight'ing.  {Foundiwj.)  When  the  flasks  in 
whirh  a  niuld  has  been  made  cannot  be  heUl  to- 
gether by  cotters^  (/laiirfs,  or  cJanips  alone,  the  top 
part  has  to  be  held  down  by  weights  placed  up(jn  it, 
so  as  to  enable  it  to  resist  the  upward  pressure  of 
the  metal.  Every  four  inches  perpendicular  hight  of 
lii[uid  cast-iron  exercises  pre.ssure  of  one  pound  on 
tlie  s([uare  inch  ;  and  when  high  (iafrs  are  used,  con- 
siil-rahle  force  is  necessary  to  hold  the  boxes  to- 
gethi-r. 

Weight-nail.  {Nautical.)  A  nail  heavier  than 
a  f/'t7.--uail,  and  used  for  fastening  buttons,  cleats, 
etc. 

Weight-rest.  {Lathe.)  One  which  is  held 
steadily  ui)on  the  shears  by  a  weight  suspended  be- 
neath. 

Weir.  1.  A  dam  across  a  stream  to  raise  the 
level  of  the  water  altove  it.  The  water  may  be  con- 
ducted to  a  mill,  a  sluice,  or  a  fish-trap. 

In  the  fourteenth  and  fifteenth  centuries  and  earlier,  and 
indeed  down  to  tlie  present  date,  the  mill-privileges  on  the 
streams  of  England  liave  been  improved  at  the  expense  of  the 
surrounding  country,  whose  drainage  has  been  impeded  there- 


Fig.  7143. 


Fig.  7144. 


by.  In  1351,  in  the  reign  of  Edward  Til.,  a  special  commis- 
sion was  issued  to  demolish  all  dams  which  impeded  navigation, 
the  act  of  Parliament  refusing  to  allow  compensation  for  said 
demolition.  Seventy-six  years  afterward,  under  Henry  VI., 
a  survey  and  commi.'^sion  was  ordered  for  the  same  purpose. 
From  that  day  to  this  the  interests  of  the  landholders  and 
millers  have  been  at  variance,  the  latter  being  to  some  extent 
aided  by  the  interests  of  the  slack-water  navigators  on  many 
streams.  Within  a  few  years  it  was  shown  that  on  many 
streams  in  England  the  original  sill  of  the  factory  over  which 
the  water  flowed  to  the  wheel  is  now  buried  8  to  10  feet  deep 
in  the  soil,  and  the  head  increased  that  much,  minus  the  silt 
or  filling  in  below  which  had  backed  up  the  tail-water.  The 
effect  has  been  to  make  marshes  ;  "  villages,"  as  one  authority 
states,  "  having  been  thereby  placed  in  a  morass,  their  soil, 
once  loose  and  dry,  becoming  saturated  with  water." 

Much  engineering  talent  has  been  bestowed  on  weirs,  and 
many  noble  examples  are  found  on  the  American  streams  both 
East  and  West. 

2.  An  inclosure  of  stakes  or  nets,  forming  a  fish- 
trap  or  pond. 

A  (Fig.  7144),  salmon-weir,  No. 

a,  great  pound. 

b,  second  pound 

c,  fish-pound. 

d,  leader. 


Fish -Weirs. 

B,  improved  pound-net  of  Lake  Erie. 

C,  salmon-weir,  No.  3,  Penobscot  River. 

a,  great  pound.  f,  shore-line. 

6,  second  pound-  /,  direction  of  current. 

d,  leader. 

Weir-table.  A  table  by  which  the  number  of 
cubic  feet  of  water  per  minute  can  be  ascertained  hy 
means  of  weirs. 

The  table  indicates  the  number  of  cubic  feet  per  minute  for 
each  inch  in  width,  and  from  one  to  eighteen  inches  in  depth. 
The  water  must  be  set  back  to  a  dead  level  before  it  passes  over 
the  weir-board,  and  must  have  a  clear  discharge  below  the 
weir :  — 
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,  Penobscot  River. 
f,  shore. 

y,  direction  of  current. 
St  course  of  fish. 


Weld.  The  junction  of  metals  by  heating  and 
liaiiimcring  tlie  part.s.  It  tliffer.s  rroni  soldering  and 
brazing  in  that  no  more  fusible  metal  is  made  to 
form  a  bond  of  union  between  the  parts.  The 
partial  fusion  of  the  parts  may  be  assisted  by  a 
fhix  ;  borax,  for  instance. 

Great  pressure  may  make  a  perfect  weld  without 
apjilied  heat.  It  is  probable  that  heat  is  developed 
at  the  point  of  junction. 

Weld'ed  Tube.  A  gas  or  water  pipe  made  of  a 
skelp  bent  to  a  circular  foz'm,  raised  to  a  welding- 
heat  in  an  appropriate  furnace,  and  as  it  leaves,  al- 
most at  the  point  of  fusion,  it  is  dragged  by  the 
chain  of  a  draw-bench  tlirough  a  pair  of  bell- 
niouth*d  jaws.  These  are  opened  at  the  moment  of 
introducing  the  end  of  the  .skelp,  which  is  welded 
witliout  the  agency  of  a  mandrel. 

Tliey  are  made  from  six  inches,  internal  diameter, 
and  J  to  I  inch  thick,  to  \  inch  diameter  with  -^ 
incli  bore.     See  Tube. 

Weld'ing.  Tlie  process  of  uniting  two  pieces 
of  a  fusible  material  together  by  hammering  or  by 
compression  while  softened  by  heat.     This  process  is 
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applicable  to  but  few  of  tlie  metals,  iron,  fortunately, 
being  pie-eniineiit  among  these. 

Platinum  also  possesses  this  property,  which  is 
availed  of  in  forming  the  granules,  in  which  it  is 
received  from  its  sources  of  production,  into  masses 
of  surticient  size  to  be  practically  useful  in  the  arts. 
Horn,  tortoise-shell,  and  a  few  other  substances  may 
also  be  joined  by  welding. 

By  far  the  most  common  and  useful  applicatioa  of  the  pro- 
cess is,  however,  in  uniting  iron  to  iron  or  to  stet-l. 

This  is,  except  in  special  cases,  effected  under  the  hammer, 
and  at  a  particular  degree  of  lieat  just  above  whiteness,  known 
as  the  welding  heat,  when  iron  begins  to  emit  vivid  sparks. 

The  welding  temperature  of  steel  is,  on  account  of  its  greater 
fusibility,  considerably  less  than  that  of  iron. 

The  process,  te<'hnically  called  shuttins;  tosfther  or  shutting 
up  is  effected  where  the  ends  of  two  pieces  of  moderate  size  are 
to  be  joined,  by  bringing  the  ends  of  each  piece  to  about  a 
white  or  working  heat,  upsetting  the  euds  to  thicken  them, 


Welding. 


forminga  widely  stepped  scarf  (a,  Fig.  7145),  and  again  placing 
them  in  the  forge  until  each  is  at  the  point  of  ignition  :  a  little 
sand  is  then  sprinkleil  over  each,wliich  fuses  and  spreads, serv- 
ing to  prevent  oxidation  of  the  surtaces. 

The  smith  and  hi.s  assistant  each  take  a  piece,  and,  striking 
them  across  th?  anvil  to  remove  any  loose  cinders,  place  the  ends 
together  as  at  6,  when  the  smith  with  the  hand-hammei-  sticks 
them  together,  and,  the  helper  joining  in  with  his  sledge,  the 
two  finish  the  operation  and  smooth  do\ni  the  work.  This  re- 
quires to  be  done  with  rapidity,  "  striking  while  the  iron  is 
hot."  The  smith  afterward  jumps  the  end  of  the  rod  upon  tlie 
anvil,  partly  to  test  the  soundness  of  the  work  ;  but  principally 
to  enlarge  the  part  should  it  have  become  reduced  below  the 
general  size. 

In  very  heavy  works  the  welding  is  principally  accomplished 
within  the  fire,  the  two  parts  being  previously  prepared  in  the 
form  of  the  tongtte  or  split-joint  c,  or  the  but-joint  d.  When 
at  the  proper  heat,  they  are  jumped  together  endways,  while 
suspended  from  the  crane,  afterward  struck  on  the  ends  with 
sledge-hammers,  and,  the  heat  being  maintained,  the  work  is 
withdrawn  from  the  fire  and  finished  on  the  anvil.  The  but- 
joint  is  frequently  strengthened,  as  in  the  case  of  large  shafts, 
by  stick-in  fiieces,  dowels,  or  charlins,  which  are  heated  at  an- 
other fire  and  inserted  into  notches  cut  in  three  or  four  sides 
of  the  joint,  the  whole  being  well  hammered  at  the  welding 
heat. 

When  two  bars  are  rettuiretj  to  form  a  T-joint,  the  trans- 
Terse  piece  is  thinned  tlown  as  at  rf;  for  an  angle  or  corner  the 
form  e  may  be  adopted;  hut  /",  in  which  each  part  is  cut  off  ob- 
liquely, is  preferable.  In  most  cases  where  two  separate  bars 
are  to  be  joined,  the  metal  should  be  first  upset  and  then  set 
down  in  ridges  upon  the  edge  of  the  anvil,  or  with  a  set- 
hammer,  as  the  plain  chamfered  or  sloping  surfaces  are  ILablc 
to  slide  asunder  when  struck  by  the  hammer.  When  a  T-joint 
is  made  of  square  or  thick  iron,  the  one  piece  is  ui>set  and 
molded  with  the  fuller,  much  in  the  form  of  the  letter ;  it  is 
then  welded  against  the  flat  side  of  the  bar ;  such  works  are 
sometimes  welded  with  dowel  or  tenoa  joints. 

The  conical  sockets  of  chisels,  and  a  variety  of  other  imple- 
ments, are  formed  from  bars  of  flat  iron,  which  is  spread  out 
sideways  by  the  hammer,  and  then  bent  (./)  within  a  semi- 
circular bottom  tool,  after  which  the  sockets  are  still  more 
curled  up  by  blows  on  the  edges  and  finished  {g)  upon  a  taper- 
ing mandrel,  so  that  the  two  edges  somewhat  overlap  at  the 
mouth  of  the  socket,  and  meet  pretty  uniformly  for  the  re- 
mainder of  the  length  ;  an  inch  or  more  at  the  mouth  only  is 
usually  welded,  but  sometimes  the  whole  length. 

For  the  method  of  making  and  welding  gun-barrels  and 
wrought-irou    tubing,    see    Qdn-barrel;    Tubing;    Wroogut- 

IRON. 

Borax,  either  alone  or  mixed  with  other  substances,  is  fre- 
quently employed  in  place  of  .land,  particidarly  when  steel  is 
to  be  welded.  A  variety  of  these  compositions  have  been 
lecommended  :  — 

1.  Borax,  10;  sal-ammoniac,  1.  Pound  or  grind  together, 
and  melt  them  into  a  clear  liquid.  Pour  the  liquid  out,  and, 
when  cool ,  pulverize  for  use. 


2.  Borax,  5  pounds ;  sal-ammoniac,  1  pound ;  prussiato  of 
potash,  i  pound;  rosin,  ^  pound;  alcohol,  A  piut ;  water.  J 
pint;  irou-filiug,  j  pounil.  Melt  them  in  an  iron  pot,  over  a 
gentle  fire  ;  allow  the  compound  to  boil  for  a  few  minutes,  until 
it  becomes  dry  and  charred  ;  then  pulverize. 

3.  A  Belgian  patented  compo.-^ition  consist*!  of  iron-filings, 
1,000  ;  borax,  500  ;  balsam  copavia,  or  other  resinous  oil,  50  ; 
sal-ammoniac,  75-     They  are  mixed,  heated,  and  pulverized. 

4  Borax,  15  ;  sal-ammoniac, '2;  prussiate  of  potash,  2,  Dis- 
solved in  water,  which  is  gradually  evaporated  at  a  low  tempera- 
ture. 

5.  Schierloh's  patent.  Calcined  borax, mixed  with  wrouglit- 
iron,  reduced  by  grinding  or  other  means  to  particles  a  little 
larger  than  coarse  filings.  Applicable  for  steel-facing  rails  and 
other  large  welds. 

6.  "  Autimonoid."  A  German  welding-powder,  composed  of 
iron-turnings,  4  ;  borax,  3  ;  borate  of  iron,  2  ;  water,  1 

Mr,  Uust,  Bavarian  inspector  of  salt-works,  writes  to 
Dingler's  "  Polytechnic  .lourual,"  that  he  succeeds  perfectly 
in  welding  copper  by  using  the  phosphate  of  soda  and  am- 
moniac, or,  what  is  cheaper,  a  mixture  of  1  part  phosphate  of 
soda  and  2  parts  boracic  acid.  The  welding-powder  sliould  bo 
strewn  on  the  surface  of  the  copper,  at  a  rt-d  heat ;  the  pieces 
are  tlien  heated  up  to  a  full  cherry  red,  or  yellow  heat,  and 
brought  immediately  under  the  hammer.  Great  care  must  be 
taken  that  no  charcoal  or  other  solid  carbon  come  in  contact 
with  the  points  to  be  welded,  causing  tlie  production  of  a 
phosphitle  of  copper,  which  would  effectually  prevent  a  weld. 
On  account  of  tlie  softness  of  the  copper  at  its  welding  point, 
less  force  must  be  exerted  in  uniting  the  two  by  means  of  tlie 
hammer. 

\V.  B.  Adams  (English)  welds  by  making  a  close  joint  to  the 
parts  and  heating  by  jets  of  gas  and  air  supplied  under  press- 
ure. 

Fig.  7146.       ] 


The  welding  of  horn 
or  tortoise-shell  is  per- 
formed by  lapping  the 
two  pieces  upon  each 
other,  and  then  press- 
ing them  together  be- 
tween two  plates  of 
hot  iron.   The  heat  of 
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the  iron  is  prevented  from  injuring  the  shell  by  the  interposition 
of  a  wet  linen  cloth,  and  by  immersing  the  whole  in  hot  water. 

Wei d'ing— ma-chine ^  One  for  unitinn;  the  edges 
of  plates  previously  Lent,  so  as  to  lap  within  a  cham- 
ber when  they  are  exposed  to  a  gas-flame,  and  from 
which  they  pass  to  the  rolls  or  hammer  which  com- 
plete.s  the  joint. 

In  Fig.  7146,  A  is  a  sectional  and  Fan  endriew  of  a  machine 
for  welding  plates,  patented  by  W.  S.  Sutherland  of  Liverpool, 
England.  It  consists  of  carriage  a,  on  which  the  tube  A  to  be 
welded  is  placed,  supported  on  rollers  o  o.  The  furnace  t  is  of 
peculiar  construction,  carried  by  the  arm  //,  which,  in  the  ex- 
ample, also  carries  the  adjustable  anvil  e ;  d'  is  an  air  supply- 
pipe.  Above  the  anvil  is  the  hammer  /",  worked  by  nn  eccentric 
on  the  shaft  e,  the  eccentric  being  driven  by  a  Imnd  A  on  a 
pulley  I.  In  some  cases  the  furnace  is  carried  by  chains,  ro 
aa  to  be  raised  and  lowered  easily.  There  is  an  arrangement  for 


WELDIXG-SWAGE. 


2757 


WELL-BORING  JAR. 


adjusting  the  hammer  to  suit  Tarious  thicknesses  of  pl&tes.  The 
edges  to  be  welded  are  heated  in  the  furnace,  and  the  tube  is 
then  run  under  the  hammer  and  jiartially  revolred,  to  bring 
the  joint  directly  between  the  hammer  and  anril 

Weld'ing-swage.  A  block  or  fulling-tool  for 
assisting  the  closuie  of  a  welded  joint.    See  Swage. 

WelL  1.  A  shaft  dug  or  bored  in  the  ground  to 
obtain  water.  Lately,  some  of  the  deepest  have  been 
in  search  of  brine  and  oiL     See  Artesian  Well. 

The  wells  of  Beersheba,  dug  by  Abraham  and  re-dug  by 
Isaac,  are  yet  in  existence-  There  are  two  large  ones  and  five 
smaller  ones.  The  larger  of  the  two  is  12l  fwt  across,  and  44V 
feet  to  the  water.  The  curbstones  of  the  wells,  around  the 
mouth,  are  worn  idto  deep  furrows  by  the  ropes  of  centuries. 
The  remains  of  a  town  are  iu  the  neighborhood,  but  no  habita- 
tions, shrubs,  or  tree^.  The  generations  of  Abimelech,  the 
sons  of  Samuel  who  "turned  asiJe  after  filthy  lucre"  and 
"  took  bribes,"'  the  idolaters  of  the  time  of  Ama^,  the  i«- 
tumed  Jews  under  Nehemiah,  the  Christians  of  the  time  of 
Jerome,  have  passed  away,  but  hare  left  these  holes  in  the 
ground  for  an  enduring  record. 

Jacob's  well  at  Sychar— the  ancient  Shechcm  —  has  been 
visited  by  travelers  in  all  age*  and  has  been  minutely  described. 
It  is  9  feet  in  diameter,  and  105  feet  deep,  made  eotirelv  through 
rock.     WTien  visited  by  Maundrel  it  contained  15  feet' of  water 

The  well  of  Joseph,  at  Cairo,  is  the  most  remarkable  work  of 

its  kind  on  record. 

Fig.  7147.  -^  (^'S-  7147)  is  a  section  of  this 

»ell.     Its  age  and  the  name  of  its 

A    * 3—  designer    are   unknown;    by    the 


■  common    people    it 


generally 


.«. 
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ascribed  to  the  patriarch  Joseph; 
some  formerly  believed  it  to  be  the 
work  of  genii,  while  other  authori- 
ties attribute  its  construction  to  the 
Saladin  of  the  Crusades,  whose  real 
name  was  Yussuf,  or  Joseph  ;  and 
6till  others  to  a  vizier  named  Joseph, 
800  years  ago 

It  is  excavated  in  the  solid  rock, 
with  a  section  of  18  x  24  feet  to  the 
depth  of  li)5  feet,  where  an  enlarged 
chamber  b  is  formed,  iu  which  is 
cutareservoirfor  the  water  brought 
up  from  below :  from  this  point  an- 
other shaft,  not  in  the  same  verti- 
cal line  with  the  upper  oue.  is  ^unk 
to  a  farther  depth  of  130  fwt,  when 
a  bed  of  gravel  is  reached,  from 
which  the  water  is  obtained.  The 
whole  depth  i=  297  f«et. 

Water  is  niised  from  the  loprer 
well  by  means  of  a  chain  of  pots  a 
—  the  na  ura  of  the  Arabs  (see 
Noria)  — operated  by  the  power  of 
horses  or  oxen  turning  wheels  with- 
in the  chamber  6,  and  is  emptied 
into  the  re^servoir  c.  whence  it  is 
drawn  up  to  the  mouth  of  the  well 
by  a  second  chain  of  pots  raised  by 
animals  at  the  surface.  To  enable 
the  animals  and  their  attendants  to 
reach  the  chamber  b,  a  winding  pas* 
sage  ff  €/,<&  feet  4  inches  wide  and  7 
feet  2  inches  high,  is  cut  in  the 
rock,  surrounding  the  well  and  sep- 
arated from  it  by  a  partition  of 
about  6  inches  in  thickness  left  in  the  solid 
stone :  this  passage  has  so  gentle  a  slope, 
that  persons  mounted  on  asses  or  multrs 
sometimes  ride  down  it :  it  is  faintly 
lighted  by  windows  cut  through  the  thin 
separating  wall.  In  the  lower  shaft,  a  path 
is  also  cut  down  to  the  bottom  of  the  wa- 
ter, but  as  there  is  no  partition  l>etween  it 
and  the  well,  its  descent  is  dangerous  to 
strangers. 

Danaus,  who  came  from  ^^pt  about 
1475  B.  c.  may  have  iotroluced  wells  into 
Argos.  but  he  is  scarcely  to  becredited  with 
the  inventioii,  as  recorded  by  Pliny  Abra- 
ham dug  wells  1S92  B.  r.,  and  the  interview 
between  his  servant  and  Rebecca  took  place 
by  a  well  of  water  about  1S57  B.  c  j 

Water  was  scaree  in  Attica      Neighbors  | 
within  4  furlongs  were  allowed  to  come  to 
the  public  wells  if  after  ditnriug  tiO    feet 
they  failed  to  find  water  on  their  own  prop- 
erties.    They  might  fill  at  the  public  well  a  ' 
vessel  of  6  gallons  twice  a  d-ny.  i 

The  Roman  wells  were  ateintd,  or  walled, 
with  concrete,  to  prevent  filtration.      The  | 
concrete  was  made  of  pure,  rough  Rand,  i 
broken  Sint,  and  lime     The  proportions  i 


in  the  mortar  were :  pure  sand,  5  ;  lime,  2  parts.  The  Binta 
were  combined  in  the  mass,  lining  the  sides  and  bottom  of  the 
excavation - 

Contrary  to  some  of  the  suggestions  of  writers  on  this  sub- 
ject, we  do  not  supfKxse  that  bonn^  for  water  was  practiced  in 
the  patriarchal  times  in  the  covintries  liordering  on  the  Medi- 
terranean, but  think  it  probable  that  they  were  dug  and  quar- 
ried, as  the  text  of  Genesis  and  the  appearance  of  the  ancient 
wells  would  indicate. 

The  Chinese  mode  of  boring  wells  has  been  practiced  in  that 
country  from  dme  immemorial .  and  is  thus  described  by  the 
Abbe  Imbert,  a  French  missionary' :  — 

**  There  exist  in  the  province  "of  Ou-Tong-Kiao  many  thou- 
sand wells,  in  a  space  of  ten  leagues  long  by  five  broad.  Each 
well  costs  about  one  thousand  and  some  hundred  taels(the  tael 
is  worth  6*.  Zd  ).  These  wells  are  from  1.500  to  1,800  feet  deep, 
and  of  a  diameter  of  from  5  to  fj  inches. 

"  To  bore  them,  they  commence  by  placing  in  the  earth  a 
wooden  tube  of  3  to  4  inches  diameter,  surmounted  by  a  ^tonc 
curb  pierced  by  an  orifice  of  5  to  6  inches.  Then  a  trepan, 
weighing  300  or  400  pounds,  is  allowed  to  play.  A  n-an' 
mounted  upon  a  scaffold,  depresses  a  lever  which  raises  tLe 
trepan  2  feet  high, and  lets  it  fall  by  its  own  weight ;  the  trt  |>an 
is  attached  to  the  lever  by  a  cord  of  rattan,  to  which  a  strip  of 
wood  is  fixed ;  a  man  seated  Dear  the  conl  seizes  this  strip  at 
each  elevation  of  the  lever,  and  gives  it  a  half-turn,  so  that  the 
trepan,  in  falling,  may  take  a  different  direction.  The  work- 
men are  changed  ever>-  six  hours,  and  the  work  goes  on  night 
and  day.  They  are  sometimes  three  years  in  boring  these  welU 
to  the  depth  necessary  to  reach  the  springs  they  are  intended  to 
attain." 
See  Artesian  Well. 

In  Europe,  the  province  of  Artois  has  been  noted  for  iu 
bored  wells  since  early  in  thu  twelfth  century,  and  one  is  shown 
at  Lillers  which  is  believed  to  have  been  bored  in  112ti.  See 
Aries  tAS  ^  ell 

The  arms  uf  Modena,  several  hundreds  of  years  back,  were  a 
pair  of  well-boring  augers :  and  a  professor  of  medicine  of  that 
city  wrote,  in  1691,  a  treatise  on  ''physics,''  which  explained 
the  mode  of  boring  for  water. 
The  first  notice  of  boring  in  England  was  not  for  the  pur- 
1  poses  of  a  well,  but  to  ascertain  the  solidity  of  the  foundation 
I  of  St.  Pauls,  a  number  of  crypts  and  structures  having  suc- 
cessively stood   upon  the  same  spot,  and  it    was   difUcult  to 
determine  how  much  of  the  slight  eminence  was  dtbris  and 
how  much  reliable  for  supporting  the  ponderous  building  Sir 
Christopher  Wren  designed  to  erect. 

Toward  the  end  of  the  last  century,  the  practice  of  boring 
■  was  not  uncommon  in  England,  and  a  number ofartesian  wells 
were  obtained,  one  especially  in  London,  which  was  dug  and 
bored  260  feet.  " 

Gas  from  bored  wells  is  now  used  extensively  in  and  near 
Pittsburgh,  in  heating  furnaces.     See  also  Gas,  j^age  244, 

The  Bums  gas-well,  on  the  Duffv  farm,  35  miles  frrmi  Pitts- 
burgh,emits  1,i>X».(n:n_i  cubic  feet  of  gas  per  hour,  weighing  5S} 
tons.  The  gas  is  C*  8%  or  SO  per  cent  of  carbon  and  20  of 
hydrogen.  The  pressure  of  gas  is  200  pounds  to  the  square 
inch.  The  delivery  of  gas  is  1,408  tons  per  day,  or  1,126  tons 
carbon,  2S2  tons  hydrogen,  equal  to  1.25C»  tons  anthracite  coal, 
or  the  chareoal  made  from  5,000  cords  of  wood  ;  estimated  to 
be  equal  to  the  wood  obtained  by  clearing  1^  acres  of  forest, 
sufficient  in  smelting  iron  ores  to  make  700  tons  of  pig-iron 
daily.     See  "  Galaxy,"  January,  1876, 

One  of  the  deepest,  if  not  the  Ter\'  deepest,  bore-hole  which 
was  ever  sunk,  is  24  miles  south  of  Berlin,  near  the  village  of 
Sperenberg,  where  a  small  hill,  conipo-^ed  of  g>p?um.  crops 
out  in  the  diluvial  plane  of  Brandenburg.  The  preface  of 
gjpsimi  so  near  the  capital  caused  the  Prussian  mining  au- 
thorities to  seareh  there  for  rock-salt,  and,  in  1S67.  a  bore-hole 
of  I5^ioch  diameter  was  begun  at  that  place,  in  the  gjpsum 
rock  itself  This  rock  was  sunk  thrr)ugh  for  273i  feet,  when 
antrydrite  or  antr^dric  sulphate  of  lime  was  met  with,  which, 
however,  after  a  depth  of  only  5  feet,  gave  place  to  rock-salt, 
which  was  struck  quite  pure  at  a  depth  of  ^  feet  from  the  sur- 
face. The  bore-hole  was  continued,  and  at  the  end  of  1868  it  had 
reached  956  feet,  and  had  still  an  inner  diameter  of  12A  inches, 
after  three  set*  of  iron  tubes  had  been  inserted.  Since  the 
beginning  of  1S69  boring  commenced  with  steam-power,  and 
by  the  end  of  that  year  the  bore-hole  was  sunk  to  2.527  feet, 
by  the  end  of  1870  to  3,479  feet,  and  in  1871  it  w-as  stopped  at  a 
depth  of  not  less  than  4,tt52  feet  Rhenish,  or  4,170  feet  English, 
from  the  surface,  which  is  the  greatest  depth  that  has  ever  yet 
been  reached.      The  strata  of  rock-salt  is  3,768  Rhenish  feet. 

2.  {Mining.)  The  lower  part  of  a  furnace,  into 
whicli  the  water  falls. 

3.  {Xautieal.)  a.  A  boarded  inclosure  for  the 
pump,  stocks. 

b.  A  portion  of  a  vessel's  hold  open  to  the  sea,  for 
keeping  live  fish. 

4.  A  deep  cavity  in  a  building,  occupied  by  the 
stairs. 

TVell-bor'ing  Jar.  The  ja}\  or  slide-joint,  is 
the  invention  of  Oeuvenhausen.     See  Plate  LXXIV. 
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TOOLS  AND   IMPLEMENTS  FOR  DRILLING  AND  PUMPING  OIL  OR  ARTESIAN  WELLS. 
PiATE  LXXIV.  (.OMs  and  Slcrntl,  Cornj  and  TitusviUe,  Pa.)  See  pa^e  2759. 
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WELT. 


It  consists  of  two  parts  able  to  slide  upon  each  other  for  a 
distance  of  about  1  foot,  and  so  amnged  that  during  the  de- 
scent one  becomes  detached  from  tlie  other.  The  upper  part  is 
balanced  by  the  counterpoise.  When  tlie  boring-tool  is  allowed 
to  descend  after  it  has  been  raised  for  the  purpose  of  getting 
the  blow,  it  will  strike  the  bottom  simply  with  a  weight  equal 
to  that  of  the  lower  portion,  and  the  upper  portion  will  descend 
gently  through  the  distance  of  1  loot  until  it  rests  upon  the 
collar.  Should  it  be  required  to  bore  without  percussiou,  the 
slide-joint  is  suppressini,  and  a  common  rod  substituted;  in 
that  case  also  the  lighter  and  weaker  rods  are  replaced  by  stout 
bars  able  to  resist  an  effort  of  torsion. 

■Well-bor'ing  Tools.  Jrdl-ri(j  is  tlie  tenn  ap- 
plied to  the  wliole  p/ant  for  well-boring,  consi-stiiig 
of  the  (krricL;  its  engine  and  operative  parts,  and  the 
various  tools,  sueli  as  drills,  reamers,  sucker-rods, 
grabs,  and  adjusters  ;  its  casing-pipes,  pump-rods, 
valves,  casing-lieads,  s\vivels,couplings,and  wrenches. 

Plate  LXXIV.,  opposite,  shows  a  Gibbs  and  Ster- 
rett  (Titusville  and  Corry,  Pennsylvania)  full  rig, 
tlie  names  of  the  parts  being  attached  to  them  for 
facility  of  reference. 

■Well-buck'et  El'e-va'tor.  A  common  mode 
of  elevating  water  is  by  reciprocating  buckets,  which 
are  fastened  to  tlie  ends  of  a  chain  plying  over  a 
wheel  above  in  alternate  directions.  The  empty  one 
in  descending  forms  a  partial  counterbalance  for  the 
ascending  bucket  of  water. 

Fig.  7149  shows  an  arrangement  by  which  the  lip  of  the  ele- 
vated bucket  is  engaged  so  as  to  tip  the  bucket  and  spill  the 


Fig.  7151. 


Fig.  7US. 


Fig.  7149. 


Reciprocating  Buckets. 


Bucket  -  Tipping  Arrangement. 


Fig.  7150. 


contents  into  a  trougb,  which  has  a  discharge-spout  on  the  out- 
side of  the  curb. 

An  automatic  reciprocation  of  two  buckets  having  varying 
capacities  when  full  and  weights 
when  empty  was  invented  by  Giro- 
nimo  Ferugio  at  Home,  in  1616. 

The  bucket  a  is  larger  than  the 
bucket  6,  and  consequently  holds 
more,  giving  a  the  preponderance 
over /»  when  full.  When  empty,  6 
weighs  more  than  a,  being  pur- 
posely weighted,  giving  6  tlie  pre- 
ponderance when  it  descends  for 
another  lo;id  from  the  cistern.  The 
tank  e  is  constantly  supplied  witli 
water,  which  as  constantly  escapes 
by  the  spout/.  The  water  escaping 
from  the  cistern  e  into  bucket  a  de- 
presses the  same  and  raises  a  smaller 
quantity  of  water  in  the  bucket  b  to 
the  elevated  cistern  n.  Ou  the  mid- 
dle hoop  of  the  bucket  b  is  an  ear 
which  catches  the  hook  on  the  edge 
of  the  cistern  o,  so  as  to  tilt  the 
contents  of  the  bucket  into  the  cis- 
tern. The  lower  hoop  of  the  bucket 
a  hxs  also  an  car,  whidi,  at  the 
bottom  of  the  descent,  catches  upon 
a  hook  and  tilts  its  contents.  The 
bucket?  being  emptied,  the  prepon- 
derance of  weight  is  in  favor  of 
6,  which  descenrl.=!,  raising  the 
bucket  a  to  be  again  filled,  and 
plunging  itself  in  the  cistern  e  to  receive  another  supply. 

The  toothed  wheel  ,<  engages  a  pinion  t  to  insure  regularity 
of  motion,  by  means  of  a  Hv-wheel  on  the  pinion-shaft.  When 
the  fill  of  the  bucket  a  is  less  than  the  elevation  of  the  bucket 
b,  a  wheel  and  axle  m  n  are  employed,  with  a  corresponding  de- 


Ferugio's  Water- Elevator. 


Well  of  Daris. 

crease  in  the  capacity  of  b  in  the  proportion  of  the  radii  of 
wi  n. 

At  Dar^s,  near  Dieppe,  the  garrison  was  supplied  with  water 
from  a  deep  well  by  nieans  of  buckets  rai>L'd  alternately  by  a 
rope  passing  arouud  a  drum  on  a  vertical  axis  rotated  by  6 
men,  who  each  exerted  a  force  of  25  pounds  upon  the  ends  of 
the  levers,  and  raised  13  cubic  feet  of  water  at  a  haul. 

The  Anglo-Saxons  used  the  chain  and  wheel ;  the  pivoted 
and  weighted  weil-pole  ;  two  buckets  on  a  chain  with  a  wheel ; 
buckets  with  iron  hoops.     See  also  Sqadoof  ;  Sweep  ;  etc. 

"Well-drill.  A  tool  for  lioiing  wells.  See  "Well- 
imi:iM;  Tt'ui.s  ;  Am  e.sian' AVr.ixs  ;  etc. 

Well-hole.     A  hollow  newel  in  a  staircase. 
A?Vell-pack'mg.      A   bag  of   Haxseed  —  known 
a    si^itl-biuj  —  or    some    other    material    jilaoed 
aruuni-l  a  well-tube   in   an   oil- 
Fig.  71-52.  well  to   isolate   the  oil-bearing 
St  lata     from    water    above    or 
below. 

Well-stair'case.  A  wind- 
ing staircase  built  around  a  liol- 
low  newel.  I"iS-  "^153. 

"Well-tube.  The 
driven  -  well,  invented 
by  Colonel  Nelson  W. 
Green,  7tUh  Keginient 
New  York  Volunteers, 
at  Cortland,  N.  Y., 
1862.  UsedbytheBrit- 
ish  ami}'  in  Abyssinia. 

^f^  I See  TuBK-WELL. 

Colonel  E.  L.  Drake 
of  New  York,  subse- 
quently of  Titusville, 
Pa.,  drove  his  oil- 
tubes  to  the  rock,  af- 
ter which  lie  bored. 
The  practice  of  sink- 
ing tVesh-w  ater  wells 
by  this  method  has 
now  beeome  connnon 
in  sections  adiipted  to 
this  modi'. 

Fig.  7153  shows   one   in 
Seed-Bag.  which    the   inner    tube  — 

which  prevented  the  pas- 
sage of  gravel  or  sand  through  the  holes  in  the  outer 
one  while  driving— is  subsequently  drawn  up  to 
,  expose  the  holes. 

I      Well-tube  Filter.      A  strainer  on  a 
I  driven-well  tube  to  kreji  back  gravel    The 
'  illustration  (Fig.  7154)  lias  a  strainer  made     \    11;/ 
I  by  a  coil  of  wire.  \  1^ 

In  Fig.  7155,  the  tube  is  shod  with  a  conical  plug.         \|r 
'  and  the  lower  portion  is  perforat4?d  and  lined  with     2>r/f,« 
,  wire  gauze.  jy^u  Xu'be. 

i      Well-tube  Point.     An  auger  or  spear 
point  at  the  bottom  end  of  a  perforated  tube  for  a 
driven  well  (Fig.  7156). 

Welt.     A  strip  forming  an  adiUtional  thickness 
1  laid  over  a  seam  or  joint,  or  placed  in  an  angle  to 
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Fig  7155 


•  7154.  strengtlien  it.  Applied  to  a 
form  of  back -strip  wliich  cov- 
ei-.s  a  flush  joint.     See  Cau- 

VEL-IIUILD. 

A  joint  or  fold. 

A  holder  or  edging. 

2.  {ShocmakiHg.)  A  strip 
of  leather  around  the  shoe, 
between  the  upper  and  tlie 
sole. 

3.  {Shed-iron  Work.)  A 
strip  riveted  to  two  oontigu- 
ous  portions  which  form  a 
but -joint.  As  contradistin- 
guished from  a  lap  or  turned 
joint. 

4.  {Kniltinrj-maMnc.'}  A 
flap  of  work  (as  a  heel-piece) 
disengaged  laterally  and  knit- 
ted separately  from  the  main 
body,  and  subsequentlyjoined 
thereto  by  re-engagcment  of 
loops  or  by  hand-knitting. 

Welt-cut'ter.     {Slwc- 
FiUrr  for    making.)     A  machine  to  cut 
Welt-Tubrs.  the  notches  in  the  edge  of  the    y„jf  F,it„ 
welt  to  permit  it  to  be  bent    and  Point. 
around  and  laid  smoothly  at  the   toe. 
The  motion  is  l)y  a  treadle;  this  <lepresses  the  angu- 
lar cutter,  which  is  again  raised  by  a  spring. 

Fig.  7156. 


Well-Tube  Point. 

'Welt-guide.  (Sewing-machine.)  An  attach- 
ment for  presenting  the  welt  in  the  machine  so  as  to 
be  sewn  by  the  needle  to  the  other  portion  or  por- 
tions of  the  boot  or  shoe.  See  Sewing-machine 
ATiACii.Mf:NTs,  G.  W.  Gregory,  Boston,  Mass. 

Welt-knife.  {S/iocinal-in-g.)  A  knife  used  to 
trim  the  welts  of  shoes  and  boots. 

Welt-ma-chine'.  (Slioemaking.)  A  machine 
to  cut  leather,  cloth,  etc.,  into  a  series  of  parallel 
strips,  to  be  used  as  welts  in  side-seaming.     The 

Fig.  7157. 


Welt -Cutter. 

material  is  passed  into  the  machine  irrespective  of 
its  \yidth,  the  end-knife  separating  the  portion  not 
ont  into  strips  before  it  can  be  carried  against  the 
standard. 

Welt-trim'mer.  A  cutting-tool  for  trimming 
the  welts  of  shoes.  The  figure  shows  one  composeil 
of  a  beveled  blade  having  a  cutting  edge,  a  guard. 
and  a  rasp  on  it,  and  provided  witli  a  sliank  and 
handle. 


Welt-  Trimmer. 


■Wet-dock.  In  contradistinction  to  dry-dock, 
in  wliicli  a  vessel  is  placed  for  repairs,  the  water 
being  pumped  out. 

A  tidal  or  shipping-dock. 

In  the  basin  the  water  is  maintained  at  such  a  hight  as  to 
float  the  vessels  therein  at  all  times.  The  dock  is  connected  by 
a  lock  with  the  navigable  waters,  and  the  gates  maintain  the 
level  of  water  in  the  basin  irrespective  of  the  hight  or  fluctua- 
tions of  the  water  outside.  The  operation  of  locking  a  vessel 
in  or  out,  except  at  flood-tide,  when  the  outside  and  inside 
levels  may  be  the  same,  is  similar  to  the  process  of  locking 
canal-boats.     See  Lock-canal,  page  1341. 

The  docks  of  Liverpool  are  the  most  extensive  in  the  world. 
The  wet-docks  are  37  in  number,  having  an  area  of  167.517 
acres.  The  dry  basins  are  7  in  number,  with  an  area  of  20  185 
acres.  The  whole  dock-water  space  is  235  acres,  on  the  Liver- 
pool side  of  the  river.  The  graving  docks  are  numerous,  and 
the  lineal  yards  of  qu,ay  space  amount  to  19.195  yards. 

Most  of  the  docks  have  their  own  entrances  to  the  Mersey, 
and  the  whole  chain  of  docks  are  connected  independently  of 
the  river.  They  also  have  inland  canal  and  railway  connec- 
tions. 

The  dock-water  space  of  Birkenhead,  on  the  opposite  side  of 
the  Mersey,  is  153  acres. 

The  docks  of  London  cover  an  area  of  227  acres ;  154  acres 
being  on  the  Middlesex  side,  and  the  remainder  on  the  Surrey 
side. 

The  tonnage  of  London  is  three  times  that  of  Liverpool,  but 
the  Thames  has  spacious  and  convenient  moorings,  while  the 
shipping  of  the  Mersey  is  necessarily  acconmiodatcd  in  docks. 

The  moorings  of  the  Thames  atibrd  berths  for  401  vessels. 

The  number  of  vessels  passing  in  and  out  of  Liverpool  in 
18G0  was  48,317 ;  equal  to  132  per  day. 

The  docks  of  Liverpool  are  inclosed  spaces  taken  from  the 
river  Mersey,  the  area  afterward  dug  out. 

The  London  docks  are  excavated  in  the  land  on  both  sides  of 
the  river. 

The  Bristol  docks  are  made  by  walls  and  locks,  which  arrest 
the  water  of  the  river  Avon,  a  new  cut  being  made  for  the 
river,  and  for  the  passage  of  vessels  up  and  down. 

See  list  under  Dock. 

Wet-press.  {Paper-makiiig.)  The  second  press 
in  which  hand-made  paper  is  compacted  and  partially 
drained  of  its  water. 

The  sheets  from  the  mold  are  laid  in  alternation  with  felt  in 
the  first  press  and  subjected  to  pressure,  144  sheets  of  paper 
and  the  same  of  felt  forming  a  post^  which  is  the  amount  pressed 
at  one  time. 

When  a  second  post  is  ready,  the  first  is  removed  from  the 
press,  taken  apart,  and  the  sheets  made  into  a  compact  pile 
without  the  felts.  Several  of  these  piles  are  formed  into  one 
larger  one  which  is  placed  in  the  n'el-pre.'^s  for  a  tinal  pressure. 

The  sheets  from  the  wet-press  are  dried  in  bunches  across 
strings,  in  the  loft  or  drying-room. 

Wet'ting-ma-chiue'.  A  machine  ibr  damping 
paper  for  printers'  use. 

■Whale-boat.  A  clinker-built  boat,  sharp  at 
both  ends,  generally  from  20  to  28  feet  in  length, 
and  rather  deep  for  its  width  ;  it  pulls  four  or  six 
oars  and  is  steered  by  an  oar  ;  the  ends  have  a  con- 
siderable sheer. 

Patent  No.  73,484,  of  1868,  is  for  a  whale-boat 
chock. 

■Whale'bone.  Preferably  called  baleen,  as  the 
term  lume  is  neither  pertinent  nor  appropriate. 

A  horny  substance  occurring  in  long,  thin  plates,  fringed  at 
the  edges  and  acting  as  a  strainer  to  detain  the  whale's  food 
when  he  ejects  the  water  which  he  has  swallowed  with  the 
medusae  and  small  fry  which  constitute  his  food.  The  prin- 
cipal source  of  whalebone  is  the  right  irftale,  so  called,  the 
Baltrna  mystir_e.t\is  or  australia.  Some  300  of  these  plates  are 
found  in  the  mouth  of  an  adult  whale,  and  vary  from  10  to  15 
feet  in  length.  The  balten  is  prepared  by  boiling  and  dyeing 
black 

Machines  are  made  for  cutting  and  splitting  baleen.  The  fol- 
lowing patents  may  be  consulted;  — 

No.  70.546 '.  lRi-,7.       No.  121,.520 ISH. 

91 .047 18n9.  145,539 1R73. 

9H  220 isnn.  145,770 1873. 

105,498 1871. 

Patent  20,299  is  for  an  artificial  whalebone. 


WHALING-IMPLEMENTS. 


61 


WHEAT-DRILL. 


Tine  has  passed  since  the  people  of  EDgland  reveled  in  whale  ; 
meat.  The  whale  wa^.  however,  eateu  by  the  Saxons,  and,  when 
men  were  lucky  enough  to  get  it,  it  appeared  »t  table  late  in  the 
fifteenth  century.  In  1240,  Henry  III.  directed  the  sheriff  of 
London  to  purchase  HX)  pieces  of  whale  for  his  table.  Whales 
found  on  the  coast  were  perquii^^ites  of  royalty ;  they  were  cut 
up  and  sent  to  the  king's  kitchen  in  carts.  Edwurd  II.  gave  a 
reward  of  20  shillings  to  three  mariners  who  caught  a  whale 
near  London  Bridge.  Those  found  on  the  banks  of  the  Thames 
were  claimed  by  the  lord  mayor,  and  added  to  the  civic  feast. 
Pieces  of  whale  were  often  purchased  in  the  thirteenth  century 
for  the  table  of  the  Countess  of  Leicester.  England  was  sup- 
plied with  this  choice  dainty  by  the  fishermen  of  Normandy, 
who  made  it  an  article  of  commerce.  The  Normans  had  vari- 
ous ways  of  cooking  it ;  sometimes  it  was  roasted  and  brought 
to  the  table  on  a  spit,  but  the  usual  way  was  to  boil  it  and  serve 
it  with  peas.  Epicures  looked  out  for  a  slice  from  the  tongue  or 
the  tail.  The  grampus  or  sea-wolf  was  also  highly  esteemed, 
but,  of  all  the  blubber  dainties,  the  porpoise  was  deemed  the 
most  savory.  The  .Saxons  called  it  sea-swine,  and  the  ecclesi- 
astics of  tlie  Middle  Ages  porco-tnarino.  Porpoises  were  pur-  j 
chased  for  the  table  of  Ilenry  III.  in  1246. 

■Whal'ing  -  im'ple  - ments.      See     Harpoon  ; 

BuMB-L.\NCE. 

Patents  No.  3,290,  of  1843,  and  9,478,  of  1852, 
are  for  macliines  for  cutting  blubber. 

No.  8,843,  of  1852,  is  an  electric  whaliug-appa- 
ratu!;. 

No.  35,476,  of  1862,  is  for  raising  sunken  whales. 
They  have  a  disagreeable  habit  of  sinking  when  the 
life  is  out  of  them,  especially  if  the  harpoons  or 
lances  have  penetrated  the  carcass  so  that  it  col- 
lapses. 

Whang.  Tough  leather  adapted  for  strings, 
thongs,  belt-lacing,  etc.  It  is  of  calf-hide  commonly, 
but  better  still  is  the  tanned  hide  of  a  dog,  ground 
hog,  or  raccoon. 

WTiarf.  A  landing-place  for  cargoes.  A  quay  or 
mole. 

Fig.  7159  is  an  elevation  of  a  pier,  wharf,  and  warehouse  ;  the 
pier  having  an  open  way  beoeath  it  for  the  flow  of  the  water, 
being  constructed  on  iron  columns,  and  the  wharf  having  a 

Fig.  7159. 


Fig.  7161. 
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Hyde^s  Pier^  Wharfs  and  Warehouses. 

cart-way  around  it  to  facilitate  loading  and  unloading  vessels, 
and  the  dehvery  of  freight  from  the  warehouse. 

Fig.  7160  shows  the  application  of  iron  to  pier  and  bulkhead  i 
work.      The  hollow   piers  of  metallic    tubular 
sections  are  so  formed  that  each  tube   or  sec- 

Fig.  7160. 


tion  is  locked  between  two 
tubes  or  sections  when  ar- 
ranged in  lines  or  angles  to 
form  the  pier  of  any  desired 
shape,  according  to  its  loca- 
tion. The  tubes,  when  two 
or  more  sections  are  set  in 
place,  are  filled  with  cement, 
to  exclude  water.  A  cham- 
ber is  formed  partly  in  each 
tube,  which,  when  two 
tubes  are  united,  registers 
throughout  the  entire  length 
of  the  tubes,  and  is  filled 
with  wood,  plaster,  or  cem- 
ent, to  prevent  the  passage 
of  water  between  them  when 
in  position.  Lateral  open- 
ings, protected  by  glass,  in 
the  separate  sections,  admit 
light  to  rooms  in  the  interior 
of  the  pier. 

Fig.  7161  is  a  sectional 
view  of  a  retainiug-wall  em- 
ployed for  wharves  in  some 
English  tidal  harbors.  The 
masonry  is  laid  on  a  timber  5«rjona/  View  of  ReiaininQ-Wall. 
platform,  the  front  of  which 

is  protected  by  sheet  piling.     The  face  of  the  wall  is  curved,  to 
permit  vessels  to  lay  closer  alongside,  and  is  protected  by  per- 
pendicular  oaken   fenders,  se- 
cured by  iron  ties.  Fig.  7162. 

Fig.  7162  is  a  section  of  a 
wharf   at   Blackwall,    London,  'im^'^--^-''--''-^ 
The  front  is  formed  by  a  series  ' ''  " 

of  iron  piles  7  feet  apart,  backed 
by  shorter  sheeting-piles,  and  dliijll^ 
anchored  to  otherseries  of  piles  ;• 

farther   in    shore.     The  spaces  ^-^-'i^, 
over     the    sheeting  ■  piles    are  '' 
closed  by  iron  plates  bolted  to 
the    main    piles   and   to    each 
other,  and  backed  by  a  wall  of 
concrete. 

Plate  LXXV.  is  a  view  of  the 
contemplated  improvements  on 
the  river-front,  New  York  City, 
showing  the  new  system  of  piers 
and  bulkheads.  Section  of  Wiarfat  Blackxtall, 

■Wharf'ing.   {Hydrau-  London, 

lie  Engineering.)  A  mode  of  facing  sea-walls  and 
embankments  by  means  of  driving  upright  jtlanks  in 
the  manner  of  sheet-piles,  the  joints  being  backed 
b}^  other  planks,  and  the  whole  secured  by  land-ties 
and  tightly  driven  earth  in  the  rear. 

"Wheat-drill.  A  machine  for  sowing  wheat  and 
other  giain  in  rows.  Each  hoe  in  the  series  opens  a 
furrow,  and  the  grain  is  led  in  by  a  rubber  tube, 
which  conducts  the  seed  from  the  hopper. 

The  improved  drills  of  the  present  day  have  hoppers  attached 
for  sowing  grass-seed  or  fertilizers,  and  some  liave  arrange- 
ments for  sowing  grain  or  corn  broadcast. 

Fig.  7163  is  a  perspective  view  of  Mast's  wheat-drill  (Spring- 
field, 0.)'     Fig.  7164  shows  the  force -feed  wheel,  one  of  which 
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is  placed  on  the  bottom  of  the  hopjHT  nboTe  each  spout,  to  in- 
sure thr  feed  auJ  not  depend  upon 
Pig.  not.  the  gnivity  of  the  fjmin.     The  feed  is 

regulated  froul  Jt  hu^Uel  of  wb(.-at  to 
3  bu-'^UeU  of  oal^,  without  cbauge  of 
^ars,  by  means  of  au  adjustable 
rotary  disk  in  the  feed-cup,  so  ar- 
ranged that  all  the  feeders  are  ?et  at 
once  by  merely  nioriDg  the  indicator 
at  the  end  of  the  hopper. 

The  hoes  may  be  shitted  from  a 

double   to  a  single    bank,    or    cic 

versa:  the  feeders  are  thrown  out  of 

gear  when  the  hoes  are  raided  from 

the  ground-     A  gras>-!:eed  hopjxjr  is 

placed   on   the   rear,   and  a  guano- 

"BMrl-eye'*  DrtU         sower  may  be  attached  to  drill  the 

Forct-Fettt.  fertilizer  along  with   the  grain.      A 

spring  hoe  is  used  in  rocky  or  rooty 

ground,  to  .nllow  the  hoe  to  ;5pring  back  and  avoid  breaking 

Fig.  7165  is  Kuhn's  wheat-drill  (Dayton.  O.),  and  Figs.  7166- 


'  The  machine  has  grass,  fertilizer,  and  broadcast  attachments. 
The  latter  consists  of  corrugated  jwus  that  are  put  under  the 
feed-cup  in  place  of  the  rubber  tubes,  and  scatter  the  grain 
evenly  in  front  of  hoes  which  harrow  it  ju. 

"Wheat-hull 'er.     A  machine  for  decorticating 

wheat. 

In  the  illustration  ( Fig.  71*j9).  the  rough -surfaced  cone  rotates 
reversely  in  the  rotaliog conical  screening-cylinder.  The  gniin 
to  be  hulled  or  scoured  is  fed  in  between  the  core  and  cylinder. 
The  cleanings  are  dniwn  by  the  forced  current  of  air  created  by 
the  suction-fan,  while  the  clean  grain  is  discharged  by  the  end- 
less screw. 

It  resembles  in  a  degree  the  Aomtny-mocAifw,  being  employed 
to  take  the  skin  from  the  grain. 

"Wheel.     A  circular  fi-ame  turning  on  an  axle. 
A  wheel  is  distinguished   from  a  roller  by  this 
feature,   that  the  former  has  an  axle   upon  which 
stress  is  imposed.     The  agricultural  roller  may  seem 
j  to  contradict  this  definition,  but  the  discrepancy  is 
only  apparent.     The  axle  is  merely  a  pair  of  gud- 
I  geons  by  which  the  roller  is  hauled.      An  axle  to 
keep  a  roller  in  place  as  it  revolves  is  seen  in  Beau- 
iNii.s,  Fig.   619,  page   259.     The  patentable  pecul- 
iarities  of  wlieels  usuallv  concern  their  sjwcial 
parts.      See   Hub, 'Fig.  2601,  i>age   1139. 
See  also   Spoke;    Felly;   Kim;   Tike; 
Box  ;  8pini>lk  ;  Axle  ;  etc.     See  list  un- 
der Vehicle,  parts  of. 


\V heat- Drill  (^^ Farmer'' s  Friend 

the  machine.  The  hoe-shifter  is  moved  by  a  lever  in  the  rc-ar, 
to  throw  the  hoes  into  single  or  double  rank,  one  half  of  the 

drag-bars  being  attached  t«  a  movable 
Fig.  7166.  frame,  and  the  others  to  the  frame  of 

the  machine.    The  zigzag  feed-wheels 


Fig.  7167 


FoTce-Fffd  Wheel 
Delivering  Grain. 


Section  of 
Force-Feed  \rheel. 


The  essential  feature  of  a  wheel  is  rotation,  par- 
tial or  entire.  Its  motion  may  be  iniermitUnty 
osritlatory,  or  continuous.  Its  form  may  be  circu- 
lar or  otherwise:  its  contour,  rrgular  or  irrr^u- 
lar.  Its  function  may  l>e  to  transmit  motion  or  to 
modify  it.  Its  application  may  necessitate  cog$  of 
a  given  form,  or  it  may  be  whooi/i,  its  surface  being 
free  from  contact  with  other  portions  of  the  ma- 
chine. ■  It  m^y  1k"  hollow,  for  the  conveyance  or 
tnensuretnent  of  fluids ;  or  it  may  be  the  means 
of  propulsion  of  said  fluids  ;  or,  conversely,  it  may 
be  propetJed  by  them.  It  may  form  a  support,  and, 
by  rotation,  be  made  effective  in  assisting  transpor- 
tation. 
1.  (Vehicle.)  Wheeled  carriages  were  comparatively  rare  in 
ancient  times,  excepting  war-chariots.  Of  these  many  are 
cited;  in  the  army  of  Jabin,  under  the  command  of  Sisera, 
there  were  900  chariots  of  iron.  Solomon  had  l,4(lfi  chariots. 
The  wheels  were  not  like  the  clumsy  contrivances  of  barbarous 
modern  nations,  but  more  like  our  own.  "The  axle-trees  of 
the  wheels  were  joined  to  the  base  ;  and  the  bight  of  a  wheel 
was  a  cubit  and  half  a  cubit"  (perhaps  30  inches),  "and  the 
work  of  the  wheels  was  like  the  work  of  a  chariot-wheel :  their 
axle-trees,  and  their  naves,  and  their  fellies,  and  their  spokes 
were  all  molten"  (bronze).  (1  Kings  vii.  32,  33.)  The  refer- 
ences to  wheels  in  the  Bible  are  frequent. 

Homer  mentions  wheels  with  eight  spokes.  The  ancient 
Egyptian  wheels  had  usually,  perhaps  alwa\s,  either  four  or 
six.  Homer  also  mentions,  as  constituting  a  wheel,  the  wooden 
fellies,  the  spokes,  the  nave,  and  the  metallic  hoop  or  tire. 

Fig.  7169. 


working  beneath  the  hopper,  each  above  its  own  leader-spout, 
drive  the  grain  from  the  feed-cup  right  and  left,  each 
plate  coming  into  action  as  its  predecessor  goes  out  of 

action,  the  rate 

of  revolution  de- 
termining    the 

quantity   sown. 

The  drill  ceases 

to     sow     when 

the     hoes     are 

lifted.  Cog- 

wheels .ire  used 

to    change    the 

quantity  :  these 

are  bolted  in  a 

cone,    and    the 

changes       con- 
troller!     by     a 

lever.       The 

change  is  made 

by   pressing  on 

a  lever  to  which 

the  cone  is  at-  ,  „     t  v    •  i      *i. 

tached  which  raises  it  out  [      The  Egyptian  monuments  also  show  all  these,  besides  the 

of  ge:ir  and  moving  the  '  linch-pin  that  holds  the  wheel  on  the  axle,  and  the  metallic 
wheel  on  the  shaft  right  or  left  into  anv  of  the  wheeU  of  the  l  bands  that  strengthened  the  connection  of  the  spokes  and  fel- 
cone.  The  r«ar  end  of  the  shifting  levef  moves  over  a  notched  lies.  The  wheels  were  not  over  two  to  three  feet  high,  free 
plate  where  figures  indicate  what  each  wheel  will  sow.  1  Cabt  ;  Chariot. 


Machine  for  Hulling  and  Scouring  Wheat. 


Cone-  G  faring. 
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In  the  Abbott  collection  of  Egyptian  antiquities,  now  in  the 
possession  of  the  Historical  Society  of  New  York  City,  are  a 
wheel  and  tire  and  other  portions  of  a  chariot,  found  in  a 
mummy-pit  near  Dashour.  The  wheel  has  six  spokes,  like 
those  so  frequently  occurring  in  the  paintings  and  sculptures. 
The  hub  of  the  wheel  is  a  long  wooden  sleeve  to  run  upon  the 
axle,  and  was  strengthened  by  bronze  hub-bands,  now  missing, 
but  shown  clearly  in  colors  in  couteniporary  paintings.  The 
inner  ends  of  the  spokes  are  tenoned  into  the  hub,  and  the 
outer  ends  into  the  fellies  The  latter  are  six  in  number,  and 
their  ends  are  slanted  off  obliquely  so  as  to  make  a  lap-joint. 
On  the  outside  of  all  is'a  wooden  tire,  now  detached,  and  made 
of  bent  pieces,  which  meet  with  but-joints.  There  is  little 
doubt  that  the  junction  of  the  fellies  with  the  spokes,  and  of 
the  parts  of  the  tire,  were  strengthened  by  bronze  clips. 

In  a  European  museum,  at  Berlin  or  Florence,  is  a  Scythian 
war-rhariot,  which  was  brought,  as  a  trophy  probably,  to 
Egypt  in  ancient  times.  (See  Chariot,  Fig.  1253,  page  5*J8.) 
In  some  of  the  large  French  folios  on  Egyptology  it  is  repre- 
sented on  a  scale  which  allows  its  construction  to  be  observed. 
The  wheel  has  a  bronze  sleeve  around  the  hub,  studded  on  its 
periphery  with  bronze  sockets,  which  receive  the  inner  ends  of 
the  spokes.  The  outer  ends  of  the  spokes  are  tenoned  into  the 
wooden  rim,  and  strengthened  at  the  intersections  with  bronze 
clips  or  straps,  which  formed  bauds  around  the  rim,  and  were 
secured  by  bronze  nails.  See  the  folios  of  Lepsins.Champollion, 
Rosellini.  See  also  Deuon's  *'  Description  de  I'Egypte  ''  in  the 
Congressional  and  Astor  libraries. 

It  may  be  mentioned  that  the  chariot-horses  of  Egypt  were 
yoked  to  the  pole  of  the  chariot,  and  pulled  thereby.  (See 
Saddle,  Fig.  4512,  page  2009)  Traces  were  seldom  used. 
Occa-sionally  they  had  one  trace  on  the  side  of  the  horse  next 
to  the  tongue.  It  is  not  certain, even  in  this  case,  but  that  it 
was  only  a  mode  of  coupling  back  the  yoke  to  the  pole,  near 
the  chariot.  The  yoke  was  secured  by  a  yertical  pin,  which 
pas!!cd  through  the  yoke  and  tongue. 

The  wheels  of  the  ancient  ptaustrumj  a  farm  cart  or  wagon, 
were  of  cross  section  of  a  tree-trunk,  or  of  boards  nailed  to- 
gether to  form  a  circular  disk.     Such  are  still  used  in  Greece. 

The  usual  carriages  of  the  ancients  had  two  wheels,  but 
four-wheeled  carriages  are  shown  in  the  Theban  paintings  and 
elsewhere,  and  are  carefully  described  by  Herodotus,  (See 
Cart,  page  485.)  The  ferate  orbes  of  Virgil  are  wheels  shod  with 
iron.  Persius,  Slartial,  and  others  call  the  tire  caH/A"s.  Pliny 
a.scribes  the  inventiou  of  four-wheeled  wagons  to  the  Phrygians. 
(See  b'ig.  1253,  page  528.)  At  Portici  are  the  remains  of  a  Roman 
chariot-wheel ;  a  band  of  iron  forged  out  of  a  single  piece,  about 
48  inches  in  diameter,  nearly  2"  broad  and  1"  thick.  A  portion 
of  the  nave  has  been  preserved,  which  is  bound  with  iron,  and 
this  again  by  a  bronze  plate  secured  by  bronze  nails. 

The  common  iron  wheel  of  England  has  cast-iron  hub  (nave) 
and  rim,  and  wrought-iron  spokes. 
The  rim  has  holes  Haring  to  the  out- 
side, so  as  to  hold  the  ends  of  the 
spokes,  which  have  conical  heads  to 
fit  the  openings.  The  inner  ends  of 
the  spokes  pass  through  the  outer 
rim  of  the  hub,  and  are  secured  by 
nuts.  The  insertion  of  the  spokes 
in  circles  near  the  ends  of  the  hubs 
gives  them  an  extended  base  or 
bearing,  and  strengthens  the  wheel 
against  lateral  strain 

The  tires  of  wrought-iron  wheels 
for  locomotives  and  rail  way -carriages 
were  formerly  bent  to  form,  being 
previously  cut  off  with  ridges  in  the 
center,  so  as  in  meeting  to  form  two 
angular  notches,  into  which  two 
thin  iron  wedges  are  subsequently 
welded  radially.  The  four  parts 
thus  unite  together  in  the  form  of  a  cross,  and  make  a  firm 
joint  without  upsetting.  They  are  now  rolled  or  welded  in 
single  pieces  and  secured  by  bolts. 

Some  wrought-iron  wheels  have  welded  tire  and  spokes,  the 
nave  or  hub  being  cast  around  the  end  of  the  spokes.  In 
others,  the  spokes  and  tire  are  partially  united  by  rivets.  In 
Boume  and  Bradley's  patent  wheel  (English)  the  hub,  spokes, 
and  tire  are  all  of  wrought-iron  welded  together. 

Savart,  in  his  experiments  on  the  theory  of  sound  (acoustics), 
made  wheels  to  revolve  from  1,000  to  2,000  times  per  minute 
(.see  SiREN);  but  this  has  been  surpassed  by  Foucault,  who  in- 
Tented  an  apparatus  for  measuring  the  velocity  of  light,  to 
which  a  small  wheel  with  a  mirror  was  attached,  which  might 
be  made  to  revolve  600,  8(X),  and  even  1,000  times  per  .second, 
or  60,000  times  per  minute.  For  such  great  velocities  bands  or 
strings  are  used. 

2.  (Spinning.)  A  hand-machine  for  twisting  rov- 
ings  or  yarn.  A  Spinning-wheel.  It  diHer.s  in 
Ibrni  witli  the  material  and  purpose.  The  use  is  de- 
scribed under  Spinning, 

Figs.  7171,  7172,  7173,  show  respectively  a  flax  wheel,  card, 
and  reel ;  a  ivool-whed ;  and  a  knot-reel  for  skeioing  off  i/io/j  of 
a  given  length  from  the  cops  on  the  ."pindles. 


170. 


Joneses  Iron  ^VJleel. 


3.  (yautiad.)  An 
instrument  by  which 
the  rudder  is  moved- 
A  tillcr-\\'hee\.  See 
Steeking-wheel. 

4.  {Pyrotcchn  ics. ) 
J f 'heel -cases a.re  strong 
tubes  made  like  rock- 
et -  cases,  and  filled 
\v  ith  a  com  position 
which  burns  more 
slowly  than  rocket- 
filling. 

They  are  placed  on  the 
edges  of  revolving  wheels, 
in  the  direction  of  the 
plane  of  their  framework, 
in  order  to  impart  a  ro- 
tary motion,  at  the  same 
time  giving  out  long  rays 
of  sparkling  light. 

.S'MH-cosfS  are  similar  to 
the  above. 

Cntherine-wluels  are  re- 
volving wheels,  whose  ro- 


Fig.  7171. 


Flax  Mlied,  Card,  and  Reel. 


tation  is  caused  by  the  flame  escaping  from  a  series  of  cases  ar- 
ranged so  as  to  form  a  continu- 
Fig.  7172.  ous  spiral. 


Fig.  7173. 


'■'Old -Time'''  Wool -Wheel 

See  under  the  following  heads 

Aero-hydro  dynamic  wheel. 

Angular  wheel. 

Annular  wheel. 

Anti-friction  wheel. 

Back-frame  wheel. 

Balance-wheel. 

Baud-wheel. 

Barker's  wheel. 

Bastard  wheel. 

Bevel-wheel. 

Brake-wheel. 

Breast-wheel. 

Brush-wheel. 

Bucket- wheel. 

BulT-wheei. 

Burring-wheel. 

Cam-wheel. 

Canting-wheel. 

Car- wheel. 
]  Carriage-wheel. 
1  Caster-wheel. 
!  Center-wheel. 
,  Center-discharge  wheel. 
i  Chain-wheel. 

Change-wheel. 

Chapelet-wheel. 
;  Circumferentor. 
!  Click-wheel. 
,  Cloth-wheel. 
'  Cog-wheel. 

Conical  wheel. 

Contrate-wheel. 

Count-wheel. 

Crank-wheel. 
\  Crown-wheel. 
I  Current-wheel. 
!  Cylinder-wheel. 
!  Panaide. 

Dash-wheel. 

Dial- wheel. 
I  Disk-wheel. 


Knot-Reel. 


Double-gear  wheel. 

Downward-discharge  wheel. 

Driver. 

Driving-wheel. 

Drum . 

Eccentric. 

Eccentric  wheel. 

Edge-wheel. 

Elliptical  wheel. 

Emery-wheel. 

Emery-vulcanite  wheel, 

Epicycloidal  wheel. 

Escape- wheel. 

Face-wheel . 

Fan-wheel. 

Feed-wheel. 

Fifth  wheel. 

Flash-wheel. 

Flush-wheel. 

Flutter- wheel. 

Fly. 

Fly-wheel. 

Follower. 

Friction- wheel. 

Fuzee. 

Gage-wheel, 

Gear-wheel. 

Gin-wheel. 

Glazer. 

Glazing-wheel. 

Going-wheel. 

Grain-wheel. 

Grinding-wheel. 

Ground-wheel. 

Grooved  wheel. 

Hand-wheel. 

Heart-wheel. 

Horizontal  water-wheel. 

Idle  wheel. 

Intermittent  wheel. 

Internal  wheel. 


"WHEEL  AND  AXLE. 
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Irre^lar  wheel. 
Lantern- wheel. 

Lap- 
Lapidary's  wheel. 
Leader. 

Leading-wheel. 
Mangle-wheel. 
Master-wheel. 
Match-wheel. 
Measuring- wheel. 
Meter-wheel. 
Mill-wheel. 
Mioute-whceL. 
Miter-whcel. 
Mortise-wheel. 
Multiple-wheel, 
Multiplying-wheel. 
Mutilated  wheel. 
Non-circular  wheel. 
Noria. 
Odometer. 
Outrigger. 
Ove  rs  hot- wheel- 
Pa  Jdle- wheel. 
PenJuluni-wheeL 
Persian  wheel. 
Pinion. 
Pin-wheel. 
Pitch-back  wheel. 
Pitch-wheel. 
Planet-wheel. 
Plate-wheel. 
Plow-wheel. 
Po  I  ish  i  n  g-  wheel . 
Potter's  wheel. 
Pot- wheel. 
Printing-wheel, 
propeller-wheel, 
pulley-wheel. 
Racket-wheeL 
Ra^-wheel. 
Ratchet-wheel. 
Reaction-wheel. 
Rowel. 
Scape-wheel. 
Scoop-wheel. 
Screw-wheel. 
Scroll- wheel. 
Sector-wheel. 
Segment-wheel. 
Skew- wheel. 
Skew-bevel  wheel. 
SUcer. 

Slosh-wheel. 
Snail-wheel. 
Speed-cones. 
Spider. 
Spike-wheel. 
Spinning-wheel. 

wneel  and  Axle.  This  is  cited  us  one  of  the 
mechanical  powers.  It  is  an  application  of  the  lever, 
in  which  the  action  is  continuous.  See  Well- 
BucKEr  Elevator. 

Rejecting  the  consideration  of  friction,  the  power  and  effect 
are  proportioned  to  the  radii  of  the  respective  barrels.  1  pound 
OQ  the  cord  which  pa.«ses  over  the  wheel  of 
4  feet  nidius  will  balance  8  pounds  on  the 
end  of  the  cord  which  is  wound  on  the  axle 
having  a  radius  of  6  inches.  A  small  weight 
or  power  may  be  applied  on  the  rope  run- 
ning over  the  wheel,  moving  at  relatively 
hiy;h  speed,  to  raise,  at  a  proportionately  slow 
sijeed,  a  heavy  weight  on  the  rope  which 
wind^  upon  the  axle;  or,  conversely,  a 
heavy  weight  or  relatively  great  power  on 
the  axle-rope  may  raise  with  speed  a  light 
weight  attached  to  the  wheel-rope. 

Wheel-an-neal'ing  Fur'nace. 

A  furnace  constructed  lor  annealing 
cast-iron  car-wheels.    See  Figs.  243- 
I  246,  page  113. 

Wheel-ba-rom'e-ter.     One  in 

which  the  fluctuations  of  the  hight 

of  the  mercurial  column  are  conveyed 

by  float  and  cord  to  an  axis  on  which 

Wheel- Barometer,  is   a  pointer  traversing  a  graduated 

circle.     See  Baromkter. 

"WTieel'bar-ro-w.     Tliere  are  many  varieties  of 

wheelbarrows.       The   most    efficient    implement    for 

removing  excavated  earth,  as  in  railway-grading,  is 


Spiral  wheel. 

Sprocke  t- w  heeL 

Spur-wheel. 

Star-wheel. 

Starting-wheeL 

Steam-wheel. 

Steering-wheel. 

Stepped- wheel. 

Stitch-wheei. 

Stream- wheel. 

Sun  and  planet  wheels. 

Swash -plate. 

Swing-wheel. 

Tappet-wheel. 

Tempering- wheel. 

Tide-wheel. 

Tiller- wheel. 

Tobacco-wheel. 

Traction-wheel. 

Trammel-wheel. 

Tread-wheel. 

Troll-plate. 

Truckle. 

Trundle-wheel. 

Tub-wheel 

Turbine-wheel. 

Tympanum. 

U  ndershot-wheel. 

Urchin. 

Variable- wheel. 

Volute- wheel. 

Wabbler. 

Walking-wheel. 

TVallower. 

Warn  ing-w  heeL 

Water- wheel. 

Waved  wheel. 

Web-wheel. 

Wheel  and  axle. 

Wheel-annealing  furnace. 

Wheel-barometer. 

Wheelbarrow. 

Wheel-chair. 

Wheel-cotter. 

Wheel-cultivator. 

Wheel-cutting  machine. 

Wheel-jack. 

Wheel-lathe. 

AV  heel- lock. 

Wheel-pit. 

Wheel-plow. 

Wheel-press. 

Whim. 

Whirling-table. 

Wind-wheel. 

Wiper. 

Wire-wheel. 

Worm-wheel. 


Fig  7175. 


Grading  and  Garden  Barrows. 

the  barrow  with  a  scoop-shaped  bed  (c).  It  has  a 
small  wheel,  widely  diverging  handles,  and  is  adapted 
to  dump  on  either  side. 

The  garrfen-barrow  (rf),  with  removable  sides,  is  more  con- 
venient about  a  farm  or  garden  for  the  multitudinous  uses 
which  occur. 

Fig.  7171 


Express-  fVheeUiarrow. 

The  express-wheelbarrow  (Fig.  7176}  is  a  superior  form  of  the 
warehouse- barrow,  adapted  to  carry  heavy  loads  on  a  floor. 
The  load  may  be  balanced  on  the  middle  pair  of  wheels,  and 
the  others  restrain  the  oscillation  within  moderate  limits. 


Fig.  7177 


Spring-  Truck. 

/{Fig.  7178)  is  a  green-brick  harrow. 

g",  a  dry-brick  barrow. 

A,  Fig   (7179)  a  dumping-barrow. 

a  and  b  (Fig.  7180)  are  varieties  of  barrows  for  porterage  and 
wheeling  long  stuff. 

M.  le  Due  corrects  an  error  that  has  prevailed  in  France  with 
regard  to  the  in- 
vention of  this  Fig.  7178. 
useful  little  ve- 
hicle. It  has 
been  attributed 
to  M.  Dupin, 
who,  it  has  been 
claimed,  devised 
it  in  1669.  M. 
ie  Due  says  he 
found  mention 
of  them  in  the 
thirteenth,  four- 
teenth, and  fif- 
teenth century 
MSS.,  and  gives 
an  illustration 
taken  from  a  , 
vignette  of  a  MS. 
of  the  thirteenth 
century,  of  a  man 
propelling  a 
wheelbarrow,  the 
form  of  which 
differs  but  slight- 
ly from  those 
now  in   use. 

The  Chinese 
wheelbarrow  has 
but  one  wheel,  but  it  is  large,  and  placed  in  the  center  of  the 


Brick-Barrows. 


WHEEL-CASE. 
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WHEEL-LATHE. 


'^^, 


bedof  the  vebk'Io;   the  eutire  load  rests  on  tho  central  wheel. 

In   Shanghai, 
Fig  7179.  thousamisufthe.se 

Teljieles     ply     for 
hire.      The  usual 
loail    is   two    per- 
sona, who  sit  on  a 
wooden    platform 
'in    each    side    of 
the  wheel,  resting 
onearuieacli  upi 
the  framework 
whicli      rises 
ahove the  top 
of  tlie  wheel, 
and  planting  one 
foot   in    a   stJrr 
made  of  rope. 

Wheel- 
case.      ( P[li'o- 
Uchuics.)     A  stout  paper  case,   .similar  to  a  roeket- 
case  or  suii-case.    It  is  lillccl  « itli  eoriqiosition,  wliieh 
,  is  driven  into  it  witli  a  drift,  and 
111  is  tied  to  the  rim  of  a  wlieel  or 
rotating   piece  of  lire-worlcs,   to 


tive-wheels.  It  may  be  called  a  curvilinear  slotting- 
machine,  tlie  tool  being  mounted  on  a  holder  at  the 
end  of  a  vibrating  lever. 

The  otlier  pud  of  this  Ipvcr  is  slottej  iinrt  fitted  with  a  sliding 
block,  into  wliich  the  pin  of  a  Uisk-crauk  enters.   As  the  crault- 


Dumping-Earroto. 


Wheelbarrows. 

wLiih  it  imparts  a  circular  motion,  at  the  same 
time  emitting  brilliant  trains  of  lire.  (See  Whkkl, 
4.)     The  following  compositions  are  em]iloyed:  — 

BrUtiant ;  1  niter,  1  sulphur.  16  mealed  powder,  7  ca.<;t-iron 
filings. 
C/iiuese  ;  2  niter,  1  sulphur,  IG  mealed  powder,  4  charcoal. 
W/iile  ;  (J  niter,  7  sulphur,  16  mealed  powder. 

Wheel-chair.     A  halh-cknir,  or  invalid  chair. 

The  cktramariitm  or  seMatoria  sella  of  the  ancieuts.  A  small 
carriage  for  one  (lerson,  drawn  by  slaves 

In  the  Middle  Ages  the  lame  used  chairs  on  casters. 

■Wheel-col'ter.  A  sharp-edged  wheel  running 
in  advance  of  the  breast  of  the  plow,  to  cut  the  sod 
or  weeds  in  the  line  of  .the  furrow.  It  has  long  been 
used  in  the  fen-lands  of  England.  See  Fig.'  1391, 
page  596. 

Wheel-cul'ti-va-tor.  One  traveling  on  wheels 
during  its  work.      See  ligures,  page  657. 

Wheel-cut'ting  Ma-chiue'.  Invented  by  Dr. 
Hooke  for  cutting  the  cog-wheels  of  watidies,  about 
1655.     See  ]}age  S»60.     See  GEAIt-ctiTTEli,  Fig.  2205. 

Wheel-draft.  In  steam-boilers,  when  the  cur- 
rent of  smoke  and  hot-air  is  continued  round  and 
round  in  the  same  direction.  In  contrailistincticui 
to  a  direct,  a  rcver/imf,  or  a  split  (i.  e.  divided)  draf/. 
Usual  in  the  mninn.  Imiler.s. 

Wheel-fac'ing  Ma-chine'.  A  machine  for 
facing  the  sides  of  wheels,  reducing  the  fellies  to  a 
uniform  thickness,  and  beveling  them  if  desired. 

The  fellies,  having  been  driven  on  the  spokes,  the  hub  of  the 
wheel  is  placed  in  a  self-centering  chuck,  which  is  rai.«ed  and 
lowered,  by  a  screw  and  hand-wheel,  to  give  the  desired  bevel 
to  tile  side.  The  table  carrying  the  chuck  is  ailjustable  for 
wheels  of  different  diameters.  The  cutter-head  frame  and  table, 
to  which  pressure  rollers  are  attached,  are  elevated  by  a  lever 
when  a  wheel  is  to  be  placed  under  the  cutters  or  taken  out, 
Tlic  cutter-head  and  rolls  have  minute  adjustment  by  means  of 
a  hatid-wheel  and  screw 

Wheel-fin'ish-ing  Ma-chine'.  A  nuuhiiu- 
tool  lor  iilaning  oil  the  inside  of  the  tires  of  loconio- 


Wheel- Facing  Machine. 

disk  revolves  with  its  upper  edge  approaching  the  fulcrum  of 
the  lever,  the  tool-holder  receives  a  slow  downward  and  a  (luick 
return  stroke.  The  point  of  the  tool  describes  an  arc  of  a  circle 
struck  from  the  center  of  the  vibration  of  the  lever,  thereby 
producing  a  convex  form  on  the  inside  of  the  tire.  The  wheel 
bed-plate  is  revolved  by  automatic  mechanism  somewhat  similar 
to  the  devices  ordinarily  employed  in  planing-machines.  Pro- 
vision is  made  for  wheels  of  any  diameter,  by  means  of  the 
crank  and  scr^w  shown  on  the  right. 


Wibl/s  Wheel.Fin!$/iin^  Mac/line  iEii^lis/i). 

Wheel-guartJ  Plate.  (Ordnance.)  An  iron 
plate  on  each  side  of  the  stock  of  a  fielil  or  siege  gun- 
carriage  to  prevent  its  being  cluifed  by  the  wheels 
when  turning.     Used  also  on  carriages. 

Wheel-jack.      1.  The  li/ting- 

linr  is  a  cogged  rack  operated  by  a 

pinion  and  hand-crank  through  the 

intervention    of 

gearing,    by  Fig.  7184. 

which  the  power 

IS      multiplied. 

See   also   Lift- 

INC-JACK. 

2.  A  lifting- 
jack  with  a  low 
toe,  to  catch  be- 
neath the  tire 
of  a  wheel. 

The    illustra- 
tion (Fig.  7184)  J 
showsa  hydran-                      ^- 
lic    jack     thus           Wieel-Jack. 
adapted.        See 

also  Lifting-jack,  and  list  under 
Jack. 

Wlieel-lathe.   Alathefor  turn- 
tuniing  railway-wheels  ami  other  large  work. 
n  (Fig.  71S.'i),  btrsc-plate. 
6  (/',  standards  for  carrying  head-stocks,  b  being  permanent 


WHEEL-LOCK. 
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AVHEEI^PRESS. 


Fig.  7185. 


liub-machines. 

Spoke-machines. 


Felly-machiiies. 
Wheel-aiakfrs. 


and  b'  morable  on  the  ba^e-plate  by  means  of  a  rack  and  pinion. 

c,  fast,  and  c'.  movable  head-stock,  the  center  in  which  can 
be  moved  out  any  distance  as  in  an  ordinary  puppet-bead. 

rf  rf,  standards  for  carrying  slide-rests. 

e  f ,  compound  slide-rests. 

/  fi  large  face-plates,  with  extra  wbeeU  at  back. 

g,  longitudinal  shaft. 

A,  one  of  two  pinions  keyed  on  shaft  g,  and  gearing  into  the 
external  wheels  /"/". 

/,  clutches  for  disconnecting  the  pinions  from  the  external 
wheels. 

m.  spur-gearing  at  end  of  lathe. 

n,  strap-pulley. 

0  o,  apparatus  for  giving  self-acting  motion  to  the  two  com- 
pound slide-re^ts. 

p  p,  wheels  to  be  turned. 

Fig.  71S6  is  called  a  °ap~bffi  lathe,  having  a  cavity  in  the  bed 
enabling  objects  to  be  turned  the  diameter  of  which  is  greater 
thau  the  distance  between  the  center  and  the  sheers. 


Besides  these,  the  following  are 
used  by  wheel-makers,  with  or 
witliout  special  adaptation  :  — 

Rip-saws.  Surfacing-planers. 

Cross-cut  saws.  Boring-machines. 

Band-saws  Tumiiig-lathes. 

Scroll-saws.  Tenon  iug-machines. 

Special  machines  are  as  fol- 
lows :  — 

For  hubs :  — 
Hub-rougher. 
Turnicg-luthe. 
Hub-boring  machine. 
Hub-mortising  machine. 
For  spokes :  — 

Center-sawing  machine. 

Spoke-lathe, 

Spoke-tenoning  machine. 

Spoke-throaliug  ui:ichine. 

Spoke-sizing  machine. 

Tenon-truing  machine. 

Sand-belt  machine. 

Oval  tenon  forming-machine. 


Tot  fellies :  — 
Bevel  felly-planing  machine. 
Inside  and  face  planer. 
Felly  cutting-off  saw. 


Felly-rounder. 
Felly-boring  machine. 
Felly-doweling  machine. 


For  sftting  up  ami Jintshing  icheels:-~ 
Spoke-driving  machine.  Wheel-screwing  machine. 

Wheel-facing  machine. 

Whe el-mold 'ing  Ma-chine.  {Fouinding.)  A 
machine  for  making  the  mokl  for  gear-wheels  by  re- 
peating a  section  of  a  few^  cogs  around  the  penmeter. 
See  Fig.  3-20*2,  page  146S. 

"Wheel-pit.  A  walled  hole  for  the  heavy  fly- 
wheel of  a  train  of  rolls,  etc. 

"Wheel-plo-w.  1.  A  plow  supported  in  part  by 
a  wheel  or  w  lieels  as  a  gage  of  depth.  Sec  Figs. 
3823-3825,  pages  1745,  1746. 

2.  A  plow  with  a  wheel  in  the  space 
between  the  landside  and  mold-board,  and 
reducing  the  friction  of  the  ]ilow  by  bear- 
ing the  weight.  See  /,  Fig.  3823  ;  see 
also  B  and  c,  Fig.  3825,  page  1746. 
Fig.  7187. 


Gap-Bed  Lathe, 

WTieel-lock.  1.  (Fire-arms.)  A  form  of  lock 
for  rtiv-aniLs  which  supei-seded  the  old  matchlock, 
wliereby  the  piece  was  touched  otl"  by  a  match  or  port- 
fire. 

The  wheel-lock  was  invented  in  Italy  early  in  the  sixteenth 
century  ;  it  was  moved  by  a  chain  and  wound  up  like  a  watch 
to  prepare  it  for  use.  The  wheel,  originally,  was  not  fixed  in 
the  gun,  but  was  fitted  in  a  groove  when  ready  for  firing:  at 
other  times  being  carried  in  a  bag.  It  consisted  of  a  furrowed 
wheel  of  steel,  whose  friction  against  a  pi«'cc  of  sulphuret  of 
iron  was  made  to  communicate  fire  by  sparks  to  the  priming. 
See  Gcs-LOCK. 

2.  (Locksmith  ing.)  A  form  of  lock  having  a  series 
of  wheels  or  disks  with  letters  around  their  edges. 
The  interior  arrangements  of  the  lock  were  such  as 
to  prevent  the  bolt  being  shot  until  a  series  of  letters 
were  in  line,  forming  a  combination  known  only  to 
the  owner  and  maker.     See  Letter-lock. 

3.  A  wagon-lock,  to  retard  the  revolution  of  the 
wheels  in  descending  a  hill. 

"WTieel-ma-chin'er-y.  It  is  but  of  late  years  that 
the  making  of  carriage  and  wagon  wheels  has  been  so 
systematized  as  to  call  for  specific  machines  for  the 
Various  operations.    These  may  be  classed  as,  — 


Roman  Plow. 

A  Roman  wheel-plow  is  illustrated  in  the  accompanying  cut, 
and  needs  no  particular  description. 

Busby's  wheel-plow  (English)  received  the  Council  Medal  in 
its  class  at  the  London  Exhibition  of  18ol.  It  is  mentioned  in 
an  English  treatise  as  the  best  specimen  of  a  plow  that  is  manu- 


Fig.  71S8. 


Busby's  Wheel-Flow. 


factured.     It  has  land  and  furrow  wheels,  a  skim  colter,  and  is 
principally  or  altogether  of  iron. 

"Wheel-press.  1 .  A  hydrostatic  press  for  forcing 
car-wheels  on  to  their  axles  and  removing  them. 
The  axle  is  suspended  from  the  hooks,  and  one  end 
passed  through  the  groove  in  the  slotted  post,  which 
resists  the  thrust  of  the  ram,  and  is  held  at  any 
desired  position  by  a  key  or  otherwise.  The  ram 
is  operated  by  a  double-acting  pump,  and  may  be 
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WHERRY. 


Fig.  7189. 


Hijrliaulic  Car-W/ieel  Pnsi    y    !>/...       ;     _ 

woiki-il  mi  to  a  prus.sure  of  5,000  poiimls  per  scjuare 

inuli. 

Fis.  7190.  2.  A  press  in  which  car- 

wheels  are  nioliled.  The 
dni(j  is  suspemleil  from 
the  piston  of  a  hyilraulic 
])i'ess,  anil  is  forced  down 
U]ion  tlie  co/ic.  A  central 
spindle  makes  a  tapering: 
hole  in  the  nave,  and  acts 
as  a  guide. 

Wheel-quar'ter-ing 
Ma-chine'.  .\  maeliine 
for  ([uartering  loeonioti\e 
driving-wheels  on  their 
a.xles,  that  is,  boring  the 
wrist-pin  holes  at  iMV  dis- 
tance apart.      See   QuAl;- 

TEKING- M.\C'11I.NE,       page 


bolder  is  at  the  outor  end  of  a  rcciprocatiDg  ram, 
whicli  works  on  guides  formed  on  ii  plate  adjust- 
able at  any  augle,  so  as  to  conforni  to  the  taper 
of  the  spoke.  The  wliecl  is  dogged  to  a  table, 
which  has  a  circular  adjuscuient  to  present  each 
epoke  in  turn  to  the  planer-tool. 

The  tool-holder  at  the  end  of  the  ram  is  adjust- 
able vertically,  and  is  provided  with  a  toothed  arc 
actuated  by  a  worm,  and  so  arranged  that  the 
point  of  the  tool  can  be  made  to  traverse  auto- 
matically on  the  arc  of  a  circle.  In  this  way 
the  desired  rounded  form  can  l>e  given  to  the 
edges  of  the  spokes.  The  motion  is  given  to  the 
run  by  a  crank  of  atljustiible  throw  in  the  ordi- 
n  try  way,  and  the  carriage  on  which  the  raui 
!-  mounted  is  also  capable  of  being  traversed 
ilMtig  its  bed  by  self-acting  gear. 

Wheel-turn'ing  Lathe.    One  with 

two   very   solid   head-stocks   with   lai-ge 
face-plates,  and  two  slide-rests  operated 
•  ).  by  a  ratchet-feed  from  an  overhead  rock- 

shaft.     The  arrangement  of  the  parts  is 
such  that  the  pressure  in  cutting  always  falls  within 
the  surface  of  the  bed.     See  WiiEEL-b.vrHE. 
Wheel'wrright's  Ma-chine'.   A  machine  adapt- 
able   to    several    pur- 
Fig.  7192.  poses,    as    boring     the 
hubs   and   fellies   and 
tenoning    the   spoke.s. 
ai    ,{g^v~^»s^\\g^Sr3yi3  [te.     The   adjustable    head- 
block    carries   and  re- 


One  connecting  the 


Fig.  n91. 


IS  12.  Fig.  40«r. 

Wheel-rope.     (Xaidiml.) 
steeriiig-wlirel  with  the  tiller. 

Wheel-scre^v'ing  Ma-chine'.  A  machine  for 
lioring  the  lioles  and  lixiiig  the  screws  in  the  rims 
or  fellies  of  whcel.i  to  prevent  them 
from  splitting  or  cracking  where  the 
spokes  enter. 

It  has  two  spindles  running  at  different 
speeds.      That  which    runs  at   the    highest 
speed  carries  an  auger  for  boring  the  holes. 
The  other  js  cupped  at  the  lower  end,  and  is 
split  to  receive  a  strip  of  steel  clamped  there- 
in  to  drive  the  screws,   the  cup  serving  to 
guide  the  screw-heads    to  the  driver.     The 
wheels  are  held  in  a  chuck,  which  may  be 
mised  or  lowered  by 
a    screw    and    hand- 
wheel     to    suit    dif- 
ferent     lengths      of 
hubs,    and    brought 
to  or   from   the  ma- 
chine    to    accommo- 
date different  sizes  of 
wheels   by    means  of 
a   rack    and    pinion. 
The  belt  which  drives 
the  boring-spindle  is 
slack  enough  to  allow 
the   spindle    to    stop 
when     the    foot     is 
taken  off  the  treadle. 
The     other     spindle 
runs  constantly  with  the  countershaft. 

Wheel-spok'ing  Ma-chine'.  A  machine  for 
driving  spokes  syiiinietiically.  .SeeSl'OKE;  SPOKE- 
MAi  III.SES  ;  etc. 

Wheel-spoke  Plan'ing-ma-chine'.  A  ma- 
chine-tool for  planing  the  faces  of  spokes  of  loco- 
motive-wheels. 

The  tool  traverses  at  an  angle  from  the  horizontal,  allowing 
for  the  increased  thickness  of  metal  near  the  hub.    The  tool- 


Wheel-S/ioke  Planin^-Machine. 

volves  the  auger.  The  stuff  is  helil  in  place  and  fed 
to  the  operating-tool  by  a  spring-clamp  and  slidiiig- 
carriage. 

Whelp.  {Nautical.)  One  of  the  inclined  bars  on  a 
I  cajistaii  or  windlass,  upon  which  the  hawser  or  cable 
is  wound.  The  messenger  or  hawser  takes  two  or 
three  turns  round  the  barrel,  the  whelps  forming  a 
skeleton  frustum  ;  the  conical  form  is  to  cause  the 
cable  to  fleet  back  to  the  smaller  portion  as  it  winds, 
to  prevent  its  becoming  janmied  against  the  jiawl- 
heail  at  tlie  large  end.     See  Capstan,  Fig.  1083. 

Wher'ry.  Corrupted  from  the  Roman  horia.  A 
light,  sharp-built  boat,  usually  ptilling  one  pair  of 
oars  or  sculls,  employed  in  England  as 
a  race-boat  ;  also,  for  carrying  passen- 
gers for  short  distances  in  and  about  _ 
the  cities  of  London,  Liverpool,  and 
elsewhere. 

Boats  for  sporting  and  racing  purposes  are 
fretiuently  made  of  paper. 

Fig.  7193. 


If/ieet-  Screicitig  Machine. 


Wheelwrighi^x  Marking. 
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WHIP. 


The  following  is  a  description  of  one  constructed  for  Walter 
Brown,  the  celebrated  oarsman,  after  the  Waters  patent,  from  a 
model  of  his  own.  This  boat  is  31^  feet  long,  I'J.  inches  wide, 
and  weighs  but  22  pouuds.  The  lightest  wooden  boat  ever 
built  of  similar  dimensions  weighed  41  pounds.  The  most 
singular  part  of  the  matter  is  that  the  boat  is  more  than  four 
times  stronger  than  one  of  wood.  All  of  it,  save  where  the 
sculler  sits,  is  gai!-tight,  so  that  in  the  ev4;nt  of  a  race  sufficient 
g»s  may  be  taken  into  it  to  reduce  its  weiglit  to  8  pounds.  The 
displacement  of  water  by  such  a  craft  will  be  very  much  les-^ 
thm  that  of  a  wooden  boat,  and  the  same  exertion  will  propel 
it  proportionately  faster.  Its  strength  is  also  a  great  ad- 
vantage. 

Whet'stone.  A  piece  of  stone,  usually  a  rec- 
tangiihir  slab,  used  lor  sharpeniug  cutlery  or  tools. 
ScytliL*-.stones  are,  however,  bellied,  and  taper  to- 
ward the  ends. 

Many  varieties  of  stone,  especially  of  the  slaty  kinds,  are 
more  or  less  perfectly  adapted  for  the  purpose.  8ouie,  how- 
ever, are  peculiarly  suited  for  imparting  a  fine  edge  to  tools, 
command  a  high  price,  and  are  generally  used  in  the  workshop 
as  oil-stones     See  Oil-stone  ;  Hone;  (Irinding  and  Polishing. 

The  best  known  locality  in  the  country  for  whetstone  or 
novaculiie  is  about  two  miles  from  the  hot  springs  in  Arkansas. 
It  is  quarried  in  blocks  from  two  to  four  feet  square,  or  in  ir- 
regular masses  which  are  afterward  split  into  slabs.  This  is 
generally  known  as  Ouichita-stone. 

Another  variety,  termed  white-stone,  is  also  derived  from  the 
Arkan-^as  quarry.  It  is  of  much  finer  grain  than  the  preceding 
kind,  and  is  used  by  jewelers,  engravers,  and  surgical-instru- 
ment makers  for  sharpening  their  implements  ;  and  also  for 
Sewing-machine  needles. 

Another  variety,  known  as  Hindostan  stone,  is  derived  from  a 
quarry  in  Orange  County,  Indiana. 

"  In  ancient!  times,*'  says  Pliny  [d.  a.  d.  70),  '*  the  only  whet- 
stones known  were  those  of  Crete  and  other  places  beyond 
sea,  and  they  only  used  oil  to  sharpen  the  .si-ythe  with  [and  a 
file  probably].  For  this  purpose  the  mower  moveil  along,  with 
a  horn  to  hold  the  oil  fastened  to  his  thigh.  Italy  has  since 
furnished  us  with  whetstones  which  are  used  with  water  and 
give  an  edge  to  the  iron  quite  equal  to  that  imported  by  the 
tile  ;  these  water-whetstones,  however,  turn  green  very  quickly.'' 

Laconia  was  also  famous  for  its  oil-stnoes. 

A  celebrated  deposit  which  exists  nearConstintinnple  has  been 
quarried  for  centuries,  and  furnishes  the  well-known  Turkey 
otl-stones. 

An  ancient  hone  found  in  a  British  barrow  was  a  blue-gray 
stone  3"  by  1",  and  i"  thick. 

Whetstones  for  farmers",  mechanic's,  and  domestic  use  are 
ground  on  a  horizontal  wooden  wheel  studded  with  scraps  of 
nail-plate.  Sand  and  water  are  used  for  smoothing  them.  The 
wood  wears  more  rapidly  than  the  iron,  and  leaves  the  latter 
Bomewhat  salient.  It  is  said  to  exceed  a  cast-iron  plate  in 
effectiveness,  three  to  one. 

"Whet'ter.  A  sharpener ;  as  a  whet.stone,  hone, 
rifle,  steel,  strap,  etc.  See  list  under  Grin'DINO  and 
PoMsMiNd,  pai,^^  1017. 

"Whif  fle-tree.  A  bar  to  which  the  traces  of  an 
animal's  harness  are  connected,  and  wliereby  the 
vehicle  is  drawn.  A  wkipplctrec.  The  terms  sin- 
gUj  duiiblc^  and  treble  tree  are  more  convenient,  and 
expres.sive   of   their   capacity.      See   Single-tuee  ; 

DOITBLE-TREE  ;    TkEBLE-TUEE. 

Whim.  {Milling.)  A  large  winding-wheel  for 
the  ro[H-  of  a  mine-shaft.      See  Wmi.v. 

Whim'ble.  {Mlniiuj.)  A  hollow  instrument  for 
cleaning;  the  rubbish  out  of  a  bore-hole,      ll'imhle. 

"Whim-rope.  (Minin/j.)  A  rope  by  whicli  the 
kibble  is  attached  to  the  winding-engine  or  whim. 

"Whim'sey.  1.  {Mining.)  An  en.2;ine  used  to 
draw  up  coals  ;  the  term  is  particularly  applied  to 
the  old  atmospheric  engines. 

2.  A  small  warehouse-crane  for  lifting  goods  to 
the  upper  stories. 

Whim-shaft.  {Mining.)  The  shaft  by  which 
the  stuti'  is  drawn  out  of  a  mine. 

Whin.     {Mining.)     a.  Any  very  hard  stone. 

h.  Sometimes  written  whivi.  A  lioisting-device 
operated  by  horse-power  to  wind  a  rope  and  draw  a 
kibble  or  backet  from  a  mine. 

The  rope  is  passed  over  a  pulley  and  around  a  drum  on  a 
vertical  shaft  provided  with  a  cross-bar,  to  which  a  pair  of  traces 
is  connected- 

To  exercise  the  best  effect,  the  track  sbonld  not  he  less  than 
24  feet  in  diameter,  and  the  horse  should  walk  at  the  rate  of  2^ 
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miles  per  hour.  Exerting  a  force  of  150  pounds  at  that  rate  for 
8  hours  is  equal  to  a  horse-power, — the  speed  220  feet  in  a 
^  minute    multiplied    by    150    pounds 

giving  33,000    pounds    1    foot   ia  a 
minute. 

Fig.  7194. 


Whip.  1.  {Saddlery.)  An  instrument  used  for 
driving  horses  and  other  animals,  or  for  correction  ; 
commonly  consisting  of  a  handle,  a  thong  of  plaited 
leather,  and  a  lash  of  plaiteil  heiii])  or  other  fiber. 
Fre<piently,  however,  tin-  liandle  and  thoijg  are  in 
one,  forming  a  tapering  flexible  rod  ;  riding-whips 
are  made  in  this  way. 

The  device  is  very  ancient,  being  referred  to  in  Proverbs 
xxvi.  3,  and  Nahum  iii.  2.  **  The  noise  of  a  whip,  and  the 
noise  of  the  rattling  of  the  wheels,  and  of  the  prancing  horses, 
and  of  the  jumping  chariots."  It  was  in  use,  however,  long 
before  this. 

The  Egyptian  whip  consisted  of  a  short,  round  wooden  han- 
dle,   and  a  single    or    double 
thong  about  2  feet  in  length,  Fig.  7195. 

twisted  or  plaited.  A  loop  was 
attached,  so  that  it  could  be  .eO" 
swung  from  the  left  wrist  while 
the  archer  was  using  his  bow. 
Short,  knotted  whips,  much 
resembling  our  riding -whips 
and  the  postilions*  whips  of  the 
last  and  the  early  part  of  the 
present  century,  are  also  shown 
in  the  paintings  of  Thebes 

The   whips  of  the    ancients 
generally  had  knots  or  bronze 
or  leaden  {plunibalum)  balls  on 
the  lashes  to  render  them  more  Egyptian  Whips  [from  Thebes). 
severe.     The   priests  of  Cybele 

punished  themselves  with  whips  on  whose  lashes  were  the 
as(ruu.ali  bones  of  kids.  Greek  whips  were  of  leathern  thongs, 
twisted  cords  of  hog's  bri^tles,  or  sinews  of  oxen.  The  scorfio 
was  a  whip  with  iron  spurs.  The  Anglo-Saxon  whip  for  pris- 
oners was  three-liished.     S\vitelics  were  used  for  soldiers 

Eel-skins  were  used  to  flog  school-boys  by  the  Romans  and 
Anglo-Saxons. 

The  ancient  Scythian  whip  resembled  the  nogaik  of  the 
modern  Cossacks.  It  ha.I  a  short  handle  and  a  single  la<h, 
with  a  round  flat  piece  of  leather  at  the  end.     The  ta.vkmasters 

I  of  Egypt  and  Persia  hurried  up  tlieir  workmen  with   whips. 

j  Xerxes  lashed  the  laborers  who  dug  the  canal  across  tlie 
isthmus   of  Athos  :  and  his   soldiers   were  hurried  by   whips 

I  across  the  Hellespont  bridge,  during  the  7  days  anil  nights 

I  which  they  occupied  in  crossing  between  Abydo"^  and  a  roi  ky 
point  in  the  Ilellespontine  Chersonese.  The  bridge  was  about 
1^  miles  long. 

The  artillery-driver's  whip  has  an  interior  stock  of  raw  biile 
covered  with  india-rubber  cloth,  over  which  is  sewed  an  outer 
covering  of  leather.  A  loop  is  atLiched  at  the  but  for  suspen- 
sion.    A  lash  of  thread  is  attached  to  the  small  end. 

Fancy  whips  are  made  with  handles  composed  of  a  central 
core  of  whalebone  stiffened  and  filled  out  with  rattan;  this  is 
inclosed  in  rubber  cloth  and  covered  with  rubber  cement,  over 
which  strands  of  cotton,  silk,  or  gut  are  braided  by  machinery. 

2.  {Kautieal.)  a.  A  form  of  hoisting-tackle.  A 
-single  whip  {a.  Fig.  7196)  is  tlie  most  simple  pur- 
chase in  u.se.  It  is  made  by  reeving  a  rupe  through 
a  single  blo*ck. 

If  the  fall  of  the  rope  of  a  single  whip  be  ppHced  round  the 
block  of  another  whip,  it  becomes  irhip  on  whip  (0)  or  whip  and 
Tuntur.  Thus  two  single  blocks  afford  the  .'vime  purcha^ie  a<!  a 
tackle  having  a  double  and  a  single  block,  with  much  h-ss  fric- 
tion.   For  other  varieties  of  purchase,  see  Tackle. 


WHIP  AND  DERRY. 
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WHIRLER. 


Fig.  7196. 


In  unloading  colliers  in  the 
Thames,  the  bucket  of  coal  is  raised 
by  a  whip,  a  number  of  cords  at- 
tached to  the  fall  being  grasped  by 
aa  many  men,  who  mount  a  wide 
ladder,  and  after  two  or  three  hauls 
at  the  rope,  jump  to  the  deck  and 
whip  up  the  bucket  to  the  landing, 
where  it  is  dumped. 

A  modified  form  of  this  whip  is 
one  in  which  the  fall  is  attaclied 
to  a  platform  which  slides  up  and 
down  a  ladder.  The  man  ascends 
the  ladder,  steps  on  to  the  platform, 
which  descends  with  his  weight  and 

It  is  rigged  where  a  large  number  of 

pieces  of  the  same  size  are  to  be  raised,  as  salt  or  coffee  in  bags, 
tlour  in  barrels,  tea  in  chests. 
b.  A  Hag  used  for  .signaling. 

3.  The  arm  of  a  wiutlniill,  on  which  a  sail  is  ex- 
tended. 

4.  To  sew  over  and  over,  as  the  two  selvages  of 
stuffs  stitched  together.  As  we  say,  toJdp  them  to- 
getlier  merely  ;  o^  u-hip  them  down. 

Whip  and  Der'ry.      (Mining.)      An    arrange- 
ment for   raising   the  kibble,   by  means  of  a  rope 
merely  passing  over  a  pulley 
and  attached  to  a  horse. 


Wiip-TackU. 
raises  the  cask  or  chest. 


Pillar  or  Whip  Crane. 


See  Braiding- 


■Whip-braid'ing  Ma-chine'. 

MACHINE,  Fig.  867. 

Whip-crane.  A  crane  of  simple  construction 
for  whipping  or  quickly  hoisting  goods  in  unloading 
vessels. 


Fig.  7198. 


Whip' Hanger. 


Fig.  T197  is  a  crane 
made  with  cither 
iron  or  timber  pillar 
and  jib,  and  espe- 
cially adapted  for 
docks,  warehouses, 
railway-station?,  and 
all  places  where  light 
and  heavy  weights 
have  to  be  lifted  al- 
ternately- It  has 
three  motions, — 
quick,  medium,  and 
plow.  Light  weights 
may  be  lifted  at  a 
quick  speed  by  pull- 
ing directly  at  the 
rope  ;  for  medium 
weights  the  handle 
is  put  on  the  rope- 
barrel  shaft,  and  for 
heavy  loads  on  the 
pinion-shaft.  The 
speeds  are  rapidly 
changed,  and  the 
crane  is  made  to 
awing  completely 
round. 

The  crane  has  an 
efficient  break, and  is 
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made  secure  to  a  beam  at  the  top.    See  also  Crane,  Fig.  1505, 
p.lge  642,  i^l  seq. 

\Vhip-hang'er.  An  annular  rim  or  bracket  pro- 
vidi-d  w  itli  notches,  into  which  the  ends  of  the  siis- 
|iuiuli*(l  wliips  fit. 

"Whip-net.  A  simple  form  of  network  fabric 
]iri)iliR-c(l  in  the  loom  by  a  systematic  crossing  of  the 
wiirjts. 

Whip  on  Whip.     (Nmitiad.)     A  tackle   con- 
sibtiny  of  two  single  blocks  and  falls  ;  the  fall  of  the 
u))i)cr  block  is  spliced  round  tlie 
Fig.  7199.  lower  block,  which  becomes  the 

runner.  See  Whip  ;  Tacklh. 
Whip'ping.  (Bookhindinr).) 
The  over-seaming  stitch,  to  se- 
cure a  single  leaf  or  plate  in  a 
book. 

\Vhip'ping-hoist.  A  steam 
hoisting-device  for  use  in  build- 
ings, etc. 

Fig  7199  illustrates  one  employed 
in  Somerset  House,  Loudon.  It  is 
worked  by  low-pressure  steam,  and 
provided  with  safety -apparatus  for 
preventing  accidents  in  case  of  tlie 
rope  breaking  or  any  part  getting  out 
of  order. 

Whip-rack.  See  AVnir- 
ii.\N(:ei;. 

■Whip-roll.    ( Weaving.)    A 
roller    or    bar    over 
which  the  yarn  pass- 
es  from   the  i/ani- 
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Whipping- Hoist  ( Somerset  House,  London). 

beam  to  the  reed  ;  by  the  pressure  on  the  whip-roll, 
devices  are  brought  into  operation  by  which  the  rate 
of  let-off  is  adjusted  to  the  speed  with  which  the 
weaving  proceeds.     See  Let-off. 

■Whip-saw.  A  thin,  narrow  saw-blade  strained 
in  a  frame,  and  used  as  a  compass-saw  in  following 
curved  lines.  Of  this  class  are  the  buhl-saw  and 
2)ierein(f-saH\ 

■Whip-sock'et.    A  pocket  on  the  edge  of  the 
dash-board,  to  hold  the  whip. 
Whip  up-on'  ■Whip.   (Nautical.)   One  whip  ap- 
plied t  o  t  he  fall  of  another.  See  Win  P. 
Fig.  7200.  'Whirl.      1 .   A  reel  by  which  a 

strand  of  hemp  or  a  gut  is  twisted 
in  the  process  of  manufacture. 

2.  A  set  of  three  s)iindles  with 
hooks  for  yarn,  and  driven  by  a 
strap,     A  ropc-winck. 

■Whirl'er.  1.  One  ofthe  rotating 
hooks  on  which  the  end  of  a  bunch 


aoi. 


mip-Socket. 


Whirling-Table. 


WHIRLIGIG. 
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WHISTLE. 


of  liempen  fibers  is  secured,  ami  liy  which  it  is  tw  ist- 
eU  into  yarn  as  the  man  recedes  backwaid  from  it, 
paying  out  the  hemp  as  he  goes.  See  KorE-.M.\KiNG. 
2.  A  i-evolviug  top,  invented  by  Troughton,  to 
serve  as  an  artihcial  horizon. 

wnirl'i-gig.  A  frame  with  wooden  horses  or 
seats  on  which  pei-sons  are  whirled  around  as  an 
amusement.  In  the  Jliddle  Ages  disorderly  persons 
were  punished  by  conSnement  in  a  cage  which  re- 
volved on  a  pivot  and  made  them  sick. 

'WTml'mg-ta'ble.  {Poltenj.)  A  horizontal  disk 
rotating  in  a  horizontal  plane  and  carrying  a  plaster 
mold,  whose  surface  is  the  counterpart  of  the  inside 
of  the  plate,  saucer,  cup,  or  other  circular  object, 
while  the  outer  surface  of  the  object  is  formed  by  the 
templet,  whicli  is  lowered  upon  and  g;iged  for  the 
thickness  of  the  ware  (Fig.  72ii]). 

The  templet  a  moTes  in  or  out  upon  an  arm  6  according  to 
the  radial  dimensioQS  of  the  ware  to  be  molded,  and  descends  in 
a  groove  to  a  distance  regulated  by  a  stop  in  correspondence  to 
the  desired  thickness  of  the  ware.  The  molds  are  made  of  plas- 
ter, and  as  they  readily  absorb  moisture,  they  are  kept  in  a 
dryiug-room.  from  whence  they  are  brought  by  a  boy  as  required. 

The  plate-maker  cuts  off  a  piece  of  clay  with  a  wire,  and  flat- 
tens it  out  by  a  plaster-mallet  called  a  baUfr,  while  the  clay 
rests  upon  a  slab  of  wet  plaster  called  a  batlin^-btock.  A  boy 
brings  a  plaster-mold  from  the  drying-room,  places  it  on  the 
whirling-table,  and  then  takes  his  position  at  the  driving-crank. 
The  man  places  the  clay  on  the  mold  which  forms  the  inside  of 
the  ves.sel,  and  when  motion  is  imparted  to  the  table  the  templet 
a  is  brought  down  and  gives  the  required  thickne-*s  and  con- 
figuration to  the  ware.  The  mold  and  the  ware  are  then  re- 
moved to  the  drying-room,  where,  in  a  few  hours,  the  plate  is 
sufficiently  dry  to  tie  removed  from  the  mold-  The  latter  is  left 
to  dry  for  a  while  longer,  to  remove  the  moisture  contracted 
from  the  clay. 

Whir'tle.  A  perforated  steel  plate  through  which 
)pilie  or  wire  is  drawn  to  reduce  its  diameter. 

Fig.  7202  illustrates  a  mode  of  forming  le.ad-pipe.  a  is  a  sec- 
tion of  the  mold  iu  which  the  rough  tube  is  cast  upon  a  treblet 
serving  as  a  core.    This  is  placed  iu  an  inclined  position,  as  at 

Fig,  7202. 


■Wliis'per-ing-gal'ler-y.     One  of  circular  plan, 

in  which  a  faint  suuml  conveyed  around  the  interior 

wall  may  be  reailily  heard,  while 

Fig.  7203.  the  same  is  inaudible  elsewhere 

in  the  interior. 


Fig.  7205. 


Whisk. 


Police  Di'f  -r  (  i< 
tcilh  Guard. 


^Tr^i^i  pgi^Rj 


WhirtUs. 

b,  the  pouring  being  done  at  the  lower  end.  The  core  is  en- 
larged at  the  lower  end,  so  that  when  the  other  is  made  fast  to 
the  rack  and  the  gear  operated,  the  pipe  is  drawn  with  it 
through  the  whirtfe  c  is  a  section  illustrating  the  plan  of 
clamping  the  mold-  d  are  a  plan  and  two  sections  of  a  whirtle. 
*  is  a  drawing-machine  in  which  a  chain,  winding  upon  a  shaft 
rotated  by  gearing  operated  from  the  engine,  is  engaged  to  the 
treblet,  drawing  it  over  rollers  through  the  whirtle  at  /".  The 
whirtles  are  made  rounded  on  one  side  to  allow  the  more  ready 
exit  and  entry  of  the  pipe.  They  are  of  various  sizes,  the  pipe 
being  drawn  through  the  larger  ones  first,  and  afterward  through 
the  smaller,  of  the  gradually  decreasing  series,  until  reduced  to 
the  proper  size. 

"Whisk.     1.  A  small  besom  of  broom-coni. 

2.  An  egg-beater. 

3.  A  cooper's  plane. 

"Whisk'er.  (XauiicaL)  Projecting  booms  at 
the  liovvs.  to  spread  tlie  fjuys  of  the  jib-boom. 

■Whis'ket  1.  A  small  lathe,  used  for  turning 
wooden  pins.  It  has  a  hollow  chuck,  wliich  holds 
the  pin  while  tuniing. 

2.   A  ha.sK-d. 

WHis'key.  Coniipted  from  kiOitka,  or  OrU^r/ika. 
See  Bkitzska. 


Jlentioned  by  Seneca,  and  well  known  to  the 
ancients. 

wnis'tle.  1.  A  shrill-toned  wind-instniment, 
used  as  a  child's  toy.  Larger  instruments  of  the 
kind  are  employed  as  alarms  and  tor  signaling. 

Fig.  7204  is  a  duplex  whistle,  for  policemen,  street- rail  road 
car-starters,  etc.    It  has  two  tubes  of  different  lengths  and  con- 
seijuent  pitch. 
j      The  only  musical  instruments  exhumed  from  the  prehistoric 
I  deposits  are  whistles  and  pipes  :  cue  of  the  former  obtained  in 
I  a  cavern  of  the  Department  of  Dordogne  in  France  is  the  first 
i  digital  phalanx  of  a  reindeer,  with  a  cylindrical  smooth-drilled 
,  hole.     It  yet  yields  a  shrill  sound  when  blown  into.     Several 
whistles  made  of  the  eye-teefh  of  d'>gs,  with  holes  drilled  near 
the  roots,  have  been  found  in  the  c;ive  of  Lonihrive,  Depart- 
ment of  Ariege.     These  are  contcniponiry  wiih  the  remains  of 
the  rhinoceros,  reindeer,  mammoth,  hyena,  bear,  and  cave- 
lion.     A  pipe  with  three  finger-holes,  made  from  a  fragment  of 
stag-horn,  was  found  in  the  vicinity  of  Poitiers. 

An  ivory  whistle  a  foot  long  has  been  found  in  a  British  bar- 
I  row.     It  is  engraved  in  Grose. 

The  railway-signal  code  of  the  United  States  is, — 

1  whistle,  "  down  brakes." 

2  whistles,  "  off  brakes."  Fig.  7206. 

3  whistles,  "  back  up." 
Continued  whistles,  "  danger." 
Rapid    short    whistles,   "  cattle- 
alarm."' 

A  sweeping  parting  of  the  hands 
on  the  levfl  of  the  e\e.  *'  go  ahead  '' 

Downward  motion  of  the  hands 
with  extended  arm,  "  stop." 

2.  The  steam-whistle  wxs 
invented  in  1820  by  Adrian 
Stephens,  Plymouth,  England. 

It  is  attached  to  a  pipe  connected 
with  the  boiler.  On  turning  a  cock 
the  steam  enters  the  lower  part  of 
the  case,  and,  striking  again?t  a  thin- 
edged  circular  deflecting  plate,  is  di- 
rected through  an  annular  opening  ■ 
against  the  beveled  rim  of  a  hemi- 
spherical or  elongated  brass  cup, 
and  parses  out  between  the  upper 
and  lower  cups 

A  (Fig.  7206)isJohnston"sself-act- 
ing  alarm-whistle.  The  rod  a  is  ad- 
justable in  the  tubular  stem  b  of  the 
bail,  to  suit  the  desired  low-water 
level  in  the  boiler.  \Vhen  the  water 
falls  below  the  fi.xed  point,  the  de- 
scent of  the  bail  opens  a  valve  con- 
nected with  the  rod  a,  allowing 
steam  to  escape  and  sound  the 
whistle 

B  shows  the  device  attached  to  a 
Cornish  boiler 

See  also  Low-w.^TER  Ai..\rm. 

Porteous's  whistle,  for  a  railway 
or  marine  signal,  consists  of  a  single  mouthpiece  and  a  number 
of  whistles  of  diffcn^nt  tone.i  arranged  in  thi?  l>.irrel.  Bv  the 
introduction  of  one  discordant  note,  an  extremely  shrill  vibra- 
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tjon  is  produced,  its  peculiar  dissonance  rendering  it  distinctly 
audible  over  other  sounds.  (See  also  Calliope.)  The  whistle, 
patent  No.  4fi,910,  March  21,  1865,  gives  also  a  variable  sound. 

Wood's  railway-whistle  (English  patent,  May  22,  1841)  is  at- 
tached to  the  blast-pipe  to  give  a  constant  intermittent  whistle 
during  foggy  weather. 

Fig.  720"  is  a  fog-alarm  whistle,  acting  by  the  pulsation  of 
water  as  the  vessel  sways,  driving  air  out  of  an  orifice. 

The  annular  pipe  A  is  divided  into  two  chambers  by  a 
partition  b.  It  is  partially  filled  with  liquid,  and  an  oscillat- 
ing motion  is  imparted  to  it,  producing  alternately  a  partial 
vacuum  in  each  of  the  chambers  r  <l,  which  is  filled  by  air 
entering  through  downwardly  opening  valves  ^,  one  for  each 
chamber.    The  return  oscillation,  causing  the  liquid  to  rise, 


Fig.  7207. 


Fog-Alarm  Whistle. 

compresses  the  air,  forcing  it  to  pass  through  one  of  the  down- 
wardly opening  valves  £  f  in  the  pipes  C  C,  whence  it  is  dis- 
charged through  the  hollow  trunnion  B  into  a  chamber  to 
which  the  whistle  is  connected.  See  also  Fog-al.\rm,  Fig.  2056, 
page  898. 

Patent  No.  13,639.  January  21,  1868,  is  also  for  a  whistle, 
operated  by  compressed  air  by  means  of  a  piston  and  hand- 
lever. 

"White.  Tlie  white  pigments  of  commerce  are 
principally  obtained  from  lead,  but  preparations  of 
baryta  and  zinc  are  also  used  ;  the  former  as  an 
adulteration,  tlie  latter  as  a  substitute. 

WJiite-leafi  is  the  carbonate  of  lead,  produced  from  the  metal. 
See  White-lead.  I 

Venire  while  h  a  mixture  of  equal  parts  of  white-lead  and 
sulphate  of  baryta. 

Hnwbur^  while  is  lead,  1 ;  baryta,  2  parts. 

Dutrk  white  has  lead,  1  ;  baryta,  3  parts. 

Clii-hy  white,  is  pure  carbonate  of  lead. 

Eremnitz  white,  krems  white,  and  silver  white  are  synonyms 
of  white-learf. 

Zinc-white,  an  oxide  of  zinc.     See  Zinc-white. 

White  Brass.  An  alloy  of  copper  and  zinc,  with 
sufficient  of  the  latter,  or  of  nickel,  lead,  etc.,  to 
give  it  a  white  color. 

Copper. 

Tiitenag 50 

German  white  copper 88 

Sorel's  white  brass  (1840)  ...   10 

Pnckfons 5 

Chinese  packfong 40.4 

Parisian  white  metal 69.8 

White-cloud  H-lu'mi-na'tor. 

(lector  to  illuminate  a  microscopic  object  with  a  .sub 
dued  white  light,  such  as  is  obtained  from  a  briglit 
xchiie  cloud.  In  place  of  a  plane  mirror,  a  surface  of 
pounded  glass  or  plaster  of  Paris  is  used. 

White  Cop'per.  An  alloy  forming  an  imitation 
of  silver:  copper,  IQ  ;  zinc,  1  ;  with  arsenic  added 
in  a  small  quantity,  to  whiten. 

Known  also  as  ivhite  tombac  (Malay,  tamhaga^ 
copper)  or  as  blanched  copper.  See  MOCK-SILVER  ; 
White  Brass. 


White-lead.  Carbonate  of  lead  (Pb  0,  COj).  A 
dense  white  powder,  insoluble  in  water,  but  ea.sily 
dissolved  in  dilute  nitric  or  acetic  acid ;  extensively 
employed  in  painting. 

The  dissolving  of  lead  in  vinegar  to  make  a  pig- 
ment was  known  to  the  ancients. 

Various  methods  have  been  and  are  used  in  its 
numufacture. 

Ry  the  Dutch  process,  generally  employed  in  England,  where 
the  inanufaoture  was  introduced  about  1780,  metallic  lead  cast 
in  star  or  circular  shaped  gratings  6  or  8  inches  in  diameter  is 
placed  in  pots  containing  strong  acetic  acid,  over,  but  not  in 
contact  with,  the  acid.  The  pots  are  imbedded  in  a  mixture  of 
new  and  spent  tan,  and  are  covered  with  boards,  over  which  is 
another  layer  of  pots  also  inibed'led  in  tan,  and  so  on  until  a 
stack  is  built  up  some  20  to  2.0  feet  in  hight.  The  process  is 
conducted  within  a  covered  chamber. 

A  double  reaction  takes  place  in  confequcncc  of  the  heat  ' 
generated  by  the  fermenting  tan;   the  volatilized  acetic  acid 
changes  the  metal  into  an  acetate,  which  is  converted  into  a 
carbonate  by  combination  with  the  carbonic-acid  gas  evolved  by 
the  tan.     The  process  occupies  from  4  to  6  wt-eks. 

In  France,  pits  lined  with  masonry  are  constructed  for  the 
purpose.  Stable-manure  is  employed  as  the  fermenting  ma- 
terial. A  similar  plan  is  adopted  in  Holland.  IJelgiinn,  and 
some  piirts  of  (Jermany.  a  (Fig,  7208,  A)  is  a  plate  of  csist-k-iid 
rolled  into  spiral  form  ;  this  is  placed  on  an  annular  Icdgi-  in 
the  pot  h,  so  as  not  to  be  in  direct  contact  with  the  acefir  acid, 
and  the  pot  is  covered  with  a  leaden  plate  c;  the  stock  of  pots 
is  arrangi'd  as  -■shown  at  d. 

It  is  of  great  importance  that  the  lead  should  be  pure,  conse- 
quently siieet-lead  is  not  used,  cast-metal  only  being  employed. 
Any  iron  gives  the  pigment  a  tawny  hue ;  and  if  silver  be  pres- 
ent, it  becomrs  dingy  when  exposed  to  the  light. 

Lead  prepared  in  this  way  is  afterward  subjected  to  the  action 
of  a  crushing-mill,  and  then  passed  through  a  separator,  by 
which  any  remaining  unconverted  or  "  blue  "  lead  is  removed. 
It  is  then  ground  in  water,  run  through  troughs  arranged  to 
arr<'St  any  metallic  particles  which  may  still  rcninin  ;  passed 
into  tanks,  where  it  is  precipitated  ;  and,  finally,  dried  iu  large 
pans  previous  to  being  mixed  with  oil. 


Zinc. 

Nickel.    Iron. 

m 

19 

8.75 

RO 

10 

7 

( 

25.4 

31.6          2.6 

Cadmium 

5.5 

19.8          4.7 

'tor. 

(Optics.)    A  re 

White-Lead  Pits  and  Process. 

In  the  improved  method, as  practiced  iu  England,  the  lead  is 
fir.«t  converted  into  litharge,  which  is  mixed  with  a  small  pro- 
portion of  the  acetate  of  lead,  and  then  subjected  to  the  action 
of  carbonic-acid  gas,  derived  from  the  combustion  of  coke  In 
France,  the  process  of  Th^nard  and  Hoard  is  employed-  Lith- 
arge is  dissolved  in  acetic  acid,  forming  a  solution  of  basic  ace- 
tate of  lead,  through  which  a  current  of  carbonic-acid  gas  is 
passed. 

B  is  the  apparatus  employed  at  the  works  at  Clichy.  a,  tub. 
provided  with  a  stirrer,  in  which  the  litharge  is  dissolved  :  the 
acetate  is  drawn  off  into  the  tank  6,  where  the  impurities  st-ttle, 
and  j.s  then  allowed  to  tiow  into  the  tubular  decomposition- 
ves?el  c,  where  carbonic-acid  gas  from  the  kiln  d,  filled  with 
chalk  2i,  coke  1  part,  is,  after  parsing  through  the  purifier  e, 
conducted  by  the  tubes  to  points  near  the  bottom  of  tlie  liquid  ; 
when  the  process  is  complete,  the  supernatant  neutral  acetate 
of  lead  is  drawn  off,  and  the  white-lead,  in  the  form  of  a  semi- 
fluid magma,  passes  into  / 

Sulphate  of  baryta  is  extensively  used  for  the  adulteration  of 
white-lead.  This  substance  is  nearly  as  heavy  as  the  lead,  and 
is  perfectly  white,  but  not  so  brilliant.  It  has  not  the  bmly  of 
white-lead,  but  is  not  so  easily  afTected  in  color  by  noxious 
gases,  white-lead  being  soon  discolored  by  sulphureted  hydrogen 
gas. 

The  carbonate  of  idnc  is  a  good  substitute.     See  Zrsc. 

For  other  proces.ses,  see  English  patents:  — 

11,.521,  of  1847,  Charles  R.  Lothman.  Vapors  prodticcd  in 
the  process  of  brewing  and  air  arc  introduced  into  the  lead- 
chambers. 
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12,246,  of  1848,  Thomas  Richardsoa  Finely  divided  metallic 
lead  is  treated  with  acetic  acid,  steam,  and  hot  air,  in  trays 
lined  with  slate  flags,  at  a  temi»eniture  of  yO=  to  100°  F. 

12,724,  of  1849.  J  E.  D.  Kodgers.  Lead  is  cast  into  sheets, 
which  are  doubled,  and  hung  on  frames.  Troughs  on  the  tloor 
of  the  chamber  are  charged  with  malt,  sugar,  etc.  8team  is 
admitted,  through  dilute  acetic  acid,  in  other  troughs. 

8,091,  of  lSo7,  Edwin  Uills.  Lead  ore,  n»asled  to  drive  off  the 
sulphurous  gases  which  ai«  used  for  making  sulphuric  acid,  is 
formed  into  stacks,  and  acetic-acid  vapor  introduced  at  their 
bases. 

1,411,  of  1858,  Brown  and  Young.  Carbonic-acid  gas  is  passed 
through  nitrite  of  lead,  in  solution.  The  carbouate  thus 
formed  is  li>Liviated  with  lime-water. 

88,  of  18»}0,  George  Hobinson.  Chloride  of  lead  is  mijEed 
with  carbonate  of  ammonia. 

1,288,  of  18'jO,  William  Baker.  Uses  salts  of  acetic  acid  in- 
stead ot  the  acid  itself. 

t>42,  of  18ol,  J.  A  Phillips.  The  carbonic  acid  is  expelled 
from  lead  ores  by  a  dull  red  heat,  and  they  are  boiled  in  a 
strong  solutiou  of  neutral  acetate  of  lead ;  a  current  of  car- 
bonic-acid gas  then  cau.ses  a  precipitate. 

2,427,  of  1865,  Peter  8pence.  Ore  prepared  as  above  is  treated 
with  a  carbonate,  then  with  caustic  soda,  and,  lastly,  with  car- 
bonic-acid gas. 

1.4135,  of  l.St}7,  William  R.  Lake.  Chloride  of  sodium  and 
oxide  of  lead  are  heated,  forming  oxj'chtoride  of  lead ;  the 
Pctsty  mass  is  treated  with  carbonic-acid  ga5. 

1,278,  of  1867,  A.  M.  Clark.  Metallic  lead  is  moistened  with 
the  spray  of  acidulated  water,  and  then  treated  with  carbonic- 
acid  gas,  under  pressure ;  the  process  is  completed  by  treat- 
ment with  chlorine  and  carbonic-acid  gas. 

List  of  UmUd  States  Patents  for  White-Lead, 


Xo. 
66,139. 


Xame  and  Date. 
Fell*  el  a/.,  June  25. 


No.  Name  and  Date 

Holland,  Mar.  18,  W,. 

Clark.t  %  Dec.  4,  '28. 

95.  Richards,  Dec.  2.  "36 

160.  Phillips,  April  17,  37. 
264.  Ripley,  July  11,  '37. 
767.  Cumberland,  June  7, 

'38. 
994.  Holland.  Nov.  3,  ■38. 
1,115.  Button    el   al,,  April 
10,  -39. 

1.231.  Clark,  Julv  11.  39. 
1,424.  Clark,  Dec.  5,  '39. 
1,535.  Trovills,  Mar.  31,  "40. 
1,744.  Gardner,  Aug.  28.  40. 
l,8l>4.  Cory,  Oct.  8,  '40, 

3.232.  Gaijner,  Aug.  26,  '43. 
8,'292.  Pattison,  Aug.  12,  '51. 

12.616.  Baker,  April  3,  '55. 
13.657.  Rowland,  Oct.  9,  '55. 
13,931.  Schwabe,  Dec  18.  '55. 
18,'244.  Hannen,Sept.22, 'oi. 
19,771.  Hannen,Mar.  30,'58. 
20,731.  Rowland,June29,'58. 
22.036  Smith,  Nov.  9,  '58. 
22,679.  Smith,  Jan.  18,  '59. 
23.815.  .Mbert,Mav3,  '59. 
25,106.  Erdmann,  August  16, 

•59 
29,665.  Brumlen.  Aug.21,'60. 
30.521.  Maver,  Oct.  23.  '60. 
31,'224    Brumlen,  Jan.  29, '61. 
a3,.337.  Cary,  Sept.  '24,  61. 
38.'283.  Coblcv,  Apr.  28.  '63. 
42,407.  Rowland,  Apr.  19,  '64. 
45,587.  Coggeshall  et  oi.,  Dec. 

27,  '64. 
46,705.  Archer  et  al.,  March 

7,  '65. 
48,099.  Rowland,June6,  "65. 
48,'243.  Baker,  June  13,  '65 
51,018.  Chadwick,    Nov.   21, 

■65. 
52,144.  Delafleld,,Ian.23,'e6. 
53,093.  Spence,  March  6,  '66. 
53..583.  Delaflcld,  Apr.  3,  ■&>. 
65.'249  Delafield.  June  5,  '66. 
66.1)8.5.  Fell'la/,,J'lv24, '66. 
59,135.  Overmann,    Oct.    23, 

•66. 
59,901.  Fell*  et  al.,  Nov.  20, 

'66. 
59,902   Fell  f(  a/,  Nov  20,66. 
62,097.  'Van  Der  Wevde,*  Feb. 

12, '67. 
62.130.  Hanncn,  Feb.  19,  '67. 
64,7*53.  Hannen,  Mav  14.  '67. 

66.137.  FelUlo;  ,June25,'67. 

66.138.  Fell  et  aJ..  June 25,^67.    155,5.39.  Morse,  Sept.  29,  '74. 

*  Antedated, 
t  Reissued. 
See  also  Ztsc-wHiTE. 


66,140.   Fell  •  et  oL,  June  25, 

'o7. 
67,99'2.  Lewis,  Aug.  20,  '67. 
70,930.  Gattman,*   Nov.    19, 

'67. 
77,818.  Jacobi,  May  12,  ^68 
80,16S.  Haiinen,t    July    21, 

'68. 
83..357.  Bartlett,  Oct.  27,  '68. 
85,796.  Dale  et  al.,%  Jan.  13, 

'69. 
86,8-35.  Ilannen,*  Feb  9.  69. 

89.074.  Reikirt,  Apr.  20,  '69. 
91,267.  lUpetti,  June  15,  '69. 
91,466.  .Maier,  June  15,  '69 
92,816.  Gattman,  Julv  20, '69. 
94,'214.  Jacobi,  Aug. '31, '69. 

95.075.  Bradley,  Sept  21,  '69. 
95.097.  Dwclle,  Sept  21,  69. 
95,201.  Cuddy,  Sept.  28,  69. 
97,3-55.  Dale  ft  a/.,  Nov  30,69. 
97,936.  Lewis  e(  oi.,Dec.  14, 

'69. 
104,434.  Cuddye(a/.,June21, 

'70. 
105,431.  Cuddv,  Julv  19.  '70. 
108,433.  Bartlett,  Oct    18,  '70. 
108..571.  Dwelle,  Oct.  25,  ^70. 
109.125.  Hatfield,  Nov.  8,  '70. 
112.')l»i.  Lewis.  March  14,  '71. 
112,607.  Lewis,  March  14,   71. 
112.1508.  l*wis,  March  14,  •71. 
11.3,014.  Brumlen,  Mar.  28,  •7L 
114.405.  Burridge,  -Mav  2.  '71. 
116,1504.  Lewis,  Julv  4'  ^71 
118,794.  Davison,  Sipt.  12, '71. 
120,556.  Wheeler,  Oct  31,  '71. 
120,916.  Wadsworth,  Nov.  14, 

•71. 
122.404.  Pollock,  Jan.  3,  '72. 
125,153.  Whiting,  April  2,  '72. 
127,395.  WTieeler,  Mav  28,  '72. 
136.446.  Mevlert,  Mar.  4,   73. 
137,474.  Osgood,  April  1,  '73. 
140,721.  Milner,  Julv  8,   73. 
142,199.  Bo>hne,  Aug  26,  '73. 
142.419.  ToUe.  Sept.  2,  ^73. 
145,713.  Armstrong,    Dec.  23, 

•73 
148,862.  Tuttle  el  a/..  Mar.  24, 

•74. 
151,166.  Sevin,  May  19,  '74. 
1.51.497.  Mevlert,  June  2,  '74. 
151.799.  Ru'eger,  June  9, '74. 
154.61.".  Brumlen,  Sept  1, '74. 


J  Extended. 

j  Patented  in  England. 


"White-lead  Mill.  A  mill  for  grinding  white- 
lead,  fiiliiT  in  a  dry  or  moist  condition. 

Fig.  7209  illustrates  an  apparatus  invented  by  .M.M.  Hameline 
and  Besanijon,  in  which  the  production  of  flying  dust,  iiijurious 
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to  tbe  health  of  the 
workmen,  is  reduced 
to  a  minimum.  The 
dried  cakes  of  lead 
are  placed  in  a  hop- 
per a,  from  whence 
thej  fall  upon  an 
eodle'^s  band  t>  within 
the  chamber  c,  by 
which  they  are  car- 
ried to  the  mill  rf, 
where  they  are  pul- 
verized- The  powder 
fills  upon  a  sieve, 
over  which  is  a  teries 
of  brushes  connected 
to  and  revolving  with 
the  uiill'Spindle  The 
largrtT  particles  are 
conveyed  off  through 
a  thaunel  f,  while 
those  which  pass 
through  tlie  meshes 
fall  on  to  a  second 
sieve  with  brushes, 
the  larger  particles, 
as  before,  being  dis- 
charged through  a  channel  e'  at  the  side,  while  the  finer  ones 
pass  through  and  fall  upon  an  inchne,  by  which  they  are  con- 
ducted iuto  a  vessel  /,  which  may  contain  oil,  or  where  they 
may  be  collected  in  the  dry  state.  The  chamber  c  has  at  its 
upper  p;irt  a  pipe  #r  opening  iuto  the  shaft  A,  which  carries  off 
such  dust  as  is  not  condensed  by  means  of  steani-jets  i  entering 
the  chamber. 

Fig.  7210  illustrates  a  mill  for  p-inding  white-lead  in  oil  or 
water.  The  pigment  having  been  sufficiently  moistened  and 
mixed  is  fed  through  the  hopper  at  the  top,  and  is  thoroughly 
comminuted  aud  incorporated  with  the  oil  by  the  grinding 
action  of  two  grooved  disks,  the  upper  one  of  which  is  rotated 

Fig.  7210. 


While-Lead  Mill. 


While-Lead  Mill. 

by  gearing  driven  by  belt  and  pulley  and  the  lower  one  station- 
ary.   The  spindle  of  the  upper  disk  is  stepped  in  a  lever  which 
,  is  adjustable  by  a  screw-rod  and  hand-wheel  to  vary  the  dis- 
'  tance  between  the  feces  of  the  two  disks,  so  as  to  regulate  the 
fineness  of  the  product. 

I  White-leath'er.  Leather  tanned  with  ahini 
and  salt,  which  does  not  discolor  the  hide  or  give  it 
the  brown  appearance  due  to  tanning  by  oak-bark 
or  otlier  ooze.     See  Tawing. 

"White-line.  1.  {Printing.)  A  blank  space  be- 
tween lines  of  t\*pes. 

2.   (Xauticoj')     At)  I'vfarrrd  cord  OT  TOjte. 

"White-malle-a-ble  Alloy.  See  list  under 
Au.OY.     specifically  the  list  in  2d  column,  page  63. 

■WTiite-met'aL "  A  temi  usually  applied  to  an 
alloy  in  which  zinc,  tin,  nickel,  or  lead  is  in  such 
quantity  as  to  ^ve  it  a  white  color,  if  white  be  a 
color,  a-s  it  is  for  all  reasonable  purposes  of  descrip- 
tion.    See  list,  2d  column,  page  63. 
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■Whit'en-ing.  (Leather-manufaclurc.)  The  pro- 
cess of  cleaning  hides  at  the  beam,  by  passing  a 
knife  with  a  tine  edge  lightly  over  the  flesh  side,  to 
bring  it  to  the  elean  and  lit  condition  for  waxing. 

Whit'en-ing-ma-chine'.  A  nunhine  for  remov- 
ing tile  red  .skin  or  cuticle  from  the  grain  of  rice 
after  the  onter  husk  has  been  hulled  off. 

The  mafliine  has  a  fitone  of  coarse  grit  fixed  on  a  spindle. 


like  a  grind.stone,  and  revolving  in  a  sheet-iron  case,  punched  !  ci'eased. 


in  form  and  adapted  to  clo.sely  fit  the  bore,  studs 
and  expansible  rings  being  dispensed  with.  Cannon 
and  small  arms,  both  muzzle  and  breech-loading,  are 
constructed  on  this  principle,  the  breech-loading 
form,  however,  being  generally  adopted. 

Fig.  7212  illustrates  one  of  the  latest  of  Mr.  Whitworth's 
improvements.     The  gun  is  of  cast-steel,  compressed  while  still 
fluid  state,  whereby  the  tensile  strength  is  greatly  iu- 


witli  holes  like  a  grater,  the  protuherances  of  the  apertures 
being  inward.  A  space  of  about  1  inch  intervenes  between  the 
stone  and  the  case,  and  the  latter  has  a  door  on  the  periphery, 
at  which  the  rice  is  introduced.  The  stone  is  rotated  by  a  band, 
at  a  rate  of  250  revolutions  per  minute,  and  the  case  is  allowed 
to  rotate  slowly.  The  rice  is  rubbed  by  the  stone,  the  grain.s 
agaitist  each  other,  and  against  the  asperities  of  the  casing. 
The  heat  produced  by  friction  swells  the  grain  and  bursts  the 
cuticle,  which  is  rubbed  off,  and  escapes,  in  the  form  of  rod 
dust,  through  the  holes  in  the  c.ising. 

Kwhank's  rice-polishing  or  whitening  machine  (English  pat- 
ent, 1819)  specifies  a  pair  of  concentric  cylinders,  the  outer 
one  fixed,  and  the  revolving  inner  one  covered  with  sheep-skin, 
with  the  wool  outward.  The  rice  is  rubbed  between  the  two, 
and  the  cuticle  is  thereby  rubbed  olf  and  the  grain  polished. 

Shiel's  whitening-machine  (English  patent)  consists  of  two 
wooden  runners,  covered  with  sheep-skin,  with  the  woolen  and 
the  flesh  sides  of  the  skin  exposed  to  the  rice,  which  passes  be- 
tween the  runners.  The  wool  intervening  between  the  leather 
and  the  wood  gives  a  certain  elasticity  to  the  rubbing  surfaces. 

Whit'en-ing-stone.     A  fine-grained  stone  um 
by  cnttiTs. 

White  Pat'terns.    (Dyeing.)    In  the  India 
baiiilanna  hamlkcn  hiefs  the  white  spots  are  pro- 
duci'd  by  covering  tlieni  with  sealing-wax  and  tying 
up  tightly  to  protect  them  (i'om  the  action  of  the  — 
dye.     European  mannraotiirers  employ  a  resist  or 
discharge  for  the  same  iiurpose,  citric  or  tartaric 
acids  being  largely  useil  for  the  latter  object.    The    TL'-i 
yellowish  tinge  which  the  white  spots  acquired 
during  the  subser|uent  washing  was  formerly  provided 
against  by  mixing  cow-dung  with  the  water  ;  the 
phosphates  of  lime  and  soda  mixed  are  now,  how- 
ever, used  to  |iroiluee  the  same  result. 

White-rub'ber.  Caoutchouc  mixed  with  such 
quantity  of  any  white  pigment  as  to  give  a  dead 
white  color  to  it.  The  ingredients  are  added  in 
combination  with  sulphur,  so  as  to  make  a  white 
vulcanite  when  heat  is  applied.  Oxide  of  tin,  chalk, 
whiting,  etc.     See  Ivor.Y,  Aiitifictal. 

White-stuff.  (Gilding.)  A  composition  of  size 
and  whiting  used  by  gilders  to  cover  woodwork  on 
whic-h  golil-leaf  is  to  be  laid.     See  Gilding. 

White  Tom'bac.  A  white  alloy  imitating  sil- 
ver.    Clipper,  14  ;  zinc,  1.    Arsenic  to  whiten.    See 

MllCK-SII.VlCK. 

■White'wash.  A  milk  of  lime  used  for  ])ainting 
walls.     Its  extreme  whiteness  is  sometimes  moderated 

by  a  little  black 
Fig.  7211. 


A  in  a.  vertical,  B  a  horizontal  section,  C  D  end  elevations 
showing  the  breech  in  open  and  closed  positions  respectively. 

The  barrel  a  is  strengthened  by  a  reinforce  band  b  ;  in  large 
guns  more  than  one  of  these  bands  may  be  employed.  The 
central  part  of  the  rear  end  of  the  reinforce  is  cut  away,  forming 
a  groove  in  which  the  breech-block  c  slides.  The  faces  of  this 
opening  have  a  series  of  parallel  grooves  J,  adapted  to  receive  a 
corresponding  series  of  teeth  c  f  on  the  breecli-block,  and  by 
which  it  is  lield  when  pushed  home  in  position  tor  tiring. 
These  grooves  arc  very  slightly  inclined  to  tlie  axis  of  the  bore, 
so  that  as  the  breech-block  is  moved  into  this  po.'ition  it  is 
drawn  up  close  to  the  face  of  the  breech.  The  movement 
is  elTected  by  a  levery",  connected  by  interlocking  projections 
with  a  pinion  g^  which  gears  with  a  rack  h  at  the  l>ottom  of  the 
breech-opening  ;  .a  pawl  /  dropping  into  a  notch  in  the  pinion 
^  serves  to  hold  it  in  place,  but  may  be  lifted  to  permit  its  re- 
uiovai.    The  cartridge-chamber  k  is  of  larger  diameter  than 


rig.  7212. 


or    other     color. 
An    addition    of 
size    renders     it 
nioi-e  (hu'able. 
White--wash'- 
iiig-ap'pa-ra'- 
tus.    A  reservoir 
with    roller    ami 
brush  forwhiten- 
ing     walls     and 
ceilings. 
The  bibulous  lar- 
ger roller  distributes  the  wash  from  the  reservoir  upon  the  ceil- 
ing ;  the  smaller  roller  acts  as  a  guide,  and  the  brush  precedes 
to  remove  dust. 

Whit'tle.     .\n  old  name  for  the  clasp-knife. 
"  A  Sheffield  whittle."  —  Ch.\ucer. 

■Whif'worth  Gun.  (Ordnanee.)  A  kind  of  rifle 
inventeil  by  -Mr.  Whitsvorth  of  Manchester,  Eng- 
land.    The  bore  is  hexagonal  in  section  and  has  a 


Whitworth  Gun, 


W/iitewashin^-Apparatus. 


the  bore  of  the  gun,  and  is  somewhat  enlarged  at  its  bnse  ;  to 
facilitiite  the  insertion  of  tlie  cartridge  a  groove  I  or  a  circular 
opening,  cunvsiMinding  in  diameter  to  the  cartridge,is  also  made 
in  tlie  hroitli-hlocU  :  this  opening  receives  a  shot-guide  in  hav- 
ing an  apcrtun?  through  which  the  projectile  is  passed  in  load- 
ing, and  by  which  it  is  directed  into  the  bore  ;  when  in  place 
this  guide  is  removed  and  the  cartridge  inserted  ;  to  facilitate 
this  the  rear  end  of  the  bore  is  very  slischtly  enlarged.  By 
turning  the  lever  /  the  breech-block  is  tlien  slid  into  firing 
position  and  the  gun  is  ready  for  discharge.  Tbe  interlocking 
projections  on  the  lever  and  the  pinion  g  having  a  certain 
amount  of  play  allow  the  lever  to  act  as  a  hammer  to  more 
effectually  start  the  breech-block  at  the  commencement  of  tlii.<( 
and  of  the  return  movement.  A  sfeel  gas-check  n  is  provided 
to  prevent  escape  of  gas  at  the  breech.  It  will  be  observed 
that  the  grooves  d  are  undercut  to  prevent  any  tendency  on 
the  threads  of  the  breech-block  to  separate  the  two  parts  of 
the  rein  force-band  which  serve  as  guides,  o  is  the  upper  end 
of  the  elevating  screw-link. 

The  nine-poundei"  field-gun  on  this  plan  is  made  from  a  solid 
ingot  of  steel,  no  reinforce-band  being  employed.  Its  length 
is  fi  feet  2  inches;  weight,  8J  cwt.  ;  external  diameter  at  the 
breech,  lOMnches  ;  muzzle, 4}  inches;  diameterof  major  axis  of 
bore,  2.72  inches;  of  minor  axis,  2  47  iijehes;  charge  of  powder, 
21  pounds. 

The  rifling  has  a  twist  of  1  in  55  cahbers,  and  the  ordinary 
projectiles  are  3A  diameters  in  length,  and  are  fired  as  east, 
without  being  trimmed  up.  The  carriage  is  also  of  steel,  weigh- 
ing 10  cwt. 

Steel  shot  having  their  sides  smoothly  dressed  up  are  fre- 
quentiv  employed  with  the  Whitwortli  gun,  which  is  peculiarly 
adapted  for  firing  solid  shot,  though  hollow  projectiles  are  also 
used. 

Small  arms  rifled  on  this  plan  are  better  suited  for  liard 
metal  than  leaden  projectiles  ;  with  the  former  great  penetra- 
tion autl  accuracy  are  attainable. 

"Whole.    {Min'nKj.)    "Where  the  coal  has  not  been 
wnrki'il. 
Whole-and-Half  Com'pass.     A  proportional 

eompass  liavinj::^  two  pairs  of  k^g.s,  one  pair  twice  the 
lon^th  of  the  otheis,  so  that  their  re.spective  reaches 
are  as  2  to  1.      A  kiiul  of  rcduciiiff  or  ciilnrging 


very  rapid  twist.     The  projectiles  are  very  elongated  i  compass.     Tlie  Herculaneum  cabinet  shows  a  pair  of 


WHORLER. 


2775 


WILLOWING-MACHINE. 


such,  and  the  same  may  be  seen  in  Fico- 
roni,  **Gem.  Liter.,"  tab.  6,  4to,  1757. 
Such  are  also  seen  in  the  Pompeiiau  col- 
lection. Also  known  as  a  biscciinfj- 
compass. 

Whorl'er.  A  potter's  whirling-table, 
on  which  he  shapes  circular  articles. 

Wick.  A  bundle  of  fibers  to  lead  oil  to 
the  tlanic,  where  the  oil  is  evolved  as  gas 
to  maintain  combustion.  It  acts  by  capil- 
lary attraction,  and  usually  cousists  of 
a  bundle  of  soft-spun  motion  threads. 
Though  the  wick  is  usually  charred,  it  is 
not  a  necessary  condition.  Some  of  the 
lighthouse  lamps  are  made  to  overflow  at 
the-  wick-tube,  keeping  so  constant  and 
profuse  a  supply  that  the  wick  is  scarcely 
affected. 

Small  tubes  of  glass  or  bundles  of  wire  have 
been  used  as  wicks ;  asbestua  was  used  by  the 
ancients,  and  is  yet  used  by  the  moderns.  Gor- 
don's English  patent,  many  years  since,  described 
wicks  composed  of  glass,  mcUilIic  wire,  or  asbes- 
tus  in  tine  filanieuts,  formed  into  small  bundles 
and  bound  spirally  with  wire  or  wriip|>ed  in  wire- 
gauze.  The  liquid  is  conveyed  by  capillary  at- 
traction in  the  fine  interstices  between  the  paral- 
lel filaments  to  the  flame. 

Inventors  have  not  entirely  neglected  the  sub- 
ject, as  the  following  will  indicate  :  — 

Leslie,  October  26, 1858.  A  wick  composed  of 
a  single  yarn,  double-looped. 

Worteudyke,  April  2(j,  1S59.    A  lamp-wick  com- 
posed of  strands  that  have  received  a  preparatory 
twist  in  one  direction  are  then  spun  in  a  contrary 
direction  with  and  coiled  upon  a  thread,  and  are 
Wfwle-anft-  then  twisted  together. 
Half  Coin-       Weeden,  January  1,  1861.     A  wick  composed 
pass.         of  a  single  strand  in  a  series  of  single  loops. 

McKee,  December  23,  18(52.  A  lamp-wick  made 
out  of  pulp,  and  felted  or  hardened  together,  instead  of  being 
woven,  plaited,  or  twisted,  and  this  whether  the  pulp  be  incased 
in  an  outer  protection  or  not. 

Connelly,  January  6,  1863.  The  wick  consists  of  an  outside 
case  or  wrapper  of  linen,  muslin,  or  other  suitable  substance, 
folded  lengthwise  overa  filling  of  loose  rawcotton,  cotton-yarn, 
paper,  pulp,  or  other  substance  possessing  sufficient  cjipillarity, 
the  joint  of  the  outside  case  or  wrapper  being  secured  by  a 
narrow  strip  of  thin  uiualin  or  other  material  pasted  upon  one 
Bide  of  the  wick,  where  the  edges  of  the  wrapper  meet. 

White,  August  28,  1863.  A  roving  of  unspun  cotton,  flax, 
jute,  or  other  vegetable  fiber,  covered  with  a  coating  of  gluten, 
by  being  passed  through  a  vessel  containing  a  solution  of  glu- 
ten, from  whence  it  is  passed  to  a  tube  to  bring  it  to  the  proper 
shape,  and  afterward  dried. 

Larcher,  July  7, 18t53.  At  the  upper  end  of  a  common  wick 
is  a  section  of  asbestus,  which  is  fed  by  the  ordinary  wick,  with- 
out waste  of  material. 

Meucci,  February  28,  1865.  A  lamp-wick  made  of  paper 
pulp,  and  strengthened  by  means  of  bobbinet  or  other  similar 
material. 

Furlong  and  Long.  April  4, 1S65.  The  wick  is  saturated  with 
a  mixture  of  alum,  graphite,  and  water,  to  render  it  nearly 
incombustible 

Noyes,  December  19.  1865-  The  wick  is  made  of  closely 
woven  fiber,  inclosing  loose  longitudinal  fibers  to  lead  the  oil. 

Le  Count  and  Chard,  February  27,  1S66.  The  wick  is  made 
of  wool  or  woolen  cloth. 

Topliff,  June  19, 1866.  The  lamp-wick  is  treated  with  alum 
and  gum,  to  preserve  it  from  combustion. 

Le  Count.  October  30, 1866.  Cotton  threads  run  longitudi- 
nally through  the  wick,  to  increase  its  conducting  power. 
Hoard,  November  20,  1866  The  wick  is  made  of  paper  pulp. 
Martiue,  March  5,  1867.  The  wick  has  a  core  of  wood,  twine, 
or  some  firm  substance  that  will  consume  with  the  wick  ;  the 
addition  gives  stiffness  to  the  wick,  and  enables  the  teeth  of 
the  elevating  wheel  to  operate  upon  it  more  effectively. 

Count  Rumford  invented  the  flat  wick  of  soft  cotton  woven 
for  the  purpose,  of  the  right  width. 

Argand  of  Geneva  invented  the  tubular  wick  and  the  lamp 
named  after  him,  which  was  the  first  lamp  reijuiring  a  wick 
of  that  character. 

The  modification  of  the  Argand,  invented  by  Fresnel,  for  ; 
lighthouse  purposes,  has  4  concentric  wicks,  the  outer  one  3^  | 
inches  in  diameter 

LWnge  invented  the  lamp-chimney,  adding  it  to  the  tubular 
wick  and  central  air-tube  of  Argand. 

The  mosque  of  Cordova  was  lighted  by  oil-lamps  and  wax-  I 
candles,  in  the  time  of  Al-Mansur.  75  pounds  of  cotton  were  | 
consumed  each  month  of  Rumadhan.     The  number  of  brazen  ' 


chandeliers  was  280;  the  cups  for  oil,  7,425.  The  annual  con- 
sumption of  oil,  125  kintars  (12,.50(}  pounds).  The  wax-candles 
for  Ramadhan,  3U0  pounds,  with  75  pounds  of  cotton  >«rn  for 
wick.  The  largest  chandelier  had  1,854  cups  for  lights.  The 
four  large  ones  were  only  lighted  on  special  occasions,  and 
burnt  nrghtly  175  pounds  of  oil.  — Makkari's  (Arabic)  His- 
tory of  the  Mohammefla/t  Dynasties  of  i<pain. 

"Wick'et.  1.  A  gate,  formed  like  a  butterfly- 
valve,  in  the  chute  of  a  water-wheel,  to  graduate  the 
amount  of  water  passing  to  the  wheel.  It  has  a 
central  spindle  with  a  wing  on  each  side. 

2.  A  small  gate  for  foot-passengers. 

3.  A  hall-high  door. 

Wick-trim 'mer.  A  shears  for  trimming  wicks. 
It  has  u.sually  a  shelf  on  one  blade  to  hold  the  por- 
tion cut  oti'. 

Wide-gage.  In  England,  th^  gage  of  the  Great 
Westein  liuiluay,  7  feet. 

(-Hir  broad-gage  is  such  as  the  Erie.  See  Rail- 
way-gage. 

Wig.  A  false  head  of  hair  ;  the  hair  is  fastened 
into  a  fabric  or  false  scalp. 

Some  very  fanciful  and  well -const  rue  ted  wigs  are  found  in  the 
tombs  of  Eg.vpt.  The  people,  e.^pecially  those  of  quality,  were 
shaved  regularly,  except  in  time  of  mourning.  Several  wigs 
have  been  preserved,  and  are  now  in  the  museums  of  London 
and  Berlin. 

The  Egyptians  wore  false  beards  on  the  chin,  the  kind  and 
style  being  determined  by  rank  and  cnnditiou. 

Xenophon  stated  that  the  Persian  uionarchs  wore  wigs.  It  is 
probable  that  the  splendid  tresses  and  boards  of  the  Assyrian 
monarcbs  and  magnates,  as  seen. in  the  sculptures  of  Ximroud, 
were  artificial. 

Tertuliian  cautioned  his  wig-wearing  auditors  to  beware  of 
wearing  dead  peoples'  hair.  Clemens  of  Alexandria  declared 
that  the  episcopal  blessing  stayed  in  the  wig  and  would  not  per- 
colate through  to  the  scalp. 

The  Greeks  and  Romans  used  false  hair,  and  likewise  hair- 
powder  Hannibal  wore  what  may  be  called  a  wig ;  that  of  the 
Emperor  Comniodus  was  anointed  with  grease,  powdered  with 
gold-dust,  and  scented.  The  fashion  was  again  set  by  St.  Louis 
on  his  return  bald-headed  from  the  crusades.  Henry  HI.  of 
France  had  a  skull-cap  covered  with  false  hair.  In  Loui.s 
XIV. "s  reign  wigs  were  fashionable.  Hair  was  then  woven  into 
a  linen  cloth,  and  likewise  into  fringes,  which  were  used  under 
the  name  of  Milan  pomis.  These  fringes  or  laces  were  sewed  in 
rows  to  plain  caps,  which  were  made  of  thin  sheep-skin,  and 
this  head-dress  was  the  French  pert/tfite,  the  German  parurkf, 
the  Kuglish  ptriwig;  whence  the  term  w/g".  One  form  con- 
sisted of  three-thread  tresses  which  were  sewed  to  ribbons ; 
these  were  then  stretched  out  and  .sewed  together  on  blocks  cut 
into  the  shape  of  the  head.  Frizzing  the  wigs  was  introduced 
by  one  Ervais. 

Periwigs  first  worn  in  England  about  1590.  Judges  wore 
full-bottomed  wigs  1674. 

"  I  bought  two  periwigs,  one  whereof  cost  me  £3  and  the 
other405.-'  — Pepvs,  1663. 

The  pfTiike  was  an  Italian  device,  first  worn  at  the  French 
court,  1620  :  introduced  into  England,  1660. 

Louis  XIV.,  to  hide  his  shoulders,  which  were  not  matches, 
introduced  the  long  wig.  and  then  no  gentleman  of  quality  at 
court  could  wear  his  own  hair. 

Wig'an.  An  open,  canvas-like  fabiic,  used  as  a 
stiffening  in  the  lower  ends  of  the  legs  of  pantaloons, 
and  as  a  skirt-protector  on  the  lower  inside  surface 
which  drags  on  the  pavement.  It  is  sometimes  sold 
in  strips,  Huted,  and  attached  to  a  band. 

Wig-block.  A  shaped  piece  of  wood  for  fitting 
a  wig  upon. 

Wig'ging.     See  Wir.AK. 

Wig'wag.  ( Wafch-making,)  A  rubbing -instru- 
ment used  upon  and  driven  by  tjie  lathe,  being  re- 
ciprocated longitudinally  by  crank  attachment  to 
some  wht-el  of  the  lathe. 

Willo-w.     See  Wri-l.nwiNG-MACHINE. 

Willow-er.     See  Willowing-machixe. 

Wil'low-ing^ma-chiue'.  1.  (F/aj:.)  A  set  of 
revolving  bars  for  removing  the  pitli  and  other  ref- 
use from  flax,  Iiemp,  etc. 

2.  {Cotton.)  A  machine  for  cleaning  cotton,  simi- 
lar to  the  opcnimj-marJiine^  and  more  particularly 
adapted  for  cotton  of  long  fiber  and  full  of  impuri- 
ties. 
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The  spikes  a  a  are 
less  niiDit-rous  but 
much  louger  thun 
those  of  the  opmrr, 
the  spikes  of  the  ilruui 
passing  betweeu  those 
in  the  c-ovt-r. 

The  machine  is  fed 
through  the  hopper  6, 
au(i  the  cotton  is  taken 
out  through  the  Ooor 
c,  while  the  impurities 
pass  through  the  grij 
(/.  The  drum,  which 
is  driven  by  means  of 
the  fiist  and  loose  pul- 
leys e  at  the  rate  of 
300  revolutions  per 
minute,  can  prepare 
150-200  pounds  of 
cotton  per  hour.  Each 
charge  consists  of 
about  IJ  pounds,  and 
the  duration  of  each 
operation  is  about  25 
seconds. 

Fig.  7215  consists  of 
a  casing  containing  a 
conical  beam  studded 
with  spikes,  which 
pass  between  otlier  spikes  in  the  casing.  The  cotton  is  put  in 
at  one  end  of  the  machine,  and  being  caught  by  the  spikes,  the 
flocks  are  pulled  apurt  and  the  dirt  shakeu  out  while  it  is  being 
gTtidually  carried  forward  to  the  place  of  discharge.    S&ud  and 

Fig.  7215. 
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Willow. 


Willower. 


heavier  impurities  fall  through  a  grating  at  the  bottom,  while 
the  dust  and  lighter  nmtters  are  driven  off  by  a  fan  and  pass 
through  wired  openings  into  a  chute  Called  also  twill;/,  shake- 
willi/^  willoiVt  Willy,  willey,  i/evil,  opening-machine.     See  also 

C0TT0N-CLE.\NING  MACHINE 

The  term  willow  is  said  to  have  been  derived  from  the  fact 
that  in  the  early  fornis  of  the  machine  a  cylindrical  willow 
cage  was  used.  It  is  more  than  probable  that  the  term  is  de- 
rived from  the  willow-wands  wherewith  the  cotton  was  beaten, 
to  loosen  it  and  eject  the  impurities,  before  the  invention  of 
machinery  for  the  purpose.  The  finer  varieties  of  cotton  are 
yet  6«f/e(/ with  rods  while  resting  on  an  elastic  grated  table ; 
the  feiting-matcrial  for  hats  is  similarly  treated  ;  and  cow-hair 
to  mix  with  plasteriug-mortar  is  also  beaten  with  rods  to  sepa- 
rate and  loosun  the  tussocks. 

The  willowing  in  the  series  of  operations  on  ordinary  cotton 
is  followed  by  the  batting-machine,  in  which  scutching,  llntom^^ 
and  lapping  are  employed,  to  rid  the  cotton  of  remaining  im- 
purities, and  bring  it  to  a  light  downy  condition,  fit  for  presen- 
tation to  the  cardinsi-marhine^  which  lays  the  fibers  parallel,  in 
readiness  for  the  operations  of  drawing  and  twisting, 

3.  {JVool-manufacturc.)  A  large  wooden  cylinder 
having  strong  iron  spikes  about  3  feet  long  project- 
ing from  its  periphery,  and  arranged  iu  a  spiral  ili- 
reetion  around  it. 

The  cylinder  is  incloe;ed  in  a  wooden  case,  and  the  wool  is 
supplied  to  it  by  an  endless  apron  and  feeding  rnllers.  The 
wool  as  it  passes  between  the  rollers  is  exposed  to  the  action  nf 
the  spiked  cylinder,  whose  teeth  tear  apart  the  fibers  of  the 
wool,  making  it  light  and  open,  at  the  same  time  allowing  dui*t 
and  dirt  to  fall  thi-ough  a  grating  beneatli.  This  is  preliminary 
to  the  picking  and  burring  See  Willowing-machi.ve  ;  Wil- 
lower 

Wil'lov^-peel'er.  A  device  or  a  machine  for 
stripping  the  burk  from  willow  wands. 


A  crotch  with  sharp  edges  is  effective  upon  the 
wand  wliieh   is  drawu  througli  it,  the  hark  being 
loose  upon  the  wood. 
Machines  are  also  made  for  the  purpose.    See  patents  Nos. 
02,629  2L740 

58,747  40,252 

84.-^24  34,201 

29,535  70:288 

"Wil'low-strip'per.     See  Willow-peeler. 
Wil'ly.     A  machine  having  a  spiked  cylinder  for 
tearing  open  the  locks  of  wool  before  the  picking^ 
burring,    oiJing,   and   carding  processes.     A   devil. 

See  WlLLO WING-MACHINE. 

Wil'son-snaf  fle.  {Manege.)  A  jointed  mouth- 
ring  bit,  the  check-rings  of  which  are  loose  and 
made  in  the  usual  manner  ;  upon  the  niouth-i»iece 
tliere  are  two  loose  rings,  into  which  the  cbeck- 
stnijis  of  the  bridle  are  buckled. 

Wil'ton-car'pet.  A  carpet  made  like  Brussels, 
excp|itiiig  that  the  wire  is  fattened  instead  of  being 
round,  and  has  a  groove  along  the  upper  suriace, 
wliich  acts  as  a  director  for  tlie  knife  by  which  the 
loops  are  cut  and  the  wire  liberated. 

The  Wilton-carpet  is  called  Moqitette  by  the  French.  By 
increasing  the  size  of  the  wire,  the  carpet  can  be  increased  in 

Fig.  7216. 


Pile-Fabric. 

thickness  or  quality.  The  quality  of  Wilton  or  Brussels  is  es- 
timated by  the  number  of  wires  to  the  inch.  The  usual  num- 
ber is  9  for  Brussels,  10  for  Wilton.  After  weaving,  the  nap 
is  she:ired.    See  Brussels-carpet. 

Wini'ble.     Tlie  old-fashioned  name  of  the  gini- 
Id,    tlien    of     the 

brace.       A     brace,  Fig.  7217. 

used     by     marl.)le- 
workers  in  drilling  , 
holes. 

Wince.  A  form 
of  washing-machine 
used  by  calico- 
printers  and  dyers.     See  Wincing-machine. 

"Wiu'cey.     (Fabric.)    Liiiscy-ivoohey. 

Winch.      The   most   simple    form    of   hoisting- 
machine,  consisting  of  a  roller  on  which  the  rope  is 


Wimble. 


Fig.  7218. 


Fig.  7219. 


Wtncli 

wound,  the  turning- 
power  being  a  crank. 

Tt  has  many  modifica- 
tions in  respect  of  its 
adaptation  tocranesand 
derricks.  Increased 

power  Is  obtained  by 
placing  a  large  spur- 
wheel  on  the  roller-shaft 
and  turning  St  by  a  pin- 
ion on  the  cranU-shaft. 

When  on  a  movable 
frame,  with  drum  and 
gearincand  adapted  for 

I  hauling  in  the  fall  of  the 
hoisting-tackle    of   tl'T- 

I  rirks,  etc.,  it  is  called  a 

I  Crab  {which  see). 

1      In  Fig.  7219  the  rope- 
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Fig.  7220. 


drum  is  turned  by  a  spoke-wheel  in- 
stead of  by  crank 

Fig.  7220  is  a  differential  windlass. 
Id  ihediffL'rt'utial  windlass  the  rope 
winds  upon  the  larger  part  of  the 
barrel  and  unwinds  from  the  smaller 
one,  the  elevation  of  the  pulley  being 
equal  to  half  the  difference  between 
the  amount  coiled  on  and  the  amount 
payed  off. 

Dispense  with  the  pulley,  place  the 
power  on  the  rope  of  the  larfjer  bar- 
rel, and  the  load  on  that  from  the 
smaller  barrel,  and  we  have  the 
ordinary  icheel  and  ajcle ;  the  eleva- 
tion of  the  load   being  equal  to  the 

difference  between  the  amounts  coiled  on 

:iiid  ».r.  -ind  the  power  directly  as  the  ratio 

III  t'.w  ^liaiueters  of  the  barrels. 
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Oiinese  Wimilass. 


We  are  not  to  infer  that  Satan  saw  the  cars  in  motion,  nor 

that  Milton  believed  the  modem  theory,  that  mankind  proceeded 
from  several  iadependt.'Ut  centers. 

This  would  be  grantiug  the  whole  question,  that  the  almond- 
eyed  man  of  Cathay  was  scudding  over  the  plains  in  pursuit  of 
business  or  pleasure  while  Adam  and  Eve  were  ,\et  disporting 
in  Eden. 

One  form  of  the  wind-car  has  sails  like  a  windmill,  which 
rotate  an  axle  and  impart  motion  to  the  driving-wheels  Such 
are  described  in  old  works  on  physics,  published  centuries  ago. 

The  Chinese  wind-wheelbarrow  is  dmwn  by  a  donkey,  and 
when  the  wind  is  fair  a  sail  is  set.  The  wheel  turns  in  the 
middle  of  a  wooden  frame,  sustained  by  iron  bars.  Upon  the 
frame  are  hung  all  kinds  of  utensils  The  donkey  is  generally 
mounted  by  the  paterfamilia.«,  the  son  and  heir  walks  behind, 
while  the  mother  and  younger  ones  ride  on  the  vehicle.  See 
also  Kite,  page  1230. 

Wind-chest.  (aMusic.)  An  air-tiglit  "box  in  an 
organ  orothtr  wind-instmment  played  by  keys,  into 
which  the  air  is  received  Irom  the  vnnd-trnnk,  and 
from  which  air  is  admitted  by  valve-ways  tlirough 
the  channels  of  the  sound-board^  to  the  air-ducts 
communicating  with  the  respective  pipes. 

Wind-cut'ter.  {Music.)  In  an  organ-pipe,  the 
lip  or  edge  against  which  the  issuing  sheet  of  air 


"Wincli-cap'stan.    A  combination  in 
which  winch-lu^ads  are  arrangei.] 
on  top  of  the  ca]>stan. 

Winc'iug- ma-chine'.  A 
wince  is  a  reel  (see  \ViNrn>  ]ilaeed 
over  the  division-wall  bet\\een  two 
]iits,  so  as  to  draw  the  cloth  from 
either,  discharging  it  into  tlie 
other,  according  as  the  handle  is 
turned. 

Tt  is  used  by  dyers  and  calico  printers  in  steeping  or  washing 
cloth.  The  wincmg-niachhte  is  a  succession  of  winces  over 
which  the  cloth  passes  continuously  over  reels  dipping  into 
tanks  placed  in  succession  and  holding  a  mordant,  a  dye,  soap- 
suds, solution  of  bleaching-powder,  a  chemical  solution  of  any 
kind,  or  water,  as  the  case  mav  be.  The  tanks  are  wince-pots. 
See  Wasbing-machike,  Figs.  7062,  7063. 

Wind'age.  {Ordnance.)  The  difference  hetween 
the  bore  of  the  gun  and  the  diameter  of  the  shot  fired 
therefrom.  It  varies  from  .15  inches  to  .9  inches  for 
spherical  projectiles. 

Kifled  guns  are  intended  to  avoid  windage,  various 
kinds  of  packing  and  sabots  being  used  to  fill  up 
the  space  around  the  projectile. 

"Wind-bar'row.     See  Wind-car. 

Wind-beam.  Formerly,  a  cross-beam  used  in 
the  principals  of  roofs,  occupying  the  situation  of 
the  collar  in  modern  king-post  roofs. 

"Wind-bore.  {Mining.)  The  pump  at  the  bot- 
tom of  a  set  of  pumps. 

Wind-car.  One  driven  wholly  or  partially  by 
the  wind.  The  Chinese  have  sails  on  barrows,  to  be 
used  when  the  wind  is  favorable.  "Wind-cars  are 
also  used  on  the  plains  of  Tartary,  if  we  may  believe 
the  poets. 

Milton  alludes  to  the  wind-driven  cars  of  the  Chinese,  as 
traversing  the  table-land  of  Asia:  — 

"  But  in  his  way  lights  on  the  barren  plains 
Of  ^^ericnna,  where  Cbineses  drive 
With  sails  and  wind  their  cany  wagons  light." 

Paradise  Lost. 


Bobbin  -  Winder. 


impinges.  The  vibration  thereby  imparted  is  com- 
municated to  the  column  of  air  in  the  pipe,  I'lo- 
ducing  a  musical  note  whose  7»'/f7(  is  determined  by 
the  length  of  the  pipe  ;  tlie  cjuality  of  the  tone  by 
the  size  of  the  pipe,  and  the  material  of  which  it  is 
made. 

Wind'er.  (Fiber.)  1.  A  machine  for  winding 
yarn  on  spools.  There  are  various  forms  for  filling 
spools  or  bobbins  from  skeins,  balls,  cops,  reels,  or 
beams  :  the  bobbin  horizontal  or  inclined. 

Fig.  7222  is  a  machine  for  winding  from  a  beam  on  to  upright 
bobbins  a  on  skewers  rotated  by  gearing  within  the  box  b.  Two 
fal/ers  c  d  are  used,  one  for  building  up  the  cop,  the  other  for 
"tension.  In  the  figure  the  machine  is  shown  as  hand-driven  by 
the  wheel  e  in  the  rear. 

2.  An  apparatus  for  winding  silk  or  to  bobbins. 

Each  hank  is  extended  upon  a  light,  six-sided  reel  called  a 
Sioifl^  a  number  of  which  are  arranged  side  by  side  upon  an 
axis  on  either  side  of  the  frame.  The  bobbins,  one  for  each 
swift,  are  similarlv  arranged  above,  and  the  filaments  being  at- 
tached to  the  bobbins  these  are  set  in  motion,  causing  the 
swifts  to  turn  around  and  deliver  the  silk.  The  fibers  pa.-is 
through  guides  to  which  a  traversing  motion  is  imparted  so 
that  the  silk  is  laid  evenly  on  the  bobbins. 

3.  A  mnehine  for  winding  bobbins  for  sewing-ma- 
chine shuttles. 

In  Fig  7223  is  shown  the  thread  pa.c«ing  off  from  thespool 
of  thread  on  the  machine  ;  h  is  the  bnhbin-winrler :  a  is  the 
bobbin  in  process  of  beinc  wound  :  r  i-s  the  head  on  the  adjust- 
able spindle-center  that  holds  the  bobbin,  and  i^  pulled  out  by 
this  head  in  order  to  get  the  bobbia  between  it  and  the  spindle  ; 
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Fig.  7223. 


Bobbin-  Winder. 

t/  is  the  point  of  the  bobbin  which  should  be  oiled  when  it  is 
bt'iiig  wound;  e  is  the  balance  or  fly  wlieel  on  the  machine  ;  and 
_/"ia  the  bobbin-winder  wheel. 

Fig.  T234.  Wind-fur'nace.     A  funiace  i?i 

-F^    which   a   strong   heat   is    obtaintMl 
f?     without    the    use    of  bellow.s,    by 
[^L     nieiins  of  a  powerful  ilraft,  (h'|)iMul- 
b^      ent  on  a  narrow  Hue  or  chimney  of 
fix!     considerable  elevation.     Sucli  liu- 
j-i^^y/i       iiaces  are  employed  in  chemical  l;ib- 
k  fk  f4l^      oratoiics,  and  in  smelting  the  nmre 
F^H  h4^-      refractory  metals. 

"Wiud-gage.      An    instrument 
for  nif^asuring  the  force  or  vrlucity 

^^jT^T" r*:--^*4^  of  the  wind.     See  An'i:mo.mki  k  :. 

Wtnd-Furnace.  Dr.  Robinson's   is  now    more    genenlly 

used,  perhaps,  than  any  other. 
It  consists  of  four  hemispherical  cnps  attached  to  tlie  ends 
of  equal  horizontal  arms,  which  turn  freely  on  a  vertical  axi-*. 
The  axis  carries  an  endless  screw,  which,  by  means  of  inter- 
posed gearing,  rotates  a  hand  or  hands  moving  around  one  or 
several  dials,  or  it  is  caused,  by  proper  mechanism,  to  leave  a 
record  on  an  endless  strip  of  paper. 

Williams's  wind-gage,  or  air-meter,  consists  of  a  rotary  vane 
a,  surrounded  by  a  cylindrical  casing ;  the  axis  of  the  vane- 
wheel  carries   an  endless  screw,  which,  by  suitable  gearing, 


Robinson" s  Wind-Go^. 


Anfwo} 


actuates  the  pointers  on  a  series  of  dials  ;  the  gearing  may  be 
80  adjusted  as  to  cau.se  the  pointers  to  mark  the  number  of 
revolutions  of  the  wheel,  tlie  absolute  velocity  of  the  wind,  or 
the  quantity  of  air  passing  through  the  cylinder  in  a  given 
time,  in  which  latter  ease 
Fig.  7227.  it  becomes  a  meter. 


In  Professor  Coffin's  wind-gage  each  motion  of  the  vane 
directed  a  minute  but  constant  stream  of  dry  sand  into  some 
one  of  32  stationary  hoppers,  corresponding  in  position  to  as 
many  points  of  the  conipa.ss.  The  weight  of  sand  found  in 
the  JJeveral  reeeptacles  below  each  hopper  showed  the  length 
of  time  that  the  vane  had  pointed  in  that  direction.  In  the 
observatory  erected  on  the  Greylock  peak,  4,000  feet  high,  of 
Saddle  Mountain,  the  instrument  was  arranged  to  run  and 
register  for  three  months  in  winter,  when  the  jjeak  was  inaccca- 
silile.  In  this  interval  the  clock-work  faithfully  did  its  entire 
duty  The  anemometer  was  changed  by  substituting  for  the 
stream  of  sand  a  series  of  cards  half  an  inch  P<iuare,  laid  con- 
Becutively  on  a  moving  band  that  deposited  one  of  them  every 
fifteen  minutes  Each  card  being  inscribed  with  the  day  and 
hour  it  repre.^ented,  when  the  receptacle  marked  "  North,"  for 
example,  was  examined,  all  the  cards  found  in  it  indicated  the 
exact  quarter-hour  in  the  past  three  months  when  the  wind 
was  from  that  dii-ection  In  1872  a  similiir  instrument  was 
con.strncted  for  the  observatory  of  the  Argentine  Coufedenttion, 
at  Cordova, 

"Wind-hole.  {Mining.)  A  slmft  or  sump  sunk 
to  luiivry  air. 

^?Vind'ing-en'gine.  (Stcavi-cnginc.)  A  hoisting 
stcaiii-cugiiK'. 

In  the  portable  form  (shown  in  Fig.  7227),  the  boiler  and  fur- 
nace are  contained  in  an  upright  plare-iron  case.  The  drum  a 
on  which  the  rope  winds  is  rotated  by  a  gear-wheel,  into  which 
meshes  a  pinion  on  a  shaft  carrying  a  disk  h,  having  a  wrist- 
pin,  to  which  is  attached  the  connecting-rod  of  the  steam- 
cylinder  f. 

Fig.  7228  is  an  English  winding-engine,  adapted  for  small 
mines.  The  engine  is  of  the  usual  size,  with  a  Cornish  boiler. 
The  ore  is  raised  by  a  double  drum  with  a  wire  rope,  one  kibble 
being  raised  while  another  is  lowered.  A  second  shaft  has  a 
crank  on  its  end  for  working  the  pumps  by  means  of  the  bal- 
ance-beam. The  pumping  and  winding  arrangements  may  be 
thrown  in  and  out  of  gear,  so  that  either  may  be  worked  singly. 

"Wiiid'mg-gear.  An  English  term  for  the 
winding-machine  for  mines.  The  hoisting-engine 
is  of  the  port^able  class.  Each  part  of  the  rope  passes 
over  a  separate  pulley  at  top  of  the  elevated  stage, 
so  that  one  kibble  is  being  hoisted  as  the  other  de- 
scends (Fig.  7229). 

Wind'ing-ma-chine'.  A  reel,  .swift,  warping- 
machine,  or  similar  contrivance.  See  Balling- 
machine  ;  Keel;  Winder;  etc. 

Fig.  7230  is  a  machine  designed  to  wind  direct  from  the  bank 
or  skein  to  the  shuttle-bobbin.  It  has  30  spindles,  rotated  by 
bands  which  reach  from  the  spindle-whirls  to  the  long  drum  n. 
which  is  conmion  to  the  whole  set.  The  skeins  are  laid  around 
two  spools  b  c,  the  lower  of  which  is  dependent  and  keeps  the 
skein  distended.     The   thread  of  the  skeins  passes  upward  to 

I  wire  eyes  d  d,   which  are  traversed  back  and  forth  over  the 

bobbius  so  as  to  build  up  the  thread  symmetrically  upon  them. 

See  also  Wixcing-m.\chine:  Washisg-machine,  for  machines 

I  for  winding  fabrics  through  vats. 

"Winding-Stairs.  Stairs  ascending  in  a  spiral 
line  around  a  solid  or  open  newel.     See  Stairs. 

Stairs  are  found  at  Persepolis.  They  were  so  gently  inclined, 
and  so  wide,  that  horses  might  ascend  them.  The  Konmn 
stairs  were  usually  narrow,  steep,  and  inconvenient.  The 
!  newel  staircase  in  the  Tnijan  Column  has  3  parts  for  the  newt-l 
and  4  for  the  stairs.  The  porticos  of  Pompeii  had  winding- 
fitiirs,  with  a  well,  so  to  call  it,  of  columns,  to  give  light  to  the 
staircase,  which  had  no  exterior  window. 

Triangular  staircases  are  found  in  ancient  buildings.  Louis 
C^3^na^o  invented  winding-stairs  without  newel,  and  Barbaro,  a 
AVnetian,  the  regular  geometrical  stairs. 

Francis  I.,  at  the  Castle  of  Chambr^,  near  Blois,  had  four 
staircases  to  four  several  rooms,  going  one  over  the  other,  but 
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Fig.  7229. 


Winding  -  Gear, 

so  that  persons  to  and  from  each  traveled  their  own  stairs,  I 
though  in  sight  of  each  other.     The  northwest  tower  of  Ponte-  ! 
fract  Church,  England,  has  two  circular  flights  of  stairs,  wind- 
ing about  the  same  center,  with  separate  entrances  below,  and 
distinct  landings  above. 

The  ancient  stairs  had,  to  avoid  omens,  an  uneven  number 
of  steps,  in  order  that  a  person  might  end  with  the  same  foot 
he  commenced.  j 

•  At  Moreton  Hall,  Cheshire,  England,  the  stairs  | 

*i-jp«!lj;»»  leading  to  the  gallery  wind  round  the  trunk  of 
an  immense  oak-tree,  which  is  planted  in  the  ' 
ground. 

Fig.  7230. 


unwmdiug  materially ;    this   is   called 
the  surge  of  the  cable,  and  tins  self- 
adjustment  enables  it  to  be  wound  con- 
tinuously without  accumulating  on  the 
roller.     The  surface  on  which  the  cable 
winds  is  formed  of  bars  {ivkcljts),  which 
unite   the  driun  with  the  ratchet-hcad. 
Tills   is   in   cases  where  the  windlass- 
roller  is  not  solid,  but  consists  oiratdiet- 
Jicads  {a  «,  Fig.  7232),   drum- 
heads {b  b\   and  whelps  (c  c), 
built  around  a  spindle  which  is 
journaled  in   the  cheeks  (d  d). 
The  pawls  are  pivoted  in  the 
pawl-bitts  e  c,  and  sustain  the 
strain  while  the  handsjdkes  are 
beingshiftt'd  for  a  new  purchase. 
Smaller  hoisting-machines,  turned 
by  cranks, are  winches,  and  some  are 
specially  adapted  to  machines  which 
revolve  on  their  bases,  as  cranes,  derricks,  etc.     See  Winch. 

The  old-fashioned  mode  of  working  a  windlass  was  by  spikes, 
which  were  placed  like  spokes  in  the  holes  of  the  drum,  requiring 
that  they  should  be  shifted  four  times  during  each  rotation. 
To  avoid  this,  a  pair  of  vcrtic-ally  oscillating  levers  have  been 
attached  to  the  bitt-head,  forming  brakes,  like  those  of  a  fire- 
engine.      These  brakes  —  one  projecting  toward  each  end  of 


TW' 


Shuttle  Bobbin -Winder. 

Wind'ing-tack'le.  A  purchase  of  one  fixed 
three-sheave  bloi-k,  and  a  movable  double  or  treble 
block,  suspendeil  from  a  lower-mast  head,  and  tised  in 
getting  in  or  oft'  heavy  freight,  stores,  or  aruiainent. 

"Wind-in'stru-ment  A  musical  instrument  in 
which  wind  is  blown  through  a  tube  ;  in  contradis- 
tinction to  strhujcd  and  percussion  (see  list  of  each 
on  pages  1500,  liiOl). 

rTmrf-instruments  are  also  divided  into  leitk  r^er/s  and  icilh- 
out  ree'/s ;  into  ineinl  and  wood,  with  keys  or  without  keys. 

The  organ  is  almost  all-embracing,  except  that  it  has  a  key 
for  each  note.  (.See  Organ.)  See  also  Melodeon,  Accordeon, 
and  Concertina,  which  are  keyed,  reed  wind-instruments  on 
similar  principles. 

Brass  instruments  with  mouth-pieces  are  described  and 
shown  under  Horn,  Fig.  2564,  page  lllS  (which  see). 

Fig.  72-31  shows  wind-instruments  of  wood,'  with  mouth- 
pieces and  keys. 

a  a',  bassoons.  /,  petite  flute,  octave   flute, 

6,  cors  anglais.  or  piccolo. 

c,  oboe,  or  hautbois.  g,  musette. 

d,  clarinet.  h,  flageolet. 

e,  flute. 

The  octave  fife,  or  piccolo,  is  a  wind-instrument  of  wood, 
without  keys ;  the  syrinx  also. 

"Windlass.     1,  {Xaidical.)    A  large  horizontal 

roller  journaled  in  standards  (checks,  windhss-hU.ts\ 
and  rotated  by  handspikes  or  other  means.  It 
difl'ers  from  the  capstan  principally  in  the  horizon- 
tality  of  its  axis.  The  hawser  or  cliain-cable  winds 
in  a  concave  or  slightly  conical  track,  round  which 
it  makes  two  or  three  turns.  As  it  winds  up  toward 
the  larger  end,  it  occasionally  slips  back  without 


'  the      windlass  —  are 
I  connected  by  rods  to 

pawl-boxes,  which  are 
,  sleeved  upon  the  spin-    *^i^  ) 
I  die.     and    act    upon     ' 

ratchft- heads  on  th.- 
I  windlass.  BymakiiiLj: 
i  a  double  system  r>f 
I  pawls,  that  is,  placing 

them  on  each  side  of 
!  the  ratchet  on  the 
!  windlass,  each  stroke 

of  the  brakes  may  be 
I  made  effective.  The 
I  ordinary     sustaining 

pawls  pivoted  to  the 
I  pawl-bitts  are  re- 
j  tained,  as  usual,  to 
I  prevent  the  back-lash 
'  of  the  windlass.     The 

cable,  or  hawser,  winds  upon  the  whelps,  and  the  rfn/m,  with 

its  square  sockets  for  the  hand-spokes,  may  be  used  as  accessory 

to  the  brakes.    See  Fig.  T233 ;  see  also  Capstan. 


Wind- Instruments  of  Wood. 


Fig.  7232. 


Windlass. 

In  another  form  of  windlass  (Fig  72^\  the  ratchc'-hcads 
are  dispensed  with,  purc/tasf-whf  els  an  having  plain  surfaces 
being  employed  ;  these  are  acted  oo  by  nipping-levers  c  c,  cod- 
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Fig.  7233. 


Windlass. 

fined  to  the  purchase-wheels  by  iron  rings  r/  rf,  called  travelers^ 
which  in  di'sci-uiiint^  move  freely  round.  The  nippiu^-levers 
are  couneoted  by  liuks  to  the  brake-levers,  and  by  bitinj;  al- 
ternately upon  the  pure  base -wheels  heave  the  windlass  round 
as  they  ascend  ;  tbe  cross-head  e  of  the  sway-beam  bus  sockets 
to  receive  the  brake-levers//,  which  are  bent  so  as  to  clear  the 
knees  of  the  bitt-heads. 

The  windlass  still  used  in  the  Chinese  seas,  even  for  large 
junks,  consists  of  a  roller  extending  across  the  vessel  from  side 
to  side,  and  turned  by  spikes,  which  prevent  the  unwinding  by 
resting  on  the  deck. 

In  1776,  when  Falconer,  the  author  of  the  "Shipwreck," 
wrote  his  "  Marine  Dictionary,"  the  windlass  in  English  sliips 
had  its  gudgeons  in  windlass-bitt^,  and  was  furnished  with 
pawls  of  wood  or  iron  which  fell  into  notches  in  the  periphery 
of  the  windlass.     These  notches,  being  eight  in  number,  sus- 

Fig.  7234. 


Winfilass. 

tained  the  strain  on  the  cable  at  every  seven  inches  hauled  in. 
Afterwards  the  "  pawl  and  half-pawl "  arrangement  was  intro- 
duced, which  sustained  the  cable  at  every  3.V  inches.  William 
Falconer  was  the  son  of  a  barber,  born  at  Edinbur<;h,  1730  ;  he 
published  the  *'  Shipwreck,"  1762.  He  was  appointed  purser  of 
"  Aurora"  frigate,  which  sailed  from  England,  September  30, 
1769,  and  after  touching  at  Cape  of  Good  Hope  was  never 


m^ 


heard  from.  Supposed  to  have  foundered  in  tbe  Mozambique 
Channel. 

The  windlass  is  more  powerful  than  the  capstan,  in  propor- 
tion to  the  men  employed,  as  a  man  can  exert  a  power  of  about 
150  pounds  on  a  windlass-handspike,  but  about  35  pounds  on  a 
capstan-bar.  A  greater  number  of  men,  however,  can  reach 
the  capstan. 

A  combination  of  the  capstan  and  windlass  is  shown  in  Cof- 
fin's patent,  No.  59,969,  November  27,  1866.  See  also  Fig. 
1085,  page  457. 

2.   A  well-bucket  elevator. 

In  the  form  shown  in  Fig.  7235,  the  loose  drum  has  a  friction- 
disk  which  is  backed  by  springs  and  engages  a  similar  disk  on 
the  crown-ratchet  sleeve,  having  longitudinal  movement  on 
the  winch-shaft.  This  ratchet  engages  a  similar  ratchet  of  the 
shaft  to  remove  the  collar  and  engage  the  disks.  The  shaft  has 
a  .spur-ratchet  and  drop-pawl  to  prevent  back  rotation.  The 
disks  acts  as  brakes  in  lowering  the  bucket. 


Fig.  7236. 


Well-Bucket  Windlass. 

In  Fig.  7236,  the  buckets  are  alternately  raised  and  lowered 
by  the  continued  revolution  of  the  winch  in  one  direction. 

3.  The  differential  windlass  is  shown  in  Car- 
penter's "Mechanical  Philosophy,"  London,  1844, 
page  282. 

It  is  therein  credited  to  Mr.  Moore  of  Bristol.  The  hand 
portion  of  the  continuous  rope  passes  over  the  larger  wheel, 


Fig.  7237, 


Windlass  for  Wells. 


Windlass  Hay-Press. 


and  the  weight  portion  over  the  smaller  wheel,  the  value  in 
hoisting  power  being  equal  to  the  difference  in  the  radii  of 
the  two  wheels.  It  is  the  same  principle  as  shown  in  the 
Chinese  windlass,  Fig.  1651,  page  701,  but  is  a  very  neat  applt 
cation  of  the  idea.     See  also  Fig.  7220- 
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lass  Screw- 
Jack. 


Windlass  BaX'ing-press.  One  in  which  tlie 
power  is  brought  to  bear  upon  the  platen  or  follower 
by  means  of  rope  and  windlass. 

In  Fig.7237,  the  pressure  is  brought  to  bear  upon  the  bale  by 
the  descent  of  the  follower  D  towiini  the  bed  C.     In  discharg- 
ing the  bale,  the  bottom  is  hinged  at  cue  side  and  supported  on 
adjustable  blocks,  so  that  it  may   be  allowed  to  fall  j-lightly, 
taking  its  pressure  from  the  doors  when  the 
holding-bars  of  the  latter  are  being  removed 
The  sides  of  the  press  are  sprung  out  by  toggle- 
levers,  to  loosen  the  bale  for  removal. 

Windlass-jack.  A  form  of  Uft- 
ing-jaek  having  a  winoh-handle  for 
turning  the  pinion  which  gears  into 
the   crown-wheel.       Sec   also    ScKEW- 

JACK. 

Wind'mill.  A  mill  in  which  mo- 
tion is  imj^arted  to  mechanism,  for 
grinding  grain  or  for  other  purposes,  b}' 
the  action  of  the  wind  on  a  series  of  re- 
volving sails.  Commonly  met  with  in 
Tripod  iVind-  flat  districts  of  country  or  in  other  situ- 
ations where  water-power  is  not  avail- 
able. 

Pomponius  Sabinus  states  that  hand-mills  were  brought  to  ; 
Roniy  from  (Ji-eece,  and  that  one  Paulo  also  introduced  wind-  ' 
niiil'  for  grinding  grain.  This  was  a  little  before  the  tiuie  of 
Augustus.  In  the  "  Spiritalia  "  of  Hero  of  Alexandria,  150 
B.  C,  we  find  the  description  of  an  organ  blown  by  tiie  agency 
of  a  windmill  which  worked  the  piston  of  an  air-pump.  See 
OncvN. 

BL'ikmann,  in  his  "History  of  Inventions,"  denies  that 
the  Romans  had  windmills  during  the  period  of  the  Empire. 
They  were  not  uncommon  in  Europe  at  the  time  of  the  Oru- 
Fades.  The  earlier  Ilomau  mills,  after  the  h-ind-mills,  were 
driven  by  water  either  from  the  aqueducrs  or  by  the  current 
of  the  Tiber.     See  Water-wheel  :  CuRRENr-wHEEL;  Mill;  etc 

They  are  mentioned  in  England  a.  d.  1180,  and  from  the 
twelfth  to  the  fourteenth  centuries  notices  of  them  are  com- 
mon 

Miibillon  mentions  a  charter  of  1105.  a.  p.,  in  which  a  con- 
vent in  France  is  allowed  to  build  water  and  wind  mills,  moU- 
Uiivi  ail  venlam. 

Uartolomeo  Verde  had  a  grant  of  land  to  build  windmills  in 
Venice  in  1332.  They  were  in  use  at  Spires  in  1373,  and  at 
i'rankfort  in  1442. 

In  the  twelfth  century,  the  Pope  decided  that  the  usufructs 
of  water  and  wind  mills  were  tithable 

It  took  some  time  to  determine  the  legal  bearings  of  this 
question.  In  the  fourteenth  century,  the  priorof  the  mona-stery 
of  Augustines,  at  Windsheim,  in  the  province  of  Overyssel,  was 
desirou.-*  of  erecting  a  windmill.  When  the  lord  of  Woerst 
heard  of  this  he  forbade  it,  on  the  ground  that  "  the  wind 
of  Zealand  '■  belonged  to  him.  Appeal  was  taken  to  the  Bishop 
of  Utrecht,  who  dew  into  a  towering  passion,  and  declared  that 
no  one  had  power  over  the  wind  within  his  diocese  but  himself 
and  theCnurxrh  at  Utrecht.  He  granted  letters-p;itent,and  the 
mill  was  erected. 

It  i^  stated  that  the  first  mode  adopted  to  present  the  vanes 
towar  Is  the  wind  was  to  float  the  mill  and  turn  it  in  the  water, 
ad  oc'Msion  required. 

Th  -■  next  was  to  put  it  on  a  post,  and  turn  the  builtUng  on 
this.  .IS  an  axis.     This  w;is  called  the  German  method. 

T.ie  next  was  to  turn  the  cap,  or  roof  This  was  a  Dutch  in- 
vention, in  the  sixteenth  f-entury.     See  Windm[ll-cap. 

Tne  principal  parts  of  the  co.umon  windmill  consist  of  an 
»xle,  inclined  to  the  horizon  at  an  angle  of  6^  to  l.3',aud  carry- 
ing at  its  outer  end  four  sail-fnimes,  or  whips,  usually  about  40 
feet  loiicr, consisting  of  a  long  t^ipering  bar  of  wood,  with  short 
cross-piece-,  whose  extremities  are  connected  to  each  other  by 
a  wooden  strip.  Upon  these  frames  the  canvas  sails  are  spread. 
Reefini?  arrangements  are  sometimes  provided  to  diminish  the 
area  of  the  sails  during  high  winds.  The  whole  frame  of  the 
mill  turns  upon  a  vertical  shaft,  and,  by  means  of  a  lever,  may 
be  adjusted  to  cause  the  sails  to  present  their  surfaces  directly 
to  the  wind. 

The  inclination  of  the  axis  is  for  the  same  purpose,  it  being 
found  by  experience  that  the  direction  of  the  wind  is  somewhat 
downward,  generally  forming,  in  open  countries,  »n  angle  of 
about  18^  with  the  surfice  of  the  ground  The  .'yiils  are  also 
advantageously  arranged,  so  as  to  have  a  somewhat  winding 
surface,  the  lower  parf  forming  an  angle  of  about  60"*,  and  the 
upper  of  about  80'.  with  the  axis,  the  concavity  facing  the 
wind  The  breailth  of  the  s.iils  is  usually  about  i  -  or  '  «  of  the 
length,  which  varies  from  3J  to  40  feet,  an. I  they  are  preferably 
widened  toward  their  outer  extremities.  Their  umxiinum  effect 
is  attained  when  their  outer  ends  revolve  with  about  2^  times 
the  velocity  of  the  wind. 

In  1772  Andrew  Meikle,  of  Scotland,  invented  a  plan   for 


automatically  adjusting  the  area  of  the  sails  to  the  force  of  the 
wind  ;  and  in  1S04,  By  water  of  Nottingham,  England,  patented 
a  method  of  rotting  up  the  sails  to  adjust  them  in  like  manner, 
by  means  of  a  weighted  lever,  which  was  caused  to  operate 
gears,  connected  by  cords  to  cylinders,  on  which  the  sails  were 
wound. 

More  recent  devices  of  this  kind  generally  aim  to  effect  this 
adjustment  by  altering  the  angle  at  which  the  sails  are  pre- 
sented to  the  wind. 

In  some  cases  the  axis  on  which  the  sails  rotate  is  caused  to 
fall  in  the  line  of  direction  of  the  wind  by  means  of  a  vane  of 
considerable  area  attached  to  the  movable  framework  of  the 
mill. 

In  Fig.  7239,  the  sails  D  turn  on  rods  having  cranked  ends  p 
inserted  into  holes  in  the  sliding-Iiead  H,  which  is  pushed  out- 
ward by  means  of  a  spring  Oof  sufficient 
tension  to  present  the  sails  at  a  proper  Fig.  7239. 

angle  to  the  wind  duringa  light  or  mod- 
erate breeze.  In  high  winds,  the  more  ; 
rapid  revolution  of  the  arms  throws  out- 
ward by  centrifugal  force  a  series  of 
weights  S  attached  to  each  or  to  every 
alternate  arm,  and  connected  to  a  sector 
R,  which  is  itself  connected  to  the  head 
i/,  and,  acting  in  opposition  to  the  spring, 
presents  the  sails  at  a  more  oblique 
angle  with  the  wind,  so  as  to  reduce 
their  velocity  ;  a  ball-governor  L,  acting 
through  the  medium  of  a  sector  M  and 


Feathering' Sails  WindmiU. 

connecting-rods,  isalsD  provided  for  the  same  purpose.  A  lever 
jY  i)ermit5  this  adjustment  to  be  made  by  hand. 

Horizontal  windmills,  thcu<:h  exerting  much  less  useful  effect, 
may  be  used  where  the  hight  of  the  vertical  sails  is  objection- 
able. The  usual  form  consists  of  a  wheel  or  fly  having  six  sail- 
beams,  near  the  ends  of  which  are  pivoted  vanes,  which  are 
divided  by  lines  passing  through  the  pivots  into  two  unequal 
portions.  As  these  revolve,  the  wind,  first  acting  against  the 
broader  side,  lays  the  vane  flat  against  the  arm,  where  it  is 
held  by  a  stop  and  exposed  to  the  full  jiower  of  the  wind  :  on 
proceeding  farther,  it  is  taken  aback  and  swings  around  so  as  to 
feather,  or  present  its  edge  to  the  wind  until  it  again  comes  into 
its  former  position. 

Another  plan  is  to  form  each  sail  of  pivoted  slats,  like  those 
of  a  Venetian  blind,  so  arranged  as  to  open  and  permit  the  free 
p.u.'isage  of  the  wind  as  the  sail  comes  up  to  the  wind,  but  close 
so  as  to  receive  the  full  effect  of  the  wind  when  moving  tn  the 
opposite  direction. 

Fig  7240  is  a  horizontal  windmill  in  which  an  exterior  .series 
of  shutters  G  G  connected  by  rods  H  H  are  automatically  ad- 
justed to  admit  more  or  less  air  to  the  interior  wheel  £  by  uieans 
of  a  ball-governor  driven  by  connection  with  the  wheel  and 
operating  a  lever  L. 

The  ball -governor  was  first  used  in  windmills,  and  James 
Watt  borrowed  the  idea  from  thence. 

In  Holland,  windmills  are  employed  in  driving  the  scoop- 
wheeU  which  drain  the  polder*  The  mill  resfmhies  exteriorly 
an  ordinary  windmill,  but  the  upricht  shaft  is  carried  down  to 
the  bottom  floor,  where  a  bevel  wheel  is  placed  upon  it,  and 
another  on  the  shaft  of  the  scoop-wheel  to  which  it  cnniniuni- 
eates  the  motion.  The  scoop-wheel  has  flat  blades,  armntred  to 
work  in  a  chase  which  they  fit  accurately.    The  wheel  in  its 
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Fig.  7240.  revolutions  lifts  the  water 

from  the  lower  to  the 
higher  level.  Tbe^e  wheels 
are  uot  eeoiiouiiciilly  effect- 
tive  ia  Hftiug  to  a  hight 
above  the  center  of  the 
asle.    See  Scoop-wuekl. 

Holland  is  said  to  have 
12,000  windmills  in  oper- 
ation, averaging  eight 
horse -power  each.  The 
annual  co^^t  is  reputed  at 
$4,000,000.  \Vhen  very 
heavy  and  contiuouswork, 
however,  is  required,  steam 
is  the  uioi-e  reliable.  It 
has  superseded  to  a  large 
extent  the  vfiudmills  of  the 
feus  and  low  counties  of 
Kustern  England.  See  also 
Dr.4.inl\g-engine,  for  ne- 
count  of  the  Haarlem  lake- 
eugiiies  in  Uollaud. 

Wind'mill-cap. 

The  movable  upper 
.story  of  the  wind-wheel 
which  turns  to  pre.seiit 
tlie  sails  in  the  direc- 
tion of  the  wind. 

■Wind'mill- pro- 
peller.    An  applica- 
tion of  a    wind-wheel 
Wui,i-\Vhtel.  to   the   propulsion    of 

a  boat. 
"Win'dovr.  From  the  "Welch  wyntdor^  wind- 
door.  Originally  an  opening  for  ventilation  ;  after- 
wards an  aperture  for  light,  protected  by  mica,  oiled 
linen,  horn,  paper,  or  glass.  These  articles  were 
probably  introduced  in  the  order  stated. 

"  A  window  in  the  ark." 

"  A  place  in  Cappadocia  produced  large  masses  of  transparent 
stones  for  windows,  which  were  exported."  —  Strabo. 

Pliny  mentions  horn  windows  for  lanterns,  and  TertulUan 
corneum  specula,  horn  windows  for  houses. 

Transparent  windows  were  a  curiosity  iu  the  time  of  Seneca 
Stone  and  glass  windows  were  introduced  iuto  England  by 
Wulfrid,  bishop  of  Worcester,  iu  T3ii  ;  or  by  Benedict  liiscopius 


Fig.  7241. 


Dutch  Draining- WmdmiU  and  Scoop  -  Wheel 

Trefoil  openings  within  triangles  are  of  the  time  of  Edward  T. 
In  the  reign  of  Richard  II.  they  were  subdivided  by  upright 
wih//('o)I5,  dividing  the  window  iuto  li^his.  The  uioldiug  grew 
more  graceful  and  light  in  succeeding  centuries.  It  was  long 
before  the  cloisters  were  closed  with  windows,  and  then  not  en- 
tirely, for  spaces  wore  left  for  access  of  fresh  air. 

Windows  to  the  floor  are  the  vnlvatfE  fenestm  of  AMtruviu."*. 

*'  The  windows  of  Manila,  in  the  Philippine  Inlands,  have 
sliding  frames  fitted  with  concha  or  plates  of  semi-trausparent 
oysters,  which  admit  an  imperfect  light,  but  are  impervious  to 
the  sunbeams.  I  do  not  recoUect  to  have  seen  any  glass  win- 
dows in  the  Philippine."  —  Bowring. 


Windmill -Cap. 

The  glazed  portion  is  the  sash ,  which  slides  in  a  frnme ; 
the  weights  are  in  cnsinss.     See  S.\SH. 

The  piece  above  a  window  is  a  lintel,  below  it  a  sill ;  the  sides 
of  the  openings  are  jambs;  the  exposure  of  the  sides  between 
the  face  of  the  wall  and  the  sash-frame  is  the  reveal. 

Windows  are  of  various  kinds, —  Gothic.  muUion,  casement. 

Bay-windows  were  invented  about  the  fifteenth  century. 

Double  xvindow  ;  having  inner  and  outer  sash,  with  "a  body 
of  air  between. 

Double-hu»^  window ;  having  two  sashes,  each  with  its 
complement  of  lines,  weights,  and  pulleys. 

Win'dow-blind.  A  curtain  shade  or  shutter  to 
clo.se  tlic  window  against  light,  or  to  make  it  safe 
against  intrusion. 

In  Fig.  7243,  the  metalhc  blind  is  hinged  at  top,  and  is  drawn 
upward  by  cords  to  form  an  awning.  Kods  hinged  to  its  outer 
edge  ait;  let  down  to  form  supports. 

Fig.  7244  shows  a  roller  blind  made  of  slats  and  adapted  to 
close  any  portion  of  the  window,  either  above  or  below  the 
meeting  rails  of  the  sashes. 

The  flexible  blind  is  wound  on  a  roller  upon  whose  journals 
are  wound  the  side  tapes  which  are  connected  to  the  window- 


Fig.  7243. 


Shutter  and  Awning. 

frame  above.  One  cord  supports  in  its  loop  and  adjusts  the 
hight  of  the  lower  roll  of  the  blind  ;  the  other  cord  winds  with 
the  upper  roll  and  adjusts  its  hight  by  winding  it  or  allowing  it 
to  unwind  its  contents. 

Will'dowT-glass.  Common  window -glass  is  made 
into  circular  disks  by  the  familiar  blowing  and 
whirling  processes. 

The  pontil  of  the  glass-blower  is  dipped  into  the  glass-pot 
and  abstracts  therefrom  a  mass  of  glass,  which  is  blown  into  a 
globular  shape.  The  end  being  pierced,  and  the  bulb  whirled, 
!  the  opening  enlarges  until,  by  centrifugal  action,  the  plasfic 
mass  assumes  a  flat  shape.  This  is  the  method  generally  em- 
ployed in  England.     The  best  variety  of  this  is  crown-^tass. 

Other  window-glass  is  made  in  what  is  called  cylindT  or 
sheet  ^lass.  The  mass  of  glass  is  blown  into  a  cylindrical  form, 
the  end  cut  off,  the  cylinder  split  longitudinally  and  flattened. 
This  is  the  usual  German  and  Continental  process.  The  glass 
of  the  London  Exposition  building  of  1861  was  made  iu  this 
way.     See  Cylinder-Glass. 

The  best  kind  of  window-glass  is  that  called  plate-glass. 
This  is  poured  in  a  molten  comlition  uiion  a  table,  and  a 
heavy  roller  passed  over  the  fluid  ma&s.     The  plates  are  after- 


WINDOW^ACK. 
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ward  ground  smooth  and  polished.    See  Cbow>'-cl-\ss  ;  Cyl- 
inder glass  ;  Plate-gl.\ss  ;  and  specific  index  tjLASS. 

Though  kno.vn  to  the  Egyptians  at  a  verj*  remote  period, 
glass  appears  to  have  beea  little  used  for  illuminatiug  purposes 
by  the  ancients. 

'jtome  had  but  few  glazed  windows  in  the  reign  of  Nero.  Its 
use  seems  to  have  gradually  become  more  general  during  tht: 
dark  ages,  priucipilly,  however,  in  ecclesiastical  edifices. 

Gtiss  windows  were  placed  in  the  monastery  of  Weivmouth, 
A.  D.  647.  St.  Jerome,  who  wrote  early  in  the  fifth  century, 
and  Gregory  of  Tours,  who  wrote  in  the  sixth  century,  men- 
tion glass  windows.    The  use,  however,  was  not  geuend  iu  the 
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"Win'doTW-lock.     A   fivstening  for  the  uieetiiig 
rails  ol'  Siij^lies, 

"Wiu'dow-sash.  The  frame  holding  the  lights 
or  panes  of  glass.  The  sash  is  held  by  counterpoise 
weights  and  cords  running  over  pulleys  in  the  jambs 
of  the  sash-frame,  or  may  be  lield 
by  spring  hitches,  sucli  as  Ham- 
nion«rs,  for  instance,  wliich  enter 
nvitcln's  in  the  edges  of  the  sasb. 
"Wiii'do-w-shade.  A  blind 
for  windows,  usually  rolling. 

Legg's  window-shade  (Fig.  7S46)  is  ar- 
ranged to  admit  lightfither  from  the  tnp 
nr  bottom  of  the  window.  The  rurlaiil 
is  wound  upon  a  roller  susiieiided  by 
webs  from  spiral  springs  contained  in 
boxes  above.  As  shown,  the  roller  is 
drawn  down  and  the  curtain  hookid 
below  ;  when  relea-^eil.  the  roller  i.-* 
raised  by  the  springs,  and  tlu-  curtain 
may  be  hoisted  in  the  usual  manner  by 
the  cord. 

Fig.  7247. 


Window-  Shade . 


fTindow-  Tube. 


Famter^s  Windoto-Jeuk. 


twelfth  century  Henry  ITI.  had  glass  windows  in  his  palace 
of  Woodstock  ,1265,  and  at  Westminster.  Chaucer  mentions 
them.  Scattering  mention  is  made  of  them  in  succeeding 
ages,  and  thev  became  common  in  farm-houses  about  It^Xt. 

The  Venetians  led  the  way  among  European  nations,  and 
attained  great  excellence,  both  in  quality  and  taste  of  design  ; 
their  ware  was  regnrded  with  admiration,  and  has  been  pre- 
served in  Ei^land  among  other  articles  of  vertu. 

A  factory  vras  establi-bed  in  England  in  \iot ,  and  improved 
in  1635,  about  which  time  pit  coal  was  substituted  for  wood. 
In  l^ro,  Venetian  arti-ts  were  introduced  into  England,  and 
establtshe>i  the  art  in  that  country. 

C;»sting  glass  was  invented  by  Theraut.  a  Frenchman,  in 
16.S.S,  and  was  introduced  in  England,  at  Prescott,  in  1773. 

Tlie  art  of  coloring  glass  was  well  understood  in  ancient 
Eivpt,  a-«  we  observed  in  reference  to  the  imitation  of  glass. 

Stained  g^ass  was  oriidnally  a  mosaic,  made  up  of  different 
pieces,  arranged,  according  to  color,  to  form  a  design.  About 
1500,  a  French  artist  at  Marseilles  incorporated  colors  wth  the 
glass,  which  were  baked  in.     Albert  Durer  practiced  the  art. 


Win'dow^-jack.  A  scaffold  for  carpenters, 
painters,  or  cleanei-s,  enabling  them  to  reach  the 
outside  of  the  window. 

The  frame  has  pivoted  brace-bars  to  rest  against  the  outside 
of  the  house,  and  hold-fiists  hinged  to  an  adjustable  block ; 
these  rest  against  the  inside  of  the  window-frame. 


■Win'do"W-tube.  <  TefrgrapJuj.)  An  insulating 
device  for  introducing  line  wires  into  telcgrapli- 
ortices.  It  consists  of  a  glass  or  hard  rubber  tube  of 
any  required  length,  and  liaving  a  head  at  one  end 
wliich  is  placed  inside  the  building.  The  iron  wire 
isfastened  to  an  insulator  out.sideand  piqjects  through 
the  tube  into  the  office,  for  ^  to  i  an  inch.  A  screw- 
thread  is  cut  on  its  end,  which  receives  a  main  line 
binding-post,  and  from  this  the  copper  office  wii-e  is 
run  to  Auv  yiait  of  the  room. 

"Wind-pump.    A  pump  diiven  by  a  wind-wheel. 

Wind-sail.  A  canvas  tube  is  used  as  a  wiml- 
conductor,  having  its  open  mouth  presented  towards 
the  wind,  or  in  the  direction  of  motion,  as  on  board 
a  steamship,  where  it  is  used  to  tlirect  a  current  of 
air  down  into  the  engine-room  to  moderate  the  in- 
tense heat  and  improve  tlie  draft  of  the  fires. 

The  wind-sail  is  used  quite  commonly  on  ships  to  ventilate 
and  cool  the  cabins  and"tween  decks,"  especially  on  b«ird 
ves-sels  in  tropical  climates,  and  on  boanl  those  floating  coffins, 
—  monitors. 

Wind-trunk.  (Musk.)  The  air-duct  which 
conducts  air  liom  the  bellows  to  the  wind-chest  of 
an  or^an  or  similar  instrument. 

■Wind-Tway.     {Mining.)    A  passage  for  air. 

Wind-'w^heel.  A  wheel  acted  upon  by  the  wind 
and  used  to  communicate  |>ower.  Among  its  Atmiliar 
applications  are  the  windmill,  wind-pump,  and  ane- 
mometer.    See  AViNDMii.L. 

Moerath's  wind-wheel,  on  exhibition  at  the  Paris  Exposition 
of  1867.  is  of  the  horizontal  cRss.  The  air  is  directed  against 
the  curved  wings  a  a  by  guide*  b  h.  Fig.  7248,  and  is  dischar^e<l 
at  the  center  of  the  wheel.  When  the  arms  have  reached  a 
point  where  the  direction  of  the  wind  is  tangential,  the  over- 
lapping ends  of  the  guides  cut  it  off  and  preveut  its  exercising 
a  retarding  action. 

To  regulate  the  amount  of  air  admitted  to  the  wheel  m  pro- 
portion to  the  velocity  of  the  wind,  the  governor  c  is  provided. 
When  the  velocity  of  the  weecl  is  in  excess,  the  gear-wheel  d 
on  the  shaft  e  of'  the  wind-wheel .  gearing  into  the  pinion  /  on 
the  governor-shaft,  imparts  a  more  rapid  rotation  to  the  latter, 
opening  out  the  governor-balls  and  raising  the  doubly  coni*  ai 
wheel  g  into  contact  with  the  bevel  wheels  ft  A' ;  the  first  if 
these,  through  the  bevel  wheels  i  i.  the  former  on  the  shaft  j. 
passing  through  the  hub  of  the  wheel  t,  acts  on  the  screw  /, 
which  meshes"with  a  worm-wheel  m  connected  by  a  series  cf 
rods  m'  m',  pivoted  at  earh  end  with  the  hinge*!  shutters  n  n, 
and  turning  wheel  »»  from  right  to  left,  operates  to  close  the 
shutters  and  diminish  tiie  are.i  through  which  the  wind  can 
enter,  until  the  speed  of  the  wind-wheel  is  re^luced  to  the 
proper  running  velocity.  The  whe^^ls  k'  k  are  idler!,  serving 
merely  as  bearers  for  tiie  conical  wheel  ^.  If  the  witnl  lull  so 
that  the  wind-wheel  does  not  rotate  with  sufficient  ve'ocity,  the 
Mling  of  the  governor-balls  causes  the  wheel  g  to  come  iu  con- 
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Fig.  7248. 


Moerath's  Wind -Wheel  (  Vertical  Section). 
{Pans  Exposition,  1807). 

tact  with  the  wheels  k  k'.  aod  the  latter  through  the  bevel- 
Rears  n  n'  and  screw  L  moves  the  worm-wheel  m  in  the  reverse 
Jii'ectioD,  wideniuj;  the  distance  between  the  shutters  and  per- 
mitting more  air  to  pass. 

The  wind-wheel  is  borne  upon  rollers  o  o,  running  on  a  cir- 
cular track  at  top  of  the  fouudatiou  })  p  \  other  rollers  q  q  bear- 
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Wind -Whed  {Section). 


ing  against  the  circnlar  shell  of  the  air-discharge  space  prevent 
tendency  to  lateral  displacement. 

Wine-age'iiig  Ap'pa-ra'tus.  A  device  for 
treatiii^^  lii|Uor,  to  give  it,  Ly  a  speedy  process,  the 
same  clmracter  as  is  conferred  by  age. 

Fig.  7252  is  an  apparatus  for  this  purpose,  in  which  the  liquor 
is  subjected  to  heat  and  agitation  in  a  close  vessel,  the  rising 

Fig.  7250. 
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Wind-fVheel{Plan). 


Wind-fV/teel  {Partial  Section  and  Plaji). 

vapors  being  condensed  and  removed.    The  heat  is  derived  from 
steam  and  hot  water,  and  is  gradually  applied. 

Martin,  May  21,  1867,  uses  the  combined  action  of  heat, 
electricity,  and  attrition  for  the  same  purpose. 

Wiiie-cool'er.  A  tuli  or  bath  in  wliich  bottles 
of  wiiiL^  aie  surrounded  by  ice  to  render  the  contents 
inon*  palatable  in  warm  weatlier. 

Wine-press.  Hardly  any  race  of  people,  how- 
ever uncivilized,  has  been  discovered  which  was  not 
possessed  of  the  secret  of  procuring  intoxicating 
driidc  of  some  kind,  either  the  produce  of  animals,  as 
honey  {mdhcfjlin)  ;  mare's  milk,  fermented  by  the 
Tartars,  forming  the  liquor  known  as  koumiss,  and 
possessing  intoxicating  properties  ;  fiom  the  ceralia 
(beer,  whisky,  arrack),  the  juice  of  fruits  (wine, 
grape,  apple,  and  peach  brandy),  or  tin;  sap  of  trees 
and  plants,  namel}',  maple  sap,  plaintain,  and  agave 
wine. 

Little  is  positively  known  of  the  ancient  wines  except  from 
Pliuy,  who  says  that  the  vine  was  tirst  cultivated  at  Rome 
about  600  B.  c,  and  that  the  Greeks  and  Romans  had  a  method 
of  concentrating  the  wines,  either  by  spontaneous  evaporation 
or  boiling,  and  of  reducing  them  to  a  sirup  or  even  to  a  solid 
cake,  in  which  state  they  were  preserved  for  many  years-  Wine 
two  hundred  years  of  age  is  mentioned  by  Pliuy,  its  age  being 
considered,  as  now,  a  criterion  of  goodness. 

In  the  time  of  the  Roman  Emperor  Probus,  about  the  close 
of  the  third  century,  great  attention  was  paid  to  the  cultiva- 
tion of  the  vine;  it  is  supposed  to  have  been  planted  on  the 
banks  of  the  Rhine,  the  Main,  and  the  Moselle  at  that  time,  and 
to  have  been  introduced  into  Britain.  About  the  close  of  the 
tenth  century,  wine  in  considerable  quantity  and,  it  is  said,  of 
excellent  flavor,  was  produced  in  England  in  the  counties  of 
Lincoln,  Gloucester,  and  Somerset.     , 
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The  importation  of  foreign  wines  into  England  commenced 
soon  after  the  Norman  Comiuest,  aod  was  greatly  increased  by 
the  acquisition  of  Ouieuue,  under  Henry  11. 

In  the  reigu  of  Richard  II,,  Spauish  wines  were  common, 
and  continued  to  grow  iu  estimatioo,  especi:tlly  sacXr,  which  is 
the  produce  of  the  grape  of  Xeres,  in  Spain.  HoUngshed  as- 
serts that  there  were  upward  of  eighty-six  different  kinds  of 
wine  imported  from  France  and  otUer  countries  into  England 
in  the  sixteenth  century- 

On  the  enthronization  of  Neville,  Archbishop  of  York,  in 
1553,  upward  of  one  hundred  tuns  of  wine  were  consumel,  aud 
his  predecessor  is  repiirted  to  have  used,  besides  other  wines, 
eighty  tuns  of  claret  yearly.  At  this  period  it  was  customary 
for  the  princes  and  nobles  to  bathe  in  wine. 


January.  The  wine  is  racked  off  three  times  the  first  year 
following  the  viutitge,  twice  the  second  year,  once  the  third 
year.     Jt  is  then  potable. 

For  red  wine,  the  jnust  is  fermented  on  the  skins. 

The  resulting  stems,  seeds,  and  skins  are  placed  in  a  vat, 
coveied  with  water,  and  fermented.  The  result  is  a  wine  from 
which  brandy  is  distilled. 

Vinegar  aud  raisins  are  made  on  the  same  estate.  See 
llaraszthy  oo  "  Grape  Culture.*' 

The  wine-press  of  the  Bible  wa.s  a  vat,  in  which  the  juice 
was  expressed  by  the  feet  of  uien  who  tramped  the  fruit  there- 
in, staining  their  legs  and  p:trnient  with  th«  color  of  the  tnn.^t. 
Says  Jacob  of  Judah  :  "lie  washed  his  garments  in  wine, 
and  his  clothes  in  the  blood  of  graiws."     Says  Isaiah  :  "  Where- 


Dioscorides,  Acteus,  and  others  among    the  ancients  were    fore  art  thou  red  in  thine  apparel,  and  thy  garments  like  one 

that  treadeth  in  the  wine  fat."      And  again:  "The 
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acquainted  with  means  of  rendering  the  acid  in  spoilt  wine 
imperceptible,  and  of  stopping  the  fermentation  or  corruption 
by  litharge.  The  introduction  of  sulphite  of  soda  for  this  pur- 
pose is  modern. 

William,  Count  of  Hennegan,  Holland,  and  Zealand,  pro- 
hibited the  adulteration  of  wine  in  1327,  the  first  prohibition 
of  the  kind  recorded;  and  the  mixture  of  litharge  with  wine 
was  made  punishable  by  death,  in  the  Duchy  of  Wurtemburg, 
in  the  year  lt>97. 

Sulpiiurous-acid  gas,  produced  by  burning  brimstone  in  the 
ca«k  previous  to  the  introduction  of  the  wine,  has  a  tendency 
to  check  fermentiition  and  purify  the  wiue,  without  imparting 
to  it  any  deleterious  properties. 

In  France  and  other  wine-producing  countries,  the  old  plan 
of  treading  out  the  grapes  is  still  employed.  This  is  porformed 
by  men  who  dance  to  the  sound  of  music,  and  i.-*  preferred  on 
account  of  there  being  no  liability  to  crush  the  seeds  and 
stalks  of  the  bunches,  which  would  impair  the  delicacy  of  the 
flavor 

Grape  culture,  for  wine-making  purposes,  was,  in  this  coun- 
try, long  almost  exclusively  confined  to  the  banks  of  the  Ohio, 
but  is  now  practiced  in  localities,  such  as  the  shores  of  the 
Great  Lakes,  where  it  was  formerly  thought  impracticable.  In- 
creased care  and  skill  have  developed  varieties  which  may  be 
relied  on  almost  as  a  sure  crop  in  many  parts  of  the  great  cen- 
tral belt  of  the  United  States.  California,  however,  appears 
destined  to  be  the  great  wine-producing  region  of  the  future; 
the  absence  of  frosts,  and  of  exces-sive  moisture  at  any  time, 
giving  it  advantages  not  possessed  elsewhere. 

The  gathering  of  the  grapes  in  the  Buena  Vista  Vineyard,  Cali- 
fornia, is  done  in  October  and  November.  Men,  with  wooden 
bo.xes  similar  to  a  claret-box,  and  holding  50  pounds  of  grapes 
each,  take  a  row  of  vines.  They  sever  the  grape-bunches  with 
scissors  made  for  this  purpose,  fill  their  boxes,  and  carry  them 
to  a  wagon  which  attends  upon  every  five  men.  Thirty-five 
boxes  form  a  load,  and  a  man  ^vilI  fill  forty  in  a  day.  The 
boxes  are  elevated  to  the  third  story  of  the  press-house-  From 
a  platform  on  this  story  the  grapes  are  passed  to  the  hopper  of 
the  crusher,  which  latter  consists  of  two  cylinders,  2A  feet  long 
and  12  inches  thick.  A  load  is  crushed  in  about  six  minuter, 
two  men  attending  to  feeding  the  machine.  The  grapes  are 
crushed  without  mashing  the  seed«,and  fall  iotoa  box  beneath, 
the  juice  running  through  the  perforated  false  bottom  and 
being  conducted  by  spouts  to  the  vats  on  the  basement  floor, 
where  the  initsi  is  allowed  to  settle  for  six  hours,  to  remove  im- 
purities. The  crushed  grapes  are  removed  to  the  press-box, 
which  is  6  feet  square  and  4  feet  deep.  The  follower  is  moved 
by  an  iron  screw,  tj  feet  long  and  5  inches  in  diameter,  having 
a  thread  of  slow  pitrJi,  to  confer  great  power.  It  is  said  to  de- 
liver a  pressure  of  252,000  pounds.  The  side-pieces  of  the  box 
are  slipped  in,  and  small  intervals  occur  between  each,  allowing 
the  escape  of  the  must. 

The  press  is  filled  with  alternate  layers  of  crushed  grapes  and 
wooden  cubei.  6  inches  of  grapes  followed  by  3-inch  cubes, 
and  so  on.  It  holds  about  8,000  pounds  of  grapes,  and  the 
resulting  must  joins  that  which  preceded  from  the  before- 
mentioned  box  to  the  tanks  on  the  ground-floor  The  pressing 
occupies  seventy  minutes.  After  settling  in  the  tanks,  it  goes 
to  the  reservoir"  It  is  then  pumped  intoa  tank  and  distributed 
to  the  fermenting-vats  in  the  basement.  Each  of  these  vats 
holds  4,000  gallons.  In  from  eight  to  fifteen  days  it  clears, 
when  the  vat  is  filled  with  similar  wine,  and  so  remains  (ill 
175 


treaders  shall  tread  out  no  wine  in  tfifir  presses.     I 
have  made  their  vintage  shouting  to  cease." 

Wine-presses  among  the  ancic-nt  Egyptians  were  of 
different  kinds.  One  kind  wa,-*  a  bag.  in  which  the 
grapes  were  put,  and  squeezed  by  means  of  twisting 
the  bag.  The  accompanying  illustration  (Fig.  7253) 
is  from  a  tomb  at  Beni-ihissan,  and  is  so  plain  as  to 
require  no  detailed  description.  In  another  illustra- 
tion, the  ends  of  the  bag  are  twisted  in  opposite  di- 
rections by  a  pole  at  each  end  in  the  hands  of  two 
men. 

In   another  illustration,   taken  from  a  tomb   at 

Thebes,  the  various  operations  of  treading  the  pre.«s 

and  removing  the  musi  to  the  jars  in  which  itstand.s 

to   undergo  fermentation   are  shown.       After   this 

process  it  was  stt^red  in  Hw//)//orrt>,  or  jars,  which 

were  closed   «ith  a  lid.  luted  with  clay  or  pitch, 

sealed,  and  then  placed  upright  in  the  cellar. 

The  Romans  had  several  different  modes  of  expressing  the 

juice.     The  gi-apes  were  crushed  beneath  a  wooden  beam,  or  in 

a  press,  the  platen  {pTelum)(}f  which  was  driven  down  upon  the 

bed  {torcular)  by  wedges.     Scuietimcs  a  lever  was  used  for  the 

purpo-'^e ;  a  pair  of  screws  are  shown  in.  a  Pompeian  painting. 

The  oil-pres.«es  were  of  substantially  similar  construction. 

The  ti-eading  operation  was  also  common  and  is  represented 


Sffrian  Wiiu-Press  (Jrom  Kitto). 

in  a  mosaic  of  a  temple  of  Bacchus  at  Rome  It  is  substan- 
tiallv  the  same  as  that  used  in  the  Syrian  wine-press  of  modern 
times,  shown  in  the  accompanying  cut. 

Wine-tast'er.  A  tube  for  witlnliawiiig  liijuors 
from  a  jar,  bottle,  or  cask.  It  has  a  larger  oiifiiiii!; 
at  the  lower  end  and  a  .smaller  one  at  the  top. 
Being  thrust  in  at  the  bung-hole  of  a  wine-cask,  for 
instance,  it  fills  to  the  level  of  tlie  wine  outside  of 
it.     The  u^iper  end  being  then  stopped  by  the  finger, 
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the  tube  is  withdrawn  and  holds  the  liquid.  A  bu- 
rette will  answer  lor  taking  a  sam]ile  from  a  bottle. 

a  in  the  accompanying  cut  shows  a  glass  wine-taster  dis- 
covered at  Pompeii,  The  larger  end  was  plunged  into  the 
antphom,  and  the  small  hole  at  the  upper  end  stopped  by  the 
finger  while  the  utensil  was  lifted  out  of  the  pot  of  wine 

6  is  the  ordinary  Inkier  used  by  wine-merchants  and  others. 
Known  as  a  sampling-tube  or  velinclte.  Sometimes  called  a 
tliif/-tube. 

Wing.  1.  A  thill  broad  projcctioii,  a.s  the  wings 
ot  a  gudgeon,  whith  keep  it  from  turning  in  the 
wooden  sliaft  of  whieh  it  forms  the  pivot.  See 
■WiNG-GunoEox. 

2.  A  vane  of  a  rotating  fan. 

3.  A  sail  of  a  windinill. 

4.  A  side  jirojeetiou  of  a  building  on  one  side  of 
the  central  or  main  portion. 

5.  A  lateral  extension  of  an  abutment.  See  Wing- 
wall. 

6.  (Fortification.)  Tlie  longer  side  of  a  erown  or 
horn  work  uniting  it  to  the  main  work. 

7.  The  siile,  displayed  portion  of  a  dash-board. 

8.  A  leaf  of  a  gate  or  double  door. 

9.  {Plow.)  The  laterally  e.xtemling  portion  of  a 
])low-share  which  cuts  the  bottom  of  the  liirrow. 

10.  (MiHinri.)  A  strip,  commonly  of  leather,  at- 
tached to  the  skirt  of  the  runner  to  sweep  tlie  meal 
into  the  spout. 

11.  (Shipbuildintf.)  a.  The  overhang  deck  of  a 
steamer  before  ami  abaft  the  ])aildle-bo.\es.  The 
wing-ivalc  extends  from  tlie  paitdle-beam  to  the  side, 
and  is  also  called  the  sponsna-riin. 

h.  A  passage  along  the  inside  of  a  ship,  between 
the  fore-and-aft  cock-]iits,  to  give  the  carpenters  ac- 
cess to  a  leak.     See  Wixg-p.\ssage. 

12.  (Hydraulic  Enrjincerinri.)  a.  An  extension 
endways  of  a  dam,  sometimes  at  an  angle  with  the 
main  portion. 

b.  A  side  dam  on  a  river  .shore  to  contract  the 
channel.  A  notable  in.stance  of  their  use  is  men- 
tioned on  page  674,  wliere  the  depth  of  water  was 
increased  in  the  channel  of  Red  River  to  rescue  a 
fleet  of  gun-boats. 

13.  A  shoulder-knot  or  small  epaulette. 

14.  One  of  the  sides  of  the  stage  in  a  theater. 
\Wuig  and  Wing.     {Xtmliciil.)     Said  of  a /orc- 

and-aft  vessel  going  before  the  wind,  with  her  fore- 
sail hauleil  over  to  one  side,  and  mainsail  to  the 
othi'r  side. 

Wing-com'pass.  A  joiner's  compass  with  an 
arc-sliapi'd  piece  wliich  passes  tlirongh  the  opposite 
leg,  and  is  elam])i'd  by  a  set-screw. 

Wing'er.  {Xnulical.)  A  smaller  water-cask 
stoweil  in  a  vessel's  hold  where  tlie  sides  contrac't 
fore  and  aft,  and  are  relatively  smaller  than  those 
amidships. 

Wing-gud'geon.  A  metallic  shaft  forming  a 
journal  for  water  or  other  wheels  having  wooden 
axles.  The  wings  are  let  into  the  ends  of  the  wood 
and  contined  liy  wrought-iron  bands  put  on  hot, 
wliicli  liecome  tiglit  by  shrinking. 

■Wing-pas'sage.  (Shi/ybuildinff.)  A  passage- 
way around  the  cabins  of  the  orlop-deck  in  ships  of 
war,  to  allow  access  to  the  ship's  side  for  repairing 
during  action. 

Wing-rail.  (Railway-engineering.)  A  guard- 
niil  at  a  switch.     See  GuAitD-UAiL. 

Wing-tran'som.  (Shipbuildinri.)  A  nearly 
straight  ami  horizontal  timber  in  t)ie  stern  of  a  ves- 
sel, extending  across  between  the  fashion-pieces,  in 
front  of  the  stern-post  and  near  its  head.  From  it 
spring  the  timbers  of  the  cojintcr,  or  overhanging 
portion  of  the  stern.  The  vnng-traiisom  is  slightly 
rounded  aft  and  upward,  and  is  tlie  uppermost  tran- 
som of  the  stern-frame. 


■Wing-vrall.    One  of  the  lateral  walls  of  an  abut- 
ment wliich  form  a  sujiport  and  ])roteetion  thereto, 
to  prevent  tlie  access  of  water  to  the  rear  and  act  as 
breast-walls  to  support  the 
bank.  _       Fig.  7257. 

Fig.  7256. 
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"Wink'er.  {Saddkry.)  A  si^nare  or  sliieli.1- 
shaiii.-il  [lifCf  on  t'iiuh  sklc  of  tlie  liiiiUe  to  roiiliiM'  the 
hor.sc's  ntti'iitiuii  aliead.    A  blind,  hUudcr,  ovfdin/.a: 

Wink'er-leath'er.  {>S<tdtUcr>/.)  A  lu-iivy  glazed 
lt.';itlii*r  iisimI  ns  tlu-  oiU>.i(k'  i>iece  of  a  winker. 

Wiiik'er-plate.  (Saddlcrtf.)  A  Hietallic  jilate 
sli^ilitly  (li.slu'tl,  nsfil  to  give  form    anil   tiininess  to 

llli-  wiltkri'. 

Wink'er-strap.  {Saddlery.)  A  straji  attat-heil 
to  the  in>wn-i)iecu  of  a  bridle,  extending  down  the 
forehead  a  few  incites,  then  branching  off  to  each 
side,  having  the  lower  ends  attached  to  the  winkers; 
nst'd  to  hi>Id  tlie  latter  in  their  projter  i>osition. 

Win'niug.     {M'niimj.)     a.  A  new  oju-ning. 

h.  A  I'urtion  of  a  coal-field  to  be  woiked.  In 
British  i»racticc  there  are  fonr  systems  :  — 

1.  Pillars  Vinii  rooms,  cnWeA  post  nti't  stall,  viherQ  the  ]n\)&TS 
left  beiir  such  proportion  to  the  coal  excavated  as  is  just  ade- 
quate to  the  support  of  the  superincumbent  strata. 

2.  Working  with  post  ami  stall,  witli  extra-sized  pillars,  a 
part  of  whieh  are  removed  when  the  coal  is  worked  out  and 
tlie  regular  working  is  over. 

3  Working  with  post  and  stall,  leaving  very  heavy  pillars, 
which  are  all  cut  away  when  working  backward  towards  the  pit, 
allowing  the  ceiling  to  fall,  following  the  retreating  workmen 

4.  The  tunsi-way ;  driving  the  gallery  to  the  far  end  of  the 
projected  working,  and  then  working  backward,  clearing  out  all 
the  coal  (for  instance)  and  allowing  the  ceiling  to  cave  in. 

■Wm'niiig-head'way.  {Minimj.)  A  headway 
drivrn  t(»  ■•\i.l(irc  and  ojteii  out  a  coal-seam. 

Win'now-ing-ma-chine',  Jlorc  often  called  a 
fanning-niill  by  those  wlnt  use  it.  in  this  country. 
A  machine  in  whieh  grain,  accompanied  by  ehait', 
dirt,  cheat,  cockle,  grass-seeds,  dust,  straw,  and 
other  foal,  either  or  all,  is  subjected  to  a  shaking 
action  on  riddles  and  sieves  in  succession,  the  wliile 
an  artifieial  bla.st  of  wind  is  driven  against  it  on  and 
through  the  sieves,  and  as  it  falls  from  one  to  another. 

We  derive  it  from  Britain,  which  obtained  it  from  Holland  in 
171".  It  was  introduced  into  Scotland  by  Meikle,  the  father  of 
that  Meikle  who  invented  thrashing-niaciiines. 

The  English  word  is  de- 
rived from  the  idea  of  making 
an  artificial  blast  by  means 
of  a  fan  ;  and  the  specific 
mechanical  purpose  is  to 
separate  grain  from  chaff  by 
a  blast  of  wind  acting  upon 
the  latter,  which  is  lighter 
than  the  grain.  The  oldest 
representations  that  we  have 
of  the  process  of  winnowing 
are  in  the  Egyptian  tombs, 
where  men  with  scoops  are 
throwing  the  grain  up  into 
the  air,  so  that  the  passing 
wind  may  drive  off  the  chaff 
The  shovel,  the  sieve,  and 
the  fan  were  the  tools  em- 
ployed "Clean  provender 
which  hath  been  winnowed  Winnowing  tn  Egt/pt  (1500  B.  c. ). 
with  the  shovel  and  with  the 

fan. "  —  Isaiah  xxx.  24  "  Like  as  grain  is  sifted  with  a  sieve  '* 
—  Amos  ix  9  For  this  purpose,  exposed  situation^  on  tlie 
tops  of  hills  were  chosen  ;  and  in  the  illustrations  and  Srrip'un^ 
references,  it  will  be  noticed  that  the  tramping  or  thr.i.'^hiiig 
was  performed  in  the  open  air,  contrary  to  our  usu.-il  [inic- 
tice,  but  persevered  in  in  the  Eitstern  countries  (o  thi-^  d-v 
The  climate  in  that  part  of  the  world  is  Dot  so  v;4ri  iLIe  ;.;i  our 
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own;  and  while  Palestine  and  Syria  were  blessed  witli  the 
early  and  latter  rain,  yet  the  interval  was  dry,  and  full  depend- 
ence could  he  placed  on  the  state  of  the  weather.  In  Upper 
Egypt,  rain  w;is  and  is  a  rarity,  a.^  we  learn  from  Herodotus, 
the  father  of  hi.story,  and  from  modern  geographers.  In  Lower 
Egypt,  as  the  Mediterrauem,  the  climate  is  more  moist,  as 
might  be  expected  from  its  vicinity  to  so  large  a  body  of  water. 
We  do  not  know  at  how  early  a  date  artificial  devices  were 
made  use  of  to  create  a  draft  of  air,  but  it  was  in  the  remote 
past,  and  the  :<cripture  references  are  frequent.  "  Jlis  fau  is 
in  his  hand,  and  he  will  thoroughly  purge  his  tloor"  ;  that  i.-^, 
cleanse  or  clean,  by  separating  foreign  and  useless  matters  ;  the 
fan  is  still  used  for  this  purpose  in  several  forms.  In  some 
Ea,stern  countries,  the  ordinary  fan,  on  a  large  scale,  is  held  in 
the  band,  and  made  efficacious  in  blowing  away  the  chafT  as  it 
and  the  grain  descend  from  a  riddle  held  aloft  and  shaken  by 
another  man.  The  writer  still  recollects  one  form  in  which  the 
bars  of  a  revolving  reel  were  furuished  with  cloths  and  rotated 
by  a  hand-crank,  the  concern  being  six  or  seven  feet  long  and 
having  its  bearings  in  posts  of  a  frame  standing  upon  the  barn 


I  'Wip'er-wheel.  A  cam-wlieel  placed  below  the 
shank  ol'  a  tilt-hamnu-i-  to  lilt  it  periodically,  allow- 
iiij;  it  to  fall  by  its  own  weight. 

I  The  motion  is  found  in  many  other  machines,  such 
as  stamping-mills  for  ore  and  stone,  etc. 

Wire.  A  metallic  rod,  thread,  or  filament  of  small 
and  uniform  diameter.  The  largest  size,  numbered 
UOoO.  of  the  Birmingham  wire-gage,  has  a  diameter 
of  .451  inch  ;  but  smaller  sizes  even  than  this,  except 
when  drawn  out  to  considerable  lengths,  are  geu- 

1  erally  known  as  bars  or  rods.     See  Wire-gage. 

j      Lead  wire  for  the    manufacture  of   bullets  may 

1  considerably  exceed  the  above  diameter. 

1  Wire  is  usually  cylindrical,  but  it  is  also  made  of 
various  other  forms,  as  oval,  half-round,  sipiare,  and 
triangular,  and  of  more  complicated  shapes  for  small 
pinions  ;  for  forming  the  pattern  on  blocks  used  in 
ealico-priutiug,  and  for  other  purposes.    See  PiNioN- 

WIIIE. 
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English  Winnowitig-Machine. 

floor.  It  is  among  the  histories  of  the  machine  that  when 
it  was  introduced  in  Scotland,  certain  sensitive  persous  pro- 
nounced it  an  impious  device,  as  "  it  raised  a  wind  when  the 
Lord  had  made  a  caUn  "  This  is  another  inflection  of  the  old 
opposition  that  met  Kepler  and  Galileo 

Fig.  7259  illustrates  a  macliiue,  still  in  use,  invented  by 
Gooch  of  Xorthampton,  England,  in  ISIAI.  It  embraces  the 
important  features  of  the  more  modern  machines  :  the  rotating 
fan,  the  shaking-riddle,  and  sieves  for  sorting  the  grain  and 
separating  extraneous  matters.     See  also  Faxning-mill. 

Winze.  (Mining.)  a.  A  sliaft  sunk  from  one 
level  to  anotlier  for  conitnuniuatiou  or  ventilation. 

b.   A  wheel  and  axle  for  hoisting. 

"Wip'er.  1.  {Vah'e  Motion.)  A  cam  which  pro- 
jects from  a  horizontal  shaft  and  acts  periodically 
upon  a  toe  whose  elevation  lifts  the  valve-rod  and 
pup  pet -valve. 

The  iviper  has  usually  a  rotary  reciprocation;  when  the 
rotary  motion  is  continuous,  it  becomes  a  wiper-wheel,  which 
may  have  a  number  of  cams  acting  consecutively  in  the  course 
of  a  revolution.     See  also  Wiper- wheel. 
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Wires  for  Mechanical  Uses  and  for  Music- Printing. 
Wire  was  originally  made  by  beating  the  metal  into  thin 


strips 


and  rounding  it  with  a 
Fig. 
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Wiper  arui  Toe. 


Wiper-  Wheel. 


2.  {Small-arTtis.)  A  steel  implement  having  two 
twisted  branches  ;  it  is  screwed  on  the  end  of  the 
ramrod,  and  carries  a  piece  of  cloth  or  some  tow  for 
cleaning  out  the  bore  of  a  musket.  One  accompanies 
each  musket  issued  to  the  troops.  Those  of  large 
size,  used  for  cleaning  out  cannon,  are  lixed  on  a 
wooden  statr,  and  are  called  worms. 

The  wiper  for  ordnance  is  called  a  sponge. 


plates,  and  then  cutting  it  into 

hammer.     The  sacerdotal  drc^s 

of  Aaron  had  interwoven  shreds 

of   gold,   which   were   obtained 

by  this  process,  doubtless.    The 

interweaving  of  gold  threads  in- 
to dress-stuffs  is  mentioned  by 

Pliny,  who  ascribes  the  inveii- 

tion   to    King   Attains;    but   it 

was  practiced  in  Egypt  and  in 

Oriental  countries  before  the  era 

of  that  monarch 

Gold  wire  is   found  attached 

to   rings   bearing    the    date    of 

Osirtaten  I.,  1740-1696  b.  c. 
In  ancient  times,  and,  indeed, 

during   the    Middle   Ages,   gold 

and  silver  were   almost,  if  not  _^  _ ,_,  _ 

the   only,    metals    which    were    f^^^^^yi'^'^y^^^^  ^/\ 

formed  into  wire.     In  the  reign 

of  Elizabeth,  iron  and  brass  wire    ^^^-^,^„,  -^o,o-><i  2  A 

were   both    manufactured    and    ^^4^«&w<C^,^</'Ss^^     W 

imported  into  England.   Copper 

wire  was  first  made  in  England 

in  the  seventeenth  century. 
Beckman  states  that  *'  as  long 

as  the  work  of  wire-making  was 

performed  by  the  hammer,  the 

artists  of  Nuremberg  were  called 

wire-smiths;    but  after  the   in- 
vention of  draioin^  wire,  they 

were      called    wire-flrawt  rs    or 

wire-millers-     Both  these  appel- 
lations occur  in  the  history  of 

Augsburg  as  early  as  the  year 

ISol,  and  in  that  of  Nuremberg 

in  13'iU  ;  so  that  according  to  the 

best  information  I  have  been 
I  able  to  obtain.  I  must  class  the 
I  invention  of  the  drawimi-iron, 
I  or  proper  wire-drawing,  among 

those    of    the    fourteenth    cen- 
tury." 
The  art  was   not    introduced 

into  England  till  the  sixteenth 

century,  but  had  attained  great 

excellence     in      the     reign     of 

Charles  I.     See  Dr.\w-pl.\te. 
This  does  not  fully  indorse  the 

ascription  of  the   invention   to 

Rodolph    of    Nuremberg,   a.  d. 

1410,   but  he  may  have   much 

improved   the   art;    mills  were 

erected    in    Nuremberg,    litiS. 

The  first   wire-mill  in   Englnnd 

waa  erected  atMortiake,  in  16613.  U"/r.  s  fur  Sitv^-Fasteninss.etc. 
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a  (Fig.  72621  shows  forms  of  round,  oval,  half-round,  square, 
and  triangular  wires. 

b,  pinion-wires  for  watch-makers, 

c  c',  di-aw-plate  and  music  wiie- 

d,  music,  as  printed  with  wire  typp. 

e  e\  fancy  wires  made  for  calico-printing  rollers  ;  example  of 
the  elTttct  of  association  of  the  various  patterns. 

fg  k  (Fig.  7203),  Godfrey's  wire  shoe-peg. 

(,  Wickersbam's  short-twist  round-thread  wire. 

j,  Blake  and  LJbby's  lenticular  uire-nail. 

k  I,  Smith's  polygonal  metallic  peg. 

nt  n,  Townsend's  polygonal  wire,  before  and  after  twisting. 

o  /»,  Towuseud's  wire ;  thread  raised  by  pressuie. 

g,  Dudley's  angular  wire,  with  grooved  faces. 

r,  mode  of  making  Dudley's  wire. 

5,  Proctor's  wire,  with  serrated  edges  for  burring  and  feed- 
cylinders. 

t,  Beatty's  flat  perforated  wire. 

«,  Bigelow's  shoe-wiiv,  circumferential  grooves  ;  no  thread. 

The  general  process  of  niaimfacturing  iron  wire 
on  a  considerable  scale  is  as  follows  :  — 

The  rods,  from  i  to  J  inch  in  diameter,  received  from  the 
rolling-mills  in  bundles,  are  heated  and  rerolied  in  grooved  roll- 
ers, one  above  the  other,  so  that  the  rod  runs  from  the  first  roll 
to  the  second,  and  so  on,  without  reheating.  The  rollers  run 
with  great  rapidity,  reducing  the  rod  to  a  coarse  wire  which  is 
then  passed  through  the  successive  holes  iu  the  draw-plate. 
The  Dr.\w-plate  (which  see)  is  a  flat  piece  of  hard  steel  having 
holes  corresponding  to  the  various  "numbers  or  .'*izes  of  wire. 

The  best  are  made  of  a  combined  plate  of  highly  tempered 
steel  and  wrought-iroa.     The  holes  are  taperiug,  the  smallest 
opening  being  on  the  steel  side  through  which  the  wire  first 
enters.     For  drawing  very  fine  wire,  in  which  great  uniformity 
is  required,  perforated  rubies  or  other  hard  stones  are  fixed  in 
the  plate.     The  wire  is  annealed  and  drawn  cold.     The  ma- 
chinery includes  a  draw-bench,  which  lifts  the  wire  from  a  reel 
to  the  first  hole  in  the  draw-plate,  from  which  it  passes  to  an- 
other reel  or  drum  on  whicli  it  is  wound  to  be  again  drawn 
through  the  next  smaller  hole  in  the  draw-plate,  and  so  on 
down  until  it  is  reduced  to  the  required  size.     It  re<iuires  to  be 
annealed  several   times  during  the  process.     Grca.^e  and  wax 
are  used  for  lubricating.     The  plan  of  covering  brass  wire  with 
a  film  of  copper  has  been  lately  introduced  ;   this  proves  of 
great  service  in  drawing,  and  can  be  wholly  removed  at  the 
last  annealing.     The  rapidity  of  drawing  is  regulated  accord-  ' 
ing  to  the  ductility  of  the  metal  and  size  of  the  wire  ;  as  it  be-  j 
conies  attenuated  the  speed  may  be  increased ;  that  used  for  | 
iron  and  brass  varies  from  twelve  to  forty-five  inches  per  sec-  : 
ond  according  to  size,  while  the  finer  kinds  of  gold  and  silver  1 
wire  are  drawn  at  the  rate  of  sixty  or  seventy  inches  per  sec-  j 
ond. 


Fig  7265. 


Fowler'' s  Sheet- Metal 
Wire-Machine. 


Fig.  72C4. 


Wire-Drawing  Frame, 


Fig.  7264  illustrates  the  wire-drawing  frame  employed  for 
sizes  smaller  than  No.  19 ;  a  a  are  tubs  in  which  are  placed  a 
series  of  upright  reels  for  containing  the  coils  of  wire.  One 
end  of  the  wire  is  attached  to  one  of  the  drums  6,  revolved  by 
suitable  gearing  beneath,  by  which  it  is  drawn  through  the 
die-plate  in  the  manner  previously  described.  The  frame  may 
be  provided  with  any  desired  number  of  drums  ;  but  four  arip; 
shown  in  the  figure. 

Fowler,  January  5,  1869,  makes  wire  of  sheet-metal,  cutting 
it  into  strips  between  pairs  of  rollers  with  interlocking  sharp- 
edged  ridges  and  grooves.  The  lower  figure  shows,  on  an  en- 
larged scale,  a  vertical  section  through  a  pair  of  rolls.  See  also 
his  patent,  No  87,557- 

A  similar  process  is  used  in  cutting  shirrs  from  a  ribbon  of 
india-rubber.     See  Fig  4489 

Silver  vdve,  in  which  the  most  delicate  tests  could  detect  do 


variation  in  diameter,  has  been 
drawn  through  plates  of  rubies  to 
a  length  of  ITU  miles. 

Very  fine  gold    and  platinum 
wires,  used  for  the  sptder-lines  of 
telescopes,  are  fnruicd   by  coat- 
ing the  metal  with  .«ilver,  which 
is  then  drawn  down  to  a  great 
tenuity,  after   which    the   silver 
coating  is  removed  by  nitric  iicid, 
leaving  an    almost    iuvi?ible   in- 
terior wire,  which   has   been  so 
attenuated  that  a  mile  in  length 
weighed  only  a  gniin. 
L   Chelot,  a  Belgian  manufacturer,  makes  a  pentagonal  wire. 
Threaded  wire  —  cable  wire  —  for  boots  and  shoes,  made 
under  patents :  — 

Prosser,  116,218,  June  20, 1871. 
Wickersham,  118,318,  August  22, 1871. 

See  also  Fig   3568,  page  1648. 

The  modern  uses  of  wire  are  almost  innumerable  :  — 

Telegraphy,  cables  for  suspension-bridges,  ropes  for  ships' 
riggiug.  hoisting,  etc  ;  fences,  strings  for  musical  instruments, 
hoop-skirts,  pins  and  needles,  shoe-sole  fastenings  (see  Fig.  7263\ 
are  some  of  its  manifold  apitlications.  Twined  broom-wire  is  a 
considerable  item.  Culinary  and  table  utensils  are  extensively 
made  from  white-wire.  It  is  used  in  the  manufacture  of  cards, 
heddles,  reeds  for  looms,  and,  when  woven,  is  employed  in 
flour,  paper,  and  other  machinery.  Woven  wire  of  iron, 
brass,  and  copper  is  made  into  baskets,  screens,  sieves,  cages, 
dish-covers,  and  a  great  variety  of  other  objects. 

Electrical,  magnetic,  philosophical,  and  other  scientific  in- 
struments also  consume  considerable  quantities  of  wire. 

Another  great  use  for  wire  occurred  in  the  demand  for  tem- 
pered flat  steel  wire  for  crinolines.  At  the  outset  this  wire  cost 
three  dollars  a  pound,  because  iu  tempering  it  was  necessary  to 
wind  the  flat  wire  in  volute  coils  kept  apart  by  interlaced  iron 
wires,  the  coils  being  then  carefully  heated  in  a  furnace,  and 
then  plunged  into  a  hardening  bath.  In  August,  1858,  Henry 
Waterman  patented  a  plan  of  drawing  the  wire  lengthwise  from 
the  fire  through  the  hardening  liquid,  and  by  this  means  re- 
duced the  cost  from  three  dollars  a  pound  to  three  cents. 
Waterman's  process  of  tempering  wire  is  said  to  have  brought 
him  $83,0U0  over  all  expenses. 

Wire-an-neal'iug.  Softening  a  wire  by  heat 
after  it  lias  been  hardened  by  drawing  or  by  exposure 
to  cold  aiter  heating. 

G.  I.  Washburn,  October  7, 1862,  patented  a  process  for  an- 
nealing wire  in  an  artifical  atmosphere  in  the  pot  or  vessel, 
whereby  he  is  enabled  to  control  the  degree  of  or  prevent  oxi- 
dation "of  the  iron  or  steel  being  annealed.  The  object  is  to 
keep  it  bright  and  prevent  scaling,  and  the  consequent  neces- 
sity for  the  acid  bath. 

A  suggestion  published  in  1868  gives  some  detail  of  a  plan 
for  excluding  the  atmosphere.  "Large  wire  as  well  as  small 
can  be  annealed,  and  still  retain  the  brightness  it  possessed, 
after  passing  through  the  drawing-dies.     The  process  is  to  pack 

j  the  coils  in  cylindrical  cast  iron  pots  with  donltle  lids,  the 
outer  one  resting  on  a  projection  or  rim  half  an  inch  below  the 

!  top  of  the  pot,  leaving  room  between  the  outside  of  the  inner 
lid  and  the  inside  of  the  outer,  for  dry  sand  to  exclude  the  at- 
mosphere. The  pots  should  not  be  opened  xintil  quite  cool 
after  the  heating  process,  otherwise  the  atmosphere  will  so  far 

I  oxidize  the  surface  as  to  turn  the  color  to  a  blue  or  black." 
See  patents  :  — 


No 

Date 

No 

Date 

21,2fiS. 

April  34, 1S58 

e;,699. 

June  11,  1867. 

131  osn 

Soptpmhvr  7,  1ST2 

fi.';.215. 

May  28,  1867. 

131, 6S1 

.'September  7,  1872 

70, SSI 

November  12,  18fi7 

fi.-),481. 

,IiiTu-4,  lSi;7 

2R,143. 

November  l.'>,  1859. 

31,361. 

February  5,  1861 

90,314. 

May  15,  1869 

WIRE-CARTRIDGE. 


rs'j 


Wl i;E-COVEUlXG   MACHIXE. 


Wire-car'tridge.  A  cartridge  for  fowling  in 
wliirli  the  iliarge  of  shot  has  wire  ligaments. 

Wire-cloth.  A  fabric  whose  woof  and  weft  are 
of  wire  ;  the  size  of  the  wire,  tlie  shape  and  sizes  of 
the  meslies,  being  adapted  to  the  nses  of  the  com- 
pleted screen,  sifter,  or  sie\'e,  or  the  character  of  tlie 
madiine  in  which  it  is  to  be  used.  Besides  tlie  pur- 
pose of  separating  materials  of  different  finenesses, 
screens  are  used  in  hat-forming  machines  and  bran- 
dusters  (Fig.  24.31) ;  also  a,s  fire  and  wiiulow  screens 
and  guards,  kiln-Hoors,  panels  of  fences,  meat-safes, 
dish-covers,  bed-bottoms,  lamp-covers,  as  in  the 
safety-lamp.     See  also  patents  :  — 


No  Name  and  Date. 

6,005.  Jeokins.  .March  6,  '47 

(crimping). 

25,578.  Nuuing,  Sept.  27, ',59. 

49,556.  Zerns,  .\ugust  8,  '65 

(crimping). 
92,949.  Fislc,  July  27.  '69. 
108,5.5.3.  Beck,  Oct.  20,  '70. 
117,272.  Goodhuc,.rulv25,'71. 


No.        Name  and  Date. 
124,286.  Peters,  Mar.  5,  '72 
126,081.  Parker,  .\prii  23,  72. 
127,227.   Edge.     May     28,    '72 
(weaving  wire-tubes). 
128,438.  Turnbull,    June    25, 

'72. 
131,885.  Le  Uen.Oct.  1,  '72. 
132,.528.  Farley,  Oct.  29,  '72. 


118,283.  Seitzinger,    -iug    22,  \  133,886    Peters,  Dec.  10,  '72. 


'71. 


Oct. 


120,150.  Gardner   et   at. 

24,  '71. 
121,111.  Kobin,  Nov.  21,  '71. 

See  also  patents  for  making  wire-sieres. 


138,491.  Field,  .May  6,  '73. 
139,077.  Parker,  May  20,  '73. 
140,160.  Peters,  June  24, '73. 


See  also  patents  :  — 
No.  1'24,.569.     March  12,  1872. 
14,:Wl.     February '^ij.  1856. 
1.30,350.     August  6,  1872 

Wire-cloth  Print'er.  A 

machine  for  printing  Hgures 
on  wire-cloth.  The  arrange- 
ment consists  of  a  roller  hav- 
ing the  figures  to  be  painted 
engraved  thereon,  and  a 
pre.ssure-roll,  between  which 
rollers  the  wire  -  cloth  is 
passed.  The  lower  roll  sup- 
|)lies  paint  to  the  engraved 
roll. 

■Wire-cov'er-ing  Ma- 
chine'. A  machine  for  cov- 
ering wire  with  thread  or 
other  smaller  wire. 

In  WagstafTs  (Fig.  7268)  the 
thread  is  carried  on  a  bobbin  a, 
and  the  wire  to  be  covered  is 
wound  upon  a  drum  6,  whence  it 
pas.<es  over  a  pulley  r,  through  a 
tube  '/,  around  a  grooved  pulley  e,  - 
and  is  wound  upon  n  drum  having 
at  one  end  a  worm-wheel  /"turned 
by  .a  worm  on  a  sh.tft  operated  by 

the  crank  g.  This  shaft  has  also  a  pulley  _;',  which,  by  means 
of  a  band,  rotates  the  pulley  i  having  an  arm  carrying  the  bob- 
bin a,  which  thus  revolves  around  it  and  around  the  wire, 
winding  the  thread  about  the  latter  in  a  spiral  coil  as  it  is 
drawn  onward  by  the  movement  of  the  drum. 


Machine  for  printing 
WiTc-Clotk. 


Machine  for  painting  Wire-Cloth. 

One  of  the  most  important  uses  of  wire-cloth  is  for  the  webs  in 
paper-making  machines  These  have  from  2,.30O  to6,400  meshes 
to  the  square  inch.  They  are  woven  in  lengths  of 
30  to  40  feet,  the  widths  varying  from  4  to  lO  feet, 
and  their  ends  are  joined  together  so  as  to  form 
endless  bands,  known  a-s  *'  paper-machine  wire." 

Wire  of  sufficient  fineness  can.  however,  be 
woven  so  as  to  have  over  19,(lCtO  perforations  or  hola 
to  the  square  inch.  Sieves  of  this  fineness  are  oc- 
casionally used  for  sifting  impalpable  powders. 

Wire-cloth  Crimp'er.  The  wire- 
crim]ier  is  for  giving  the  dentations  to 
heavy  ^Wre  before  weaving.  See  patent 
11S,-2S3,  August  2,  1S71.  the  crimping  of 
the  cloth  is  piTlbrmed  in  a  m.achine  also. 

Wire-cloth  Loom.  One  for  weaving 
warp  of  wire  witli  a  weft  of  wire.  Its  con- 
struction varies  somewhat  with  the  size 
anil  ]iliability  of  the  wire. 


Wagstaff's  Wire- Covering  Machine. 

Tn  Fig.  7269  a  thin  ribbon  of  metal  from  the  spool  R  is  drawn 
between  the  grooved  rollers  N  A",  carried  by  the  rotating-head 
K,  and  is  wrapped  spinilly  round  the  wire.    The  two  are  drawn 


See  patents :  — 

No.                Date. 

No 

Date 

138,090.    April  22,  1873. 

131.684. 

September  24, 1872 

14 ,000.    December.  25. 18.55. 

is..32n. 

October  6,  1857. 

86,233.    .lanuarv  26.  1869. 

4,873. 

December  5,  1846. 

36.377.    September  2,  1862. 

February  23, 1826. 

10,.546.    February  21,  1854. 

"Wire-cloth  Paint'er.  A  macliine  fnr  paintinj; 
wire-cloth  in  the  web.  It  is  passed  through  a  troufjh 
containing  paint,  between  pressure- rollers  and  under 
a  rotating  brush. 


Machitie  for  making  Compound  Telegraph- Wire. 


together  through  the  draw-plat«  which  unites  them,  and  are 
wound  upon  the  drum  C 

Fig.  7270  is  a  marhine  for  covering  wire  with  fine  wire.  The 
hollow  fixed  head  /  f"r  the  wire  i.<  independent  from,  but  in  line 
with,  the  hollow  axis  b  of  the  revolving  head,  which  carrieB 
spools  of  fine  wire  to  he  wound  around  the  wire  which  iff  fed 
along  the  axis  of  revolution.  The  tension  isobtained  by  passing 
the  wire  around  grooveil  rollers  ff  e". 

See  also  patents:  r>oft.  No.  27,456,  March  13.  l<ir,0;  Rein- 
warth.  No   154,342,  August  25.  1S74  {covering  piano  strings) 

In  Sperry's  machine  (Fig.  7271)  the  wire  to  be  covered  is 
diawu  upward  through  the  hollow  spindle  a  ;  a  sleeve  driven 


WIRE-CUTTEK. 


!700 


AV  IKE-FENCE. 


Fig.  7270. 


Machine  for  covering  Wire. 

by  a  pulley  b  turns  on  the  spindle  as  aa  axis  and  carries  two 
spools  <r  c  coutiiining  the  covering  wire  ;   this  is  conducted  be- 
tween two  guides  d  d  and  applied  spirally  to  the  wire  as  it  ad- 
Fig.  7271. 


Sperry's  Wire -Covering  Machine. 

vances  by  the  revolution  of  the  table  e  on  which  the  spools  are 
held  by  spindles,  while  the  wire  to  be  covered  is  prevented  from, 
turning. 


a  (Fig.  7273).  Each  leg  of  the  cutter  terminates  in  a  disk 
having  corresponding  openings  to  receive  the  wire,  which  is 
sheared  between  their  edges  when  the  legs  are  brought  to- 
gether. 

b.  The  edj^es  of  the  jaws  have  corresponding  slots,  with  cut- 
ting edges,  into  which  the  wire  is  inserted.  The  instrument  is 
also  used  as  a  plyer. 

r.  The  upper  jaw  is  slotted,  and  the  lower  one  works  within 
it ;  the  two  serve  as  a  plyer.  The  under  side  of  the  lower  jaw 
has  a  cutting  edge  next  to  the  joint,  which  severs  the  wire. 


Fig.  7274. 


"Wire-dra'w.  To  reduce  in  transverse  size  by 
drawing  tlironj;h  an  (.*yi_'  in  a  draw-jilate. 

"Wire-dra'w 'ing  Bench.  Iron  wire,  previou.sly 
reducL'tl  to  a  dianictrr  of  |  to  Vk  i'K'lii  is  drawn  down 
by  the  apparatus  (Fig.  7275),  consisting  of  a  reel  a 
on  wliich  the  wire  to  be  reduced  is  wound,  a  draw- 


FrosCs  Machine  for  finishing  Skirt-Wire. 


Fig.  72 


Fig.  7273. 


'2  shows  a  machine  for  sizing  and  finisliing  covered 
skirt-wire.  The  covered 
braided  wire  is  passed  from 
the  supply -reel  through 
the  sizing  medium,  and 
back  and  forth  over  heated 
drums,  and  thence  back 
through  the  sizing  medium 
again  to  the  second  coat, 
and  FO  on,  as  many  times 
as  may  be  desirable  to  ap- 
ply  successive  coiits  of  size, 
one  over  the  other. 

See  also  Chesnev's  patent. 
No.  40,244,  October  13, 
1SG3. 

Wire-cut'ter.     A 

nippers  for  cutting  oiF 
Wire  -  Cutting  Flyers.  wire. 


Wire-Draiuing  Bench. 

plate  and  stand  h,  and  a  conical  drum  c.  The  end  of 
the  wire  is  pointed  and  reduced  .sufficiently  to  pass 
through  the  projier  aperture  in  the  draw-plate,  and 
is  secured  to  a  hook  on  the  drum  c,  which  is  then 
set  in  nintion  by  bevel-gearing. 

Wire-drawn.  (Sfccnn.)  The  condition  of  steam 
when  the  pipes  or  ])orts  leading  to  the  cylinder  have 
not  sufficient  carrying  capacity. 

Wire-fas'ten-ing.  A  tie  for  a  cork  in  a  bottle 
of  champagne,  soda-water,  or  other  eH'er- 
vescing  liijuor. 

"  Henry  W.  Putnam's  wire-fastening  for  bottle- 
stoppers,  patented  in  1864,  was  a  slight  and  sim- 
ple tiling  sold  for  a  dollar  and  a  half  a  gross,  or  a 
trifle  more  than  a  cent  apiece.  But  the  labor  it 
saved  in  the  tying  of  corks  in  soda-water  bottles 
alone  amounted  to  nine  millions  of  dollars  in  nine 
years,  estimating  the  labor  at  one  dollar  and 
twenty-five  cents  per  day.  The  inventor  made 
twenty  thousand  dollars  from  it  in  the  same 
time." 

Wire-feed  Screw-ma-chine'.  A  machine  for 
making  screws  from  a  continuous  length  of  wire. 

Admirable  examples  are  to  be  found  in  the  American  Watch 
Company's  works  at  Waltham,  where  jewel  and  other  screws 
are  made  by  perfectly  automatic  operations  from  wire  fed  from 
spools. 

Fig.  7276  shows  one  on  a  larger  scale  by  Pratt  and  Whitney, 
of  Hartford,  Conn. 

Wire-fence.  Hurdles  of  woven  wire,  or  wire 
stietched  from  }>ost  to  post. 

Fig.  7277  shows  one  form  in  which  the  sections  are  strained 
between  movable  self-supporting  posts. 

In  Fig.  727S.  the  wires  are  attached  to  the  corner-posts,  and 
pnssed  tlirough  all  the  uprights  and  the  capstan-blocks  at  the 
midlencMi  of  the  fence.  The  panels  have  strut-bars  at  top, 
and  a  trinngnlar  trestle  supports  each  corner  transversely.  The 
capstan-blocks  are  separate,  so  as  to  allow  the  independent 


WIRE-FENCE. 


2791 


WIRE-GAGE. 


¥ig.  727B. 


Pratt  and  Wiitney's  Wire-Ficd  Screw- Machine. 

fighteningof  each  wire,  antl  are  turned  by  radial  arms  which 
are  secured  by  wires  to  the  nearest  post. 

Fig.  7279  is  an  iron  post  for  wire-fences.  The  post?  are  made 
of  strap-iron  bent  around  at  the  top  and  spread  at  the  bottom  ; 
the  sides  are  connected  by  stay-rods,  and  are  braced  at  the 
angle  near  the  foot  by  angular-flanged  frames. 

Fig.  7280  is  a  machine  for  making  combined  wood  and  wire 
fence.     The  batten  is  suspended  by  rods  which  have  bearings  ! 


in  □otche-'<  in  the  frame;  it  can  be  suspended  parallel  to  the 
heddles  or  in  an  oblique  position  to  enable  the  fence  to  Ire  con- 
structed so  as  to  set  on  uneven  ground.  A  knife  is  attached  to 
the  frame  of  the  Uiom  to  sever  the  superfluous  ends  of  the  poles. 
See  patents  :  — 

Name  and  Date.  No. 

dinger,  September  13,  1859 25,387. 

Esminger,  December  8, 1868 84  810. 

Gale,  August  18,  1863 39,563. 

Hill,  June  18,1872 128,145. 

Jenkins,  February  U,  1849 6,106. 

Knapp,  June  7,1864.. 43,032. 

Lakins,  August  27,  1873 146  246 

Little,  June  24. 1873 140,147  and  159,691. 

Mendell,  Augusts,  1869 93,326. 

Meriweather,  November  8,  1853 10,211. 

Nicholson,  April  25, 1871 114,029. 

Norcross,  January  10,  1865 45,852. 

Ilappleve,  July  4,  1871 Ili!,7ri5  and  136,094. 

Reyman,  September  29, 1857 18,301. 

Rose,  May  13.  1873 138,763- 

.Sisson,  April  25,  1871 114,057. 

Smith,  June  25, 1857 66,182 

Speakman,  January  16,  1872 121,862  and  153,390. 

Wakefield,  March  14.  1871 112.658. 

Walker,  May  29,  1853 9,642. 

Wilson  et  al.,  December  6, 1870 109.858. 

Patterson,  July  14,  1868 7;t.s')4. 

Darlington.  August  11,  1874 ir,4,iv24. 

Glidden,  November  24,  1874 ir,7,124. 

Haish,  January  20.  1874 146,671  and  164,552. 

Hall,  December  1,  1874 157,391. 

Merrill,  December  29,  1874 155,538  and  164,576. 

AVithers,  October  6,  1874 155,603. 

Ellwood,  Mav  11,1875 163,169. 

McClellan,  November  2, 1875 169,265. 

Seabury,  November  10, 1875 170.024. 

Stover,  June  29, 1875 164,947. 

Wire-gage.      A  gage  for  measuring  the  thick- 
ness of  wire  and  sheet-metals.     It  is  usually  a  plate 


Fig.  7277. 


of  steej  having  a  series  of  apertures  around  its  edge, 
each  corresponding  in  width  to  the  diameter  of  wire 
of  a  certain  number. 

Wire-gages  are  commonly  of  oblong  form,  and  are  formed  by 
drilling  a  number  of  holes  near  the  edge  of  the  plate  ;  notches 
are  then  sawed  from  the  edge  into  the  holes,  saws  of  the  width 
proper  for  each  being  used;  and,  lastly,  the  little  parallel  plates 
of  .steel  termed  drifts  are  driven  into  the  notches,  to  smooth 
and  make  them  of  uniform  width. 

The  circular  wire-gage,  which  is  neater  and  more  compact 
than  the  ordinary  kind,  is  now  very  generally  used  (Fig.  7281). 

HoltzaplTel  remarks  that  '*  the  Birmingliam  and  otlier  gages 
seem  to  have  originated,  in  great  nuMJ^urc.  accidentally,  or 
almost  by  tbe  eye  alone,  and  without  any  attempt  at  system, 
either  as  regards  the  values  of  the  intervals  between  the  suc- 
cessive measures  or  numbers,  or  their  correspondence  with  the 
Rubdivisions  of  the  inch." 


Fig.  7278, 


The  Birmingham  gage  is  the  best  known  and  most  generally 
used  in  England,  and  was  in  this  country  until  a  more  sys- 
tematic gage  was  devised.  It  is  so  called  from  its  lieing  em- 
ployed as  the  standard  at  Birmingham,  always  the  great  head- 
quarters of  the  iron  trade. 

The  defects  indicated  by  HoitzapfTel  have  led  to  attempts  to 
introduce  gages  ba.sed  upon  more  corref't  principles. in  wbich 
a  greater  degree  of  uniformity  in  the  progres.«ive  differences 
between  the  various  sizes  of  wire  should  be  observed.  Fig 
7281  is  a  gage  of  this  kind,  prepared  by  Messrs.  Brown  and 
Sharp  of  Providence,  H.  I. 

The  wire  is  entered  in  a  tapering  slit  in  the  gage,  which  has 
marks  at  intervals  indicating  the  number  of  the  wire  which 
just  fills  the  width  of  the  slit  at  that  point. 

A  new  set  of  numbers  and  dimensions  are         Fig.  7279. 
also  adopted-     The  difference  between  these 
and  those  of  the  ohl,  or  Birmingham,  gage  is 
shown  in  the  following  table  :  — 


Portable  Wire-Fence. 


Post  for  Wire-Fenre. 
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WIKK-MAUKING    MAI.'HINE. 


Weight  of  Wrought-Ikon,  Steel,  Copper,  and  Brass  Wires  and  Plates. 

Diameters  and  Thickness  determined  by  American  Gage  of  Brown,  Sharpe,  ^  Co. 


Weight  of  Wire  per  1,000  lineal  Feet. 

Weight  of  Plates 

per  square  Foot.                I 

No.  of 

Gage. 

Size  of  each 
No. 

Wrought- 

Wrought- 

Iron. 

Steel. 

Copper, 

Brass, 

Irou. 
Lbs. 

Steel. 

Copper, 

Brass. 

iDch. 

Lbs. 

Lbs. 

Lbs^ 

Lbs. 

Lbs, 

Lb.^. 

Lb.<. 

0000 

.46000 

560.74 

566.03 

64051 

605  18 

17.25 

17.48 

20.8.38 

19  688 

000 

.40934 

444.68 

448  88 

507.95 

479,91 

15,3615 

15,5663 

18  557 

17.,5.33 

00 

.315480 

352  66 

355  99 

402.83 

380  67 

13.68 

13,8624 

16,625 

)5,613 

0 

.32486 

279  67 

282.30 

319.45 

301,82 

12.1823 

12.3447 

14.716 

13  904 

1 

.289.30 

221.79 

223  89 

253,34 

239  35 

10.8488 

10,9934 

13.105 

12,382 

2 

.25763 

175.89 

177. 55 

200.91 

189,82 

96(in 

9,7899 

11.671 

11,027 

3 

.22942 

139  48 

140.80 

159.32 

150  .52 

8.6033 

8  7180 

10  393 

9  8192 

4 

.20431 

110.62 

111.66 

126..35 

119.38 

7.6616 

7,7638 

9.2562 

8  7445 

6 

.18194 

87.720 

88.518 

100.20 

94  666 

6.8228 

69137 

8.2419 

7  787 

6 

.16202 

69..565 

70  .-221 

79.462 

75  075 

6  0758 

6.1668 

7.3396 

6  9345 

7 

.11428 

55.165 

55.685 

63.013 

59.545 

5,4105 

5  4826 

6  5359 

6  17.52 

8 

12849 

43.751 

44  164 

49.976 

47.219 

4.8184 

4,8826 

5.8206 

5,4994 

9 

.11443 

34.699 

3.5.026 

39.636 

37.437 

4,2911 

4,3483 

6  1837 

4,8976 

10 

.10189 

27.612 

27.772 

31.420 

29,687 

3,8209 

3  8718 

4.6156 

4  3609 

11 

.090742 

21.820 

22.026 

24.924 

23.549 

3,4028 

3,4482 

4.1106 

3.8838 

12 

.080808 

17.304 

17  468 

19,766 

18,676 

3.0303 

3  0707 

36606 

3  4686 

13 

.071961 

13.722 

13  851 

15,674 

14  809 

2  6985 

2  7345 

3  2598 

3.0799 

11 

.064084 

10  886 

10.989 

12.435 

11746 

2.4032 

2.4352 

2.9030 

2.7428 

15 

.057063 

8.6.31 

8,712 

9,859 

9  315 

2.1401 

2.1686 

2,.5852 

2.4426 

16 

,050820 

6.845 

6.909 

7,819 

7587 

1.9058 

1.9312 

2,3021 

2.1761 

17 

.045257 

5.427 

5.478 

6.199 

5,857 

1.6971 

1,7198 

2,0501 

1937 

18 

.040303 

4  304 

4.344 

4.916 

4.645 

1.5114 

1.5315 

•  1.8257 

1.725 

19 

.0.35890 

3.413 

3.445 

3899 

3  684 

1,3459 

1.3638 

1,6258 

1 ,5361 

20 

.031961 

2.708 

2.734 

3.094 

2.920 

1,1986 

1.2145 

1.4478 

1,.3679 

21 

.028462 

2  147 

2.167 

2,452 

2  317 

1.0673 

1,0816 

1,2893 

1,2182 

22 

.025347 

1.703 

1,719 

1.945 

1.838 

.95051 

.96.319 

1.1482 

1,11849 

23 

.022571 

1.350 

1,363 

1,542 

1457 

.84641 

.8577 

1.0225 

,96604 

24 

.020100 

1.071 

1.081 

1,223 

1.155 

.75375 

.7638 

.91063 

,86028 

25 

.017900 

.8491 

.8571 

,9699 

.9163 

.67125 

.6802 

.81087 

,76612 

28 

.01594 

.67.34 

.6797 

.7692 

.7267 

.59775 

.60672 

.72208 

,68223 

27 

.014195 

.5340 

.5391 

.6099 

.5763 

.53231 

,58941 

.64303 

.60765 

28 

.012641 

.4235 

.4275 

.4837 

.4.570 

.47404 

.48036 

.57264 

,64103 

29 

.011257 

.3358 

,3389 

.3835 

.3624 

.42214 

,42777 

.50994 

.48180 

30 

.010025 

.2633 

.2683 

.3042 

.2874 

■37594 

.38096 

.46413 

.42907 

31 

.008928 

.2113 

.2132 

.2413 

.2280 

.3.348 

,.33926 

.40444 

.38212 

32 

.007950 

.1675 

.1691 

.1913 

.1808 

.29813 

.3021 

.36014 

.84026 

33 

.007080 

.1328 

.1341 

.1517 

.1434 

.2655 

.26904 

.32072 

,30302 

34 

.001)304 

.1053 

.1063 

.1204 

.1137 

.2.364 

,2.39.55 

.28557 

,26981 

35 

.005614 

.08366 

,08445 

.0956 

.09015 

.210.53 

,21333 

.25431 

,24028 

36 

.00.5000 

.06625 

.06687 

.0757 

.0715 

.1875 

.19 

.2265 

.2140 

37 

.004453 

.05255 

,05304 

.06003 

.05671 

.16699 

111921 

,20172 

.19059 

38 

00.3965 

.04166 

.04205 

.04758 

.04496 

.14869 

.15067 

.17961 

.1697 

39 

.003;J31 

.03.305 

.03336 

.03775 

.0.3.566 

.1.3241 

.13418 

.16995 

.16113 

40 

.003144 

02620 

.02644 

.02992 

.02827 

.1179 

11947 

.14242 

.13456 

Specific  gr 

avity 

7.7747 

7,847 

8.880 

8,386 

7.200 

7  296 

8  698 

8  218 

Weight  pe 

r cubic  foot.. 

435.874 

490.45 

654.988 

524.16 

450. 

456. 

543.6 

513.6 

The  sizes  of  needle-wire  bear  no  relation  to  those  of  the  wire- 
gage  (Birmingham), 

Nos. 

Needle-wire  1,       2,     21,     3,     4,     6,  up  to  21. 

Birmingham  gage..  18i,  19,    19i,  20,   21,    22,  up  to  38. 

So  also  of  piano-forte  wire  :  — 

Music-wire 6.    7,      8,    9,    10,11,    12,14,16,18,20, 

Birmingham  gago, ,  26,  25*,  25,  24J,  24,  23i.  23,  21,  21,  20, 19, 

Nos,  1  to  5  music-wire  are  now  disused 
since  the  framing  of  pianos  has  been  so  much 
strengthened. 

The  compound  tool  (Fig.  7282)  has  two 
legs  turning  on  a  rule-joint  A.  The  inner 
side  of  the  leg  B  is  notched  to  serve  as  a 
wire-gage,  and  the  leg  C  has  a  slider  having 
a  head,  which,  in  combination  with  the  end 
of  tlie  leg  B,  is  used  as  a  caliper.  The  device 
is  also  useful  as 
measuring-rule. 


Mac/line  for  viakiiis  combined  Wood  and  Wire  Fence. 


■Wire-gauze.   A  fine,  close  (juality  in  wire-cloth. 

At  the  London  Exposition  of  1861,  Frencli  specimens  of  wire- 
gauze  were  exhibited  having  260  parallel  threads  to  the  linear 
inch,  or  67,600  meshes  to  the  square  inch. 

■Wire-guard.     A  fire-guanl  of  wire-cloth. 
■Wire-mat'tress.     One  having  a  web  of  wire- 
cloth  or  chain  stretclied  in  a  frame  for  supporting  a 

bed. 
280.  Sec  patents :  — 

No.  Date, 

139,077.  May  20,  '73. 
144,664.  Nov.  11,  '73. 
145,249.  Dec.  2,  '73. 
133  533.  Dec.  3,  '72 
79,040.  June  16,  '68. 
109,446.  Nov,  22,  "70. 
132,175,  Oct,  15,  '72, 


■Wire-mark'- 
ing    Ma-chiue'. 

A  machine  u.seii 
ill  measuring  and 
ni  a  r  k  i  n  g  off 
lengths  of  wire  for 
hoop-skirts.  The 
endless  band  car- 
ries dies  for  mark- 
ing the  wii'e  as  it 
is  fed  fVnni  a 
spool.  Tlie  band  is 


WlUE  MICROMETER. 
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avii;e-rope. 


stietclied  over  drums  and  under  an  ink-roller,  and 
then   i)asses   between   roUeiii, 
simultaneously  with  the  wire  Kg-  72S2. 

to  be  marked. 

Fig.  7281. 


American  Hire  and 
Screw  Ga^e. 

Wire-mi-crom'e-ter.  A  comparison  of  authori- 
ties shows  that  two  other  forms  of  micrometer  were 
used  before  the  wire-miurometer  was  introduced  by 
Jlalvasia,  about  165-t. 

These  were  the  micrometer  by  Gascoigne,  1&40,  which  con- 
sisted of  nicely  ground  parallel  edges  of  adjustable  bi-ass  plates  ; 
and  the  slip  of  metal  used  by  Huyghens,  1662.  The  latter  was 
made  to  cover  the  image  of  the  object  in  the  focus  of  the  lenses, 
and  then  compared  ^nth  the  breadth  of  the  field.  Uooke  sub- 
stituted parallel  hairs  for  the  patallel  edges. 

Malrasia  constructed  a  micrometer  having  two  parallel  series 
of  crossing  silver  wires,  which  divided  the  field  of  view  into 
squares  of  equal  size. 

The,^  or,  or  u-ire-micromet€r,h^s  spider-lines,  or  fine  wires, 
across  the  field  of  the  instrument,  and  these  are  capable  of 
being  illuminated  to  assist  observation.  The  wires  are  arranged 
in  parallel  and  intersecting  series,  and  some  are  capable  of 

Fig.  7283. 


See  patents :  — 

10,743.  Xesmith.  April  4, 1854.  1 133,951.  Powers,  Dec.  17, 1872. 
121 ,831 .  Weber,  Dec .  12 ,  1871.      | 

■Wire-peg'ger.  A  machine  for  fastening  boot- 
soles  w  ith  wire.  Also  called  a  wire-nailing  machine. 
The  kind  of  wire  used  is  twisted  so  as  to  constitute 
it  a  screw,  and  is  known  as  cable-sciew  wire.  The 
thread  gives  it  a  better  hold  in  the  leatlier.  See 
Nailix(.->i.\chinb,  Fiu's.  3l!8d-32S5. 

■Wiie-poiut  iug  Ma-chine'.  Thewire  is  slijiped 
thiough  the  hollow  mandrel  of  a  lathe-head  and  se- 
cured. The  end  is  |>iesented  to  a  stationary  cutter 
in  the  overhaug-iest  G,  which  is  siiinioited  tipon  the 
JXJSt  /.  The  lathe-head  is  adjustable  laterally  to 
vary  the  angle  of  presentation  and  determine"  the 
taper  of  the  point.  A  guide-arm  F  projects  from  the 
head  and  through  a  slot  in  the  rest. 

In  Fig.  7285,  the  dies  are  arranged  in  the  end  of  the  shaft 
which  rotates  them,  and  are  regulated  by  the  points  of  conical 


Fig.  7284. 


Machine  for  making  Shirt  -Wire. 


being  moved  by  screws,  so  as  to  traverse  the  field  of  vision  in  a 
direction  perpendicular  to  their  length,  so  as  to  approach  and 
recede  from  the  others  as  measures  of  distance,  the  graduated 
heads  of  the  adjusting  screws  noting  the  fractional  parts  of  a 
turn. 

The  telescope  of  the  mural  cirele,  in  the  Xational  Observa- 
tory, Washington,  has  at  its  focus  a  fixed  diaphragm,  having 
seven  vertical  wires  and  one  horizontal  wire.  Another  dia- 
phragm, movable  by  a  micrometer-screw,  is  furnished  with  five 
horizontal  and  equidistant  wires,  by  which  the  di-tance  of  any 
star  from  the  fixed  horizontal  wire  is  measured  as  it  passes 
through  the  field.  The  intervals  between  the  wire  being  pre- 
viously accurately  determined,  the  observation  is  conducted  as 
follows :  in  whatever  part  of  the  field  a  star  appears,  a  mi- 
crometer-wire is  close  at  hand,  and  the  star  is  bisected  by  the 
nearest  wire,  while  the  time  at  which  it  parses  the  several 
vertical  wires  is  also  noted.  The  number  of  the  bisected  wire 
and  the  reading  of  the  micrometer  being  now  entered,  the 
observation  is  complete. 

■Wire-nail.  A  nail  made  from  wire  with  a  swaged 
head  and  point,  or  one  forged  in  imitation  thereof. 
Chests  and  boxes  from  the  Continent  of  Europe  and 
from  Asia  are  found  to  be  fastened  with  nails  of  this 
character,     .'^ee  X.\IL. 

Wire-nail'ing  Ma-chine'.  A  machine  for 
closing  slioes  with  wiie.  See  Xaili.vg-m.\chixe, 
pages  1507,  1508. 

■Wire-net'ting  Ma-chine'.  A  machine  for 
■weaving  wire-netting. 


Wire-Poinlini;  Machine. 


screws  which  pa.ss  through  them  and  into  cavities  in  the  bottom 
of  the  dovetail  cro.ss  groove. 

.^ee  also  patents  :  — 

Xo.        Name  and  Date. 
46.242.  .lillson,  Feb.  7,  'So. 
47.974    Jillson.  Mav  30,  '65. 
58.730.  Manville,  Oct.  9,  '66. 
59.778.  Pluu.er,  Nov.  20,  "66. 
B2.336.  Ilopson  u  al ,  Feb.  26, 

'67 
63.270.  Lockwood,Mar.26,'e7. 
85,520.  Fowler,  .Ian.  5,  '69. 
87,557    Fowler,  Mar.  9,  '69. 

Wire-road.  A  wire  sus- 
I)ended  from  posts,  and 
serving  as  a  track  for  trans- 
portation   purposes.       See 

\VlP.E-W.4T. 

■Wire-rope.     A  collec- 
tion   of    wires    tmsted    or 
bound  together,  so  as  to  act  in  unison  in  resisting  a, 
strain. 

■Wire-ropes  were  used  in  the  Hartz  mines  in  1831, 
and  there  demonstrated  their  superiority  to  hempen 
ropes  in  situations  where  they  are  occasionally 
dragged  through  muddy  water,  nibbed  upon  rough 
surfaces,  and  exposed  to  constant  friction  upon  pul- 
leys. 

Their  introduction  into  England  dates  from  about 
1838.  Mr.  Telford,  in  his  justly  famous  Menai  sus- 
pension-bridge, used  chains  having  long  links. 

Wire-rope  lias  since  superseded  chain  in  the  con- 
struction of  sus]>eiision-liridge.<i. 

Ita  manufacture  was  commenced  in  Western  Pennsylvania, 
by  Mr.  John  A.  Roebling,  in  1837,  and  it  w.as  first  introdun'^l 
upon  the  inclined  planes  of  the  Portage  Railway,  over  whi'  h 
the  boats  of  the  Pennsylvania  Canal,  divided  into  sections, 


Wire  Pointing  and  Reducing 
Machine. 


M'IKt:-UOPE. 
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WIRE-KOPE. 
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were  transported  across  the  Alleghanies.  The  roads:  of  the 
Delaware  and  Hudsou  Canal  Company  and  of  the  IVnnsxI- 
vania  Coal  Company  soon  adopted  them,  and  heavier  ropes  of 
2  to  24  inches  diameter  were  then  introduced  upon  tlie  int-liiied 
planes  of  the  iMorris  and  Essex  Canal  in  New  Jersey.  See  In- 
clined Plane. 

The  earliest  form  of  wire-rope  was  the  selfogee  rope,  consist- 
ing of  a  number  of  wires  laid  together  parallel,  and  secun-d  by 
fine  wire  wound  spirally  around  the  whole.  This  was  covered 
by  woolen  list,  wrapjwd  around  in  the  contrary  direction,  and 
protected  by  a  service  of  tarred  rope-yaras,  wound  in  the  same 
direction  as  the  covering  wire. 

This  was  succeeded  by  the  plan  of  twisting  sotl  annealed 
wire-strands,  several  ol  which  were  afterward  laid  up  In^etber, 
as  in  ordinary  hempen  ropes.  It  is  inferior  in  strength  to  the 
selvagee  rope,  but  more  pliable, 
and  readilv  admits  of  being 
spliced  (fi.'Fig  7286). 

About  the  same  time  tlat  wire- 
rope  (C),  composed  of  several 
strands  havingalternately  a  right 
;iDd  a  left  hand  twist,  was  intro- 
duced ;  these  strands  were  at  first 
woven  togetlier  with  rope-yarn, 
but  subsequently  wire,  pissed  in 
zigzag  lines  between  tlu-  different 
i  _..s:-si}¥  '^   Strands,  was  employed  (  0). 

h!Z'.  :^^z^^  (<^       At    a    somewhat   later    period 

laid  ropeffi")  came  into  use;  it 
is  composed  of  strands  of  un- 
twisted hard  wire  laid  spiraily 
around  a  ceutiul  core  of  hiMiip  or 
wire  :  !i  number  of  these  strands, 
uithout  any  additional  twist 
liL'ing  placed  around  a  hempen 
core,  form  the  rope. 

It  is  stronger  than  either  of  the 
preceding  kinds,  and  is  now  gen- 
erally employed. 

For  making  wire-rope  the  very 
best  iron  is  .^elected,  and  the 
bars  are  drawn  down  at  a  weld- 
ing heat  to  wire  about  {  of  an 
inch  in  diameter.  This  is  then  cleaned  in  warm  water  acidu- 
lated with  a  little  oil  of  vitriol,  and  being  coated  with  a  pa-;te 
of  rye  flour,  it  is  drawn  through  a  succession  of  holes  in  a  wire 
plate  until  it  is  reduced  to  the  thickness  of  No.  5,  when  it  is 
annealed  by  heating  from  five  to  eight  hours,and  is  then  cleaned 


n'ire- Ropes. 


and  drawn  down  again  until  it  is  of  the  required  degree  of  fine- 
ness In  general,  i-opes  are  made  of  strands,  each  of  which 
has  3,  7,  or  19  wires,  the  ropes  haviug  either  U,  49,  or  138 
wires. 

A  number  of  machines  have  been  contrived  for  making  wire- 
rope.  Smith's  (Fig  7287)  has  been  extensively  employed  for 
forming  the  strands  by  which  fubmariue  telegraph-cables  are 
protected 

It  consists  of  a  number  of  disks  a  a  a  united  by  longitudinal 
rods,  and  rotated  by  speed-pulleys  In  the  axes  of  thei^e  disks 
frames  carrying  bobbins  b  bh  containing  the  wire  are  centered, 
but  are  prevented  by  weights  c  from  turning  therewith.  The 
wires  from  six  of  the  bobbin^  are  lundutted  through  central 
openings  in  the  disks  a  a  a,  and  pass  through  the  plate  d,  and 
over  the  latiing-top  c,  the  seventh  wire  .-erving  Hs  a  core.  After 
passing  bc-tween  the  rollers  /.  and  around  the  horizontal  wheel 
ff,  thu  stnnid  is  conducted  backwiird  Jind  wound  upon  the  reels 
k  h,  the  tension  being  regulated  by  a  fiiction-bnikL*  /. 

The  stmnds  are  laid  up  into  ropes  by  a  simiUir  machine. 

In  Fig.  72S8,  the  spool-frames  C  C'  arc  arranged  between 
disks  B  B'  B"  on  the  hollow  shaft  A.  The  spool-frames  have 
a  universal  joint  at  one  end  to  enable  them  to  be  reailily  lifted 
to  receive  the  spools  D,  and  at  the  other  end  are  rods  b'  b\  c  c\ 
having  cranked  ends  inserted  info  apertures  in  the  disk  E, 
tiirough  which  an  eccentric  on  the  shatt  A  piusses  A  rotary 
motion  is  thus  imparted  to  the  spool-fnimes  as  the  wires  are 
withdrawn  from  tlie  spools,  and,  passing  through  a  fixed  per; 
forated  block,  are  laid  together  to  form  the  rope. 

\\'ire-rope  is  made  either  with  a  wire  or  a  hempen  core.  The 
latter  is  the  more  pliable,  and  will  wear  better  where  there  ia 
short  bending.  The  larger  siztjs  i.-ade  at  Koebling's,  as  also  the 
more  pliable,  used  for  hoisting  or  running  rope,  are  conipo.sed 
of  133  wires.  Stiffer  ropes,  for  nuys  or  standing  rigging,  have 
49  wires  Theseareonly  '  p,  the  bulk  ami '  jthe  weightof  hempen 
ropes  of  the  same  strength,  and  when  used  for  shrouds  and  stays 
lighten  the  top  hamper  by  that  much,  while  afi"ording  less  re- 
sistance to  the  wind. 

U'hen  not  galvanized,  the  wire  is  preserved  by  coating  it 
with  raw  linseed-oil,  applied  with  the  hair  side  of  a  piece  of 
undressed  sheepskin,  or  by  applying  a  paint  of  equal  parts' 
lampblack  and  Spanish  brown,  or  Venetian  red,  mixed  with 
linseed-oil. 

It  is  protected  under  ground  by  saturation  with  a  composi- 
tion of  one  bushel  fresh-slaked  lime  to  one  barrel  mineral  or 
vegetable  tar,  applied  while  boiling. 

Wire-rope,  for  standing  rigging,  generally  consists  of  six 
5/rfi«(/.s  laid  or  spun  round  a  hempen  core,  each  .vfrriM*/ consisting 
of  six  wires^  laid  the  contrary  way  round  a  smaller  hempen 


^^ 


Fig.  7287. 


Smith's  Wire- Rope  Machine. 


jlL 


core.  The  spinning  mechanism  15  so  contrived  that  neither  the 
icires  nor  slmnds  are  twisted. 

Other  wire-ropes  are  made  of  three  strands  of  three  wires 
each. 

Barbarin,  December  10, 1867,  solders  the  ends  of  wire-ropes 
to  prevent  unwinding- 

The  longest  and  heaviest  wire-rope  probably  in  existence  was 
made  by  Messrs.  .1.  &  E.  Wright  of  Birmingham,  England.  It 
consists  of  six  strands,  containing  each  ten  wires,  surrounding 
a  central  rnro  of  hemp.  Its  length  is  11,000  yards,  and  weight 
upvvard  of  60  tons. 

Other  ropes,  5,II(X1  to  6,000  yards  long,  weighing  from  25  to  34 
-tons,  have  been  made  by  the  same  firm. 

These,  of  course,  bear  no  proportion  in  weight  or  length  to 
some  submarine  telegraph -cables.  The  latter,  however,  are  not 
made  in  one  unbroken  length. 


Wire-ropes  are  used  in  the  transmission  of  power  from  one 
locality  to  another,  when  the  distance  to  be  traveled  is  such  as 
to  render  belting  unsuitable. 

At  Frankfort-on-the-Main,  the  power  of  a  100  horse-power 
turbine  is  transferred  3,200  feet,  to  a  cotton  factory  which  ia 
posted  in  a  convenient  position.  Wheels  13.^  feet  in  diameter 
are  used,  making  114  revolutions  per  minute.  A  §-inch  wire- 
rope  is  used  ;  stations  400  feet  apart. 

A  series  of  powder-mills,  embracing  the  various  shops  where 
the  compounding,  grinding,  sifting,  glazing,  etc.,  are  carried 
on,  are  arranged  in  a  series  around  the  circumference  of  a 
circle  of  1,200  feet  radius,  the  machinery  being  driven  by  wire- 
ropes  from  a  water-wheel  in  the  center  of  the  circle.  The 
bnildings  are  isolated  by  traverses,  and  have  the  benefit  of  the 
detached  situation  without  the  necessity  for  separate  motiT«- 
powers. 


Machine  for  Weaving  Wire-Rope. 


WIRE-ROPE. 
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WIRE  ROPE    RAILWAV. 


At  the  falls  of  the  Rhine,  uear  Sch.iffhausen,  in  Switzerland, 
a  number  of  turbines  are  place'l.  harins  an  aggregate  horse- 
power of  6<W3  horses  This  is  transmitted  diagonally  across  the 
river  to  the  town,  which  is  about  a  mile  lower  down,  and  then 
distributed ;  advantage  be- 


Fig.  7289. 


Wheel  for  Wtre-Ropes. 


ing  taken  of  certain  rocks 
in  the  rivtr  as  founjatious 
for  the  piers,  which  form  I 
the  stations  for  the  carry-  j 
ing-roilers.  j 

Fig    7289  shows  wheels  I 
and  details  of  wheels  em- 
ployed     in     transmitting  ' 
power  by  means  of  wire- 
rope.      They  are  made  of 
cast-iron,    and    the    rims  ' 
have  one  or  more  grooves  i 
adapted  to  receive  and  re-  I 
tain  a   packing  on  which 
the  rope  runs,  to  protect 
it  from  wear.    A  variety  of 
materials  are  used  for  this 
purpose,   as    soft    wood, 
leather,   old   tarred  rope, 
oakum,  and  india-rubber,  ' 
the   latter  material  being 
preferable.     It  is  cut  into 
short  pieces,  having  a  sec- 
tion corresponding  to,  but 
sUghtly  larger  than,  that 


of  the  groove  into  which  the  pieces  are  forced,  so  that  they 
will  not  fly  out.  If  leather  be  used,  it  is  cut  into  thin  strips, 
which  are  set  od  edge,  several  thousand  being  required  for  a 

Fig.  7290. 


Roebling's  Wire-Rope  Fastenings. 

large  wheel.  Tarred  oakum  is  driven  in  by  wedging :  and  rat- 
line stuff  or  jute  yarn,  tarred,  may  be  wound  into  the  groove, 
soon  becoming  compacted  by  use. 

Figs.  7290, 7291,  itlustrate  RoebUng's  wire-rope  fastenings :  — 


a .  endless 
splice,  for  belt- 
ropes,  etc. 

6  r,  open  sock- 
et, with  pin  ;  side 
and  end  views. 

rf,  swivel-hook. 

e,  closed  socket 

/.  eye. 

g,  dead-eye. 

A,  eye,  with 
book 

»,  eye  with  sla- 
ter hooks 

k;  thimble  and 
clamps 

/,  turn-buckle. 

?jj,  open  stir- 
rup 

Ti  o,  cast-iron 
socket  with 
cla.«e.l  stirrup. 

p,  fastening  for 
oil-well  tools. 

q  r,  plate  lis- 
tening ;  plan  and 
section- 

5,  hand -rope, 
with  lugs. 


Fig.  72ai. 


Roebling''s  Wire-Rope  Fastenings. 
Table  op  Wire-Rope  (Roeblu«g). 


Bope  of  133  wires. 


Rope  of  49  wires. 
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Wire -rope  Rail'- 
■way.  Fig.  729-2  illus- 
trates Halladie's  wire- 
rope     traction  -  railway 
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large  eash-cord. 
small  sash-cord. 


Fig.  7292. 
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WI  HE-STRAIGHTENING. 


system  used  by  the  Clay  Street  Hill  Railway  Com- 
pany of  San  Francisco,  Cal.,  on  grades  as  steep  as 
850  feet. 

The  cars  are  drawn  by  an  endless  wire-rope  placed  in  a  tube 
below  the  surface  of  the  ground,  between  the  tracks,  and  kept 

293. 


Fig.  7295. 


Wire  -  Coiling  Machine. 


Gripping- Attachment  for  Wire- Rope 
Railway. 


Sheaves  for  Wire-Rope  Railway. 

in  position  by  means  of  sheaves.    A  stationary  engine  is  used  as 
the  motor,  and  acts  on  the  rope  by  means  of  grip-pulleys.     The 
rope  is  connected  with  the  cars  by  a  grippiug  attachment  pass- 
ing  tbrough   a  narrow 
Fig.  7294.  slot  in  the  upper  side  of 

the  tube.  The  rope  is 
supported  at  intervals  of 
39  feet  and  at  the  turn- 
ings by  large  sheaves,  as 
shown  in  Fig.  7293. 

Fig  7294  shows  the 
gripping  -  attachment. 
It  is  provided  with 
guide-sheaves  and  grip- 
ping-jaws, opeDitej  by 
thi'movementofa  hand- 
wheel  and  screw  ;  the 
jaws  are  clamped  to  the 
rope  when  the  cars  are 
Set  in  motion.  In  stop- 
ping them,  the  jaws  are 
released, and  the  sheaves 
then  come  in  contact 
with  the  rope,  but  serve 
merely  as  guides.  To 
return,  the  car  or  dum- 
my-engine is  transferred 
by  means  of  a  turn-table  to  another  track,  under  which  the 
rope  moves  in  a  reverse  direction.    See  also  Wire-way. 

Wire-Spring.  Coiled 
wire-springs  are  used  for 
many  pur[ioses:  in  spring- 
balances;  chronometer-bal- 
ances ;  for  upholstering 
cushions,  chair  and  sofa 
backs,  mattresses  ;  and  in 
many  other  places  where 
but  a  moderate  power  is 
refjuired. 

It  is  customary  to  coil  the  wire  L  "  ^ 
upon  a  former  of  the  required  ^gl 
shape,  cylindrical  or  conical,  as 
in  Fig.  7295,  in  which  the  wire 
pa.«ses  from  thecoil  on  a  detach- 
able shaft  and  through  an  ad- 
justable friction -guide  to  a 
spirally  grooved  former  rotated 
by  a  winch. 

In  Fig.  7296,  the  stationary 
inclined  guide  nearly  encircles 
the   mandrel   upon    which    the 
spring  is  wound,  to  give  the  required  pitch  ;   two  or  more  form- 
ing-wheels bend  the  spring  around  the  mandrel. 

In  Fig.  7297,  the  joint  of  the  wire  is  confined  in  the  bisected 
tubular  socket,  and,  commencing  at  the  point,  the  wire  is  wound 
upon  the  conoidal, grooved  former. 

Sec  following  patents  :  — 


No.  Name  and  Date. 

113  0J9.  Uust=ell,  Mar.  28,  '71. 
llj  4l:j.  Baggutt,  May  20,  '71. 
122,523.   Khinelander    et     al., 

Jan,  9,  72. 
126.315.  Mavall,  April  30,  '72. 
130,473.   Ward,  Mar.  4,  '73. 


No  Name  and  Date. 

152,557.  Ilaskall   et  al.,  June 

30,  74. 
153,387.  Smith,  July  21,  '74. 
1.53,388.  Smith,  July  21,  74. 
154,563.  Powers,  Sept.  I,  74. 


Machine  for  Coiling  Springs. 

Wire-spring  Coil'ing-ma-chiIle^    A  machine 
for  forming  sjiiral  s[irings  from  pj    -297, 

strip.s  of  metal. 

In  Fig  7298,  the  heated  strip  of 
metal  is  held  by  a  guide-rest  H,  and 
its  end  inserted  in  a  slot  in  the  man- 
drel e,  which  turns  loosely  in  the 
screw  E.  The  mandrel  is  rotated  by  Spring  -  Coiling  Mandrel. 
being  brought  into  connection  with 
the  chuck  6.    By  means  of  gear  connections,  the  sliding-block  / 


No.  Name  and  Date. 

14,.5G6.  Lent,  April  1,  '56. 
16.483.  lIarrison,Jan.27.'57. 
16,916    Gardiner,  Mar  31, '57. 
21,6.35.  Young,  Sept.  28.  '58. 
23,142.  Jenkinson,  March  1, 

'59. 
24,2.59.  Young,  May  31, '59. 
24,557.   Harrison,    June    28, 

•59. 
32  395.  Young,  Mav  21,  '61. 
50.420.  Kellogg,  Oct.  10,  '66. 
60,622.  Payne,  Oct.  24,  '65. 


No.  Name  and  Date. 

58,156.  Vose  et  al.,  Sep  18,'66. 
59,145.  "White,  Oct.  23,  '66. 
63,445.  Weaver,  April  2,  '67. 
69,421.  Evans,  Feb  16,  '67. 
70,770.  Woods  et  al.,  Nov.  12, 

*67- 
74,2.^3.  Manuel,  Feb.  11,  '68. 
88,0.31.  Goodale,Mar.  23,  "69. 
112,526.  Allen  et  al.,  Mar.  14, 

'71. 
112,868.  Van  Fleek,  Mar.  28, 
71. 


supporting  the  guide-rest  is  automatically  lowered  as  the  spring 
is  coiled  on  the  spindle,  and  the  screw  and  mandrel  are  re- 
tracted by  means  of  a  hand-lever  and  gears. 

Wire-straight'en-ing.  Wire,  being  generally 
drawn  upon  reels,  is  met  with  in  spiral  coils,  and, 
for  most  purposes,  requires  to  be  straightened  before 
being  used. 

In  the  case  of  soft  or  annealed  wire  thi.s  is  usually  done  by 
fixing  one  end  and  pulling  the  other  with  a  pair  of  pliers ; 
short  pieces  may  be  straightened  by  rolling  them  between  two 
boards.  The  soft  sreel  wire  used  for  making  needles  is  cut  into 
lengths  of  four  or  five  inches,  and  arranged  in  bundles  within 
iron  honps  four  inches  in  diameter,  and  then  rolled  to  and  fro 
beneath  a  bar  of  iron  about  two  fcet  long  and  narrow  enough 
to  lie  between  the  rings. 

Hard  and  unannealed  wires  are  too  elastic  to  yield  to  the  above 


WIRE-STRETCHER. 
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WIRE-TWISTING    MACHINE. 


Fig.  7299. 


Wire-Strai§htener. 

methods,  and  for  straightening  or  tair'ng'  the  spring  ouf  of  them, 
the  riddle  (fig.  7299)  is  u»ed. 

This  is  a  piece  of  wood  or  metal  with  sloping  pins,  which  lean 
alternately  opposite  ways,  so  as  to  keep  the  wire  close  down  on 
the  board, and  compel  it  to  pursue  a  slightly  serpentine  course, 
which  is  considerably  exaggerated  ;  five  pins  are  commonly 
used,  but  sometimes  seven  or  nine. 

In  practice,  the  riddle  is  made  wide  enough  to  contain  EeTeral 


Wire-  Strai^htener. 

rows  of  pins,  suitable  for  as  many  different  sizes  of  wire  as 
each  wire  requires  a  different  set  of  pins.  Between  the  pins  of 
each  set,  and  fixed  down  close  to  the  board,  is  a  straight  metallic 
wire,  about  three  times  the  diamet*;r  of  the  wire  to  be  straight- 
ened, serving  as  a  bed  for  the  latter  to  run  on. 

The  board  is  held  in  place  by  two  staples  at  one  end,  which 
fit  loosely  over  studs  or  nails  in  the  work-bench. 


Fig.  7301.         Q 


Was/ibum*s  Wire-Straighttner. 

The  wire  is  drawn  between  the  edge.«  -^f  two  fixed  pieces  and 
an  adjustable  piece,  by  which  the  bends  are  J^tniight^ned  out. 

In  \VasbburQ's  wire-straightener,  July  4,  1.S65,  a  double- 
elbowed  shaft,  supported  horizontally  in  suitable  framework, 


carries  within  the  elbow  a  reel  supported  by  and  turning  upon 
a  short  journal,  which  projects  from  and  at  a  right  angle  lo  the 
central  horizontal  portion  of  said  elbow.  Tbe  wire,  first  wound 
upon  the  reel,  is  thcure  passeJ  through  an  orifice  made  through 
and  coincident  with  the  axis  of  one  of  the  journals  of  the  el- 
bowed shaft,  and  theiue  to  a  series  of  small  rollers  suitably  ar- 
ranged for  straighteuing  the  wire  as  they  draw  it  gradually  from 
the  reel.  In  practice,  tbe  elbowed  shaft  is  made  to  revolve  with 
considerable  velocity,  and  as  the  nel  is  carried  around  with  it, 
the  torsion  thus  pi'oduced  keeps  the  wire  perpetually  turning 
over,  thus  offering  successively  every  portion  of  its  surface  to 
the  proper  action  of  the  straightening  rolls- 
See  also  patents  No.  149.6t:>fi,  Mallett,  April  14, 1874. 

lo2,987,  Greenwood,  July  14, 1874. 

Wire-stretch'er.  A  tool  for  sti-aiuiug  lightly 
telegraph  or  fence  wires. 

The  instrument  is  applied  by  moving  it  forward  upon  and 
j^ainst  the  wire,  so  as  lo  force  the  jaws  open  to  receive  it ;  then 
on  pulling  the  instrument  it  grasps  the  wire  tightly. 


Fig.  7302. 


Tool  for  Stretching  Telegraph -Wires. 

■Wire-tem'per-ing  Ap'pa-ra'tus.  A  machine 
for  giving  tht-  leiniirL-d  tU-gree  of  luirdiiess  to  steel- 
wire. 

It  is  passed  at  a  proper  speed  through  the  apparatus.  A  is 
the  heating- furnace  containing  a  muffle,  formed  of  an  iron 
tube,  coated  externally  and  internally  with  graphite  and, clay, 
and  closed  at  its  ends  by  plugs  of  graphite  or  asbestus  through 
which  the  wire  passes.  The  wire  nest  passes  through  a  cylin- 
der c,  containing  a  bath  of  oil  kept  at  a  regulated  temperature 
by  a  water-jacket ;  next  it  passes  over  a  bed  of  charcoal  which 
draws  the  temper.  The  wire  is  kept  stretched  by  gripping- 
rollers. 

Fig.  7304  is  an  apparatus  in  which  the  object  is  to  save  sp.ice, 
and  to  bring  both  the  discharging  and  receiving  drums  under 
care  of  one  operator.  Tbe  wire  passes  through  the  melted 
metal,  and  then,  after  passing  through  the  oil-tank,  turns 
around  a  roller  and  returns  through  the  t«mperiug-tank. 

Patent  No.  65,699  uses  gas-jets. 

"Wire-tram'^ff'ay.    A  mode  of  conveyance  by  or 

upon  a  wire  supported  on  posts.     See  "Wire-way. 
;      Wire-t'wist.     A  kind  of  gun-barrel  made  of  a 
i  rililion  of  iron   and  steel,  coiled  around  a  mandrel 

and  welded.     The  ribbon  is  made  by  welding  to- 


Fig.  7303. 


TP 

^t 

k==;^ 

Apparatus  Jot  Tempering  Steel-  \V^re. 


fjether  laminae  of  iron  and  steel  or  two  rjualities  of 
iron,  and  drawing  the  same  between  rollers  into  a 
rilibon. 

Wire-trwrist'ing  Ma-chine'. 
A  tool  used  for  unitinj;  the  ends 
of  sections  of  telegraph  or  fen- 
cing wire,  and  for  othei'  pui^poses. 

See  patents :  — 
40.586.  Dimock,  Xov.  10.  1S62  (tags). 
122,903.  Murray,    Jan    23,   1872  (flre- 

.screens). 
130,778.  Wolcott,  Aug.  20,  1S72  (tele- 
graph). 
145,994.  Fry,  Dec.  23, 1873  (tclegTa»h> 


Smith's  machine,  for  making  cable-screw  wire,  is  shown  in 
Fig.  7.305.  The  wire  i.«  polygonal  in  form ,  is  wound  from  a  drum 
Af  passes  through  a  die  T  to  a  winding-drum  W,  which  by  the 


Fig.  7304. 


Apptvatus  for  Tempering  Steel-  iVire. 
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Fig.  7305. 


Machine  for  Twisting  Wire. 


action  of  a  spring  keeps  it  at  the  proper  tension,  and  winds  it  as 
f;ist  iis  twisted.  One  wheel  .S  guides  it  througli  the  die,:imi 
iinotliLT  R  draws  it ;  the  revolution  of  the  frame  K  is  constant 
and  irives  the  twist.  The  variation  in  the  twist  is  given  by  the 
rate  of  drawing. 

In  Siiortau's  machine  the  band  or  wire  is  stretched  the 
length  of  the  machine,  being  held  in  the  slotted  standards  and 
tlieir  intervening  slotted  pinions.  The  latter  being  revolveil  by 
the  sector-wheels,  which  are  oscillated  by  a  treadle,  the  revolu- 
tiun  of  the  pinions  twists  the  wire. 

Wire-'way.  A  wire  or  wire-rope  suspeiuletl  froia 
posts,  aiul  lonning  a  way  upon  which  loaded  car- 
ria;;es  li-averse  !'or  the  couveyunoe  of  freiglit. 

This  mode  of  transportation  was  described  and* 
represented  in  a  work  written  by  Mandey  and  Mox- 
on,  and  i)nlilishfd  in  London  in  lUyG. 

Hodgson's  wire-tramway,  lately  introduced  into  England,  is 
substantially  similar  to  the  elevated  railways  which  were  pat- 
ented in  England  in  1825  by  Palmer,  Fisher,  and  Dick.  Ssee 
Elevated  Railwav, 

An  endless  wire-rope  is  carried  on  a  series  of  grooved  pulleys, 
supi>ort«l  in  pairs  upon  stout  posts  ordinarily  about  titty 
yards,  but  in  some  cases  at  much  farther  intervals  apart.  At 
one  end  the  rope  passes  around  a  clip  drum,  worked  by  a  sta- 
tionary eugiue;  at  the  other  end  it  passes  around  a  plain 
cylintler. 

In  one  erected  in  Leicestershire,  for  conveying  stone  from  the 
quarry  to  a  railway  station,  a  distance  of  three  niil&s,  the  rope, 
A  inch  in  diameter,  is  driven  at  the  rate  ot"  four  miles  an  hour 
by  a  16  horse-power  engine  working  with  ten  pounds  of  steam  ; 
this  may  be  increased  to  five  or  six  miles  an  hour.  The  boxes 
or  carriages  are  about  two  feet  long,  one  foot  to  eighteen  inches 
wide,  and  si.K  inches  deep,  their  ordinary  load  being  one  cwt. 
They  are  not  clamped  to  the  rope,  but  adhere  to  it  by  friction  ; 


an  upright  stanchion  on  each  side  is  bent  over  at  top,  and  t'le 
two  ends  are  connected  by  a  block  of  wood  which  is  hollowed 
out  beneath  so  a.s  to  fit  the  rope,  and  pass  over  the  suspension 
pulleys.  The  hourly  delivery  of  stone  at  the  station  is  ten 
tons,  and  the  empty  boxes  are  returned  at  the  same  rate  jus  the 
full  ones  are  delivered.  Where  the  amount  of  fix'ight  to  be  ac- 
commodated is  large,  it  is  proposed  to  use  a  stout  ti.xed  rope  to 
support  the  carriages  and  a  lighter  traveling  rope  to  pull  them. 

\n  elevated  tramway  at  Brighton,  England,  on  the  Hodgson 
plan,  is  five  miles  long,  and  is  capable  of  carrying  each  way 
one  hundred  and  twenty  tons  per  day  of  ten  hours,  two  hun- 
dred and  forty  tons  in  all.  When  working  to  its  full  capacity 
both  ways  the  loads  on  the  opposite  wires  tend  to  counterpoise 
each  other,  and  the  expenditure  of  power  is  i-educed  to  a  mini- 
mum. 

Various  other  plans  on  the  same  general  principle,  but  differ- 
ing in  detail,  are  in  operation  in  various  parts  of  the  world.  In 
some  the  rope  supporting  the  carriages  is  movable,  and  in 
others  it  is  stationary,  the  carriages  being  drawn  by  an  auxil- 
iary rope. 

Havens's  automatic  wire-rope  railway  (,Fig.  7306)  is  particu- 
larly designed  for  loading  and  unloading  vessels,  or  conveying 
freight  from  one  point  to  another  in  the  same  vicinity.  The 
rope  is  stationary,  and  the  movement  of  the  carriage  is  effected 
by  its  own  gravity. 

Fig.  "306  illustrates  the  apparatus  at  work  discharging  coal 
from  a  barge.  Two  tall  poles  a  b  are  erected  near  the  wharf. 
The  first  has  a  hinged  outrigger  c  which  can  move  only  in  a 
vertical  plane.  The  loaded  bucket  is  hooked  on  to  the  fall  r/, 
and  run  up  by  the  hoisting-engine  until  a  knot  in  the  rope 
strikes  the  outrigger,  which  is  then  lifted  with  the  bucket  un- 
til it  becomes  vertical,  and  the  bucket  is  brought  directly  over 
the  rope  e.  The  fall  is  then  slacked,  and  an  attendant  on  the 
elevated  platform  guides  the  rollers  of  the  bucket  directly  on 
to  the  rope,  along  which  it  descends  until  arriving  at  the  point 
of  discharge,  where  the  load  is  automatically  dumped  and  the 
bucket  transferred  to  the  return  rope/.  B  i.Fig-  7307)  shows  the 
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Details  of  Wirf- Rope  ffay. 


bucket,  which  is  suspended  from  .1  larger  nnd  smaller  connected 
pullfvby  an  upright  bar  extending  upward  from  the  bail.  At  the 
pide  of  the  bail  is  a  slotted  piece  g,  slippinj:  over  an  upwardly 
projecting  stud,  and  holding  the  bucket  horizontal:  to  this  is 
attached  a  rod  A,  which,  when  the  bucket  arrives  at  it-*  destina- 
tion.  ]■;  arrested  by  astopdiseDga^ngtbecalch.  and  allowing  the 
bucket  to  tilt  and  discharge  its  contents.  The  s»p[M»rts,  whi*-h 
pnfvent  the  rope  from  sagging  and  at  the  same  time  permit  tne 
buckets  to  pass  ftieely  along  the  line,  are  .-ibown  at  C.  These  de- 
penil  from  arms  attached  to  the  posts,  and  in  them  the  rope  is 
held  fait  by  keys  /. 

After  discharging,  the  buckets  are  transferreil  to  the  return- 
rope y,  by  the  device  shown  in  elevation  at  D  and  in  plan  at  E 
The  tongue  k'  of  the  bent  lever  k  is  ordinarily  held  in  the 
muujd  position  shown  by  the  dntied  lines,  but  when  struck  by 
the  pulleys  as  the  bucket  pas-M^^  it  is  depres.*ed  and  the  bucket 
runs  along  it.  and  some  distance  up  the  rope  /".  until  its  mo- 
mentum is  checked  and  it  commences  its  return  movement ;  it 
then  proceeds  along  f  to  the  place  of  loading,  and  on  pa.-ising 
the  last  sus^•ending  pulley,  dependent  from  the  post  6,  runs 
upon  the  rope  m  having  a  weight  n  attached,  and,  raising  the 
weight,  descends  by  its  own  gravity  into  the  vessel's  hold  to  be 
reloaded. 

F  G  are  respectively  a  plan  and  elevation  of  a  switch,  by 
which  the  buckets  may  at  any  point  of  their  course  be  turned 
off  and  directed  on  to  another  line  of  rope,  n'  is  a  curved  metallic 
arm  connected  by  a  double  pivot  o  to  a  support,  so  as  to  have 
both  transverse  and  vertical  motion  ;  at  the  opposite  end  is  a 
standard  p,  on  top  of  which  is  a  small  roller  9,  and  which  is 
lifted  by  an  attached  cord  and  weight  5. 

Fastened  to  the  ftiimework  of  the  device  is  a  track  r,  on 
which  the  roller  y  runs,  and  which  bends  downwardly  between 
jt^  two  supports.  While  the  arm  n  is  drawn  up  by  the  weight  5 
it  remains  at  the  highest  point  of  the  track  r,  and  in  line  with 
the  upper  rope,  but  when  a  bucket  arrives  and  shies  upon  the 

Fig.  7308. 


Blind-Wiring  Machine. 

*Tta  n',  its  gravity  causes  the  arm  to  descend  until  it  is  arrested 
<x.  a  point  directly  opposite  to  the  end  of  the  rope/*,  to  which 
the  bucket  is  to  be  transferred  ;  stops  u  »  along  the  track  pre- 
vent the  bucket  running  off  the  arm,  until  it  is  brought  into 
the  correct  position. 

"Wire-wheeL   A  brush-wheel  made  of  wire,  iron. 


scratching  nieUls,  |>re|»aratorv  to  gilding  or  silver- 
ing. Also  Used  111  ;/('(//ui^j>olished  metallic  surfaces. 
Wir'ing-ma-chme'.  1.  A  machine  for  driving 
the  .stajilfs  connecting  the  slats  to  a  Venetian  blind, 
and  for  wiring  the  blats  to  the  rod  which  turns 
them. 

That  illustrated  is  attached  to  a  bench  and  operated  by 
hand  :  others  have  an  independent  scand  and  aiv  worked  by  a 
treadle.  The  devices  embrace  guides  for  directing  the  staples  ; 
a  feeder  for  inserting  them  between  the  guides  ;  a  driver,  and  a 
device  for  moving  the  rod  forward  any  required  distance  as 
each  staple  is  driven  ;  the  whole  l>eing' operated  by  the  hand- 
lever  or  treadle.     See  also  Figs  719,  T£). 

2.  An  appai-atus  for  securing  a  soda-  Fig-  '309. 
water  or  other  bottle  while  the  cork  is 
being  wired.  It  has  a  plunger  with 
an  enlarged  head,  and  raided  by  means 
of  a  treadle.  On  this  the  bottle  is 
placed,  and  pressed  upward  against  a 
fixed  piece  while  the  wire  is  secured. 

3.  A  machine  turning  the  edge  of 
a  tin-pan  over  a  stiti'ening-wire. 

A  square  roller,  die,  or  swage  is  fitted  to  re- 
volve in  a  suitable  frame  immediately  beneath 
a  round  roller  with  a  narrow  edge  like  the  up- 
per roller  of  a  common 
wiring-mac  bina 

Wisp.  A  besom. 
A  siii:iU  bioora. 

"Witchet  A 
kind  of  plane  with 
a  conical  ajiertiire 
and  inclined  knife, 
which  retUices  to 
roundness  a  bar 
which  is  i-otatcd  as 
it  is  passed  there-  Cork-Wiring  Madiine. 

through. 

See  RorNDTXG-PL.AXF.  ;   AlOKR. 

Withe.  1.  A  band  or  tie  made  of  a  twisted 
tlexiiile  Sit]>ling. 

2.  A  rtexible  handle  to  a  cold-cliisel,  setter,  or 
fuller. 

3.  {XauticaL)  A  nng  or  boom-iron,  by  which  a 
beam  is  set  out  or  in  on  its  principal  sjiar, 

■1.  {BuiUUtuj.)  A  wall  dividing  two  flues  in  a 
stack  of  chimneys. 

Witts.  Tin  ore  fix»m  the  stamping- floor.  The 
earthy  portions  being  removed  by  water,  the  clean 
\citls  are  sorted  according  to  size  into,  1,  jigged; 
2,  Jlucan  ;  3,  soiaUSy  or  smalcs; 
4,  slitne  ;  5,  roughs,  or  rows. 

Fig.  7310. 


Machim  for  Wiring  Pans. 


Wolt  A  beating  or  opening  machine,  for  tearing 
apart  the  tussocks  of  coTton  as  delivered  in  the  bale. 
It  is  a  pi-elimiuary  operation,  by  which  dust  and  tiash 


or  brass,  instead  of  bristles,  used  for  cleaning  and   are  rendered  sepjirable  and  the  fiber  delivered  in  a 


WOLriiAM. 


2800 


AVOOD. 


more  Jowny  condition,  so  as  to  subsequently  form  a 
lap. 

Also  called  a  devils   willower^   tictlbjy    etc.     See 

COTTOX-CLEAXING  MACHINE. 

^?Volf'^am.     Native  tungstate  of  iron  and  nuin- 
gane^e.      Muck-lead, 
"Wood. 

In  countries  where  the  palm  and  hamboo  grow,  the  smaller 
stems  are  used  as  tubes  for  the  conveyance  of  water,  and  tbe 
larger  stems  for  joists. 

The  hard  fibers  of  the  palm,  which  are  embedded  in  the  pithy 
eubit.ince  of  the  trunk,  are  in  some  cases  employed  as  naib*. 
SuKili  pilms,  under  the  name  of  partridge  and  I'euang  canes,  are 
used  as  walking-sticks. 

Some  varieties  are  employed  in  cabinet  and  maniuetry  work, 
for  billiard-cues,  snuff-buxes,  etc.  The  twisted  palui  waikiug- 
Bticks  are  made  of  the  central  rib  from  the  leaf  of  the  date- 
palm,  twisted  while  green  and  stretched. 

The  nuts  of  many  species  are  also  used  in  the  arts.  The 
betel  or  areca  nut  is  made  into  necklaces,  the  tops  of  walking- 
sticks,  and  other  small  objects.  Tlie  husk  of  the  cocoa-nut 
yields  coir,  and  its  shell  is  made  into  cups,  v;iscs,  and  buttons. 
The  hard  coquilla-nut  is  turned  into  knob'*,  smail  toys,  etc. 

The  cocoa-nut  palm  is  of  universal  utility  w.iere  grown,  its 
fruit  affording  food,  the  husk  coir  of  ropes,  the  leaves  are  made 
into  b:iskets  and  mats,  the  stem  is  useA  for  building  purposes, 
and  different  parts  of  the  tree  are  made  to  yield  oil,  sugar, 
palm  wine,  and  arrack. 

The  exitgeuous  woods  are,  however,  of  greater  value  for  most 
economic  jmrposes ;  iu  this  regird  they  may  be  divided  inio 
several  groups,  eitiier  according  to  their  physical  character,  as 
hard  and  soft,  tough  and  brittle,  or  according  to  the  appearance 
presented  by  their  dressed  surfaces,  the  grain. 

Another  classification  adopted  by  IIoUzapfTel  depends  on  the 
peculiar  uses  for  which  they  are  fitted,  comprising  building 
woods,  used  in  ship  and  house  carpentry  and  engineering  ; 
woods  for  machinery  and  mill  work ;  turnery  woods ;  furniture 
woods;  ornamental  woods;  dye  woods 

These  divisions,  of  course,  blend  into  one  another  to  a  cer- 
tain extent. 

At  the  principal  entrance  of  an  ancient  Roman  villa,  near 
Pomppii,  whicu  hid  apparently  been  overwhelmed  by  the  same 
eruption  which  neirly  destroyed  that  city,  a.  d.  79,  was  found,  in 
18^,  a  large  beam  of  squared  wood,  probably  intended  for  the 
lintel  of  a  door.  It  appeared  completely  cliarred,  and  emitted 
a  strong  odor  of  carbonic-acid  gis.  On  being  handled,  the 
outer  part  crumbled  into  dust,  but  the  center  was  sound, 
though  black  as  jet. 

After  being  exposed  to  the  air  for  two  years,  to  free  it  from 
its  offensive  smell,  it  was  sawn,  and  two  t  ibles  male  fro.n  the 
wool.  Oue  of  these  was  shown  at  the  London  Exhibition  of 
1851.  The  age  of  the  wood,  when  cut,  was  estimated  at  two 
centuries,  so  that  it  would  now  be  a'lout  2,000  years  old. 

The  densest  known  wood  is  the  iron-hark  wood  of  New  South 
Wales,  which  has  a  specific  gravity  of  1.4"i6  ;  the  lightest,  the 
Contra^  or  Anona  pnliistris,  from  Br.izil,  having  a  specific 
gravity  of  only  0-206,  being  lighter  than  cork. 

Woody  fiber  is  considerably  denser  than  water  ;  the  presence 
of  air  between  the  pores  causes  most  kinds  to  float  in  water; 
but  when  thoroughly  saturated  they  sink.  Scorejsby  relates 
the  case  of  a  boat  which  was  drugged  down  to  a  great  depth  by 


a  whale,  and  on  being  raised  to  the  surface  suuk  immediately, 
like  lead,  when  released  from  the  suspendiug-Unc. 

Many  woods  owe  their  density  to  resin  or  gum,  which  fills 
their  pores  ;  this  seems  to  act  as  a  cemeut,  and  bind  the  fibers 
more  firmly  together;  such  woods  are  durable,  as  they  are 
better  protected  from  water  and  insects. 

Warping  and  winding,  in  seasoning,  arise  from  the  curved 
direction  of  the  fibers,  and  from  their  spiral  arrangement  in 
many  trees  :   boxwood  is  often  much  twisted  in  this  manner. 

In  str.iight-grained  woods,  as  pine  and  mahogiiny,  there  is 
but  little  fontraction  ;  but  in  some  of  the  ornamental  kinds, 
liaving  great  confus-ion  of  fibers,  the  shrinkage  is  so  irregular 
that  much  warping,  and  even  cracking,  result  In  the  more 
valuable  woods,  the  thinness  of  the  veneers  into  which  they  are 
cut  remedies  this  evil,  as  permanence  of  form  is  secured  by 
gluing  them  upon  souie  firm,  straight-grained  wood. 

Green  wood  contains  from  38  to  45  per  cent  of  water,  the 
greater  part  of  which  is  removed  in  the  process  of  seasoning 
This,  when  etTected  in  the  natural  way,  by  uiere  exposure  to 
the  air,  requires  a  long  period  of  time  —  from  eight  to  ten 
years  —  for  large-sized  oak  timber  Unless  great  care  be  taken 
dry-rot  is  apt  to  set  in  ;  it  is  also  liable  to  irregular  contraction 
and  splitting,  particularly  in  the  direction  of  the  medullary 
rays.  There  is  usually  no  material  reduction  in  the  length  of 
the  timber. 

In  teak  this  contraction  is  hardly  perceptible,  while  in  soft 
woods  it  may  amount  to  k  inch  in  the  foot.  The  elastii  ity  de- 
pends upon  the  straightness  of  tlie  longitudinal  filers,  freedom 
from  knots,  and  the  simple  character  of  the  medullary  rajs  ; 
the  most  elastic  wooils,  as  lancc-wood  and  hickory,  are  easiest 
to  split,  while  those  in  which  the  fillers  are  much  interlaced, as 
lignum-vitse  and  gnarled  oak,  are  split  with  great  difficulty. 
The  interlacement  of  the  fibers,  while  depriving  wood  of  its 
elasticity,  renders  it  tough,  and  gives  to  many  species,  when 
polished,  a  beautifully  variegated  appearance. 

The  flexibility  of  woods  is  much  increased,  for  the  time,  by 
steaming ;  this  is  done  iu  the  case  of  ship-timber,  shafts, 
staves,  etc.,  which  are  bent  in  the  direction  of  the  grain: 
economy  of  material  and  strength  are  thus  secured.  Timber 
treated  with  steam,  at  a  temperature  of  4S2°  Fah.,  has  its  fibers 
drawn  closer  together :  maple  and  pine  thus  treated  are  ren- 
dered more  valuable  for  musical  instruments,  as  sound-boards, 
etc. ;  walnut  becomes  darker  from  the  formation  of  a  kind  of 
tar,  which  tends  to  preserve  it.  The  loss  of  weight  is  from  one 
third  to  one  half.  Mechanical  compres.'-ion  greatly  increases 
the  density  of  wood;  this  is  practiced  in  the  case  of  tree-nails, 
which  are  driven  through  metallic  rings,  smaller  than  them- 
selves, into  the  ship's  side  {Annersly's  patent,  1821),  the  fibrous 
structure  remaining  undisturbed. 

Wood  is  subject  to  unsoundness.     It  may  be 

Ring-hearted;  split  in  the  direction  of  the  rings  of  yearly 
growth. 

tshaky ;  split  in  the  direction  of  the  medullary  rays  ;  that  is, 
from  the  heart  outward. 

Knotty  ;  defaced  by  large  or  loose  knots. 

Doted;  decayed. 

Lumber  is  depreciated  in  value  by  the  above,  and  by 

Sap :  the  albitmum ,  or  sap-wood  between  the  inner  bark  and 
the  hard  wood,  or  duramen. 

Waney  portions  ;  where  the  edge  is  not  square. 

KnotSy  burh,  blisitrs,  and  bird'f-etje  are  irregularities  of  grain 
p.-oduced  at  the  divarications  of  liuibs,  the  healing  over  of 
wounds,  and  protuberances,  from  whatever  cause,  which  twLstor 
warp  the  grain  from  its  straight  course. 


Table  of  Woods  ("^tw^cni  U.  S."  incmis  East  of  Mocky  Mountains). 


Name  of  Tree. 

Botanical  Name. 

Native  Place,  or 

where  chiefly 

grown. 

QuaUties,  Uses,  etc. 

Acacia 

Acacia  proxima  mordi.. 
AInus  giutinos,t,  etc 

Amygdalus  commuuis . . 

Warm  climates.... 

Europe,  etc 

South  of  Europe,  1 

Syria,  Barbary  f 

W.  coast  of  Africa,. 

America  &  Europe 

Eastern  U.  S 

Temperate  climes  . 

Britain,  etc 

Eastern  U.  S 

E;istern  U.  S 

Easteru  U.  S 

China,  India,  etc. . 
Africa 

Temperate      Eu- 1 

rope J 

Eastern  U.  S 

Temperate  Europe 

N.  E.  America 

N-  E.  .\nu-rica 

N.  E.  America 

India 

Hard,  tough.    Shipbuilding,  gum,  tanning. 

Hard.     Cogs,  pumps,  wooden  shoes,  spoons,  turnery. 

Hard.     Tool-handles,  cogs,  pulleys,  etc. 

Fancy  tables  and  boxes. 

Medium.     Turnery,  ornamental  cabinet-work,  etc. 

Hard,  light  red.     Turnery. 

Soft      Carpentry,  etc. 

Hard,  tough.    Ilandles.  turnery,  hoops,  machine-work. 

H.mi,  ver>-  lasting.     Hoops,  splints,  etc. 

Hard,  white,  lasting      Same  as  white  or  gray  ash. 

Hard,  white.  Carpentry,  agriculfl  implemeuts,  wagons. 

Various. 

Turuiug  ramrods,  violin-bows,  dyeing. 

Hard.     Handles,  lasts,  boot-trees,  planes,  pegs ;  stained 

for  furniture. 
Hard,  yellow.     Framing  planes,  tool-handles,  turnery. 
Hard.    Legs  for  tables,  water-taps,  butter-molds,  spoons. 
Cauces 
Furniture 
Furniture. 
Open-graiD£d  ;  resembling  rosewood  in  color. 

Almond 

Apple 

Apple  (Am.  crab) 

Arbor  vitae 

Ash 

Ash  (black) 

4.8h  (blue) 

Pyrus  nialus  

Pyrus  coronaria 

Thuja  occidentalis,  etc. . 

Fraxinus  excelsior 

Fraxinus  sambucifolia. . 
Fraxinus  quadrangulata 
Fraxinus  americana   ... 
Bambusa  arundinacea 

(See  Linden.) 

Fagus  sylvatica | 

F«gus  ferruginea 

Betula  alba 

Ketula  papyracea 

Ui'tuta  alba  populifoUa .. 
Betula  lutea 

Ash  (white) 

Bamboo 

Bar-wood 

Beech 

Beech. 

Birch 

Birch  (paper) 

Birch{white) 

Birch  (yellow) 

Biti 

vrooD. 


2801 


WOOD. 


Kame  of  Tree. 


Black  Botany  Bay  wood 

Blue  gum 

Bog-oak 

Boxwood 

Brazil  wood 


Buckeye 

Bullet-tree .^. . . 

Buttonwood .'. .. 

Calamander 

Camphor-wood 

Cam-wood 

Canary-wood  

Cangica-wood 

Catalpa 

Cedar  

Cedar  ( bastard) 

Cedar  (reJ) 

Cedar  (rock)  {yellow  I 

cedar) ( 

Cedar  (Spanish) 

Cedar  ( Western) 

Cedar  (West  Indian). 

Cedar  (white) 

Cedar  (white) 

Cedar-wood 

Cherry 

Cherry  (wild  black). . 

Cherry-tree 

Chestnut 

Cocoa-wood 

Cogwood 

Coquilla-nut    

Cork-oak 

Cotton-wood 

Cowdi  pine 


Botanical  Name. 


Eucalyptus  globulus.. . 
Quercus  (7) 


Native  Place,  or 
where  chiefly 

grown. 


Buxus  sempwrvirens  , 

Caesalpina  ecbinata . 

.^sculus  glabra 

Acbras  sideroxylon  . 
(See  Sycamore.) 
Diospyros  quaesita. . . 


Catalpa  bignonoides 

Cedrela  australis 

Libacedrus  decurrens  . . 
Juniperus  virginiaua  .. . 

Juniperus  caUforuica . . . 


Cypress J 

Cypress 

Deodar 

Dogwood 

Dogwood 

Dogwood 

Douglass  pine 

East  India  black  wood 

Ebony 

Ebony  (West  Indian) 

Elder 

Elm 

Elm  (red) 

Elm  (white) 

Fir  (red  silver) 

Fir  (.Scotch) 

Fir  (silver) 

Fustic 

Oreenheart 

Gum  (sour  or  black).. 
Gum  (sweet  or  red).. 

Hawthorn 

Hazel 

Hemlock  (spruce) 

Hickory       (Eastern  I 

shell-bark) f 

Hickory      (Western  ( 

shell-bark,  etc.). .  ) 

Holly 

Holly 

Hoonsay 

Hornbeam 

Horse-chestnut 

Huon  pine 

Iron-wood 

Iron-wood  (redwood). 

Jack-wood 

Juniper 

Kiaboca-wood 

King-wood 

Laburnum 

Lancewood 

Lancewood  (black)... 

Larch 

LarcU  {Western).  ...  I 
Laurel  (mountain). . .  I 
Leopard-wood  or       t  I 

Letter-wood )  j 

Lignum  Tit«e 


Juniperus  occidentatis. . 

Cedrela  odorata 

Cupressus  thyoides 

Thuya  occidcntalis 

Cedrus  libani 

Prunus  cerasus 

Prunus  serotina 

Exocarpus  cupressiformis 
Castanea  vesca 

Lauru.s  chlorosylon 

Attalea  funifera 

Quercus  suber 

Populus  monilifera 

Dammara  austmiis 

Cupressis  sempervirens  . 

Cupressis  thyoides 

Torreya  taxifolia 

Cedru*  deodar 

Bcdfordia  salicina 

Cornus  florida 

Piscidia  erythrina,  etc.. 

Abies  douglassii 

Dalbergia  latifolia 


Diospyros  ebenus | 

Brya  ebenus 

Sambucus  nigra 

Ulmuscampestris.etc... 

Ulmus  fulva 

Uimus  americana 

Abies  amabilis 

Pinus  sylvestris 

Abies  grandis 

Morus  tinctoria 

Nectandra  rodisei 

Nyssa  multiflora 

Uquidamber  styraciflua 
Crataegus  osyacantba . . . 

Corylus  avellana 

Abies  canadensis 


Carya  alba 

Carva  sulcata,  etc. 


Ilex  aquifolium 

Ilex  opaca 

Carpiuus  betulus 

^^culus  hippocastana. . 

Dacrydiuni  frankUnii  . . 

Bumelia  lycioides 

Exythoxylon  areolatum. 
Artocrirpus  integrifolia  . 
(See  Cedar.) 


Cistisus  alpinus,  etc. 

Anona  duquetia 

Oxandra  virgata 

Larix  europsea 

Larix  occidentalis.. . 
Kalmia  latifolia 


Piratinera  guianensis  .. 
Guiacum  officinale 


Australia,  etc 

.\ustralia 

Eug.  and  Ireland.. 
S.  and  W.  Europe  { 

and  Asia  Minor  j 

Brazil 

Tennessee       and  1 

uorthward ) 

Jamaica 

Ceylon 

Warm  climates  . . . 

.\frica 

Brazil 

Brazil 

Ea:st4.'rn  U.  S 

New  S.  Wales 

S.  California. 
East'nU.  S.&Utah 

Utah  to  Pacific  . . . 

W.  Ind. ,  S  Am'ca 
Utah  to  Oregon  . . 

^V'.  Indies 

\.  J.  &  southward 

\.  E,  States 

LebanoD. 

Europe 

Eiistem  U.  S 

.Australasia 

Am'ca  and  Europe 

W.  Indies 

Jamaica 

Braiil 

S.  W.  Europe  .... 
W.SUates  and  Terr. 
Temperate  climes  . 

Soutnern  U.  S 

Florida,  etc. 

N'ew  Zealand 

Himalaya  and  India 

Tasmania 

Eastern  U.  S 

Jamaica 

Uiiiaiu,  etc 

India   

Mauritius,  Cey-  I  i 
lon.India.Africa  f  i 

Jamaica [ 

Europe  and  Am'ca 

Europe 

Eastern  U.  S 

Eastern  US 

Sierra  Nevada  .... 

Europe     

California. 

X.  and  S.  America 

Guiana^  Trinidad  . 

E;istem   U.  S 

Ea.'^tem  U.  S 

Europe,  etc 

Europe 

Northern  America. 

East  of  Alleghanies 

Mississippi  Valley  . 

Europe 

S.  E  United  States 

India 

Europe 

Asia  and  Europe. . 

Tasmania | 

Eastern  U.  S 

.lamaiea    

S.  .\--^ia,  Ceylon  ... 


E.  Indies 

Brazil 

I  Europe 

j  S.  .America 

j  .Inuiaica 

j  Europe 

I  Or»-*goii  

Peuu.  &  southward 

C.  America 

W.  Indies 


Qualities,  Uses,  etc. 


Hard.     Handles  for  instruments,  turning. 

Hard.     House  and  ship  building,  bridges,  piles. 

Hard  and  black.     Fancy  cabinet-work,  inkstands,  etc. 

Hard.    Turnery,  wood-engraver 's  blocks,  rules,  etc. 

Dyeing,  violin-bows,  turning. 

Soft,  spongy,  white.    Splints  for  baskets,  bowls. 

Hard,  durable.     Best  timber-tree  of  Jamaica. 

Very  hard ;  beautifully  marked-    Furniture. 

Soft.     Cabinet-work  and  turning. 

Dyeing  and  turning. 

Cabinet-work,  marquetry,  turning. 

Cabinet-work,  turning. 

White,  lasting.     Posts. 

Soft.    Furniture  and  small  cabinet-work. 

Soft.     Pencils,  furniture,  cigar^bozes. 

Yellow,  lasting.    Various. 

Cigar-boxes. 

Various. 

Soft-     Furniture,  small  cabinet-work,  cigar-boxes. 

Building  and  fencing. 

Various. 

Soft.     Cabinet-work,  turnery,  Tunbridge-ware,  etc. 

Medium,  red.     Furniture. 

Hard-     Gun-stocks,  axe-handles,  spokes,  turnery,  etc. 

Takes  a  good  f>olish.     Furniture,  turnery,  hoops,  etc. 

An  exogenous  hard  wnod  used  for  turning  and  flutes. 

Hard.     Mill-framing,  cog-wheels,  etc. 

Nuts,  hard.     U.<ed  in  turnery. 

The  bark  affords  common  cork. 

Medium,  white. 

Wood  very  durable.     Turnery,  etc. 

Soft.     Carpentr}-,  shingles,  etc. 

Hard.     Shipbuilding,  etc. 

Wood  very  durable.     Building,  etc.     Yellow  color. 

Hard :  beautifully  marked.     Ornamental  furniture. 

Hard,  red.     Turnery. 

Hard.     Wheels,  carria^s,  etc. 

Medium.     Carpentry,  building,  etc. 

Heavy,  close-grained.     Furniture. 

Hard.     Boxes,  inkstands,  furniture,  etc.    Black  ebony. 

Hard-     Turnery,  cabinet-work,  etc.     Green  ebony. 

Soft.    Turnery,  rules,  shuttles,  sap-spiles. 

Hard,  durable.     Planking,  wedges  for  railway  chairs. 

Medium,  rtd      Carpentry.     Bark  yields  slippery  elm. 

Medium,  white.     Staves,  hoops. 

(See  also  Spruce  ;  Hemlock  ) 

Medium  hardness.    The  yellow  deal  used  in  Europe. 

Dyeing,  mosaic-work,  and  turning. 

Hard  and  very  durable.    Shipbuilding,  wharves.bridges. 

Hard,  tougb,*white.     Hubs. 

Inferior  to  the  black. 

Hard  and  white :  takes  a  good  polish.    Turnery. 

White :  takes  a  good  polish.     Tumerj',  hoops,  etc. 

Various. 

Hard.    Implements  and  vehicles. 

Hard.     Implements  and  wagons. 

Hard.     Turnery,  cabinet-work,  calico-printer's  blocks. 
Hard,  white.     Oruameutal. 
Alternate  red  and  black  streaks. 
Hard.     Mill-work,  turnery,  etc. 

Soft.     Brush-backs.  Tunbridge-ware,  turning.  , 

Hard-     Planking,  house,  and  ship   building,  cabinet- 
work, picture-frames,  etc. 
Hard.     Turnery. 

Hard.    Cog-wheels,  mill-frames,  etc- 
Hard.     Furniture,  etc. 

Boxes  and  ornamental  work. 

Hard.     Turning  and  small  cabinet  work. 

Hard-     Turnery,  etc. 

Hard     Springs,  archery  bows,  cues,  and  fishing-rods. 

Hard.     Springs,  archery  bows,  cues,  and  fishing-rods. 

Durable      Various  uses;  source  of  Venice  turpentine. 

(See  also  Tamarac.) 

Hard,  red.     Turnery. 

Hard  ;  takes  a  fine  polish.    Canes,  etc. 

Hard.   Pestles,  mortars,  turnery,  sheaves,  bowls,  rulers. 
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Name  of  Tree. 

Botanical  Name. 

Native  Place,  or 

wiiere  chieHy 

grown. 

QuaUties,  Uses,  etc. 

Lignum  vitoe 

Lime 

Linden  (Linn,  ba^-  t 
wood, i 

Guiacuui  sanctum 

Tilia  europu;a 

Tilia  americana 

Hymeusea  courbaril.... 

Uobiuia  pseudacacia 

Uucuiatoxylou       cam- 1 

pechiannm  ] 

Suretema  mahagoni 

Cereocarpus  ledifolius  . , 

S.  Florida 

Hard,  dark.     Turnery  and  ornanicntal. 
Clu^e-graiued.     Carving,  hoops,  turnery,  etc. 

Soft,  white,  flexible. 

Hard.    Timber  for  steam-engine  frames,  tree-nails,  etc. 
Tough  aud  durable.     Posts,  tree-nails,  turnery,  hubs. 

Dyeing. 

Hard.     Furniture,  cabinet-work,  turnery,  etc. 

Hard,  dark-rtd.     Ornauientiil. 

Cabinet-niaking,  shipbuilding. 

Same  us  saccharinum. 

Soft,  and  less  useful. 

Hard,  white.  Sugar,  carving,  gun-stocks,  framing- 
timber,  furniture. 

Hard,  tough.     Poles  and  shafts  for  carts,  wagons,  etc. 

Similar  to  the  apple. 

Leaves,  for  the  silkworm. 

Medium,  red,  very  lasting.     Posts  and  framing. 

Hard  ;  smells  of  musk  ;  takes  a  fine  polish.  Ornamen- 
tal furniture. 

Turning,  knife-handles,  etc. 

Hard.     Clo^e-grained  ;  takes  a  good  polish. 

Dark  ;  finely  marked.    Cabinet- work,  turnery,  etc. 

Dark  flesh-color. 

Close-grained.     Flutes,  carving. 

Medium.     Building,  carpentry,  etc. 

Medium.    The  white  fJeal  utfed  in  England. 

Greenish  brown  ;  close-grained  ;  lakes  fine  polish. 

Hard.     Shipbuilding,  furniture,  turnery,  implements. 

Hard.     Shipbuilding,  furniture,  turnery,  etc. 

Hard,  red.     Building,  shingles. 

Building,  fencing,  etc. 

Hard,  red.     Building,  shingles. 

Hard,  yellow.    Building,  furniture,  implements, wagons. 

Medium.    Furniture,  turnery,  etc. 

Hard,  yellow,  v«ry  lasting.  U'agons  and  implements, 
wedges. 

Soft.     Baskets,  plait,  wicker-work  generally. 

Hard.     Agricultural  Implements,  cabinet-work,  etc. 

Paddles,  cotton-gin  rollers. 

Various  uses  in  mechanics.     Oil. 

Hard.    Walking-sticks,  umbrella-handles,  etc. 

Turning,  carving,  blocks  for  calico-printers,  etc. 

Another  name  for  partridge-wood. 

Medium.     Lumber  for  building  and  carpentry. 

Various. 

Various.    Turpentine. 

Building,  etc. 

Principal  timber-tree  of  North  America. 
.Medium,  yellow.     Buikliug  and  various. 
Medium  ;'  called    buttonwood    and   sycamore.       Bed- 
steads, musical  instruments,  etc. 
Medium.     Joinery,  cabinet-work,  turnery. 
Soft.     Wooden  dishes,  carving  generally. 
Soft      Turnery,  ornamental  work,  small  cabinet-wares. 
Planks  for  shipbuilding  and  spars. 
Medium.     Furniture,  carving,  turnery,  etc. 

Medium.     Building,  furniture,  paper. 

An  ornamental  wood  ;  takes  a  good  polish. 

Hard.     Furniture,  beds  for  mortars,  etc. 

Medicinal. 

A  cane.     Brooms,  plaiting,  lashing,  etc. 

Dyeing  and  turning.     Called  also  ruby-wood 

Various. 

Hard.     Close-grained;  takes  a  good  polish. 

Moderately  hard.     Pianos,  furniture,  turnery,  etc. 

Hard.     Pianos,  furniture,  turnery,  etc. 

Hard      Ornamental  furniture,  turnery,  etc.                       I 

Soft,  fragrant.    Fancy  boxes,  etc.,  and  carving.    Colors, 

white,  yellow,  and  red. 
Dyeing,  turning. 

Hard.     Flooring  of  houses,  carpenter's  bench-screws. 
Turning,  cabinet-work,  and  in  nifditine. 
Ornamental  cabinet-ware,  beautifully  marked. 
Hard.     Carpentry. 

Medium.     Afl"ords  the  yellow  deal  used  in  England. 
Red,  hard,  and  lasting.     Tool-handles,  etc. 
Hard.     Cabinet-work,  chairs,  picture-frames,  etc. 
Hard,  beautifully  marked.     Furniture,  cabinet-work. 
Hard.     Shipbuilding,  etc. 
Walking-sticks,  etc.     .VIso  known  as  teopard-v,- ood  and 

Ittter-wond.     Beautifully  variegated. 
Soft.     Skewers,  etc. 

Hard.     Building,  carpentry,  etc. 

Soft.    Wooden  platters,  turnery,  carving,  etc. 

Eastern  U.  S 

W.  Indies 

East  of  Miris.  Kiver 

Jamaica,  tlonduras 

C.  America,  Cuba  . 
Rocky  Mountains . 

Logwood 1 

Mahogany 

Mahogany  i,  mountain) 

Mangrove 

Maple  (black) 

Maple  (red) 

Maple  (sugar) 

Mountain-ash 

Eastern  U.  S 

Eastern  U.  S 

Eastern  U.  S.  . . .  | 

Australia 

Britain,  etc 

Europe,  China. . . . 

Eastern  U.  S 

TasDiauia  and  N.  | 

S.  Wales \ 

Brazil 

S.  Europe 

Tasmania 

India 

S.  of  Europe 

Norfolk  Island.... 
Norway 

Acer  rubruui 

Acer  sacchariuum 

Eucalyptus  pilularis  ... 

Pyrus  aucuparia 

Morus  alba  et  nigra 

Mulberry  (red) 

Muskwooii 

Mustaiba 

Eurybia  argophylla  . . .  j 

Myrtus  communis 

Fagus  cunninghamii  . . . 

Myrtle  (Taemanian).. 
Nellec 

Nettle-tree 

Norfolk  Island  pine.. 
Norway  spruce 

Ceitis  australis 

Amucaria  excelsa 

Abies  excelsa 

Oak 

Oak  (African) 

Oak  (black) 

Oak  (chestnut) 

Oak  (red) 

Oak  (white) 

Olive        

Quercus  robur,  etc 

(See  Teak) 

Quercus  tinctoria 

Europe,  etc 

Africa 

Eastern  U.  S 

Eastern  U.  S 

Eastern  U.  S 

Eastern  U.  S 

Europe,  Syria,  etc. 
Ark.  aud    south-  t 

ward ) 

Europe 

Tasmania 

Quercus  tinctoria 

Oleaeuropiea 

Madura  aurantiaca  ...  1 

Salix  viminalis,  etc 

Callitris  australis 

Aspidospernia  esceisum. 
(See  Porcupine-wood)  .. 
Heisteria  coccinea.etc... 
Pyrus  communis 

Species  very  numerous  . 

Piuus  jeffreyi 

Piuus  rigida 

Osage   orange  (Bois  1 

Oyster  Bay  pine 

Paddle-wood 

Palm 

Partridge-wood 

Pear 

Pheasant-wood 

Pine 

Pine  (Cal.  yellow).... 

Pine  (pitch) 

Pine  (red) 

Pioe  (spruce) 

Pine  (white) 

Pine  (yellow) 

Plane  (occidental)  . . . 

Plane  (Oriental) 

Plane  or  svcauiore  .. . 
Plum 

Tropical  dimes  ... 
\V.lnd.  and  S.Am. 

Europe  and  Asia.. 

California 

S.  E.  United  States 

Eastern  U.  S 

S.Car.&  southward 

Eastern  U.  S 

Northern  America. 

N.  America | 

Pious  glabra 

Pinns  strobus 

Platanus  occideutalis  . . 

Platanus  orientalis 

Acer  pseudo-platan  us  . . 

Prunus  domestica   

Oalopbyllum  angustifolia 
Populus  alba,  etc 

Liriodendron  tuljpifera  . 

Cocos  nucifera 

Oopiifera  pubiflora 

Calamus  rotang 

Pterocarpus  santalinus  . 

Sequoia  gigautea 

Rhododendron  (various) 

Dalbergia  (') 

Pterocarpus  erinaceus.etc 
Acacia  (?) 

Santalum  albuLi 

Csesalpina  .<iapan 

Atherospernia  moschata 

Sassafras  officinalis 

Chloroxylon  swientenJa . 

Shorea  robusta 

Pinus  sylve.stris 

Amelanchier  canadensis 
Casuarina  quadrivalvis.. 
Lencadendrnn  argenteum 

Dalbergia  sissoo 

j 

Britain,  etc 

Britain,  etc 

India 

Europe  and  Asia. . 

Eastern  U.  S 

Tropical  dimes  ... 

Brazil 

Tropical  America. . 
Tropical  climes  ... 

India 

California 

Himalaya 

Brazil,  C.  Am.,  Ind. 

Gambia 

Tasmania,  etc 

India } 

India 

Tasmania 

Poplar 

Poplar  (white,  tulip-  i 

tree) f 

Porcupine-wood 

Purple-heart 

Katuns 

Red  Sanders 

lied  wood 

Uhridodendron 

Uosewood 

Rosewood  (African).. 
Rosewood  (Tasmanian) 

Sapan-wood 

Sassafnw 

Satin-wood 

E.  Indies 

E,   Indies 

Scotland,  etc 

I-^istern  U.  S 

Tasmania 

Cape  of  Good  Hope 

India 

W.  Indies  and  S.  ) 

America J 

Britain,  etc 

Sierra  Nevada. 
Rocky  Mountains. 

Scotch  fir 

Service-tree 

She-oak  

Silver-wood 

Snake-wood 

Spindle-tree 

Spruce  (black) 

Spruce  ( Engelmann's) 

Stringy  bark 

Sycamore i 

Eunonymus  europfeu.<i. . 

Abies  dougla.'^sii 

.\bie.i  engelmanni 

Eucalyptus  fabrorum... 
Acer  pseudo-platanus  . . 

Temperate  climes  . 

WOOD,  ARTIFICIAL. 
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Xame  of  Tree. 

Botanical  Name. 

Native  Place,  or 

where  chiefly 

grown. 

: —                     1 

Qualities,  Uses,  etc.                               ' 

Platan  U6  occidentalb  .. . 

Vicus  sycomoru,-; 

Larix  amtrrican;! 

OldtielUia  alricana 

Tectoua  ^aadi? 

Cralapgus  punctata 

Eastern  U  S 

Hard,  white,  coarse.    Turnery,  furniture. 

Hard.     Railway-carriages,  shipbuilding,  etc. 
Hard.     K^l  way -carriages,  shipbuilding. 
Hard,  light-red.     Turnery. 
Furniture  and  cabinct-wurk. 
Dark-colored  :  takes  fine  polish. 
Hard.    Veneers,  cabinet-work,  turnery,  etc. 
Turnery. 

A  nut  used  in  turnery. 

Medium,  dark.     Furniture,  ornaments,  gun-$tocks. 
Hard.     Furniture,  gun-stocks,  etc. 
French  is  a  misnomer.    Called  in  England  Circassian 
walnut. 

Soft,  pale  brown.    Furniture.                                           | 

Hard  :  resembles  box.     Wood-engraver's  blocks. 

Soft.  Wooden  shoes,  pegs,  spoons,  baskeU,  plait,  hoops. 

Cabinet  and  marquetry  work  and  turning. 

Hard.     Furniture,  turnery,  walking-sticks,  etc. 

irard,  red. 

Cabinet-work,  brushes,  etc. 

Sycamore  iFig) 

Tamarac  i  Am.  larch). 

Teak  { African  t 

Teak  i^Iodian) 

N   andN.  E.  States. 

W.  Africii 

India 

Eastern  US 

India 

IlimaJava 

Australia,  etc 

Surinam  

C.  America,  etc   .. 

Eastern  C  S 

Europe,  etc 

Persia ,   A.-ia  Mi-  j 
nor,  etc ( 

Eastern  U.  S 

\   S.  Wales^etc... 
Europe  and  Am'ca 

■lamaica 

Britain,  etc 

Col   and  Oregon  . . 
Brazil 

Toqua 

Tulip-wood 

Uarpalia  pendula 

Turtle-wood 

Vegerable  ivorv 

Walnut  (black) 

Walnut  (English) 

Walnut  (French) 

Walnut(wbit<)(but-  \ 
ternat) ) 

Phvtelephas  macrocarpa 

Juglans  nigra 

Juglans  rcgla 

( 

1 

Juglans  cinerea 

Pittosporum  bicolor,  etc 
Saiix  (.various) 

Willow 

Yacca-wood 

Yew       

Tasus  brerifolia 

"Wood,  Ar-ti-fi'ciaL  A  composition  which  is 
]>hsiic  when  warm  or  wet  (as  tlie  vnae  may  h*-),  l>nt 
hardens  into  a  material  resembling  or  liaving  the 
uses  of  wood. 

The  materials  are  usually  selected  from  among  the  follow- 
ing: — 

Paper,  paper-pulp,  glue,  flour,  sawdust,  hemp,  shavings, 
ivory  and  bone  dust,  albumen,  resins,  gums,  metallic  oxides, 
drying-oils,  gelatine,  sulphur,  caoutchouc,  gun-cotton,  gutta- 
percha, mineral  salts. 

The  means  used  are  pulping  or  other  me;ins  of  incorporation  ; 
pressure  in  molds,  baking,  etc  ,  according  (o  material. 

The  purposes  are  niolJings,  veneers,  pirtjuetry,  the  usual 
uses  of  horn,  ivory,  hard  rubber,  bone,  etc 

English  patents  from  1772  to  IS'Jj :  — 

\o5. 1.011,  of  1772,  Wbitt(.K-k  and  Hodgson.  Composition  for 
carving,  ca.sting.  or  modeling,  composed  of  cartridge-paper, 
glue,  wheat-fiour,  beech-tree  sawdust,  and  hemp. 

1,573,  of  ISoi,  Hirchinsand  Batley.  Shavings  of  wood,  ivory, 
and  bone,  combined  with  glue,  and  perfumes  added,  forming  a 
plastic  ma=s  which  may  be  molded  by  pre-ssure. 

2,232,  of  1S.>5,  F.  C.  Lepage  Mixture  of  sawdust  and  albu- 
men, gelatine,  or  size,  with  vegetable,  animal,  or  metallic  pow- 
ders. 

2.359,  of  1855,  .A..  Parkes.  1.  Oils  are  treated  with  chloride  of 
sulphur  solution,  converting  them  into  a  sub.stance  resembling 
vulcanized  rubber,  which  may  be  combined  with  caoutchouc. 

2.  To  a  solution  of  gun  cotton  are  added  gums,  resins,  india- 
rubber  or  gutta-percha,  animal  substances,  as  phosphates  of 
ammonia  or  magnesia,  oxile  of  cadmium,  perchloride  of  mer- 
cury, oxide  of  tin,  alum,  etc. 

5iS,  of  1S5S,  JobnC.  Martin.  Any  fibrous  substance  of  which 
paper  m.ay  be  made,  resin,  soda  or  potash,  glue,  a  drying  oil, 
and  sugar  of  lead. 

No.  112,  of  IsSl,  C  Stevens.  Wood-shavings  are  treated  with 
caustic  Ive,  rendering  the  fibers  separable.  The  mass  is  then 
fermented,  and  the  resulting  paste  may  be  molded  into  any  de- 
sired shape. 

No  2.6S0.  of  1864.  A  H  A  Durant.  Hemp  or  other  fiber 
is  combined  with  papier-nwch^. 

"Wood-bend 'ing  Ma-chine'.  Wood  is  bent  for 
many  purposes  :  ship-timbers,  furniture,  plows,  and 
other  tools  of  agriculture,  si *?igh -runners,  carriage- 
bows  and  wheel-rims,  hoops,  staves,  etc. 

The  Vienna  bent-wood  furniture  is  very  elegant 
and  light,  and  the  Gardner  chair-seats  of  l>ent  and 
perfirated  veneers  are  both  strong  and  well-looking. 

The  use  of  heat  as  an  agent  in  bending  wood  wa'  known  to 
the  ancients.  In  the  "  Argonautics  "  of  Valerius  Flaccus,  we 
read  of  the  building  of  the  renowned  ship  "  Argo. "  The  pas- 
sage has  been  rendered  thus  :  — 

*'  The  bustUng  throng  of  men,  and  groves  he  sees 
Hewn  down,  and  axes  sounding  through  the  shores  ; 
With  the  thin  saw  how  Tiphys  slits  the  pine, 
And  joins  the  .sides,  he  views  :  hoic  stubborn  brams 
Relent  ami  xoflen  to  the  suppUns  fir^y 

Book  I. ,  Terse  125. 

Theocritus,  the  Greek  poet,  describes  the  chariot-maker  bend- 
ing a  heated  wooden  tire  to  form  "  the  circumference  of  a 


chariot -wheel ."  The  wood  is  described  to  be  that  of  a  wild 
fig-tree      The  Egyptians  also  tjcnt  ibeir  tires. 

It  is  found  that  while  the  compression  of  the  fibers  of  wood 
in  bending  but  slightly  impairs  thvir  strength,  the  effect  of 
stretching  is  to  permanently  weaken  them.  By  placing  the 
piece  of  wood  in  an  iron  frann"  which  prevents  any  elongation 
and  causes  the  whole  bending  to  take  place  by  compression, 
the  piece  is  not  rendered  sensibly  weaker. 

Many  of  the  patented  improvements  are  to  enable  the  wood 
to  be  so  clampe*^!  as  to  prevent  cracking  or  checking,  and  to 
maintain  the  natural  strength  iiv  repressing  the  tendency  to 
extension  on  the  outer  edge  of  tiie  curve. 


SZf  i^A-Runicer  Bender. 


Fig.  7311  is  a  means  for  bending  sleigh  bodies  or  runners. 
The  flexible  metallic  band  binds  the  strip  upon  the  former^ 
and  has  an  eye  on  its  end  tlirough  which  the  strip  is  pa&sed  to 


Carria^-Bow  Bender. 


be  grasped  by  the  clasp  on  the  roller,  which  forms  the  front 
curve  of  the  runner. 

Fig.  7312  is  a  carriage-bow  bender.  The  strips  are  supported, 
when  the  bending  begins,  by  the  flexible  plate  th.->l  presses  the 
strips  against  the  formers  to  prevent  their  being  abruptly 
bent  and  broken. 

Fig.  7313  is  to  bend  the  front  of  pianos,  when  built  up  of 
thin  sheets  of  wood  and  Teoeered,  and  it  consist.'  of  a  concave 
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Piano-Front  Bender. 

bed,  having  the  form  of  the  front  and  comers  of  piano-frames, 
in  which  the  thin  sheets  that  form  the  frame  are  glued  to- 
gether aod  veneered  ou  the  two  sides,  and  held  between  heated 


Wood- Bending  Strap. 

metallic  plates  or  hending-straps.  They 
are  then  forced  into  this  concave  bed,  and 
held  in  such  position  until  the  wood  is 
firmly  set. 

Fig.  7314  is  a  wood-bending  strap,  in 
which  the  sections  are  connected  by  wire 
ropes  which  pass  throngh  them  Each 
section  has  a  projection  or  recess  engag- 
ing the  teeth  of  the  wheel  by  which  the 
timber  is  bent. 

Wood-bor'ing  Ma-chine'. 

See    BoRixG-MACiiiNK  ;    Joiner  ; 

AVOOD-WOIIKER  ;    (itC. 

■Wood-bun'dling  Ma-chine'. 

A  machine  for  clainpiiig  tirewood  in  bundles,  to  be 
tied. 

Such  usually  have  a  pair  of  clamping-jaws  which  grasp  the 
Bheaf  of  sticks  tightly  while  being  tied  with  wire  or  string. 
Fig.  7315  is  a  machiae  in  which  the  lever,  by  intermediate 


devices,  tightens  the  gripping  bow  upon  the  split  wood  that 
lies  in  a  slotted  cradle,  and  holds  it  firmly  for  binding. 

Wood'bur-y-type.    A  piouess  of  photo-engrav- 
ing and  printing,  invented  by  Mr.  Walter  Woodbury. 

A  plate,  coated  on  one  side  with  a  solution  of  bichromate  of 

S  potash  or  bichromate  of  ammonia,  in  gelatine,  is  exposed,  in 

contact  with  a  negative,  to  the  light,  which,  passing  through 

the  unshaded  portions  of  the  negative,  renders  certain  portions 

Fig,  7316. 


Wood-Eundlins  Machine. 


Press  used  in  the  Woodburi/  Process. 

of  the  gelatinous  film  insoluble,  while  the  other  parts  remain 
more  or  less  soluble,  in  proportion  to  the  intensity  of  shade  in 
the  negative. 

The  plate  is  then  placed  in  a  bath  of  warm  water,  and  the 
soluble  portions  of  the  gelatine  removed.  This  leaves  the  gelat- 
inous film  in  the  condition  of  a  woodcut,  the  shades  being  in 
relief  and  the  lights  in  intaglio. 

It  is,  after  becoming  dry  and  hard,  placed  in  a  hydraulic  press 
(Fig.  7310),  covered  with  a  plate  of  type-metal,  and  subjected  to 
a  powerful  pressure,  which  gives  a  rever.sed  impression  of  the 
gelatinous  film,  the  lights  being  in  relief  and  the  shades  in 
intaglio,  enabling  the  plate  to  be  printed  from  after  the  manner 
of  a  copperplate-engraving.  In  order  to  bring  out  the  half- 
tones, a  peculiar  ink  is  employed,  consisting  of  gelatine  hold- 


Fig.  7317. 


IV'ood  -  Carving  Machine. 

ing  coloring-matter  in  solution,  by  which  the  effect  of  a  water- 
color  dniwing  is  produced,  the  paper  absorbing  from  the  plate 
a  quantity  of  ink  proportional  to  the  depth  of  each  depression 
Several  printing-presscp.  of  very  simple  construction,  are 
placed  on  a  revolving-table,  which  is  turned  to  bring  each  of 
them  snccessively  to  the  hand  of  the  operator,  who  applies  the 
paper  and  ink,  and  waits  until  the  same  press  comes  around 
again  to  remove  the  picture,  in  order  to  allow  the  impression 
time  to  become  fixed- 


WOOD-CARPET. 
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"Wood-car'pet.  A  floor-covering  made  of  slats 
or  more  ornamental  shapes,  glued  or  cemented  upon 
a  cloth  backing.  The  slats  or  strips  of  wood  are  of 
different  colors,  and  are  aiTanged  to  produce  all  the 
effects  of  tessellated  Hoors,  mosaic  work,  etc.,  and, 
being  about  one  fourth  of  an  incli  in  thickness,  they 
will  wear  many  years.      They  are  finished  in  oil. 

Wood-carv'ing  Ma-cliiiie\  A  machine  by 
which  designs  and  patterns  resembling  carved  work 
are  produced  in  wood  by  pressure.  The  material  is 
passed  between  a  bed-]date  and  a  die-cylinder,  on 
which  the  required  design  is  cut.  See  also  Fig. 
1169.  page  492. 

Wood 'cock-eye.  An  English  name  for  a  snap- 
hook. 

Wood'cut.     Sf'c  Wood-enTtRavixg. 

"Wood-em-boss'ing.  One  ibrm  of  wood-CrtrriHj/, 
so  called,  is  made  by  softening  and  then  pressing  in 
molds  ;  another  is  a  burning  process.  See  Bmth- 
■waite's,  mentioned  on  page  492. 

In  a  Parisian  process  known  as  Xyloplasty,  the  wood  is 
softened  by  steam,  and  imbued  with  ccrtJiiu  iugredients,  which 
impart  to  it  sutficient  ductility  to  enuhle  it  to  receive  bas-rehef 
impressions  from  four  to  five  millimetres  in  hight.  For  nie- 
daUions,  bosses,  etc.,  mastic  is  forced  iuto  the  hollows,  so  that 
all  tendency  in  the  compressed  wooj  to  split  or  open  is  com- 
pletely oTcrcome.  For  book-biuJing  purposes  much  seeois  to 
be  expected  from  this  process,  as  it  is  applicable  to  the  scented 
or  odoriferous  wooils  —  cedar,  teak,  cypress,  rosewood,  etc. — 
which  repel  worms. 

"Wood'en  Brick.  A  brick-shaped  block  built 
into  a  wall,  to  afford  nail-hold  in  securing  the  in- 
side wood-work. 

Wood'en  Bridge.  One  altogetlier  of  wood,  or 
a  wooden  frame  resting  iijion  masonry  piers. 

The  bridge  across  the  Euphrates,  at  Babylon,  described  by 
Herodotus  as  built  by  Nitocris,  consisted  of  wooden  spans 
supported  on  stone  piers.  The  latter  were  constructed  during 
a  temporary  deviation  of  the  river  iuto  a  vast  basin  excavated 
to  form  a  lake.     (Herodotds,  I.  186) 

The  bridge  across  the  Tiber,  the  Pons  Sublicius,  was  made 
of  wooden  beams, as  its  name  indicates.  It  was  built  hyAncus 
Martius  when  he  united  the  Janiculum  to  the  city  of  Rome, 
and  is  renowned  as  the  scene  of  the  exploit  of  Iloratius,  when 
Rome  was  attacked  by  "  Lars  f'orsenna  of  Clusiuni."'  It  was  still 
a  wooden  bridge  in  the  time  of  Augustus,  and  was  carried  away 
by  a  flood  in  the  time  of  Oiho.  It  vtas  situated  at  the  foot  of 
the  Aventine  mount. 

Caesar's  bridge,  over  the  Rhine,  05  B.  c,  was  of  wood,  built 
upon  piles  (Fig.  924,  «).  Cies;ir  tells  us  that  two  timbers,  18 
inches  square,  and  pointed  at  their  lower  ends,  were  sunk  into 
the  river,  and  afterward  driven  2  feet  disLint  from  each  other 
by  machines;  these  piles  were  slightly  incline.1 ;  two  others 
were  driven  opposite  to  them,  at  a  distance  of  40  feet,  inclining 
in  the  contrary  direction  ;  the  two  pairs  were  connected  at  the 
top  by  a  transverse  beam  2  feet  thick,  and  over  these  were  laid 
joists  in  the  direction  of  the  breadth  of  the  river,  which  were 
covered  with  hurdles,  to  sustain  the  road-  On  the  down- 
Stream  side  inclined  piles  were  driven,  to  support  the  bridge 
against  the  force  of  the  current;  and  above  the  bridge  were 

Fig.  7318. 


others,  to  protect  it  from  injury  against  floating  objects.    It 

was  completed  in  ten  days. 

The  bridge  of  Trajan,  across  the  Danube,  had  22  wooden 
arches  and  23  piers.  It  was  3,010  feet  long  and  48  feet  high. 
It  Was  destroyed  by  Hadrian,  professedly  to  prevent  incursions 
of  tUe  barbarians  on  tbe  north  of  the  Danube,  but  possibly  to 
remove  a  great  work  which  dwarfed  his  own  memorials.  He 
also  put  to  death  the  architect,  Artemidorus.  i?ee  Fig.  924,  6, 
page  379- 

In  small  wooden  bridges  the  pieces  running  from  pier  to 
pier  are  called  sleepers,  or  string-pieces.  These  support  the 
cross-joists,  on  which  the  plunking  is  laid.  Caps  on  the  pier- 
po.'ts,  to  shorten  the  bearing  of  the  sleepers,  are  called  bolsters. 

The  wooden  bridges  of  tue  Middle  Ages  were  generally  sup- 
ported upon  piers  composed  of  one  or  more  rows  of  piles,  and 
sufficiently  near  together  to  be  connected  by  single  timbers  of 
moderate  length.  This  very  simple  construction  did  not  admit 
of  long  spans. 

In  the  works  of  Palladio  we  find  examples  of  the  truss.  Fig. 
7318,  a,  shows  a  bridge  of  his  over  the  turret  of  Cismone,  ne;ir 
Bassano,  having  a  span  of  108  feet.  Fig.  7318,  c,  is  another 
bridge,  by  Palladio,  over  the  Brcnta. 

A  third  bridge,  by  the  sjtme  architect,  on  the  arch  principle, 
is  shown  in  Fig.  7318,  6.  Each  compartment  corresponds  to  a 
voussoir  in  a  masonry  arch. 

These  constructions  enable  short  timbers  to  be  used  for  a 
comparatively  long  span.  The  joints,  however,  cannot  be  made 
very  strong,  and  tend  to  diniinit-h  the  stability  of  tbe  structure, 
so  that  it  sooner  gives  way  under  the  jarring  strains  to  whicli 
it  is  exposed. 

Fig.  7319,  d,  shows  one  of  the  wooden  arches,  49  feet  in  span, 
over  the  Thames,  at  Kingston.  This  approaches  ih  form  the 
continuous  curved  rib,  which  is,  however,  a  more  solid  con- 
struction, being  built  up  of  pieces,  arranged  to  break-joints, 
and  bolted  together,  so  as  to  act  as  a  solid  mass  (.Figs.  312-316). 
This  principle  has  been  adopted  in  many  brieves  of  cODSider- 


Wooden  Bridges. 
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able  magnitude,  both  in  Europe  and  America,  among  others 
that  over  the  Regnitz,  near  Romberg,  designed  by  Wiebeking, 
and  built  in  1809  {e.  Fig.  7319). 

The  celebrated  wooden  bridge  over  the  Rhine,  at  Schaff- 
hausen,  erected  in  1757,  had  a  span  of  .3*>4  feet.  A  stone  pier, 
the  relic  of  a  former  structure,  existed  near  the  middle  ol  the 
stream,  but  it  is  said  that  the  builder,  L'lricfirubenmann,  though 
erecting  the  bridge  directly  over  this  pier,  in  deference  to  the 
timidity  of  the  authorities,  apparently  using  it  for  a  central 
support,  purposely  took  care  that  the  bridge  should  not  rest 
upon  it.  The  bridge  was  destroyed  by  the  French  in  1799. 
Both  Ulric  Grubenmann  and  his  brother  .!ohn  displayed  great 
skill  and  boldnes.^  in  their  bridge  constructions.  John  built  a 
timber-bridge  at  Kircheoaw,  240  feet  in  length;  and  the  two, 
conjointly,  one  near  Baden,  200  feet  in  length,  and  another,  at 
Wattenghen,  198  feet  long. 

The  two  leading  forms  of  modern  wooden  bridges  are  the 
lattice,  in  which  the  principle  of  the  truss  is  employed;  and 
the  arched,  which  derives  its  strength  from  the  actual  com- 
pression of  the  wood,  the  ends,  as  in  other  arched  structures, 
resting  upon  and  pressing  apainst  abutments.  This  is  the  style 
of  bridge  which  appears  to  have  been  principally  employed  in 
Europe;  while  the  lattice,  or  truss,  or  some  combination  of  it 
with  the  arch,  has  been  very  extensively  made  use  of  in  the 
United  States.  One  of  tbe  hest  examples  of  the  former,  the 
bridge  over  the  Limniat,  in  Switzerland,  was  built  shortly  after 
the  middle  of  the  eighteenth  century,  by  the  Grubenmann 
brothers ;  the  span  of  its  wooden  arcli  was  390  feet,  with  a  rise 
or  versed  sine  of  43  feet ;  this  is  said  to  have  been  the  widest 
span  ever  formed  of  timber. 

A  bridge  over  the  Seine,  at  Paris,  built  in  JS02,  has  a  span  of 
104  feet,  with  a  versed  sine  of  but  6  feet  6  inches.     The  lattice 


Fig.  7320 
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Fig.  7321. 


Fig.  7324. 


Town's  Lattice-Truss  (Side  Elevatton). 

bridge  has  generally,  in  practice,  where  great  strength  and 
rigidity  are  required,  been  eombined  with  the  arch,  though 
examples  of  smaller  structures  more  especially,  in  which  the 
whole  weight  of  the  bridge  and  its  load  aro  boi-ne  by  the  truss, 
are  extremely  c-ommon.  The  widest  single-span  wooden  bridge 
ever  built  in  the  United  States  is  believed  to  have  been  that  over 


Town^s  Lattiu-Bridge  {End  Elevation). 

the  Schuylkill,  at  Fairmount,  destroyed  by  fire  in  1838.  It  had 
a  span  of  3-iO  feet. 

Among  the  various  forms  of  bridge-truss  employed  in  the 
United  States  may  be  cited  those  of  Town,  Long,  Burr,  Howe, 
and  McCallum. 

Town's  lattice-truss  (Fig.  7321)  has  been  employed  for  spans 
up  to  150  feet.     The  roadway  a  rests  upon  sleepers  A,  which 

Fig.  7323. 
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Long''s  Wooden  Bridge. 


are  supported  oa  the  transverse  beams  c ;  these  rest  on  the 
stringers'/^/,  secured  by  tree-nails  to  the  lattice-ribs  e  e,  at  their 
upper  crossings.  Lower  cross-beams  f,  and  two  lines  of  string- 
ers §■  A,  one  above  and  the  other  below  the  cross-beams,  and 


diagonjil  braces  i  J,  with  some  auxiliary  pieces, 
cou)|ilete  the  framing. 

The  depth  of  the  lattice-work  is  proportioned 
to  the  width  of  the  span.     In  that  illustrated, 
the  span  is  7S  feet,  the  depth  9  feet  o  inches.     Fig.  7321  is  a 
Bide  and  Fig-  7322  sin  end  elevation. 

Long's  (Fig  7323)  has  been  employed  for  spans  of  150  feet. 
The  example  is  110  feet,  with  a  depth  of  15  feet,    a  a' are  the 

Fig.  7325. 


longitudinal  stringers,  supporting  the  roadway,  h  b  the  posts,  r  c 
main  braces,  d  d  counter-braces.  The  frames  are  connected  at 
top  and  bottom  by  cross-beams  e  f.  the  latter  supporting  the 
roadwfiy.  Diagonal  braces,  marked  g  at  top  and  k  ft  at  bottom, 
eerve  to  stiffen  the  framework  laterully.  A  is  an  elevalion  ;  B  a 
plan  nf  the  top,  and  C'of  the  bottom  of  the  fnime.  The  posts 
and  braces  are  secured  to  the  stringers  by  wedges,  so  that  the 
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M(Cnllui7i's  Inflexible  Arched  Truss. 

joints  may  be  readily  tightened  up,  and  the  whole  easily  put 
together  or  taken  ajiart. 

The  liurr  truss  (Fig  7324)  was  extensively  used  in  this  coun- 
try prior  to  the  era  of  railways.     It  answered  very  well  on  com- 
mon roads,  and  where  sufficient  I'ise  was  given  to  the  arch, 
but,  owing  to  the  difficulty  of  combining  the  principles  of  the 
arcn  and  truss,  and  the  absence  of  counter-braces,  was  not 
found  sufficiently  enduring  for  railway  travel. 

The  Howe  truss  hu.^  counter-braces,  and  vertical  iron  tension- 
rods  were  used  instead  of  posts.  Fig-  7325  represents  what  is 
known  as  the  improved  Howe  truss. 

McCallum's  inflexible  arched  truss  (Fig.  7320)  has  braces  and 
counter-braces:  the  spaces  between  the  posts  are  diminished 
toward  the  ends  of  the  spans,  and  diagonal  braces,  tending 
from  the  piers  and  abutnunts  toward  the  middle  portion  of 
the  upper  arched  beam,  tend  to  reduce  the  tension  upon  the 
lower  chord. 

Bridge-building  was  one  of  the  art*  brought  to  the  greatest 
state  of  perfection  during  the  late  civil  war.  General  .AlcCallum 
states  that  the  Rap])ahannork  Kiver  bridge,  t325  feet  long  and 
3;j  feet  high,  was  rebuilt  in  liiiieteen  working  hours;  Potomac 
Creek  bridge,  414  feet  long  and  .S2  feet  high,  in  forty  working 
hours  :  Chattahoochee  bridge,  7S0  feet  long  and  92  feet  high, 
in  four  and  a  half  days  ;  that  between  Tunnel  Hill  and  Resaca, 
25  miles  of  permanent  way  and  230  feet  of  bridges,  was  con- 
structed in  seven  and  a  half  days ;  and  near  Rig  Shanty  .35.V 
miles  of  permanent  way  and  455  feet  of  bridges,  in  thirteen 
days. 

The  following  are  the  dimensions  of  some  of  the  best  known 
timber  bridires :  — 


Name. 

River. 

Place. 

Widest  Arch. 

Curve. 

Architect. 

Date. 

Span. 

Rise. 

Ft.  In. 
20    0 
27    4 
17    4 
32    0 
30  10 
13    6 
20    0 

i 

Schuylkill  . 

Philadelphia.  ... 
New  Hampshire... 

Ft. 
340 
250 
208 
211(1 
19S 
1.54 
150 

Segment .    Wernwag 

Segment  .    Palm4'v 

1R13 
1794 

1809 
1804 
1777 
1P09 
1838 

Pi-;cata([ua 

Piscataqua 

Penn.'iylvania 

Switzerland 

Prevsingen 

Maryland 

NewYork  (1,000  ft 
long) 

Segment  . 

Rurr 

Rhine   

Pont  Louis 

Ellicott's  Mills 

I.ser 

Patap'sco 

Portage 

Segment  . 
Lattice. . . 
Trestle... 

Wieheking 

Eric  Railway 

See  also  Trestle. 


"VTOODEX'FRAME   BAKROW. 


2S07 


AVOODEX   SCREW. 


Fig.  7327. 


Fo  undry-  Bam}  w . 

"Wood'en-frame  Bar'row.    One  with  an  iron 

box.  tor  ^oun^i!■y  ]>ur['_ir>L--.  ! 

Wood-en-grav'ing.  Wood -engraving,  or  the 
making  of  wooilcnti>,  dirters  Irom  plate-engraWng  in 
the  fact  that  the  design  in  the  former  is  in  cameo, 
while  the  latter  is  in  intaglio.  It  Is  difficult  to  a.s- 
sign  a  date  to  the  invention,  a.sthe  signeti*  of  royalty 
in  ancient  times  wtre  made  upon  the  same  principle, 
if  not  with  similar  tools,  upon  the  same  material. 
The  Chinese,  as  usual,  seem  to  have  had  the  art 
from  a  Tery  ancient  date.  (See  Printinc;.)  Our 
friends  on  the  Continent  of  Europe  claim  that  thtr 
manufacture  of  canls  first  called  woodcuts  into  ex- 
istence. It  may  have  suggested  the  use  of  the  art, 
and  it  may  have  aiisen  by  an  original  process  of 
thought,  but  it  was  certainly  long  antedated  by  the 
ancients  and  Orientals. 

The  gravers  used  in  this  branch  of  the  art  of  engraring  are 
more  numerous  than  taose  in  plate-engraving.  The  t^ame 
angular-edged  givers  are  used,  together  with  others  much 
uiore  acute-.ingied,  and  Cirtber  a  variety  of  tcKjU  with  flat  and 
pi')undei  bellies  of  varying  widths  for  cutting  tints  and  for 
gouging  out  the  interv.*L«.     See  TlM-TOOL- 

Box-wooi  i*  u>ed  for  the  be?t  work.  Pear  and  sycamore  are 
in  fivor  for  .<immon  work.  The  blocks  are  i?awD  across  the  log, 
po  that  tae  section  or  block  stands  with  the  grain  vertical  dur- 
ing eugraviog  and  in  the  prtss.  The  blocks,  when  their  sur- 
faces are  fini-^hed,  are  of  a  thickness  exactly  e^ual  to  the  length 
of  a  type,  wi:h  which  ihey  are  asfoeiated  in  the  chase,  for 
printing. 

Bewick,  bom  1753.  died  1S28.  wss  the  restorer  of  the-  art, 
giving  grace  and  graphic  effect,  uaere  conventional  dreariness 
before  existed. 

Stereotype  or  electrotype  impressions  are  obtained  from  wood 
by  the  usual  process  of  molding  iu  pl:ist<.'r  of  P;iri'  and  subse- 
quent casting,  or  broshing  with  gniphite  and  electro  deposit. 

Woodcuts  have  also  been  multiplied  by  molding  with  warm 
gntta-[.>erch3,  and  then  taking  a  cast  of  the  same  gum,  to  be 
use!  as  a  woodcut  in  the  printing-pivss- 

"Wood'en  Leg. 

"  Inepte,  frustra  cmre  ligneo  curres."-  —  Martial,  X.  c  6. 
Sen  Leo,  Aktificial. 

"Wood'en  Pave  ment  See  Pavement,  pages 
ltJ3^-lo-i-2,  and  l\aie  XXXVIII. 

The  experience  of  .Unerican  cities  which  have  used  wood- 
pavt:meuc  goes  to  show  that  some  system  of  preservation  is 
necess.ir>-  to  secure  a  durable  wood-j^avement. 

If  the  question  of  wood- preservation  is  not  finally  and  per- 
fectly solve-],  it  most  be  admitted  that  the  methods  now  iu  use 
sho*  a  decide>i  progress  ia  that  direction.  The  respective 
efforts  tend  to  neutzoUze  tne  external  iutluences  of  water,  air, 
and  heat,  by 

First.  .\  more  or  less  complete  removal  of  the  water  and  ex- 
traction of  tiie  a'l^ieou^  Si»lutiou5  of  vegetible  matters  con- 
tained in  and  bet  teen  the  cells  an  J  fibers  of  the  wood.  This 
is  doue  mostly  by  pneumatic  process,  in  iron  air-tight  cyl- 
iniers. 

Second.  A  subsequent  injection  of  fluid>  under  hydrostatic 
pressure,  by  means  of  whii-h  permanent  chemical  combinations 
are  formed.  These  antistrptic  fluids  are  either  diluted  melaHif 
yo  ui'ons  (impreguatiiin  prrjper)  or  tho=e  i".'v  fuhMancs  ob- 
tained from  tne  distillation  of  tars.  The  oils,  which  an:  ol>- 
tained  at  certain  temperatures  of  distillation  (varying  from 
ISit^to  233-'  Fab.),  are  chargeil  \vith  substances  (also  the  product 
of  the  dL-tiliation)  which  coxgulate  all  albuminous  matter,  ren- 
dering it  insoluble,  and.  in  >ome  degree,  fixetl.  This  action 
penetrates  even  tie  cells  where  thi«  albuminous  matter  is  mostly 
found-  Besi  Jes  the  chemical  action  of  this  kind  of  tn*atinent, 
it  also  acts  mechanictlly  by  repelling  water,  or  at  least  re- 
ducing absorption  measurably:  and  in  the  Robbins  proces.*.  if 
thoroughly  carried  out,  the  poivs  hei-ome  more  or  less  closed 
with  resinous  matters  The  foUowing  processes  have  been 
u<ed.  namely:  — 

1.  First  cla-s.or  impregnation  with  metallic  .<^lution3. 

(a.)  Bumettizing.  or  impregnation  of  chloriJe  of  one. 

(6.)  SamueU's  process  of  imprt:gaatioo  with  i>ulpfaate  of  iron. 


Fig.  7328. 


2.  Second  cla<s,  or  injection  of  oily  substances. 

(a.)  The  Seeley  procv-ss  :  impregnation  with  creosote,  car- 
bolic acid  derived  from  pine  tar- 

(4.)  Robbius's  process  :  tmprvguation  with  heavy  oils  charged 
with  creosote,  carbolic  acid,  etc.,  derived  from  coal-tar  at  a 
bigUer  temperature  than  by  the  Seeiey  process. 

Where  ironizins  has  bevu  tried,  reports  from  various  cities 
are  unfavorable.  This  stands  to  reason,  since  sulphate  of  iron 
i.  well  known  to  have  uo  affinity  fur  the  formation  of  insoluble 
combinaiions  with  the  vegetable  matters  to  hv  neutralized,  nor 
has  it  hardly  any  potonous  action  on  low  orgauLsms  when  ai>- 
piied  in  diluted  solutions.  The  disengagement  of  sulphuric 
acid,  in  consequence  of  oxide  of  iron  being  fixed  upon  the 
fibers,  also  tends  to  exercise  a  destructive  influence  on  the  tex- 
ture of  the  wood,  beiug  so  much  stronger  than  the  hydro- 
chloric acid  that  may  be  liberated  by  the  Bumettizing  prnc^ss. 
The  function  of  the  acids  being  that  of  merely  conveying 
metallic  oxide,  of  course  the  use  oi  the  weaker  acid  b  prefer- 
able. 

Creosoted  wood  has,  in  some  cases,  proved  offensive.  It  has 
lo  be  haudlcl  with  great  care  by  the  workmen,  as  it  proJures 
eruptions  and  sores,  and  in  Belgium  its  use  fur  preserving  tele- 
gruph-tKiies  was  abandoned  on  account  of  this  ;  otUerwi^c  it  is 
efficient  and  lasting     tee  \Voo»,  Preservation  of. 

Wooden  Pipe. 

Wooden  pipes  [canulfs  li^nt)  were  common  in  ancient  Rome 
in  onlinar}'  structures.  Lead  was  used  for  the  superior  clas<  of 
work,  in  conducting  the  water  of  the  aqueducts  to  the  foun- 
tains and  baths      See  Aqceucct. 

Pipes  made  of  elm  logs,  bored,  were  used  for  the  mains  in 
the  London  water-works  from  15S2.  when  Morice  starteil  the 
work.^  at  London  Bridge,  down  to  about  18<Xl.  Lead-pipes  had 
previously  been  used,  as  early  as  12So,  in  bringing  water  from 
the  springs  of  Tybum  to  the  city,  and  were  also  used  by 
Morice  for  distributing-pipes.  When  it  was  determined,  about 
1^>U,  to  replace  the  wooden  mains  by  cast-iron  pipes,  the  New 
River  Company  had  iyii  miles  of  wooden  mains,  which  were 
taken  up,  and  iron  substituted,  at  tbe  rate  of  twenty  miles  per 
annum.     The  iron  mains  vary  from  1  to  3  feet  in  diameter 

In  the  plan  adopted  at  Ithaca.  N  V.,  the  pine  or  other  Into* 
ber  is  sawed  into  lengths  of  proper 
thickness,  and  by  peculiar  hollow 
augers,  of  different  sizes,  is  cut  or 
bored  out  in  concentric  tubes  or 
pipes,  only  leaving  at  last  a  small 
core,  a  little  less  than  the  bore  of  ' 
the  smallest  pipe.  In  this  way 
piece  of  limber,  originally  10  inches  \ 
in  diameter,  will  turn  out  several 
pipes  of  say  10,  8,  6, 4,  and  3  inches  hap-Seam  Woodrn  Pip^. 
in    outer    diameter,    and    about    \\ 

inches  in  thickness,  or  of  greater  thickness  if  required,  by 
decreasing  the  sizes  of  the  inner  lubes  proportionately.  The 
hollow  auger  cuts  away  only  ftx>m  ^  to  j  of  an  inch-  This 
piping  is  then  properly  strengthened!  by  iron  bands,  and  sub- 
jected to  a  bath  of  asphaltum  or  other  cement  to  make  it  im- 
pervious to  gas  or  water,  and  to  prevent  decay. 

In  Brisb:uie's  pipe,  the  boards  are  steametl  and  bent  k>ngi- 
tudioally  in  cylindrical  form  till  tbe  edges  lap  on  each  other, 
and  are  Chen  riveted. 

"Wood'en  Rail'-way.  The  old  form  of  tram- 
way laid  down  in  the  tngli.-)h  colliery  re;,aon  abuut 
two  centuries  since  ;  at  Newcastle,  iu  1676  ;  While- 
haven,  173S.  Suljsei|uenlly  the  wooden  rail  i-eceived 
an  iron  plate,  as  with  uur  own  early  strap-rail  sys- 
tem ;  eventually  the  iron  rail  was  substituted.  8ee 
Kail, 

As  a  cheap  exj>edieut  the  wooden  rail  is  being  re- 
vived in  remote  situations  where  wood  is  very  abun- 
dant, money  scarce,  and  iron  difficult  to  jirocure. 

A  wooden  railway  on  the  4  feet  8J  inch  gage  ha*  been  con- 
structed from  the  town  of  Sorel,  at  the  confluence  of  the 
Richelieu  River  with  the  St.  Lawrence,  through  Drumutond- 
Tille,  to  Athabaska.  provime  of  Quebei-.  The  ties  of  hemlork 
and  tamarac  are  brought  down  on  trucks  from  the  woods 
through  which  the  railway  runs;  they  are  put  on  a  rollway, 
run  up  to  circular  saus.  so  gaged  that  at  one  operation  tnt-y 
are  gained  the  proper  depth  and  distance,  for  the  reception  of 
the  ntiis.  As  fast  a*  tiiey  are  cut  they  are  sided  b>  another 
cireular  saw.  The  rails  an-  of  maple,  four  by  seven  inches,  and 
U  feet  long,  the  gage  of  the  line  t>eiiig  4  feet  Si  inches.  Each 
rail  lies  on  seven  sleepers,  to  which  it  is  fastened  by  wedges. 
The  cost  of  the  line,  in  which  cost  are  inclujed  nine  stations, 
car  and  locomotive  depot,  engine  and  repairing  shops,  engine 
and  tender,  two  pa-ssenger-cars.  eight  grain-cars,  and  twenty- 
fire  wood-cars,  is  .?5  t*^'  a  mile,  in  full  for  all  but  the  Yamaska 
BriJge,  which  cost  •535.000.  Land  damages,  fences,  etc.,  are 
included,  also,  in  this  amount. 

Wood'en  ScreTw.  A  screw  of  wood  ;  such  as  is 
used  in  the  cianipini;-jaw  of  a  carpeuter's  bench,  or 
iu  the  clamp  of  the  joiner. 


WOODEN  SHOE. 
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WOOD-GRINDER. 


See  Sabot,  page  2008. 
Large  type,  cut  in  wood,  for 


Wood'en  Shoe. 
Wood'en  Type. 

posters,  etc. 

Wood'en  Ware.  A  specific  term  for  vessels, 
such  as  bowls,  platters,  sjioons,  butter-prints,  etc., 
turned  from  wood  ;  or,  more  generally,  domestic 
wooden  articles  of  merchandise. 

Wood'en  Wing.     (Naulical.)     A  lee-board. 

Wood-gear.  Cog-wheels  of  wood  ;  used  some- 
times in  ronglily  made  cider  mills  and  presses,  etc. 
Also  formerly  in  clocks.  Apj)le,  pear,  dog,  and 
bo.\  wood  are  good  timber  for  the  purpose. 

Wood-grind'er.  A  machine  for  rasping  wooden 
blocks,  to  make  paper-pulp.  See  Wood-I'Apeii  ; 
Pulp-grind  Ell. 

Voelter's  machine  for  grinding  paper  to  pulp  has  a  rasping- 
mill  in  which  tlie  fibers  of  wood  are  torn  off  and  separated  from 


YotUer^s  Wood-  Grinder. 

the  wooden  block  by  the  action  of  a  crlindrical  stone  against 
which  it  is  pressed,  Tliis  stone  has  a  diameter  of  48  inches,  16 
inches  width  of  face,  and  makes  loO  rotations  per  minute 
Running  24  hours,  it  will  produce  1,000  pounds  of  pulp  per 
day,  the  pulp  estimated  in  its  air-dry  condition,  in  which  it  is 
in  the  proper  state  for  transportation,  but  is  one  half  water.  The 
pulp  is  one  half  the  weight  of  the  wood.  Fig.  7329  shows  the 
grinder,  and  Fig.  7330  the  strainer  and  sorter. 


attached  to  the  machine  (though  but  one  is  shown  in  the  cut) 
and  occupy  about  one  quarter  of  a  circumference.  The  press- 
ure is  applied  by  means  of  a  screw  (11)  behiud  each  follower  c 
which  is  very  gradually  driven  by  the  machine  itself.  A  single 
band  acts  at  once  upon  all  these  screws  by  intermediate  mech- 
anism ;  and  in  case  the  several  billets  are  nut  ground  off  with 
equal  rapidity,  the  proper  adjustment  effects  itself  by  the  slip- 
ping of  the  band  ^. 

The  stone  is  inclosed  in  an  iron  box,  and  water  flowing  in 
constantly  at  the  top  rcnjoves  the  disintcgnitcd  fibei's  as  fast 
as  they  are  produced.  From  the  mill,  the  comminuted  mass  is 
carried  along,  in  suspension  in  water,  into  the  flrst  tank  P  in 
which  there  is  a  cylindrical  strainer  A',  formed  of  verv  i'0a'r«c 
wire-gauze,  constantly  in  revolution.  The  dischari-e  fiom  tliis 
tank  takes  place  from  the  a.xis  of  this  strainer,  which  is  m-de 
large  and  tubular  for  the  purpose.  The  flow  is,  therefore  from 
the  exterior  to  the  interior,  through  the  meshes  of  the  strainer  • 
and  the  slivers  and  coarser  fragments  of  the  wood,  being  thus 
prevented  from  passing,  are  from  time  to  time  removed  The 
water,  with  the  available  portion  of  the  fiber,  is  discharged 
through  a  lateral  duct  into  a  second  tank  Il'l  at  a  lower  level 
where  it  undergoes  a  straining  similar  to  the  precedin<',  but 
through  a  gauze  considerably  finer.  The  process  is  repeated 
until  the  pulp  has  undergone  four  successive  strainings  when 
the  material  is  passed  into  a  fourth  tank,  in  which  the  strainer 
W  IS  so  flue  as  to  allow  the  water  only  to  pass.  Between  the 
"jfond  ^l"  and  third  \V3  of  these  straining-tanks  is  a  grinder 
iV  ,  which  reduces  the  coarser  fragments  detained  by  the  sec- 
ond drum  Bi.  The  3d  and  4th  cylinder-strainers  constitute  a 
sorting-apparatus,  and  furnish  pulp  of  successive  degrees  of 
fineness. 

The  preferable  woods  for  this  purpose  are  pine,  fir,  poplar, 
Imn  (linden  or  bass),  birch,  perhaps  about  in  the  order  named  ; 
the  latter,  together  with  beech,  being  used  much  in  France  and 
Belgium,  where  these  trees  abound.  Poplar  is  principally  used 
in  the  United  States  and  makes  a  whiter  pulp  than  fir. 

Fig.  7331  is  Marx's  apparatus,  in  which  several  boxes  are 
arranged  around  the  periphery  of  the  rough-faced  revolving 
grindstone,  and  in  each  blocks  of  wood  are  forced  edgewise 
against  the  grinding  surface,  by  followers  actuated  by  gearing 
and  weights,  while  a  stream  of  clear  water  is  poured  upon  the 
surface.  The  pulpy  result  is  sorted  by  a  series  of  sieves,  and 
discharged  into  different  receptacles,  according  to  quality. 
See  also  Fig.  4018.  =       ■»        j 

In  Fig.  7332,  the  blocks  of  wood  are  held  against  the  grind- 
stone by  a  series  of  chains,  partially  surrounding  the  blocks, 
and  kept  tense  by  a  pendent  weight.  After  being  coarsely 
ground,  the  wood  particles  pass  between  the  lower  surface  of 
the  same  grindstone  and  a  stationary  stone,  and  are  thus  com- 
minuted. 

Fig.  7333  is  Negri's  machine  for  reducing  wood  to  fiber  for 
the  formation  of  paper  pulp.  It  consists  of  a  casing  o  havinga 
hollow  cylinder  b  eccentrically  journaled  therein,  and  rotated 
by  belt  and  pulley.  The  cylinder  h  has  a  series  of  peripheral 
slots  in  which  cutters  are  fixed,  leaving  sufficient  spaces  for 
the  shavings,  as  they  are  detached,  to  pass  into  the  interior. 
I'lie  blocks  of  wood  are  fed  into  the  mouth  c,  and,  by  the  rota- 
tion of  the  cutting-cylinder,  are  carried  around  the  winding 
tapering  passage  c  c  until  they  are  entirely  reduced  to  fine  cut- 
tings. See  ruLP-ORi>Df.R,  Figs.  4015-4018.  See  also  Pulp-di- 
gester, PuLP-DREssER,  etc.,  pages  lS21-182i5. 

Lee's  wood-cutter  (English)  consists  of  a  massive  cast-iron 
disk,  to  which  a  knife  is  secured,  which,  revolving  at  a  great 
speed  (200  to  300  revolutions  per  minute),  slices  off  sections, 
half  an  inch  thick,  from  the  ends  of  stout  timber  balks  into  an 
inclined  hopper.     Suitable  rolls  feed  the  wood  up  to  the  face 
of  the  disk,  and  a  pair  of  horizontal  rolls,  re- 
volving at  different  speeds,  receive  the  slices  as 
they  drop  from  the  knife,  and  disintegrate  the 
curved  cross-sectioned  slices.    This  is  so  thor- 
oughly done,  that  a  log  of  timber  14  inches 
square,  under  the  action  of  knife  and  rolls, 
drops  out  in  bits  A  inch  square  by  i  inch  thick, 
with  jagged  surfaces  which  make  every  particle 
amenable  to  the  strong  chemical  agents. 

See   also  Burghardt's  machine,  Fig.    4019. 


The  wood  is  prepared  for  the  machine  by  being  sawed  into 
lengths  of  1.5  inches,  after  having  been  first  deprived  of  its  bark 
and  reduced  to  the  diameter  of  about  6  inches.  Knots  are  re- 
moved by  boring.  Each  billet  is  then  placed  in  a  holder  G  G' 
adapted  to  apply  it  firmly  to  the  stone.    Six  such  holders  are 
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Kingsland's  machine,  Fi^.  4015 :  Jones's,  Fig  4010:  Sellers's, 
Fig.  4014 ;  and  that  shown  io  Fig.  4017,  are  for  avtiug  upoD 
material  partially  reduced. 

Wood-hang'ing.  Thin  veneer  on  a  paper  back- 
ing, to  be  u^ed  a^  \va.l-|taiicr. 

Wood-Iiar-mon'i-con.  (Music.)  The  instru- 
ment with  bars  ot  sonorous  wood  is  shown  in  Plate 
cm.,  Bonauni's  **  Istronienti  Armonici,"  Koma, 
1776. 

The  name  regat,  besides  being  formerly  applied  toasmall  keyed 
instrument  of  the  organ  cia^s,  wan  also  used  to  denote  a  woo*t- 
hnrmoaicon,  which  appears  to  have  been 
used  in  England  down  to  the  beginning  of 
the  eighteenth  century, since  which  time  it 
ha.^  only  been  shown  as  a  curiosity. 
Fig.  ,331. 


Fig.  7333. 


Marx's  ff'ood-  Grinder. 

The  resonant  powers  of  some  kinds  of  wood  are  well  under- 
stood among  the  OrientaJs.  Besides  the  batons,  castanets,  and 
bones  (so  called),  are  instruments  in  which  bars  of  diflferent 
sizes  are  arr.inge«.l  and  tuned  in  ocfcives  like  the  stone-harmoni- 
ron  t^see  Lvpideo.n)  and  the  glass-hamioniuni  (see  Harmonica  ; 

DuL-^IME-t). 

Fig.  7334  shows  a  Burmese  wool-harmonicon  described  by 
Captain  Yule   in   his  "Mission  to  Ava "      It  id  well   known 


slabs  were  arranged  in  two  tiers  one  above  another,  and  were  of 
equal  length  and  width,  but  different  thickness. 

The  king,  or  stonc-hamiunicon,  of  the  Chinese  is  composed  of 
slabs  of  .'^onorous  stone,  and  is  said  to  have  greatly  charmed 
Kung-fu-tze,  5f)<)  B.  c.  The  yn  is  the  favorite  stone,  and  is  prob- 
ably an  agate.  The  pitn-king  is  a  modem  form,  and  is  tuned 
in  intervals  called  tu,  twelve  in  the  compass  of  an  octave. 

The  stones  are  suspended  by  strings  and  tuned  by  chipping 
or  grinding  to  a  size  or  thickness.  Such  were  used  among  the 
Peruvians  before  the  conquest.  Also  used  in  Central  Africa  and 
Angola. 

■Wood-lock.  {Xautiml.)  Blocks  in  the  scores 
of  the  :stern-post  to  keep  the  rudder  from  lifting  off 
its  bearings. 

"Wood-pa 'per.  Paper  raade  of  wood  reduced  to 
a  pulp  by  mechanical  or  chemical  means  ;  more  usu- 
ally by  a  combination  of  tlie  two. 

Oriolli's  plan  was  to  treat  the  wood  with  a  [dilute  ?]  mixture 
of  hydrochloric  acid.  80  :  nitric  acid,  20  part^,  for  24  hours  ;  in 
stone  reservoirs.  Wash:  press  in  a  mortar ;  wash:  neutralize 
the  acid  by  a  10  per  cent  soda  lye  ;  bleach  with  10  per  cent 


Marx's  Apixtratus  for  Reducing  Wood  io  Paper-Pulp. 


through  the  East  Indian  Archipelago,  though  it  has  not  been 
noticed  in  Hindostan.  Something  tike  it  is  also  used  by  the 
negroes  in  Brazil.  In  the  upper  figure,  18  to  24  flat  slips  of 
bamboo,  about  1%  inches  broad  and  of  graduated  length,  are 
suspended  in  a  catenary  over  the  mouth  of  a  trough-like  sound- 
ing-box. The  round  outside  of  the  bamboo  is  uppermost,  and 
while  the  extremities  of  the  bamboo  are  left  of  their  original 
thickness,  the  middle  part  of  each  is  thinned  and  hollowed  out 
below  ;  by  this  thinning  and  the  proportioning  of  the  length, 
the  bars  are  tuned  The  instrument  is  played  with  two  drum- 
eticks,  like  the  familiar  little  glass  dulcimer 

A  similar  instrument  in  which  slips  of  iron  or  steel  were  sub- 
stituted for  the  wooden  bars  was  to  be  seen  at  the  capital  of 
Burmah,  and  was  said  to  have  been  made  by  King  Tharawadee 
him*:elf,  a  monarch  who,  like  Louis  XVI.,  cared  more  for  iron 
work  than  reg;il  honors. 

The  lower  figure  shows  a  Burmese  guitar  of  three  strings  in  a 
frame  shaped  like  an  alligator  and  receiving  its  name  from 
thence.     It  is  laid  on  the  ground  before  the  performer. 

The  fang-hiang ,  or  woo«i-barmonicon  of  the  Chinese,  had 
16  slabs  of  an  oblong  shape  suspended  in  a  wooden  frame.    The 


Wood-  Harm  on  i  eon. 


cbloride-of-lime  bath.  The  difficulty  of  proriding  reserroirs 
and  the  unhealthiness  of  the  fumes  were  unsunnounted  diffi- 
culties, and  the  process  is  principally  interesting  as  leading  to 
effective  methods  which  followed. 

In  the  chemical  treatment  of  wooil  fur  paper,  solutions  of  the 
fixed  alkalies  at  high  pressure  and  at  300^  Fah.  are  employed. 
Or  a  strong  solution  of  hydrochloric  acid,  to  which  a  small 
quantity  of  nitric  acid  has  been  added-  Or  a  dilute  solution  of 
hydrochloric  acid  at  a  boiling  temperature,  followed  by  wash- 
ing, draining,  grinding,  digesting  iu  a  solution  of  ammonia,  and 
bleaching  by  chloride  of  lime. 

Bachet  and  Machard's  process  is  to  digest  the  billets  of  wood 
in  a  boiling  solution  nf  hydrochloric  acid,  withdraw  the  liquid, 
saturate  with  carbonate  of  lime,  ferment  and  distill  ;  thi.-i  util- 
izes the  substances  which  incrust  the  fibers  of  wood  The  wood 
is  then  crushed,  stmineil,  and  made  into  paper,  which  is  rolled 
on  mandrels  and  jwrtially  bleached  by  exposure  to  chlorine  gas, 
or  fully  so  by  treatment  with  lime-wuter,  carbonate  of  soda,  and 
chloriile  of  lime,  successively. 

In  I<ee"s  process;  ( English )  the  wooden  chips  are  digested  in  a 
solution  of  cau^'tic  soda  at  220''  Fah 

Koop's  English  patent,  ld02,  describes  the  use  of  straw,  hay, 
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Fig.  7335. 
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IVood- Polishing  Machine. 


thistles,  hemp,  and  flax  refuse,  wood,  and  bark,  for  making 
pririr,iii;r  and  other  papi-r  Ho  digested  the  materials  iu  a  solu- 
tion ofquicklinie  and  river- water,  and  then  macerated  for  sev- 
eral days  with  frequent  agitation  ;  then  wa-<ihed.  This  wa,s  re- 
peated ;  the  mass  was  then  treated  with  soda  or  potash.  Fermen- 
taiioii  wa.s  sometimes  allowed  to  assist  in  the  disintegration  of 
tlu*  fiber  The  plant  stuff  w;l^  cut  by  machinery  to  a  length  of 
twn  iuelie.*  ;  wood  was  reduced  to  shavings  before  treatment.  " 

The  process  pursued  at  the  Manyunk  mills,  Philadelphia,  is 
ahiiut  its  follows  :  — 

The  poplar-wood  is  made  into  chips  by  choppers',  which  re- 
duce from  3}  to  4')  cords  of  wood  per  day.  Tlie  chips  are  car- 
ried by  elevators  to  the  boilers,  where  they  are  digested  in  alkali 
for  five  or  six  hours.  The  mass  is  dropped  from  the  Ijoilers  in 
Tats  and  lixiviated  with  w.iter  to  remove  the  chemicals.  Ten  of 
these  boilers  turn  out  300,0L)LI  pounds  per  day.  The  pulp  is 
then  bleached,  diluted  with  water  to  make  it  work  in  the 
cylinder  p.ipor-machine,  whit-h  brings  it  into  convenient  trans- 
portable form  These  sheets  of  dried  pulp  are  taken  to  other 
mills  and  mixed  witli  cotton  pulp  or  straw,  in  such  propi)rtious 
as  miy  be  required  for  the  purpose  intended,  —  book  or  news- 
paper work 

See  PuLi>-BOiLERs,  Figs.  40i)S -4013  ;  Pulp-dresser,  Fig.  4014; 
Pur.p-aaiNDER,  Figs.  41)15-4019.     See  also  W'ooD-GRiNDivR. 

In  the  manufacture  of  paper  from  bamboo,  early  in  the 
month  of  June  the  canes  are  cut  into  pieces  from  5  to  7  feet 
long,  and  placed  in  a  pit  which  i.s  supplied  with  water.  After 
soaking  for  several  weeks,  the  canes  are  beaten  with  mallet-^, 
in  order  to  remove  the  thick  bark  and  green  skin.  The  re- 
maining filaments,  resembling  a  fine  sort  of  hemp,  are  treated 
with  lime  and  water,  raised  to  a  certain  temperature.  After 
remaining  iu  this  bath  for  about  a  week,  the  filaments  are  re- 
moved, washed  with  cold  water,  passed  thro  igh  a  lye  made  of 
wood-ashes,  and  tlien  placed  in  a  boiler  This  process  is  re- 
peated until  the  material  begins  to  grow  putrid,  when  it  is 
tran-ferred  to  a  mortar  and  pounded  into  pulp,  by  means  of 
water-power,  after  which  the  mass  is  treated  with  bleacliing- 
powder.  The  pulp  thus  prep.ired  is  made  by  hand  into  sheets 
of  various  thickne.-;s,  by  means  of  a  web  of  silk  tissue  within  a 
light  frame,  on  to  which  the  workman  places  the  required  quan- 
tity of  pulp.  When  the  water  has  run  off  from  the  corners  of 
the  fr.ime,  he  turns  the  sheet  over  on  to  a  large  table,  when  it  is 
pressed.  Eich  .sheet  is  afterward  raised  and  dried  separately  in 
a  kiln  built  for  that  purpose. 

Writing-piper  is  made  from  the  finest  part  of  the  bamboo 
material  Another  kind  is  made  by  mixing  rice-straw  with  the 
bamboo  fiber.  A  very  strong  paper,  used  for  window-blinds 
and  other  articles,  which,  in  this  country,  are  generally  con- 
structed of  woven  substances,  is  made  by  mixing  60  per  cent 
of  the  bark  of  a  tree  called  ukou  with  40  per  cent  of  bamboo 
material.  Another  variety  of  .strong  paper  is  obtained  from 
the  bark  of  the  Minis  papifrifera,  a  paper  mulberry.  The 
same  material,  made  from  thinner  pulp,  is  employed  in  the 
manuficture  of  umbrellas,  fans,  and  fire-screens.  Bark-paper, 
which  i.s  to  be  piinted,is  first  passed  through  a  solution  of 
alum-water,  to  destroy  the  fine  filaments  which  are  commonly 
found  on  tlie  upper  side  of  the  sheet  as  it  lies  in  the  silk  tissue- 
frame;  the  lower  side  in  contact  with  the  tissue  being  much 
more  smooth.  For  many  uses,  when  only  one  color  is  required, 
the  coloring  material  is  added  to  the  pulp.     See  also  p:ige  16015. 

Paper  is  made  in  Siam  from  the  root  of  a  tree  called  the  ion 
koy,  four  or  five  feet  in  length,  and  sold  in  bundles  of  10.0(H) 
pieces  for  25  cents.  The  roots  are  first  soaked  in  fresh  water, 
and  then  transferred  to  tanks  with  lime-water,  where  tliey 
are  left  for  several  days.  They  are  then  boiled  in  a  pecul- 
iarly constructed  'pan,  the  lower  part  of  which,  exposed 
to  the  fire,  is  made  of  sheet-iron,  while  the  upper  part  is  of 
basket-work.  After  being  well  steamed  in  these  vessels,  it  i.s 
taken  out  in  smalt  quantities  and  thoroughly  hammered  on  a 
table.  After  this  process  a  bundle  of  the  fiber  is  thoroughly 
agitated  in  water  until  small  feathery  clumps  swim  about  in  tlio 
tub.  The  contents  of  the  tub  are  poured  through  a  sieve  and 
the  fiber  caught  on  the  meshes  in  tolerably  uniform  thickness 
This  uniformity  is  farther  aided  by  rolling  bamboo  over  it,  and 
the  sieve  is  then  exposed  to  the  sun  until  the  mass  is  thoroughly 
dry  The  sheets  of  paper  prepared  in  this  way  depend  in  size 
upon  the  sieves  They  are  sometimes  ^  yard  wide  and  2K  yards 
long.  Two  workmen  can  make  twenty  sheets  in  a  day.  No 
sizing  is  used,  jls  the  gelatine  of  the  root  is  sufficient  for  that 
purpose.     A  better  sort  of  paper  ia  sold  in  sheets  12  to  18  inches 


long,  and  4  to  5  inches  wide      Writing  is  done  with  charcoal, 
or  with  pencils  prepared  of  coal  and  lime. 

Wood-plan'ing  Ma-chiiie^  Bramah's  English 
patent,  1SU2. 

The  iilaniiig-macliine  for  wood  long  preceded  that 
for  metal.  General  Bentliam'.s  vecijirocating  planing- 
niaclune  was  invented  in  1791  ;  Bramah's  transverse 
planer,  in  1802.  See  Planing-machine,  pages  1728, 
1729. 

"Wood-poFish-ing  Ma-chine'.  Fig.  7335  shows 
a  niaohine  for  polisliing  pencils,  which  are  placed  on 
an  endless  apron,  that  runs  over  a  talilc  The  ends 
of  the  pencils  enter  gnide-notches  in  the  blocks  of 
an  inner  endless  apron,  rnnning  at  a  different  speed 
from  the  former  apron,  so  as  to  cause  rotation  in  the 
pencils  as  they  are  carried  forward  beneath  the  pol- 
ishing-blocks,  whicli  are  reciprocated  transversely 
as  to  the  machine  and  lengthwise  of  the  pencils. 
The  blocks  are  coated  with  sand-paper  of  various 
degrees  of  fineness  and  dejiressed  by  springs. 

Wood,  Pres-er-va'tion  of.  Seasoned  timber  is 
but  little  liable  to  decay  under  the  influence  of  a 
dry  atmosphere,  ami  will  resist  decomposition  for  an 
indefinite  }ieriod,  when  kept  totally  submerged  iu 
the  water.  The  piles  of  old  London  Bridge,  driven 
800  years  before,  were  found  to  be  in  good  condition 
when  tlie  new  bridge  was  erected  in  1829,  find  those 
which  served  as  the  foundation  for  Trajan's  bridge 
over  the  Danube,  A.  D.  105,  are  said  to  be  still  visi- 
ble  at  low  stages  of  water. 

Probably  the  oldest  timber  in  the  world  which  has  been  sub- 
jected to  the  use  of  man  is  that  which  is  found  in  the  ancient 
temples  of  Egypt.  It  is  found  as  dowel-pins,  in  connection 
with  stone-work  which  is  known  to  be  at  least  4.000  jears  old. 
These  dowels  appear  to  be  of  tamarisk,  or  chittim-wood,  of 
which  the  ark  is  said  to  have  been  constructed, —  a  sacred  tree 
in  ancient  ilgypt,  and  now  very  rarely  found  iu  the  valley  of  the 
Nile. 

When  exposed  to  the  combined  action  of  heat,  air,  and  moist- 
ure, however,  the  best  seasoned  and  most  durable  timber  soon 
decays,  its  albuminous  matters  becoming  decomposed  and  evolv- 
ing ammoniacal  gases ;  the  fibrous  portions  are  then  readily  dis- 
integrated- To  remedy  this  it  is  necessjiry  that  the  albumen 
should  be  coagulated,  and  that  antiseptics  should  be  intro- 
duced into  the  pores  to  replace  those  which  the  vital  force  of 
the  wood  itself  eliminates  from  the  earth  and  air  while  in  a 
living  state. 

The  processes  of  painting,  or  coating  and  carbonizing  the  ex- 
terior, to  prevent  access  of  air  and  moisture,  have  been  known 
from  the  earliest  ages  ;  these,  however  useful  they  may  bo  for 
many  purposes,  tend  but  to  palliate  the  evil,  and  somewhat 
postpone  the  period  of  decay. 

The  methods,  besides  these,  employed  at  present  may  be 
divided  into  two  principal  cla-^ses,  -;  those  in  which  the  wood  is 
saturated  with  the  preservative  material  by  immersion,  and 
those  in  which  the  material  is  forced  into  the  pores  in  a  viipori- 
form  state.  The  first  of  the.*e  processes  appears  to  date  back 
no  farther  than  the  last  century  ;  the  latter  is  of  still  more 
recent  introduction. 

As  early  as  1740,  Fagol,  a  Frenchman,  experimented  with 
solutions  of  alum,  sulphate  of  iron,  and  other  substances,  in 
which  he  immersed  the  wood  for  several  days. 

In  17.56,  Haller  recommended  the  use  of  veget.ible  oil  for 
this  purpose.  Jackson,  in  17tJ7,  proposed  to  employ  a  solu- 
tion of  sea-salt,  to  which  sulphate  of  iron  and  magnesia,  alum, 
lime,  and  potash,  were  to  be  added.  Pallas,  1770,  ]iropo.«ed  to 
mineralize  wood  by  immersion  first  in  solution  of  copperas  and 
afterward  in  milk  of  lime. 

Dr,  Hales  recommended  steeping  in  solution  of  sulphate  of 
copper  (blue  vitriol),  and  coating  with  oil  of  tar;  for  which  Dr. 
Fordyce  substituted  sulphate  of  iron  ;  this  was  tried  with  good 
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Apparatus  for  Preserving  Wooft. 

rppults  in  the  Wes^t  Irniies      Colonel  CoDgreve,  in  1784,  pro- 
posi'u  routine:  with  creosote 

Sir  Samuel  Renthani,  Jiuiong  his  other  numerous  inventions, 
paienic  1  :\  method  of  exhaustiug  air  from  the  pores,  and  thi-ii 
foreing:  in  cheniiral  agents. 

Sir  Humphry  Davy  suggested  a  solution  of  corro.^ive  subli- 
mate ;  this  was  subsequently  used  in  the  process  of  Kyan 

Other  modes  of  treatment,  as  burviug  the  timber  in  liot  sand, 
steaming,  and  the  application  of  water-proof  coating  of  various 
kinds,  were  also  tried  with  more  or  less  success 

The  processes  and  materials  employed  or  proposed 
have  been  very  numerous,  and  have  formed  the  subject 
of  many  patents. 

Among  the  substances  which  have  at  various  times 
been  the  subject  of  patents  are  :  — 


of  soda.  When  dry  it  is  again  treated  with  a  solution  cont;:in- 
iog  13  per  cent  ()f  chloride  of  barium. 

Payne,  1S42,  used  sulphate  of  iron  (green  copperas). 

The  wood  is  intmduced  into  a  cylindrical  ves.-el,and  steam 
admitted  to  expel  the  air  ;  a  portion  of  the  sulphate-  solutiun  is 
then  injected  to  conden>e  the  steam  and  lorni  a  partial  vacuum, 
which  is  completed  h.v  means  of  an  air-pump.  The  remaiiuler 
of  the  sulphate  is  allowed  to  tlow  in  and  a  force-pump  ai'pliid, 
by  which  it  is  forced  into  the  pores  of  thu  wood,  At  the 
end  of  a  few  minutes  the  solution  is  withdrawn,  steam  is  re- 
admitted, and  the  wood  similarly  treated  with  muriaie  of  lin.e  ; 
the  reactions  produce  sulphate  of  lime  and  muriate  of  iron, 
which  remain  within  the  substance  of  the  wood,  rendering  it 
much  heavier  and  harder,  and  preventing  the  atUicks  ol  in- 
sects. 

Soaking  timber  in  lime-water  has  been  recommended  for  pre- 
serving it  from  dry-rot  and  the  effects. of  the  weather:  also, 
superficial  carbonization  by  a  gas-flame  or  the  flame  of  the 
heavy  hip'drocarbon  oils- 

Davis  and  Symington,  in  England,  introduced  a  desiccating 
hot  blast  to  remove  moisture. 

Behr's  patent  embraces  the  employment  of  boiling  solution 
of  boi-ax. 

Szerclmey's  patent :  1st,  immersing  wood  in  boiling  solution  of 
potash  and  lime,  and  treating  it  with  cold  dilute  sulphuric  acid  ; 


Acetate  of  copper. 
Sulphate  of  copper. 
Sulphate  of  lime. 
Sulphate  of  alumina. 
Sulphate  of  soda- 
Sulphate  of  iron, 
('arbonate  of  soda. 
Carbonate  of  pota-ssa. 
Carbonate  of  baryta. 
Tar. 

Creosote. 
Smoke. 

(Miloride  of  sodium. 
Chloride  of  zinc. 
Sulphate  of  magnesia 
Sulphate  of  biiryti. 
Phosphate  of  baryta. 
Borax. 


Sulphuric  acid. 

Lime-water. 

Potash  and  lime. 

Silicate  of  potash. 

Nitrate  of  potassa. 

Ar.=ienioiis  acid. 

Corrosive  sublimate- 
Oil. 

Tallow. 

Ro-^in 

Petroleum. 

Pyrolignite  of  iron. 

Refu^^e  liquors  of  chlo- 
rine works.  J— » 

Mother  \vater  of  marshes. 

Metallic  suiphurets,  after  de-  I 
composition  by  au  acid  or  a 
metillic  salt. 


Wood' Pre. "en 


In  1S32,  Kyan,  in  England,  patented  a  method  of  preserving 
timber  by  immersing  it  in  a  solution  of  bichloride  of  mercury 
(corrosive  sublimate) ;  the  proportions  are  varied  somewhat, 
generally  about  2  parts  of  sublimate  to  100  of  water  are  em- 
ployed. Large  timbers  are  placed  in  air-tight  tanks,  the  air  is 
exh.'iusted,  and  the  solution  forced  in  under  pressure. 

.Margary's  process,  1S37,  consisted  in  immersing  the  wood  in 
acetate  or  sulphate  of  copper. 

Sir  William  Burnett,  1S3*>,  patented  a  process  for  saturating 
wood  with  a  solution  containing  Ih  parts  of  chloride  of  zinc 
(white  vitriol)  to  100  parts  water,  forced  into  the  pores  of  the 
wood,  from  which  the  air  was  exhausted,  under  a  pressure  of 
125  to  150  pounds  per  square  inch. 

Bethel's  patent  (English,  1S3S)  The  wood  is  impregnated 
with  oil  of  tar  and  other  bituminous  matters,  containing  creo- 
sote, and  also  with  pyrolignite  of  iron,  which  holds  more  creo- 
sote in  solution  than  any  other  watery  menstruum.  It  is  placed 
ill  close  iron  tanks,  which  are  filled  with  the  oil  of  pyrolignite  : 
the  air  is  then  exhausted,  and  afterward  nioi-e  of  the  impreg- 
nating material  is  forced  in.andapressure  of  100  to  1.50  pounds 
per  square  inch  maintained  for  six  or  seven  hours,  when  the 
wood  will  be  found  to  have  increased  in  weight  from  eight  to 
twelve  pounds  per  cubic  foot,  and  become  thoroughly  saturated- 

Boucherie's  process,  1S40,  is  extensively  eniployed  in  France. 
It  consists  in  forcing  sulphate  of  copper  solution  into  the  pores 
of  the  wood  under  the  pressure  of  its  own  gravity  The  timber 
j>  set  on  end  and  covered  with  a  water-tight  cap.  into  which 
the  liquid,  from  a  reservoir  at  a  considerable  elevation,  is  con- 
ducted by  a  flexible  pipe.  The  sap  is  forced  out  at  the  lower 
end.  and  its  place  supplied  by  the  solutiou,  which  consists  of 
1  part  of  the  sulphate  to  100  parts  water. 

Chloride  of  sodium,  similarly  introduced,  renders  the  wood 
flexible  when  .seasoned  Earthy  chloride*  are  employed  for 
rendering  it  incombustible.  In  a  similar  way  odors,  resins, 
and  coloring-matters  maybe  introduced. 

Baron  Champy  indicated  a  method  of  preserving  wood  hy 
dipping  while  green  in  tallow,  at  200-  Fah- ;  the  water  and  ga.se8 
being  expelled,  the  melted  tallow  penetrates  the  pores  under 
atmospheric  pressure. 

Payen,  employing  nearly  the  same  process,  substituted  rosin 
for  tallow. 

Chapman's  process  consisted  in  a  peculi.ir  system  of  treat- 
ment with  sulphate  of  iron. 

Phosphate  of  baryta,  formed  within  the  fiber  of  wood,  has 
been  used  as  a  preventive  of  decay.  The  wood  is  to  be  first 
steeped  in  a  solution  containing  7  per  cent  of  the  phosphate 


I  and,  2d,  coating  it  with  compounds  of  petroleum,  asphaltum, 
I  lime,  zopissH,  and  sulphuric  acid. 

L.  S.   Robbins's  method   consists  in  removing  the  surface- 
'  moisture  from    the   wood    by   heat,  and    then    saturating   it 
with  the  vapors  of  coal-tar,  rosin,  or  other  oleaginous  sub- 
stances. 
I      Fig.  7336  illustrates  a  form  of  the  apparatus  employed,     a  is 
,  the  retort  in  which  the  olenginous  material  is  heated  :  it  is  pro- 
j  vided  with  a  charging  and  num-hole  b,  a  discharge-pipe  r  for 
removing  the  residuum  left  .after  distillation,  and  pipes  t/  con- 
necting it  with  the  chambers  e  e,  where  the  wood  to  be  treated 
is  placed  :  these  have  closely  firting  doors,  and  pipes/'at  bottom 
for  withdrawing  condensed  liquid. 

The  timber  being  placed  in  the  chambers  e  c,  and  the  retort 
partially  filled  with  coal-tar,  a  heat  of  212°  to  25*^1"  Fah.  is  ap- 
'  plied:  this  expels  the  surface-moisture  from  the  wood,  and  it 
!  condenses  within  the  chambers,  whence  it  may  be  withdrawn 
,  through  the  pipes  /".     A  greater  degree  of  heat,  31)0°  Fah.  or 
upward,  is  then  applied,  causing  the  oleaginous  vapors  to  per- 
meate the  wood  until  it  is  thoroughly  saturated,  and  has  be- 
i  come  impervious  to  moisture. 

i      In  Heinemann's  process,  patented  1S68,  the  wood  is  first 

■  boiled  in  a  weak  solution  of  carbonate  of  soda  or  other  alkali, 

I  or  dilute  muriatic  acid,  until  the  liquid  ceases  to  abstract  color 

I  from  the  wood  :  the  nitrogenous  matter  is  thus  ascertained  to 

have  been  removed,  and  the  wood,  after  drying,  may  be  em- 

j  ployed  in  situations  where  it  will  not  be  subjected  to  moisture. 

'  For  railway  ties,  etc.,  it  is  farther  treated  by  heating  in  close 

chambers  with  rosin  and  water,  the  combined  steam  and  resi- 

\  nous  vapor  penetrate  the  woo<.l,  the  latter  remaining,  while  the 

former  is  expelled  by  cooling  and  sudden  reheating.     U'hen  it 

;  is  desired  to  render  the  timber  fire-proof,  soluble  glass  may  be 

I  substituted  for  the  rosin. 

Van  Per  Weyde  employs  a  dilute  solution  of  silicate  of  pot- 
I  ash  ;  after  this  has  dried,  one  or  two  coats  of  a  stronger  solution 
j  of  the  .same  are  given. 

I  Blythe's  process,  said  to  have  been  emploved  with  good  re- 
sults in  France,  consists  in  treating  the  timber  with  steam,  in- 
termixed with  a  proiK)rtion  of  hydrocarbon  vapor.  This  foft- 
ens  it  so  that  it^  form  may  be  altered  to  a  considerable  extent 
by  pressure  :  the  form  ihut  given  is  permanently  retained  A 
gummy  substance  is  formed  in  the  pores,  which  in  time  be- 
Lumes  hard. 

Several  forms  of  apparatus  have  been  deviled  for  impregnat- 
ing wood  wirh  the  vapor  of  tar  and  other  materials 
I      In  Fig.  7337,  the  cylimler  T,  containing  the  wood,  is  within 
\  the  annular  boiler  £,  and  ts  connected  at  one  end  with  an  air- 
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pump,  and  at  the  other  with  a  boiler /containing  tar,  from 

which  the  paper  is  deriTed. 
In  Fig  7-33H,  heated  air  is  driven  from  the  generator  D  into 

the  chamber  A,  containing  the  wood,  the  vapor  escaping  from 

the  upper  pipe.  When  the  wood  is  dry,  tar  is  introilnced 
into  the  generalor,  and  tlie  resulting 
fumes  similarly  forced  into  the  cham- 
ber impregnate  the  wood. 


\    t 


In  Fifi.  7339,  steam  ami  rhe  products  of  combustion  from  the 
fire-chamber  D  are  admitted  into  the  chambers  Y  K-  contain- 


Apparatus  for  Preserving  Wood. 


inf?  the  wood  ;  when  the  moisture  is  thus  expi-lled,  tlie  wood  ia 
subjected  to  the  vapor  of  oil,  carbolic  acid,  or  other  antiseptic 
contained  in  a  tank  or  tanlis  At  and  vaporized  in  the  generator 
C 

Salt  is  extensively  employed  for  preserving  ship-timber. 

Fig.  7340  illustrates  an  apparatus  for  preserving  timber  by 
one  of  the  above-described  or  similar  processes.     The  joists, 


Fig.  7340. 


Apparatus  /or  Creosoting  or  Sulpkatiziiig  Timber, 


clamped  into  a  pile  ot"  proper  size,  are  introduced  longitudinally 
within  the  cylinder,  where  they  are  to  be  dried  and  chemically 
treated. 

In  Voorhees  andCustis's  apparatus(Fig  7341),  the  oleaginous 
or  antiseptic  vapors  are  generated  in  the  chamber  where  the 
material  to  be  treated  is  placed.  This  is  surrounded  by  a  cool- 
air  passage,  provided  with  devices  for  controlling  the  ingress 
and  egress  of  the  air. 

A  committee  appointed  by  the  Dutch  Academy  of  Sciences 
to  investigate  tneaus  of  protecting  timber  against  the  teredo, 
after  a  series  of  experiments,  consisting  in  coating  thewood 

Fig.  7341. 


Apparatus  for  Preserving  Wood, 

with  various  substances,  as  (1)  a  mixture  of  tallow,  coal-tar, 
resin,  sulphur,  aud  pounded  glass,  applied  warm  ;  (2)  paraffine 
varnish,  obtained  by  dry  distillation  of  peat :  (3)  coal-far,  alone 
and  mixed  with  sulphuric  acid  :  (4)  paint,  compo.sed  of  linseed- 
oil,  turpentine,  chrome  green,  and  verdigris, —  reported  that 
none  of  these  materials  nor  carbonization  prevented  the  ravages 
of  the  worm. 

Impregnation  with  sulphates  of  copper  or  iron,  acetate  of 
lead,  and  with  soluble  glass  aud  chloride  of  calcium,  which,  by 
reaction,  formed  silicate  of  lime,  was  found  to  be  ineffectual. 


The  conclusion  was  arrived  at,  that  coating  with  paint,  or 
even  metal,  affords  but  temporary  protection,  as  the  young 
teredo  will  enter  through  the  smalle.-t  abrasion.  Poisonous 
salts  are  not  fatal  to  the  animal,  as  it  does  not  feed  upon  the 
ligneous  tissue  which  it  perforates,  and  are  liable  to  be  washed 
out  by  the  water.  The  density  of  the  wood  appears  to  afford 
no  iu]munity  from  its  .attacks.  Oil  of  creosote  seems  to  be  the 
only  effectual  preventative  ;  piles  saturated  with  this  substance 
were  uuattacked  after  being  submerged  five  years. 

The  committee  did  not  test  petroleum,  nor  does  it  appear  to 
have  tried  other  hydrocarbons  or  their  derivatives. 

The  following  United  States  patents  may  be  consulted  :  — 


No. 

4,.5f>0. 
47,1.32. 
48,t).3f!. 
40,14(1. 
49  3R2. 
52,046. 
53,217. 
53,2l!7. 
54,194. 
55,2lfi. 
57 ,9r)0. 
.08,203. 
60,794, 

4,158. 

62,334. 
62.9.56. 
63,300. 
64,703 
65,545. 
67,104. 
6S,069. 
69,260. 
70,761. 
73.246. 
73,.5i;.5. 

St,7a3 
8:;,808, 

87  ?26. 

88  ,.392. 


Name  and  Year. 
Von  Schmidt,  1846. 
Kobhins,  1865. 
llamar,  1865. 
Palmer,  1865. 
Cooley  et  at.,  1865. 
Holmquist,  1866. 
Eddy,  1866. 
Duell,  1866. 
Myers,  1866. 
Ransome,  1866. 
Perry,  1866. 
Benjamin.  1S66. 
Samuels,  1867. 
Samuels    (reissued), 

1870. 
Holmes,  1867. 
Ilarvev,  1867. 
Prindl'e,  1867. 
Pustkutchen,  1867. 
Constnntf<(i/.,1867. 
Clarke  t(  a/.,  1867. 
Harding,  1867. 
Seelev,  1867. 
Tavlor,  1867. 
Harmver.  1868. 
Beer,  '1868. 
Spanlding,  1868. 
Calkins.  1868 
Cowling,  1868. 
Bridge,  1869. 
VonrheeSf(n/  ,1869 
Karnirodt     et     al  , 


No. 

91,848. 

94,264. 

94.626. 

94,704. 

94,869. 

95,473. 

95,474. 

95  ,.583. 

99.186 
100.380, 
1110,608. 
101,012. 
101  691. 
102,725. 
103,105. 

104,916. 

104.917. 

4,837. 

4,838. 

106.625 

107.620. 

107,854. 

4,384. 

107.904. 
108.IH9. 
108,661. 
109,872 
109,873. 
112,136. 


al.. 


Name  and  Year. 
Hunt,  1869. 
Heinnemann,  1869. 
McNair,  1809. 
Blanchard,  1869. 
Clark,  1869. 
Heinnemann,  1869. 
Ueinnemann,  1869. 
llayford  el  al.,  1869. 
Haupt.  1S70. 
Dav,  1,870, 
De  Smedt,  1870. 
Havford,  1870. 
Williams,  1870. 
Stevens,  1870 
Van    Camp    (. 

1870 
Tripler,  1870. 
Tripler,  1,870 
Tripler     (reissued), 

1872. 
Tripler      (reissued), 

1872 
Sheldon,  1870. 
Nickersou,  1870. 
Beach,  1870. 
Beach        (reissued), 

1871. 
Haves,  1870. 
We'bb,  1870. 
Westman.  1870. 
Cres.son,  1870. 
Cresson,  1.870. 
Fowler,  1871. 
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Xo.  Name  and  Tear. 

11.3,338.     Pelton,  1S71. 
113,70«.     Thomas,  1871. 
115,7«t.    Tail,  1871. 
ll.j,931.    Brown,  1871. 
llo,274.     Constant.  I  o/,  1871. 
113.2SO.    Jones,  1871 
113,'.i8     Oyles,  1S71. 
l^iJ.'liO.    Sutpheu,  1S71. 
123,01/^.     Faw'ctt  a  al. ,  1872. 
1:^,1  >7.     Fueclitwanjrer,  lb7-. 
124,'ljJ      Pulton,  lj?.i 
124,358.     U..1U1IS,  1872. 
124. 4  )2.     H'ateiburj- ,  1872. 

124.119.  Co;e,  1.;.2. 

124.120.  Coll-,  1872. 
127,182.     llvlbrU,  1872. 
128,337     Gjles,  1872. 

Wood-sa^.     See  .S.\w  ;   and  for 
vaiiftii-.s  sre  li.,t  on  ]iMgi-  ■2>yi^i. 

Wooii-scrap'ing  Ma-chine'. 
Fig.  7342  is  a  niacliiiie  tor  .scraping 
the  surface  of  wood  or  veuecr.  Tlie 
stulf  to  be  smoothed  is  laid  on  tlie  car- 
riage, secured  by  a  clamp,  and  carried 
forward  by  machinery  beneath  the 
scraper.  When  a  dog  comes  in  contact  witli  a  lever, 
the  pinion  falls  out  of  gear,  and  the  carriage  is  free 
to  be  dniwn  back  for  the  ne.vt  operation. 

Wood-scre^y.  A  metallic  screw  lor  carpenters' 
and  joiners'  u.se  in  securing  pieces  of  work  together. 
A  wooden  screw,  which  is  oiie  vuitU  of  wood,  is  used 
in  clamps,  carpenter's  benches,  bedstead-raiLs,  etc. 

White  there  are  njMny  machines  for  this  purpose,  and  sevenil 
TariatioDS  in  the  order  of  the  process,  tue  following  may  answer, 
in  a  i^eneral  way  :  — 

The  wire  l>  place!  upon  a  reel,  and  the  end  inserted  between 
a  pair  of  feed-rolls  waic<i  feed  it  to  the  header,  a  uiacuiac  which 

Fig.  7342. 


Fig.  7344. 


Wood-Worker  (Squarijig-up  and  Facing  Side). 


fectly  and  makes  them  bright.  After  cleaning,  tbe  blanks  are 
placed  in  the  hoppers  of  the  shaving-machines,  from  which 
they  are  picked  up  by  claws,  in^rted  in  spindles  which  turn 
the  heads,  cut  the  slots,  and  eject  them  into  boxes.  They  arc 
then  placed  in  tbe  hoppers  of  the  finishing-machines,  which 
automatically  complete  the  process  of  pointing  and  cutting  tbe 
thread. 

Wood-screws  are  classed  by  the  length  in  inches,  and  by  the 
number,  ^hich  indicates  the  size  of  the  vvire,  or  bo^ly  of  the 
screw 

The  following  table  of  dimensions,  derived  from  measure- 
menus  of  the  screws  made  by  the  New  England  Screw  Company, 
at  Providence,  R.  I., will  be  found  convenient  for  reference  ;  — 


Wood- Scraping  Maefiine. 

cuts  the  wire  into  the  lengths  to  which  it  is  gagcl,  and  sets  up 
the  heads,  which  is  done  by  pressing  the  end  of  the  wire  into  a 
die.  The  screw  at  this  sta'ge  is  called  a  Uank.  The  next  pro- 
cess is  that  of  cleaning  the  blanks  from  grease  and  ilirt :  they 
are  placed  in  iron  boxc-  fi.l«  I  with  white-pine  sawdust.  These 
boxes  are  revolved  rapidlv.and  the  friction  of  the  blanks  against 
each  other  and  the  particles  of  the  sawdust  clc;tDses  theui  per- 

Fig.  7343. 


No. 

Diameter  of 
body. 

Head. 

Number  of 

threads  to 

1  inch. 

Diameter- 

Thickness. 

In. 

In. 

In. 

3 

0.10 

0.20 

0.06 

24 

4 

.11 

.22 

.065 

24 

0 

.13 

.26 

.075 

20 

6 

.15 

.30 

.08 

20 

( 

.16 

.32 

.085 

18 

8 

.17 

.34 

.09 

14 

9 

.19 

.33 

.(Klo 

13t 

10 

.20 

.40 

.10 

1.3" 

U 

.21 

.42 

.11 

12 

12 

.22 

.44 

.12 

11 

13 

.C3 

.46 

.13 

U 

14. 

.24 

48 

.14 

10 

l.i 

.25 

.60 

.15 

10 

10 

.26 

.52 

.16 

94 

17 

.27 

.54 

.17 

9" 

18 

28 

.56 

.13 

U 

20 

.30 

.60 

.20 

8" 

21 

.32 

.64 

.21 

8 

22 

-35 

.70 

.22 

•i 

24 

.38 

.76 

.31 

7 

26 

.40 

.80 

.26 

1 

Wood -Worker  {Moldrr  Side). 


The  length  of  thread  cut  is  two  thirds  the  length  of  the  screw. 

'Wood-split'tiug  Ma-chine'.  One  used  in 
many  trades,  and  iliHeriiig  according  to  the  .size 
and  purpose  of  the  material.  For  shoe-pegs, 
kindling,  Hrewood,  etc. 

'Wood-still.     See  Stilt.  ;  TunrEXTixr;. 

Wood-stove.  One  s)iecia!ly  adapted  for 
;.  urnini;  wr.ii.l.      See  .SrovK. 

'Wood-turn'ing  Lathe.  See  Lathe, 
and  list  undei  tliat  head. 

'Wood-vtrork'er.  A  machine-tool  having 
various  attaelinients  and  adjustments  for 
dilferent  kinds  of  work.  Also  called  a 
Joiner  (which  sec). 

Fig-  7343  is  the  machine,  showing  mot/fin^  attach- 
ment to  work  four  sides  The  sguaring-upand  facing 
tables  are  on  the  other  side. 

Fig.  7344  shows  the  s^/iiaring-up  and  facing-tahie 
side 
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■Wood-*work'ing  Ma-chine'.  First  in  tlie  list 
of  iiivt'iitors  of  wooil-ut)ikiiiL;  iiiarhinfrv  is  Gem-ral 
Sir  SamuL'l  iK-ntham,  tin-  hmthcr  of  Jeremy,  the 
political  eeoiioiiiist.  Wliile  makiii^^  a  tour  of  Europe 
to  observe  the  inoUes  of  sliipbuiltling,  and  on  the 
occasion  of  a  visit  to  Russia,  he  contrived  the  first 
plauiug-machine  for  wood.  Working  in  the  inter- 
est of  the  British  Admiralty,  he  afterward  devoted 
himself  to  the  invention  and  construction  of  labor- 
savint^  machines. 

Professor  Willis  states  that  General  Bentham's  house  was 
CO  ivi'i-ted  into  and  formed  the  first  manufactory  of  wood-work- 
inj;  machines,  "  including  planing,  molding,  rabbeting,  groov- 
ing, mortising,  and  sawing,  both  in  coarse  and  fine  work,  in 
curved,  winding,  and  transverse  directions,  and  shaping  wood 
in  complicated  forms."  The  bills  for  these  machines,  pre- 
sented to  the  Admiralty,  specify  lathes,  saws,  machines  for 
cutting  tenous,  for  boring,  also  for  boring-bits  and  squaring- 
tonl-i,  and  "  many  other  machines  for  dilferent  kinds  of  work.'' 
One  set  of  machines  was  for  block  making  ;  io  tliis  he  was  joined 
bv  a  gentleman  of  equal  talent,  Mr  llrunel.  (See  Block-making 
MAriiiNiis.)  Mr.  Brunei  was  aUowed  jw  a  premium  for  his  in- 
ventions the  estimated  saving  over  one  year's  hand  labor, 
equal  to  *  80,000.  General  Buntham  received  .'S  100,000  for  the 
machines  furni-shed.  Among  the  machines  made  by  Bentham 
previous  to  1800  may  be  enumerated 


Planing-machine. 

Molding-machine. 

Circular  saw. 

Segmental  circular  saw. 

Dovetailing  -  machines,  with 
conical  cutters. 

Wave-molding  machine,  with 
undulating  carriage. 

Crown  and  cyliiuler  saws. 

Lathes,  with  slide-rests. 

Planing-machines,  with  cut- 
ter-heads, to  dress  both 
side-s,  and  with  rackfeed. 

Mortising- m:ichine^,  recipro- 
cating and  rotary. 

Mortising-machiues,  with  piv- 
oted tables. 

Segment      sawing  -  machines, 
with  radius  arms. 
The  nrcular  saw  is  described  in  Miller' 

1152,  of  1777. 

llatton  patented  a  planing-machine  in  England  in  1776 

the  description  is  vague. 

Wood-work'ing  Tools  and  Ma-chines'. 

under  the  folluwiu';  lieads  :  — 


Boring-machines,  with  annu- 
lar bits. 

Saws,  with  tracer-guides,  for 
irregular  forms. 

Bevcl-saws. 

Curvilinear  s:iws. 

Taper-gage,  for  sawing- ma- 
chiue. 

Grooving-niachines 

Machines  for  grinding  saw- 
blades. 

Double-grooving  saws. 

Rabbetiug-macliines. 

Sectional  cutter,  for  planing- 
machines. 

Gage-lathe,  with  slide-rest. 

Screw-thread  machiues,  with 
rotary  cutters. 


English  patent,  No. 
but 


Addice. 

Adze. 

Auger  (varieties  ;  see  Auger). 

Axe  (varieties  ;  see  Axe). 

Bark-cutting  machine. 

Bark-grinding  machine. 

Bark-planiug  machine. 

Bench. 

Bench-clamp. 

Bench-hook. 

Bench-screw. 

Bench-strip. 

BeiH-li-vise. 

Bending-wood. 

Bit.      Boring    (varieties ;    see 

Bit). 
Blind-slat  cutter. 
Blind-slat  machine. 
Blind-slat  teuouing-machine. 
Bliud-stile  making  machine. 
Blind'Stile  mortisiug-machiue. 
Blinl-stile  piercing-machiuo. 
Blind-stile  spacing-machine. 
Blind-stile  tenouing-machine. 
Blind-wiring  machine. 
Block-letter  cutting-machine. 
Block-making  machine. 
Bois-durci. 
Bolt  sawing  machine. 
Boring-bit. 

Boring  and  tenoning  machine. 
Bowls.     Machine  for  making 
Box  and  tap. 
Box-making  machine. 
Box-setting  machine. 
Box-turning  machine. 
Brace. 
Bnid-awl. 
Break-iron. 
Broadaxe. 


Brog. 

Broom-handle. 

Broom-handle  machine. 

Bi'ooui-splint  machine. 

Brush-back  machine. 

Brush-handle  machiue. 

Buhl. 

Bung-cutter. 

Burnetiziug. 

Butter. 

Butting-machine 

Button-lathe. 

Button-machiue. 

Calipers. 

Calking- tools. 

Cane-pulishing  machine. 

Cane-splitting  machine. 

Carpenter's  gage. 

Carpenter's  level 

Carpenter's  plow. 

Carpenter's  rule. 

Carpenter's  tools  and  appli- 
ances (see  Carpentry). 

Carving-machine. 

Cauking. 

Caul. 

Cliair-back  dressing  machine. 

Chair-back  rounding-machiue, 

Chair-back  sawing-machine. 

Chair-seat  boring-machine. 

Chair-seat  planing-machine. 

Chipping-machine. 

Chisel  {varieties  ;  see  Chisel). 

Chit. 

Clamp. 

Clapboards  Machine  for  gaging 

Clapboards.  Machine  for  mak- 
ing 

Clapboards.  Machine  for  plan- 
ing 


Clothes-pins.        Machine     for 
making 

Cocking 

Cork-cutting  machine. 

Cork-making  machinery. 

Cutter. 

Cutter-head. 

Cutter-stock. 

Deal-frame. 

Dog.     Saw-mill 

Dovetail-cutter. 

Dovetail-machine . 

Dovetiiil-niakmg  machine. 

Dovetail-marker. 

Dowel-making  machine. 

Drawing-knife. 

Drums,  etc.  Machine  for  mak- 
ing 

Drunken  cutter. 

Dyewood-cutting  machine. 

Eave-troughs.      Machine    for 
making 

Edger. 

Edging-machine. 

Edging-saw. 

Embossing  wood. 

Felloe-bending  machine. 

Felloe-boring  machiue. 
>  Felloe-dresser. 

Felloe-planing  machine. 
I  Felloe-sawing  machine. 
I  Files  (varieties  ;  see  File). 
;  Frame-making  machine. 
I  Fret-saw  machine. 
,  Fret-work. 
]  Frizzing-machine. 
I  Gage  (varieties  ;  see  Gage). 

Gimlet. 
i  tionge. 
I  tiunstock-niaking  machine. 

Gutters,  wooden.    Machine  for 
making 
I  Hammer  (varieties;   see  IIam- 
I      mer). 

I  Handle-making  machine. 
'  lland-mortising  machine, 
i  Hatchet 

He.td-block  for  saw-mills. 
!  Hollow  auger. 
1  Hollow-mandrel  lathe. 
I  Hoop-bending  machine. 
'  Hoop-cutting  machine. 

Hoop-dressing  machine. 

Hoop-sawing  machine. 

Hoop-splitting  machine. 

Hub-borer- 

Hub-boxes.     Machine  for  set- 
ting in 

Hub-centering  machiue. 

Hub-mortising  machine. 

Hub-turning  machiue. 

Joiner. 

Kerfing-machiue. 

Kindling-wood  machine. 

Lag-machine. 

L.ast-cutting  machine. 

Last-making  machine. 

Last-polishing  machine. 

Last-turning  machine. 

Lath-cutter. 

Lat.ie  (varieties  ;  see  Lathb). 

Lath-sawing  machine. 

Mallet, 

Matches  Macbineryformaking 

M  atch- frame - 

Mafching-machine. 

Match-splint  machine.*'^ 

Miter- box, 

Molding-macliine. 

MoKling-mill. 

Mortise-chisel, 

Mortising-mill. 

Nail-extractor. 
I  Nulled  work. 

Oar-making  machinery. 

Pail-lathe. 

Palm- leaf  splitting-machine. 

Panel-making  machine. 

Peg-making  machine. 

Picket-pointer. 

Pin-making  machinery. 

Pin-tool. 

Plane  (varieties  ;  see  Plvne). 

Plane-bit. 

Plane-stocks.      Machinery   for 
makiug 


Planer  and  matcher. 

Planing-machine 

Planktng-clamp. 

Pliinkiug-screw. 

Plow. 

Plow-handles.     Machinery  for 

making 
Plug-machine 
Pointing-machine. 
Preserving  wood- 
Press- work. 
Rabbeting- machine. 
Rasp. 

Rat  tan-cut  ting  machine. 
Rjittan-dressing  machine. 
RiiKan -polishing  machine. 
Ilatt.'in-ri'iJnciri^'  machine. 
Rjitfan-slittiiiL;  machine. 
Rattan-splitting  machine. 
Rattan-stripping  machiue. 
Riving-macliine 
Rod,  piu,  and  dowel  machiue. 
Rossi  ug. 

Rossiug-macbine. 
Rule. 

Sand-paper  bolder. 
Sand-papering  holder. 
Sash -bar  machine. 
Sash-boring  machine. 
Sash-chisel. 

Sash-mortising  nnichine. 
Sash-planing  machine. 
Sash-sticking  machine. 
Saw  (varieties  ;  see  Saw). 
Sawdust-carrier. 
Sa  w  i  n  g-mac  li  i  ne . 
Saw-mill  feed-devices. 
Saw-mill  gate. 
Saw-plank  feeder. 
Scale-board. 
Scorer. 
Scorper. 
Scraper-steel. 
Screw. 
Screw-box. 

Screw-cutting  machine.  Wood 
Screw-driver. 
Scribe-awl. 
Scribiug-iron 
Scroll-sawing  machine. 
Shaving-horse. 
Shavings  for  stuffing.  Machine 

for  making 
Shingle-jointing  machine. 
Shingle-machine. 
Shingle-planing  machine. 
Shingle-riving  machine. 
Shingle-sawing  machine. 
Shive-eutting  machine. 
Shoe- peg  making  machinery. 
Shoe-sole  makiug  machinery. 
Shooting-board. 
Skewer-niachine. 
Slab-grinder. 
Slat-machine. 
Slat-tcnoning  machine. 
Snath-bunding  machine. 
Snath-finishing  machine. 
SDath-rounding  machiue 
Spacing  and  boring  machine. 
Splint-cutter. 
Splint-cutting  machine. 
Splint-plane. 
Spoke-anger. 
Spoke-driving  bench. 
Spoke-driviug  machiue. 
Spoke-gage. 
Spoke-lathe. 
Spoke-machine. 
Spoke-planing  machine. 
Spoke-polishing  machine. 
Spoke-setter. 
Spoke-shave. 
Spoke-tenoning  machine. 
Spoke-turning  machine. 
Spool-making  machinery. 
Square. 

Stave-bilging  machine 
Stave- crozin'^  machine. 
Stave-dresser. 
StJive-howeling  machine. 
Stave-jointer. 
Stave-riving  machine. 
Stave  sawing  machine. 
Stave-Petrer 
Teuouiug-macaiue. 


WOOF. 
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TeaetT-pbuaae  waaebioe. 
Tettcer^Ssfaing  ntacbioe. 
Teoeer-firaaiig  ancMDe. 
\eoeer-SM-r. 

TefMO^-stn^tileDiiis  michine- 

WaD€T. 

Wa.<hb<nnls.        Machine    for 
Wfaaiebooe.  Machine  for  vM-k- 
Whedvnsht'^s  Hnefaine. 
list  at  bctoffy-flndiiBes :  — 


-  _■  nuclune. 
J  machine. 
.  niachine. 
Dg  machine 
-■  machtoe. 
W:-c.i-ciiil-ji.aing  machine. 
Wocdm   par.      Machine   for 

cauing 
Wooden  pipe. 
Wondefi 

making 
Woollen  wedges. 

making 
Wood-grinder. 
Wood-ptaning 
Woc-d-poBstiing 
Wood-sJiTenng  machine. 
Wood-£plicai^  "fc^^-h'**** 


vsre.     Machine  for 
Machine  for 


chine. 


S«rfiwe-pUaer  (suftang-^na- 

ehiae). 
Comhiintioo-plaDer. 
Qapboard  i^aaer  and  jtxaler. 
Moldios-machi  ne- 
Sas^and  rooMing  machine- 
Molding  and  doTvcailio^  ma- 


Spoke  &dng  and  joiotrng  b»- 
cfaineL 


Sliaper  and  edge-»Ader. 
ShaiHi^-amehine- 
Teoofiiag-Bachine 
Bbnd  ^^  teiMMiii^ -machine. 
Moftifu^-Madiine 
Car  boni^  and  inoTtiang  ma- 
chine. 
Hob  b(»iag  and  mordai^  ma- 


Cfaair   boring   and  ^Mirtiang 


BIind-«4i)r  boring  and  mortis- 


Ban-plana'. 

Shv-tab^ 

Circular— iiw  bench 

Sharpening-machine 

Saw-gage. 

Sawing-iBachine. 

ScroU«aw. 

Band-saw. 

Be-sawing  macluae. 

Saw-azbor. 

Spoke-latbe. 

Spoke-planer. 

Spoke  and    axe-handle   latbe 

cc<cnbin*^L 
Spofce-chroating  machine. 


Bim-bocittg,  doweling,  and 
fell  j-^ointing  machine. 

Spoke-pofishing  madiioe. 

FeUy-rouDding  machine. 

Feiijr-planer. 

Wheel-gaee. 

Wbeel-jiczewing  machine 

Hob  boring  and  capping  ma- 
clune. 

Rod,  pin,  and  dowel  m^whiiy 

BMing-macbioe  car 

Boring-machine  for  ^ricaltn- 
i^  im piemen  i^. 

BoriDg-michioe  chair. 

BwiDg-machine  fumimre. 

BUnd-snitr  spacing  and  barang 
machine 

Maicfa  i  D  g-c  otter. 

Mat.rh«:r-hea-i . 

Wf«c.J-ruming  laibe. 

Blind-Tiring  machine- 

M  iter-machine 

Sde-ptaning  and  jointing  ma- 
chine- 

Butting-machine. 

IkiTetafling-macbine 

PaneJ-rai^er. 

BHnd-stat  crimfHDg- 

Dc^'r-clampL 

Koife-grii^er. 

Jointing-iron. 

Barrel -mactune- 

Ootbes-pin  machine. 

Mstch>macbine  • 

Tub-machine. 


Wool  (Loom.)  The  ky/Z  or^Jing  of  doth,  car- 
ried bv  the  xhfiWr  and  laid  in  the  sked,  ■  Also  known 
as  the  s/ioof,  or  /mm, 

"WooL  1.  Tlie  Heece  of  the  sheepu  See  articles 
folio  .villi,'. 

2.  A  sla^  of  iron  blown  by  steam  into  a  fibrous 
form.  Known  as  siag-wool,  or  siiieat^  cotton.  See 
page  2198. 

It  is  o<>pd  as  a  ekidung  for  sttam-boilers  and  Etean^pipes,  to 
pferent  ioss  of  beat  A  blast  of  steam,  water,  or  air  is  foired 
into  tfae  stzeam  of  Tfaroosi  elag  as  it  runs  from  tbe  fiiroaoe, 
vfaea  it  assumes  a  fibrous  fonn  and  appearance,  somewhat 
"   rto  tlut(rf'spao-gla3£.  ^ 

Fjff.  7345. 


.     "Wool-btrndling    Ua-chine'.      See    Wool- 

IPaoxek:  Flelce-fulhek. 

'Wool-burring  Ma-chine'.  A  machine  for 
picking  the  burs  from  wck>L  A  \Dooi-pidxr.  See 
BrnniNG-MACHiSE,  Fig.  993. 

I      Wool-clean 'er.     A  machine  for  cleaning  dost, 

,  burs  au<l  other  foreign  maitrrs  from  wool. 

The  material  is  placed  in  tbe  feed-box,  and  carried  forward 
bj  tbe  etkdle^  apron  on  one  side  thereof,  to  ti>e  toothed  crtin- 
der  at  tbe  bottom  of  tbe  box.  It  is  taken  from  the  cylinder  by 
tbe  toothed  beaters,  and  depo^^ited  upon  the  endk*^-  Hi.rr.n  hr 
which  it  is  carried  to  a  lecDod  beatJof-cTliiider. 
it  npoQ  an  aproii  bj  which  it  i?  carritri  f-  tbt  ;       • 

Tbe  sheet  b  tbeo  ccaled  npon  a  cTlinJfr.  tbe  iajer-     .  -  ,  .- 

rated  bj  a  cloth,  and  is  retained  tbeivoD  until  fed  to  tht-  card- 

.  ii^-machine.     See  also  n'oc^L-PicxEK.  ao-i  V^  993.  pa^r  412. 
Wool  is  also  cleaned  by  treatnunt  in  a  chanibef  with  [•etro- 

'  lennL,  or  with  lulphide  of  carboo  :  ««e  Fig.  3378.  Also  Bob- 
bins's  patent.  Xo.  75,990,  llaich  21,  IdSS. 

1  'Wool-comb ing.  Said  to  have  been  invented 
by  Bishop  Blaize,  who  gave  the  nann-  to  St.  Blazi.', 

'  a  village  of  ComwalL  He  was  bishop  of  Sclwstia, 
in  Armenia,  and  was  decapitated  in  the  Dif»cletian 
persecution,  in  2S9.  Processions  iu  his  lionor  are 
still  celebrated  in  some  parts  of  England,  on  the  3d 
of  Febnian.\ 

For  earlv  English  patents,  see  Cartwright,  1790 ; 
Wii^'hl  aud  HawksTey.  17^3:  Toplis,  17y3. 
'Wool-comb 'ing  Ma-chine'. 

!  lister's  lEnpish  parenii  circular  machine  i«  for  .oeparating 
tbe  JODg  from  tbe  short  fibers  of  the  w«j1.  It  is  speoallv  de- 
fi^ned  for  king  wool.     Tbe  Jong  fit«rs  are  also  laid  in  rt^nlar 

jocder,  Ml  that  tber  can  be  readiiy  spun  ioto  Tarn.      Lister's 

I  appantoft  clears  the  kmg  fibers  bv  dxawiog  tbem  through  a 
series  (^  teeth  by  means  of  a  nipper.  A  pair  of  Jaws  seiaesa 
moathfol  ofwtM^and  oonTey^^  i;  into  a  carrier,  which,  in  its 
turn,  deports  upon  tbe  comb  a  brush,  pressing  it  down  on  tfae 
teeth  tt\  a  prc^r  depth  Bavins  cleared  one  end  of  tbe  staple, 
it  tr»n.=fers  ibe  unciesreii  end  to  tbe  rotatingr  comb.frMn  which 
ii  is  extracted  bv  drawii^-roiJers.  The  notl.  or  short  portioa 
rf  tbe  wooj,  is  kfi  in  tbe  c«nb,  and  is  removed  by  another  set 
of  dra wing- roller? .  Tlie  long,  cleared  wool  t  delirered  in  a 
continooos  sUrer  frcvm  tfae  nnehine  at  one  foint,  the  noil  beicg 
passed  avar  at  another.     See  Combing-mac^ise. 

Noble's  Eaachioe  is  fM-comtnog  short  «ooL  It  separates  tbe 
long  fibers  from  tbe  noil  by  means  of  two  circular  repanting- 
CDoibe.    niese  eocnbs  votfc  together,  and  at  tbe  print  of  junc- 

:  tiofi  the  wwri  is  placvd  on  tbeir  teeth.  As  ther  travel  ai<art 
from  each  odier,  tbe  fibers  are  cleared,  and  each  cc>tiib  presents 

'  a  cleaired  frince.  which  is  drawu  off  in  a  sliver  by  drawing- 
roller?  :  The  noil  being  passed  away  into  a  receptacle. 

■Wool'der.  1.  i^XatUlcaL)  A  slick  used  for 
tightly  winding  a  rope  round  another  object,  as  in 
fihing  a  spar.  A  tcoolding-stick.  The  action  is 
analogous  to  scrrhig. 

•1.  {Ropc-maliiig.)  One  of  the  handles  of  the  top, 
which  occupies  the  angles  of  the  strands,  in  laying 
np  strands  into  ropes  or  ropes  into  hawsers,  and 
which  oonlines  the  twist,  receding  before  it  at  the 
rate  necessary  to  give  the  required  hardness  of 
twist, 

j  Wool'ding.  Wrapping.  As  of  the  yam  in  serr- 
'  ing  a  rope.  A  wrapping  of  hemp  or  yam  around  a 
piston  or  plunger,  acting  as  a  packing. 

A  wrapping  of  rope  or  cord  around  a  splice,  scar^ 
or  a  sprung  mast. 

Fig.  7346. 


Wooi  dtamimg  Machine. 


Dryer  for  HVal,  c<C 


WOOL-DRYER. 
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for   roniovinnr   the 
g,  flyi'ing,  or  what 


Wool-dry-'er.  A  machine 
moisture  tVoiu  wool  aftur  wasliin 
not. 

Fig.  7347.  Fig.  743'3  is  on  the  prin- 

ciple of  the  centrifugal  ma- 
chine, illustrated  at   Figs. 
121.3.  12U.  au.i  elsewhere 
The  fonimiiious  cylinder  is 
charged  with  wool  and  ro- 
tated; superlieated  steam  is 
admitted  above  and  ejected 
by  its  own  pressure  toward 
the  outlet,   assisted    by  the 
blast  produced   by   the    pe- 
ripheral fans.    The  moisture 
in    the  wool  is   thus  evapo- 
rated and  removed. 

Fig.  7317  is  on  a  much 
larger  scale  Adryiug-cham- 
ber  is  placed  vertically  be- 
tween a  heater  and  a  blower. 
AVithiu  the  chamber  is  a  ver- 
tical series  of  boxes  having 
perforated  bottoms.  These 
boxes  are  supported  and  de- 
livered one  at  a  time  by  cams 
in  connection  witli  the  lower 
one.  The  matters  to  be 
dried  are  placed  in  the  upper 
box,  and  gradually  descend 
while  drying 

"Wool-dust'er.  A 
maeliiiu'  lor  mei^hanicai- 
ly  removing  the  coarser 
iminiritie.s  from  wool. 
Tlie  wool  is  fed  into  an 
opening  at  one  end  and 
subjected  to  the  action 
of  revolving  beaters  ;  it 
is  received  on  a  gi'ate, 
through  which  the  dirt 
falls. 

Wool-dyed.  Cloth 
whose  liber  has  been 
dyt'd  Ixd'ore  weaving. 

Woolen  Cloth. 
Woolen  eloth  from  the 
loom  is  made  into  broad- 
cloth by  a  succession  of 
processes  :  — 

5co««tf  in  soapy 
water,  to  remove 
grease 

Tented,  or 
stretched  on  ten- 
ter-hocks to  dry  in 
the  open  air. 

Dyeii,  unless  it 
was  wool-dyed  be- 
fore spinning. 

Burleil,  or  freed 
from  irregular 
threads  or  hairs. 


Fig.  7348. 


If 


Wool'Dnjer. 


fas 


Fulled,  to  cause  the  fibers  to  interlace  and  become  felted 
among  each  other,  strengthening,  condensing,  and  lessening 
the  area  of  the  fabric. 

Teaseled ;  teasels,  or  wire  brushes,  in  imitation  of  them,  are 
made  to  bear  forcibly  upon  tbe  cloth  as  it  passes  in  front  of 
them,  raising  a  nap  thereon. 

Sheared ;  the  nap  is  reduced  to  an  even  length  and  smooth 
surface  by  shears,  cutter,  or  fire. 

Wool'en  Man'u-fac'ture.  The  treatment  of 
wool  is  aci.urding  to  its  stuple,  loiiff  or  short,  combing 
or  cardtnij  wool  ;  prothieiug  worsted  or  woo/nis. 

The  wool  of  England  has  always  been  celebrated  :  and  even  in 
the  times  of  the  Romans,  a  manufacture  of  woolen  cloths  was 
established  at  Winchester,  for  the  use  of  the  emperors. 

The  processes,  in  brief,  are  about  as  follows,  each  being  de- 
scribed under  its  alphabetical  arrangement:  — 

1.  Sortinsi,  iis  to  fineness,  softness,  strength,  color,  cleanness, 
and  weight ;  by  which  the  various  qualities  of  wool  are  placed 
together  to  avoid  unevenness  in  the  working  and  the  fabric. 

2.  .SVoit/hj^,-  wasliing  in  alkaline  liquor,  to  remove  .«i/i/if  and 
grea.«e  ;  followed  by  clean  water. 

3.  Dtfein^. 

4.  fViliowing^  or  deviling;  to  loosen  out  the  locks  and 
bunches. 


Wool- Duster. 

5.  Picfcin^r  (also  known  as  7noting,i.  e.  removing  motes),  ot 
burring ;  to  remove  burs  and  other  impurities. 

G  Oiling  ;  to  prevent  felting  of  the  fibers  in  the  subsequent 
operations. 

7.  Scribbling;  a  preliminary  carding,  to  disentangle  the 
fibers. 

8.  Carding;  to  form  the  wool  into  a  fleece,  slivers,  rolls,  or 
roi'ings.  as  the  case  may  be. 

9.  Sluhb>n'r;  to  join  the  rovings  in  lengths. 

10.  Drawing  and  spinning;  to  attenuate  the  rovings  and 
give  the  twist. 

11.  Sfiotding;  winding  on  bobbins. 

12.  Weaving  :  to  form  cloth. 

13.  Fulling ;  to  compact  and  felt  tbe  cloth. 

14.  Tenzeiing ;  to  draw  out  a  nap. 

1-5    Shearing  ;  to  cut  the  nap  to  an  even  length. 

It)    Pressing  between  hot  plates,  to  give  glossiness. 

17-   Brushing. 

For  specific  list  of  appliances  in  the  treatment  ami  manufac- 
ture of  wool  and  other  fiber,  see  Cotton,  Flax,  Wool,  liEMf, 
etc  ,  ii|)pliances. 

Tbe  Argali,  or  Ovis  avnnon  (Linn.),  is  supposed  to  be  the 
progenitor  of  the  stock  of  the  domestic  sheep.  Tbe  steppes  of 
Central  Asia  are  its  home,  and  thence  it  hjis  spread  Among 
the  bones  of  quadrupeds  found  in  ancient  caves  throu^rliont 
Europe,  those  of  the  sheep  are  not  noted  by  Cuvicr,  Buckland, 
or  De  la  Beche.  We  read  in  Pliny,  Varro.  and  Cohimeilii  of 
breeds  of  sheep  of  gray,  brown,  russet,  black,  and  golden 
colors. 

The  spinning  of  wool  was  well  known  in  the  time  of  MoPes, 
and  was  pnicticed  among  tlie  Egyptians,  Phoenicians,  Greeks, 
and  Romans  at  early  periods  of  their  respective  histories, 

The  Romans  are  believed  to  have  introduced  tbe  art  into 
Britain,  and  to  have  had  a  wool  factory  for  the  supply  of  the 
Roman  army  in  Britain,  at  ^Vinclleste^. 

Sheep  are  mentioned  in  an  English  public  document  of  71'.', 
in  which  their  price  is  fixed  at  one  shilling.  The  mother  uf 
the  renowned  Alfred  the  Great  was  skillful  in  the  spinning  of 
wool,  and  instructed  her  daughters  in  the  art. 

"Mr.  John  Coxetter  of  Greenham  Mills,  Newbury,  h.-id  twn 
Scotch  Southdown  sheep  shorn  at  his  factory,  at  exactly  fi\e 
o'clock  in  the  morning,  from  the  wool  of  which,  after  j>assing 
its  various  processes,  a  complete  damson -colored  coat  wa?!  made, 
and  worn  by  Sir  Jolin  Throckmorton,  at  a  quarter  past  six  in 
the  evening,  being  2i  hours  within  the  time  allotted,  for  a 
wager  of  l.lXH)  guineas.  The  sheep  were  roasted  whole,  and  a 
sumptuous  dinner  given  by  Mr.  Coxetter,"  —  Old  English 
paptr. 

Fig.  7349. 


Wool- Oiler  /or  Carding- Machine. 

Woolff's  En'glne.  A  compound  steam-engine,  so 
called  from  its  inventor's  name.  It  has  two  cylin- 
tlers  of  dilferent  diameter,  the  eduction -passage  of 
the  smaller  cylinder  comnmnieating  with  the  steam- 
passages  of  the  other  ;  high-pres.snre  .steam  bein^' 
used  in  the  small  cylinder,  and  made  to  act  expan- 
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sively  in  the  large  one,  tlie  steam  being  afterward 
condensed  in  the  usual  manner. 

"Wool-oil'er.  ( JTooloi  Manufacture.)  A  device 
for  attachment  to  the  first  breaker  over  the  feed- 
apron,  and  immediately  in  front  of  the  feed-rolls  of 
tlie  cardiitg-niaehine. 

The  reservoir  contains  oil  or  composition,  and,  by  means  of 
&  rack  and  pinion,  is  traversed  back  and  forth  over  the  wool  as 
it  enters  the  card  :  the  oil,  passing  through 
a  tube  provided  with  revolving  rocks,  is  dis- 
tributed upon  the  wool  by  a  rose-nozzle. 
When  the  card  is  stopped,  the  cocks  cease 
to  revolve,  and  the  supply  is  cut  off.  The 
flow  is  regulated  by  an  air-tub«  with  a 
stop-cock,  which  enters  near  the  top  of  the 
reservoir. 

In  Fig.  7350,  the  oil  from  the  reservoirs 
flows  into  the  perforated  pipe,  and  drops 
into  the  inner  sideof  the  gauze  cylinder.  The 
wool  is  curried  beneath  the  cylinder  by  the 
endless  apron,  and  the  oil  is  pressed  into 
the  wool  by  the  cyUnder. 

Fig.  7350. 


Fig.  7351. 


Wool-  Oiler. 
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"Wool-pack'er.  A  machine  for  compressing  and 
tying  tleecs.      Tliere  are  several  forms. 

In  Fig.  7351.  the  lie-cords  are  hitched  to  the  catches  at  the 
edge  of  the  concave  bed,  anil  pass  under  the  wool  and  through 


Wool- Packing  Table.     • 

the  slots  of  the  apron  and  holes  in  the  bed  beneath.  The 
slotted  apron  is  passed  over  the  wool  and  attached  to  a  treadle- 
lever,  by  which  the  wool  is  compressed,  drawing  it  into  the 
concave  bed  in  position  to  be  tied  by  the  cord- 
In  Fig.  7352,  the  hinged  sides  are  thrown  up  and  held  by  cord 
connection  to  the  treadle.  The  ends  are  then  mutually  ad- 
vanced by  strap  connection  to  the  druni  beneath,  which  is  ro- 
tated by  a  crank  and  sustained  by  a  pawl. 

In  Fig.  7353,  the  folded  fleece  is  laid  on  the  packing-head  ; 
the  two  opposite  long  flaps  are  turned  up,  entering  the  pins  of 
one  into  the  holes  in  the  other,  the  position  being  sustaini-d  by 
clamps.  The  short  Haps  are  then  raised,  being  locked  by 
springs  on  the  former.  The  head  is  rab^ed  by  the  treadle,  the 
fleece  tied  both  ways  and  then  released.  See  also  Fleece-tybr, 
Fig.  2020. 

"Wool-pick'er.     A  macliine  for  burring  wool. 

Fig.  73-54  is  on  the  principle  of  the  saw-gin.  The  journal- 
boxes  of  the  roller  have  a  lateral  adjustment  so  as  to  set  the 
revolving  brushes  in  such  a  position  as  to  sweep  the  edges  of 


P 


the  revolving  blades  on  the  cleansing  cylinder,  and  clear  them 
of  adhering  particles  of  wool  The  floor  is  slotted  to  permit 
the  dirt  separated  from  the  wool  to  puss  do>vn  into  the  apart- 


Wool-Packin^  Table, 
See  also  Wool-cibaner  ;  and  BtmRma-MACHiNE, 


ment  below 
Fig  993. 

Wool-press.    See  Wool-packer 
177 


Wool-aort'ing.  In  tlie  systematic  sorting  of 
wool,  the  bales  are  opened,  spread  on  a  table,  and 
sorted  according  to  quality  and  condition.  The 
technical  names  of  the  sorts  are,  pick-locks,  prince, 
choice,  sitpcr,  Jiead,  downriglit,  seconds,  ^fine-abb, 
coarse-abb,  lirerif,  short-coai'sc,  breech.  These  may 
not  all  be  found  in  the  same  bale,  but  occur  in  the 
various  grades  and  kinds. 

Wool-stock.  A  hea\'y  wooden  hammer,  used 
in  t'ulliufj  cloth. 

Wool-ta'ble.    See  "Wool-packer. 

Wool-w^ash'ing  Ma-chine'.  A  machine  for 
cleansing  tleece-wool  in  tlie  factory. 

McXaught*s  machine  (United  States  patent,  April  27. 1869) 
has  a  series  of  rakes  for  traversing  the  wool  along  the  cistern 
to  an  inclined  plane,  vip  which  it  is  moved  by  a  cmdle  g-.  and 
delivered  to  a  series  of  roller.*;,  which  convey  it  to  the  squeezers 
i  I.  The  cradle  s  has  a  four-motioned  action,  down,  forward, 
upward,  and  return  :  the  teeth  on  its  lower  side  catching  the 
wool  and  drawing  it  up  the  incline. 

In  Clark's  m,achine,  186.5,  the  wool  is  conveyed  into  and  out 
of  the  trough  by  endless  aprons,  and  passed  through  the  trough 
betweea  two  other  endless  aprons,  under  one  of  which  is  a  bed 
of  rollers,  and  over  the  upper  of  which  a  series  of  vertical 
beaters  or  stampers  is  arranged,  one  above  each  roller.  These 
stampers  are  successively  operated  by  a  revolving  shaft  having 
thereon  a  set  of  lifters,  spirally  arranged.  An  inclined  shelf 
under  the  rollers  carries  off  the  dirt  as  it  is  washed  from  the 
wool  into  an  adioining  compartment,  preventing  its  falling 
upon  the  lower  portion  of  the  lower  apron.  Provision  is  aliso 
1  made  for  picking  the  wool  as  dischai^ed,  by  means  of  a  revolv- 
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Fis   7.354. 


Wool-Picking  Machine. 


iug  cylinder,  with  r.idi:illy  Jldvaucing  and  receding  teeth  in 
coiijuiictioQ  witli  !i  set  of  stationary  teeth. 

In  Murktaud's  inacliine,  the  wool  is  fed  from  an  apron  be- 
tween a  toothed  roil  and  a  concave,  and  caught  hv  the  spikes 


on  tlie  oscillating  cylinder  t  the  latter  works  above  a  perforated 
concave  in  the  tank,  and  advances  the  wool  toward  the  dis- 
charge end,  where  it  is  caught  by  a  revolving  picker  and  trans- 
ferred by  a  belt  to  the  Sfjueeze  rolls,  which  deliver  it.  Other 
\vool-W)i>liers  :tre  like  centrifugal  machines^  or  resemble  some 
of  the  nuuicrouo  forms  of  waskins-machines. 

Wool-wrork'ing.  See  Woolen  Manufac- 
m:i'.. 

Wootz.  A  very  superior  riuality  of  steel,  iiiatle 
ill  tlie  East  Indies,  ami  imported  into  America  and 
Europe  I'ur  superior  edge-tools.  It  is  used  in  the 
manut'actnre  of  the  eelebrated  sword-blades  of  the 
East.  Professor  Faraday  attributed  its  excellence  to 
the  presence  of  a  small  (juantity  of  alinniniimi. 

A  more  recent  analysis  by  Kaninielsberg  gives  in 
the  100  parts,  carbon,  0.S67  ;  silicon,  0.1 3tj  ;  phos- 
phorus, 0.009  ;  sulphur,  0.002  ;  no  aluminium. 
Samples  probably  dill'er.  The  specific  gravity  of 
liaiiiinelsberg's  specimen  was  7.822. 

//  'out:  is  believed  to  be  made  by  a  process  direct 
from  the  ore.     See  Steei,. 

Wor'dle.  One  of  the  pivoted  cams  in  a  draw- 
head,  which  form  the  throat  of  a  die,  and  which  are 
capable  of  simultaneous  adjustment  toward  or  from 
each  other,  to  regulate  the  size  of  the  throat  through 
wliich  the  tube  or  wire  is  drawn.  The  draw-head 
die,  thus  formed,  may  be  considered  etiuivalent  to 
an  adjustable  draw-plate  or  triplet. 

IVordlcs  are  used  in  drawing  wire  and  lead-pipe. 


Wool-Washing  Machine. 


Work.     {Minincj.)     Ores  before  they  are  cleaned 
or  dressed. 

Work-box.  A  ease  to  hold  sewing,  spools  of 
thread,  ami  other  accessories  of  a  lady's  work-table. 
Work'er.  One  of  a  ]iair  of  .small  cane  cylinders, 
called  iinhiiis,  whicli  are  arranged  around  the  large 
card-drum  of  the  carding-maehine.  The  worker  is 
larger  than  its  fellow-«i'fAi)i,  the  clcnucr.  The  for- 
mer takes  the  liber  from  the  large  card-eyliuder, 
parts  with  it  to  t"lie 
^'8-  '*'^-  deajier,  and  the  lat- 

ter returns   it  to  the 
card  -  cylinder.      See 

C.\RmNG-MACHINE. 

Work-hold'er. 

^  A  device  for  holding 
work  while  being 
sewed.  That  illus- 
trated is  clamped  to 
a  table.  The  upper 
part  consists  of  a  fi.xed  and  a  movable  hemisphere, 
which  act  as  jaws  to  hold  the  work,  the  upper  one 
being  raised  or  lowered  by  a  screw 
beneath. 

Work'ing-bar'rel.  {Minimi. ) 
The  pump-barrel,  in  which  the  pis- 
ton works. 

Work'ing-beam.  The  oseillat- 
iug-heam,  at  one  end  of  which  is  the 
vertical  piston-rod,  and  at  the  other 
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the  pitman  or  pump-rod.  See  C'ohnish  Engine, 
Fig.  1467,  b\  Pu.Mi'iNr.-ENGiNE,  Plate  X LI V. 

Work-roU'er.  (Knitiinrj-machine.)  A  weighted 
roller  wliicli  automatically  winds  up  the  work  as 
lierforineil.  (Not  used  in  hose  and  other  small 
work.) 

Worm.  '[.{Ordnance.)  An  implement  for  with- 
ilrawing  the  cartridge  from  a  cannon,  when  it  is  not 
desired  to  tire  the  charge. 

It  consists  of  two  branches  of  iron  or  steel  twisted  in  reverse 
directions,  and  attached  to  a  staff.  They  are  made  of  two  sizes, 
one  for  field-guns  and  the  other  for  siege  and  garrison  guns. 

2.  (Firc-nrtns.)  A  spiral  wire  on  the  end  of  the 
ramrod,  for  withdrawing  a  charge.     A  icad-hook. 

.3.     Tlie  thread  on  the  shaft  or  cm-e  of  a  screw. 

4.  {Still.)  A  spiral  pipe  in  a  condenser  ;  a  con- 
tinuation of  the  neck  or  beak. 

.5.     The  s]iiral  of  a  cork-screw. 

6.  A  sharp-pointed  spiral  tool,  used  for  horing 
soft  rock  ;  that  which  is  too  hard  to  be  pierced  by 
the  aurjcr,  but  not  hard  enough  to  require  the 
jumper: 

Fig.  7357. 


Working-Beam  of  Cormsh  Pumpmg-Engtne 
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Worm-gear.  iMadUiutrij.)  A  comMnation  con- 
sisting of  an  endless  sorew  and  spirally  toothed 
wheel ;  u«ed  for  ti-ansniitting  rotary  motion  from 
one  shaft  to  another,  placed  at  right  angles  to  it. 

"Worm'ing.  1.  {XaiUical.)  a.  Filling  up  the  <:/>»/- 
li/us^  or  vacant  spaces  between  the  strands  of  the 
rope,  with  spun-yam  or  small  rope,  in  order  to 
strengthen  it  and  render  the  surface  smooth  for^r- 
ccting  or  serving. 

h.  Luxk-worming  is  by  means  of  chains  inserted  in 
the  interstices  of  tho  strands. 

2.  The  turning  of  the  thread  on  the  barrel  of  a 
wood-screw. 

Worm'ing-pot.  (PotUry.)  A  pot  for  the  ornamen- 
tation of  ji^^ttciy  in  the  lathe,  by  the  exudation  of 
colorupon  the  ware  as  it  rotates.  The  xcorming-pot  lias 
three  compartments  which  have  quill-tubes  emitting 
the  colors  at  one  orifice,  so  as  to  ^ive  parallel  stripes. 
Curious  serpentine  ornaments  are  thus  ni^ule. 

Worm-safe.  An  apparatus  to  enable  the  specific 
gravity  of  spirits  to  be  a-soertained,  as  x\v\  How  from 
the  still,  without  withdrawing  any  portion  thereof. 

The  noee-pipe  of  the  worm-tub  enters  a  glass-globe,  from 
the  bottom  of  which  the  discharge-pipe  descends  vertically. 
This  ha*  a  stop-cock  and  an  upwanl  branch-pipe,  surmounted 
with  a  glass-cylinder,  which,  when  the  stop-cock  is  opened,  be- 
comes filled  mth  spirit,  and  which  receires  a  hydrometer.  The 
cock  mechanism  is  >o  arranged  that  only  sufficient  to  fill  the 
cylinder  can  L>e  drawn  at  one  time. 

Worm-wheel.     {Madiiiunj.)     A  wheel  which 
gears  with  an  endless  screw  or  worm,  either  receiving 
or     imparting    motion. 
See  also  W'okm-cear. 

By  this  means  a  powerfol  J 
effect  with  a  diminished  rate  i 
of  motion  is  communicated 
from  one  revolving  shaft  to 
another  by  rhe  action  of  the 
worm    or    spiral    upcm    the 
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are  different.  The  Leicester  may  be  considered  the 
t>i>e  of  one  and  the  Merino  of  the  other,  though  the 
distinct  processes  are  older  than  the  former  name,  as 
a  variety,  and  jiossibly  older  than  that  of  the  latter 
kind,  which  originated  in  Spain.     See  Mekino. 

Examined  under  the  microscojw,  short  wool  presents  the 
appearance  of  being  serrated  and  imbricated.  In  a  fiber  of 
merino  wool  an  inch  in  length,  there  may  be  2.400  of  these 
serrations;  in  one  of  Saiony,  2,7O0 ;  in  Southdotcn^  2,060; 
in  Lfiee^ifr,  only  1.8G0.  In  long  wool  these  saw-like  cusps,  or 
points,  are  less  developed  :  indeed,  in  some  sorts  they  are  nearly 
altogether  wanting.  For  the  production  of  woolen  cloth  that 
wool  is  most  suitable  which  possesses  the  greatest  numl:>er  of 
these  serrations,  because  it  1«  by  means  of  these  that  the/elltn^ 
process,  which  is  the  essence  of  such  cloth,  is  accomplished. 
On  ihe  other  hand,  in  worsted  fiibrics  this  felting  operation  is 
avoiiled,  or  takes  place  only  to  a  ver>-  limite«l  extent.  The 
fi^^ers  are  drawn  and  spread  out  separately  and  evenly ,  by  means 
of  the  fomb,  which,  in  all  its  forms,  aims  at  disjointing  each 
.Separate  lock  or  ringlet  of  wool,  and  arranging  the  fibers  longi- 
tudinally.    See  CuMB,  2,  page  KJ7. 

The  wool,  being  snrud,  t*  nest  trashed.  Iron  tanks,  fiiU  of 
soap  and  water,  are  kept  by  steam  constantly  at  a  high  temper- 
ature. Into  these  the  wool  is  thrown,  and  repieatedly  drawn 
through  the  liquid  by  iron  rakes,  which,  moved  by  machinery 
above,  expose  it  completely  to  the  action  of  the  detergent  mix- 
ture. The  water  is  then  squeezed  out  by  passing  the  wool  be- 
tween rollers  heavily  weighte<J,  and  thedriing  process  is  com- 
pleted by  qoictly  revolving  fans,  or  drawing  the  atmosphere 
through  it. 

The  white  and  clean  wool  is  then  run  through  screic-sills,  or 
peTolving  leather  straps  armed  with  fine  iron  teeth.  It'is  thus 
made  ready  for  combing.  This  separates  the  fibers  and  lays 
them  paraJleL  It  is  analogous  to  the  carding  of  short  ncol 
(carduiis,  a  thistle);  a  trazle  was  first  employed,  now  iron 
wire.  (:*ee  Cardi>g-m.4Cbixe.)  The  operation  of  combing  also 
removes  the  shorter  fibers  which  are  found  even  with  long 
wool :  these  are  61/5,  nibs,  noils.  accoi\iing  to  the  custom  of  a 
country  or  district  The  process  was  formerly  done  by  hand, 
and  is  shown  at  Fig.  1395,  page  597.  1 1  was  necessar>-  that  the 
combs  should  be  heated,  and  for  this  purpose  they  were  placed 
in  an  earthenware  stove,  or  poi,  as  it  was  called,  which  was 
kept  at  a  high  temperature  by  burning  charcoal  in  it.  The 
wool  was  oiled  to  render  it  more  pliable. 

In  the  combjng-machine,  the  wool  is  passed  under  the  action 
of  the  long  thin  spikes  of  the  comb :  the  locks  of  wool  are  drawn 
out  in  perfectly  parallel  line*,  each  fiber  laid  smoothly  and  the 
noii  passed  over  into  its  sppr>inted  receptacle. 

The  woof,  thas  combed.  l<  made  up  into  balls  called  top.':, 
a  sort  of  round  heads.  It  is  now  prepared  for  spinning  by 
passing  the  stir^r.^  or  ribbons  of  coml»ed  wool  between  a  series 
of  pairs  of  rollers,  moving  with  regulated  and  gradually  in- 
creasing degrees  of  velocity,  and  brought,  with  corresponding 
gradations,  closer  to  each  other,  thus  diminishing  the  space  be- 
tween them  through  which  the  wool  has  to  move.  The  result 
is  to  draw  out  the  fibers  more  completely.  This  is  repealed 
from  six  to  ten  times.  The  strips  of  slightly  cohering  wool 
thus  gain  length  at  the  expense  of  thicknes-*",  and  are  called 
ravings  i  the  word  is  probably  cognate  with  the  sailor's  rtrjing^ 
finom  the  Anglo-Saxon  reajian,  to  pull.    The  bobbins  on  which 

Pig.  7360. 


spar-wheel.  It  is  a  motion  common  in  measuring  and  calcu- 
lating instruments,  meters,  and  odometers,  a  revolution  of  the 
worm-wheel  moving  the  spur-wheel  to  the  extent  of  one  cog. 

"Wors'ted-ma-chin'er-y.     Machinery  for  the, 
manufacture  of  cumfjinff  or  long-siaplcd  wool,  as  dis-  ! 
tingnished  fi-om  ordinary  iroo/fn-maehinery  (which  | 
see),  which  works  staple  of  the  ordinary'  length,  and 
in  which  the  felting  quality  is  much  more  developed 
(see  Feltixg).    The  breeds  of  sheep  yielding  the  two  | 


Wort  -  CoH'/rnxer. 
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WORT-REFRIGERATOR. 


Fig.  7361. 


Apparatus  for  Brewing  Malt-Liquor. 

these  rovings  are  wound,  while  revolving,  impart  a  slijjlit 
amount  of  twisting  to  the  wool, and  a  sort  of  light  woolen  io[h> 
is  produced  with  the  i^mallest  possible  amount  of  strain.  It  is 
immediately  from  tbece  rovin^s  that  yarn  —  litenilly,  itreparett 
wool  (Anglo-Saxon,  gi/rnan,  to  make  ready)  —  is  produced. 

The  yarn  varies  according  to  the  quality  of  the  wool  from 
which  it  is  produced,  and  according  to  the  fineness  of  thread  to 
which  it  is  spun.  In  what  i.s  called  the  ffi/- frame,  for  spinning 
long  wool,  the  spindles  have  a  velocity  of  2,500  revolutions  pi-r 
minute.  In  the  cop-frattie  they  attain  the  speed  of  6,000  per 
minute,  or  1IX>  revolntions  per  second.  The  tenuity  of  the 
yarn  is  indicated  by  the  number,  which  represents  how  many 


Fig,  7362. 


water  at  140"  to  160"  Fah.,  and  a  second  ])ortion  at 
MH",  yiroiluoinf^  al)out  167".  A  second  and  a  tliird 
mash  at  a  hi^licr  temperature  dissolve  other  sohible 
portions  of  the  malt.  When  fermented,  tlio  wort 
beconii's  bi:t:r  ;  or  wash  for  distillation. 

"Wort-cou-dens'er.  One  for  condensing  the 
viipor  whirh  lises  from  the  wort  in  the  process  of 
boiling'. 

In  Kig.  7360,  the  vapor  from  the  boiling  wort  is  condensed  in 
a  .surface-condenser  and  returned  to  the  wort  before  feruienla- 
tiou. 

In  Fig.  7361,  the  steam  rising  from  the  brewing-boiler  during 
the  process  of  brewing  is  used  for  the  purpose  of  heating  and 
pr*-piii'iug  the  wort  for  the  succeeding  bn-wing. 

Wort-cool'er.  Usually  a  shallow  vat  of  lar^e 
area,  in  whicli  the  infusion  of  malt  is  placed  to  cnul. 

Various  apparatus  have  been  invented  to  expedite  the  process 
and  econuniize  room. 

In  Kig.  7362,  the  wort  is  cooled  by  dribbling  or  trickling  over 
the  outside  of  a  conduit  or  receptacle  of  ice-water.  The  ice- 
watt-r  descends  in  tube  A  and  rises  in  the  successive  chambers 
/)'  ZJ-,etc.,  flowing  out  at  D\  The  wort  trickles  over  the  outside 
of  the  column,  meeting  at  first  the  chambers  which  are  about  to 
part  with  their  partially  warmed  water  contents,  and  reaching 
last  the  coldest  body  of  water.  See  also  Fig.  631,  page  264  :  and 
Figs.  296G  -  2968.  page  1326. 

In  another  form ,  the  beer  flowing  over  the  bottom  of  troughs, 
which  are  kept  cool  by  water  flowing  under  them  in  an  oppo- 
site direction,  is  agitated  by  paddles,  which  cause  alt  the  par- 
ticles to  conic  in  contact  with  the  cooling  surface.     See  also 

\\'ORT-BEFRIGER.iTOR. 

Fig.  7363. 


Air-Exhaust  for  Extracting  Wort. 

Wort-fil'ter.  One  for  extracting  the  clear  liquor 
from  the  boiled  mash. 

Fig  7363  shows  the  application  of  a  partial  vacuum  in  the 
Bub-compartmenf  of  a  mash-tub,  to  cause  the  wort  to  accumu- 


i  late  more  quickly,  and  to  cause  its  extraction  more  thoroughly 
[  out  of  the  mash 

Wort-re-frig'er-a-tor.  An  apparatus  for  cool- 
\n^  wort  after  boiling  witli  hops  and  previous  to  fer- 
mentation, in  the  manufacture  of  beer. 

It  is  desirable  that  this  process  should  be  effected  as  soon  as 
ekeins  or  hanks  go  into  a  pound.  (See  H\nk.)  Thus,  40.s.  possible,  in  order  to  preserve  the  flavor  of  the  liquor,  and  pre- 
yarn  nic;ins  that  in  one  pound  wcitrht  there  are  forty  hanks,  ;  vent  it  from  turning  sour  :  and  for  this  purpose  it  is  ordniarity 
each  measuring  .'■)60  yards.  The  worsted  yarn  thus  produced  run  into  shallow  vats  of  large  extent,  where  it  remains  until  its 
is  used  almost  entirely  for  weft  1  temperature  falls  to  55*  or  60°  Fah,  .  .,      , 

--_      ^        .       .    V      ■  i-        11.       mi  i.  1.  ■  The  refrigerator,  Fig.  .304,  is  designed  to  prevent  the  for- 

VVOrt.      An  infusion  ot  malt.       1  he  sweet  wort  is  {  matioo  of  sediment  and  the  escape  of  the  aroma,  .ind  to  avoid 
the  first  infusion,   and    is   made  with    one    portion  ,  loss  by  evaporation.    It  consists  of  a  number  of  long  boxes 
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WREXCH. 


Fig.  7365. 


]Vrecking  -  Car. 


placed  side  by  side,  or  otherwise  if  convenient,  each  hav- 
iiij^  a  How  .ind  return  passaj^e  for  the  wjiter  by  which  it  is 
cooled,  and  is  provided  with  copper  tubes  through  which  the 
wort  passes. 

The  hollow  covers  at  the  ends  of  the  boxes  afford  communi- 
cation for  the  wort,  between  one  tier  of  tubes  and  another,  each 
box  being  thus  coniplete  in  itself,  and  forming  a  unit  of  the 
whole. 

By  removing  the  covers  a  cleaning-brush  may  be  passed 
through  the  tubes,  a,  cold-water  inlet;  b,  water-outlet;  c, 
wot't-inlet ;  '/,  wort-outlet ;  e,  water-regulator;  /",  thermometer; 
S,  drain-cock  ;  A,  saninle-cock ;  t,  steam-pipe  ;  k,  wort-suctioo  ; 
r,  tube- brush. 

Fig.  73G6. 


Wo'ven  Pa'per.  Paper  made  smooth  ;  not 
ribbed,  like*  biid  pajter. 

AATrain-bolt  (Shipbiiildinff.)  A  ring-bolt  with 
several  tbreloek  holes,  used  in  setting  the  planks  ; 
that  is,  straining  them  to  their  plaees. 

Wreath.  Tlie  guillochc,  or  wreathed  chain,  like 
the  modern  curb,  is  seen  on  ancient  marble  columns 
and  in  the  Heruulanean  paintings.  It  is  possibly 
referred  to  in  Exodus  and  the  Book  of  Kings,  in 
temple  decorations. 

Wreck'ing-car.  One  carrying  devices  for  re- 
moving obstructions  from  the  track,  such  as  wrecked 
cars  or  locomotives,  fallen  rocks  or  trees. 

In  Fig.  7365,  the  crabs  fasten  the  car  in  its  position  on  the 
track.    The  boom  is  stepped  into  the  mast,  and  moved  by 


Fig.  7367. 


tackle  which  connects  their  respective  upper  ends.  The  mast 
is  stepped  in  the  car-platform,  and  braces  by  framing  and  stay- 
rods. 

Wreck'ing-pump.  A  steam-pump  specially  de- 
signed lor  pumping  the  water  out  of  bilged  or 
sunken  vessels,  in- order  to  raise  them.  The  suction 
and  discharge  pipes  are  of  great  capacity  in  pro- 
portion to  the  size  of  the  machine,  and  the  valve- 
[lassages  and  valves  of  the  water-cylinders  are  large, 
enalding  the  pump  to  work  up  to  high  speeds  when 
necessary. 

See  Steam-pump  ;  Centrifugal  Pump;  and,  for 
varieties,  .see  list  under  Pump,  page  1827. 

Wrench.  A  bar  liaving  jaws  adapted  to  catch 
upon  the  head  of  a  bolt  or  u]Min  a  nut  to  turn  it,  or 
to  hold  the  latter  from  turning  in  some  cases  when 
the  bolt  is  being  rotated. 

Some  wrenches  have  a  variety  of  jaws  to  suit  different  sizes  of 
nuts  and  bolts. 

The  monkey-wrench,  which  has  an  adjustable  inner  jaw,  ia 
the  best  form  of  the  wrench,  and  many  patents  have  been 
granted  for  new  and  improved  forms  of  tlie  tool.  See  Fig. 
3214,  page  1473. 

See  also  PrpE-wRENcn,  Figs.  373ri-3738,  page  1711. 

Fiss.  7366-7368  .'iJiow  .several  forms  of  wrenches,  for  various 
purposes  and  adapted  to  different  situations. 


Fig.  7363. 


Wrenches. 


In  the  self-adjusting  wrenches  and  pipe-tongs  (Fig.  7369),  the 
curved  inner  faces  of  the  jaws  are  serrated  ;  various  sizes  of 
pipes  may  be  firmly  gra.sped  by  opening  the  jaws  to  a  greater 
or  less  extent  and  inserting  Hie  pipe  to  a  proper  distance 
within  the  opening,  one  hand  being  employed  to  compress  the 
handle  of  the  movable  jaw,  and  the  other  to  operate  that  of 

Fig  7369. 


Pipe -Wrench  and  Pipe-Tonga. 
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Fig.  7370. 


Enslhk  Wrenches. 


Mu'  fixed  jaw,  which  acts  as  a  lever  when  the  implement  is  used 
us  a  wrench. 

(1  (Fig.  7370),  self-acting  spanner.  b,  tube-wrench. 

r,  oblique-jaw  spanner. 

See  under  the  following  heads  :  — 


Fig.  7372. 


Bedstead-wrench. 
Ureech-wrench. 
Carriage-wrench  . 
Claw-wrench. 
Cramp-wrench. 
Cylinder-wrench. 
Diapional  wrench. 
Double-headed  wrench. 
Hook-wrench. 
Key-screw  wrench. 


Monkey-wrench. 

Nut-wrench 

Pipe-wrench. 

Hatchet-wrench. 

Screw-wrench. 

Spanner 

S-wrench, 

Tap-wrench. 

Wrench-hammer. 

Wrest. 


'Wrench-ham'mer.  K  hammer  having  a  niov- 
ahle  nuiiilxT  to  loiiii  a  spanner. 

Wrest.  1.  A  turning-instrument,  such  as  a 
wrench,  tuning-key,  l)ei;lstead-key,  spanner,  etc. 

2.  (Iliitlr(((ilirs.)  Tlie  ])artition  in  a  water-wheel 
by  wliicli  tlie  I'orin  iif  tlie  buckets  is  dcteiniinej. 

Wrest-pin.  (Music.)  A  pin  around  wliich  a 
piano-string  is  wound,  and  by  turning  which  it  is 
tightened  or  looseneil  as  tlie  ca.se  may  be. 

Wrest-plauk.  {Mu.-iic.)  The  part  of  the  string- 
frame  of  a  piano  into  wliich  the  wrest-pins  are  in- 
serteil. 

^A7■ring'er.     See  WiiiNOlNG-MACHlNE. 

Wring'ing-ma-chine'.  A  niacliine  for  pressing 
or  otlierwise  draining  the  water  from  cloth  or 
clothes. 

Bullman's  wjishing  and  wringing  machine  (English  patent, 
about  1828)  had  a  pair  of  roller.*,  of  which  the  lower  one  was 
turned  by  a  crank,  and  the  clothes  passed  between  the  two. 
The  inventor  of  over  forty  years  since  very  justly  remarks  that 
the  ordinary  wringing  injures  fine  apparel :  it  is  but  very  lately 
.that  the  implement  has  been  fairly  introduced  and  then  ap- 
peared as  a  novelty. 

The  vnUMnized  rubber  for  an  elastic  non-absorbing  surface 
was  the  great  need  of  the  Bullnian  rollers. 


iVrinkling-Machine. 

taclied.    The  wrist  and  so  much  of  tlie.  radius  of  the 
wheel  con.stitnte  a  crank. 

2.  The  pin  of  a  crank  towdiich  tli 
pitman  is  attached,  as  in  the  cut. 

Wrist-link.  A  link  with  con 
nected  buttons  for  the  wristbaiii 
or  cuff'. 


Harvester  PUman -Connection. 


Wrist-pin.    A  pin  passing  througli  the  axis  of  a 
wrist-connection. 

In  Fig.  7374,  the  wrist-pin  is  a  truncate,  conical,  tubular 
piece  attached  to  the  crank-wheel  by  a  bolt.    The  head  of  the 


Paha  r  %  d iniibnufi  Wringer  and  Mangle. 


Wrink'ling  -  ma-chine'.  {Leather.)  One  to 
wrinkle  transversely  the  upper  leathers  of  boots  and 
shoes  (Stimpsou's  patent). 

Wrist.  1.  A  stud  or  pin  projecting  from  awheel, 
and   to   which  a  pitman   or   connecting-rod  is   at- 


W/ntfteifs  Wrist  Pin  and  Pitman-Head. 


pitman-rod  is  bored  to  fit  this  piece,  and  may  be  atljusted  there- 
on to  Lake  up  lost  motion.  The  nut  in  contact  with  the  head 
is  recessed  to  form  an  annular  oil-space. 

■Wrist-pin  Turn'er.  A  machine  for  turning 
wrist-pins  wliilc  remaining  in  their  places  in  loco- 
motives or  other  engines ;  or  ihe  turning  of  journals 
on  the  end  of  a  shaft.  The  niacliine  can  be  applied 
for  dressing  and  turning  the  pins  when  worn,  or  re- 
quiring renewing,  without  the  necessity  of  removing 
them  fi'om  the  engine. 

■Writ'ing-case.  A  portable  writing-desk  or  jiort- 
folio. 

Writ'ing-desk.  The  writing-case,  or  scrinia,  of 
the  Honians  was  a  jilace  to  hold  the  tablets,  reed- 
pens,  and  styles.  Usually  a  stjuare  or  cylindrical 
bo.x. 


WRITING-FRAME. 
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Figs.  7375.  7376,  show  the  Wooton  desk,  made  at  Indiannpolifi,  [  tion  of  the  disk  brings  it  to  the  stopping-place,  at  which  an  im- 
in  its  open  and  closed  positions.     The  front  portions  opening  ;  pulse  is  given  to  the  vertical  corresponding  plunger.      Each 
to  right  and  left  have  file  boxes  and  shelves.      The  writing-  J  selected  letter  is  brought  to  the  panic  spot,  being  arrested  by 
table  lets  down,  exposing  a  number  of  drawers,  shelves,  and  )  engagement  with  a  depression  in  the  ti(ationary  ring. 
pige'on -holes.     Book-cases  and  drawers  are  below.     It  is  a  neat,  I      After  an  impression  of  a  letter  is  delivered,  the  paper-frame 


handsome,  and  compact  affair. 


{Open.) 

The  '*fVooton" 


Cabinet- Secretary. 


Stiles "s  combination-desk  is  a  Philadelphia  invention.  It  is 
specially  adapted  for  reading-rooms,  and  .-^huts  up  closely  when 
out  of  use.  When  displayed,  it  has  two  writing-desks:  the 
doors  afford  hoolis  for  pai>er-file3  ;  cupboards  and  drawers  hold 
archives,  books,  magazines. 

"Writ'ing-frame.  Writing-frames  for  the  bliml 
consist  of  a  frame  in  which  a  sheet  of  paper  may  he 
placed,  ami  a  liorizontal  straiglit-edge,  wliiuh  forms 
a  guide  for  the  hand  in  making  a  row  of  letters.  The 
line  being  comjdeted,  the  straight-edge  is  lowered 
one  notch,  and  forms  a  guide  for  the  next  line,  and 
so  on. 

The  writing-frame  adapted  for  the  punctured  alphabet  of 
Loui-s  Braille  has  a  frame  of  the  same  character,  but  the  brass- 
guide  h:is  two  rows  of  oblong  spaces,  in  each  of  which  is  punc- 
tured the  system  of  dots,  which  represents  a  letter.  The  space 
is  capable  of  holding  six  dots  at  such  distances  as  to  be  readily 


Fig.  7377. 


^}(M&. 


0 


Printing-Apparatus  for  the  Blind. 


di.<:tinguished  by  the  touch,  and  the  letters  are  expressed  by  the 
nuDiber  and  position  of  these  dots  in  the  parallelogram  :  — 


The  above  are  a  few  of  the  characters  of  Braitle'«  alphabet, 
and  the  nmnber  of  possible  coinbiniition^  is  nbundantly  suffi- 
cient for  the  alphabet,  puuctuaiiou-niarks,  accented  letters, 
numenils,  efc 

The  advantage  of  Bmille's  svstem  is  that  while  it  niav  be 
written  with  tolerable  speed,  it  may  be  renti  by  the  btintf,  which 
is  an  important  feature 

.lohnston's  printing-apparatus  for  the  blind  (February  19, 
1867)  is  a  machine  for  enabling  a  blind  person  to  impress 
characters  in  rows  and  lines  so  as  to  be  reail  by  the  sense  of 
touch.  The  disk  has  a  circular  series  of  vt-rtical  plungers  with 
raised  letters  on  their  lower  ends  to  imprint  the  paper,  which 
is  properly  fed  beneath.  Corre-sponding  with  the  series  of 
vertical  plungers  are  horizontally  moving  plungers  who.ie  raised 
letters  are  exposed  on  the  periphery  to  the  touch  of  the  opera- 
tor.    The  letter  being  selected  is  pressed  inward,  and  the  rota- 


is  moved  along  one  space,  so  that  the  next  selected  letter  i.s 
impressed  in  proper  succession.  When  the  end  of  the  line  is 
reached,  the  itaper-frame  is  fed  upward,  at  right  angles  to  its 
former  motion,  so  as  to  open  np  a  new  space  for  another  line  of 
characters.  The  fmme  is  also  moved  hack  in  its  former  path  so 
as  to  bring  the  initial  point  of  the  new  Hue  opposite  to  the 
opening  at  which  the  letters  are  presented.  See  Printing  fob 
THE  Blind,  pages  1794,  171ti>. 

Gall's  apparatus,  for  enabling  the  blind  to  write,  consisted  of 
a  frame  on  which  the  paper  was  placed,  a  cover  with  bars  to 
,  guide  the  lines,  which  are  written  from  the  bottom  upward, 
;ind  of  small  stamps  with  the  letters  formed  of  common  pins, 
which  are  pricked  through  the  paper  and  read  on  the  opposite 
side. 

See  United  States  patents,  Nos, 

62,206,  62,156,  71.(184, 

15.164,  125,024;  121,026. 

I  132,370, 

i  "Writ'ing-ink.  This  does  not  properly  helong  to 
I  our  class  of  subjects,  but  we  maj'  spare  room  to 
I  state  that 

Good  ink  is  made  of  a  solution  of  per-tannate  of  iron.  This 
salt  is  obtained  by  bringing  a  solution  of  tannin  in  contact 
with  salts  of  the  sesquioxide  of  iron,  which  yields  a  deep  bluish- 
black  precipitate. 

Common  writing-ink  is  made  by  adding  to  a  clear  infusion 
of  nutgalls  a  solution  of  protosulphate  of    iron  (green   cop- 
peras).    Mucilage  is  added   to  thicken  and  to  prevent  settling. 
This  being  a  tannate  of  the  protoxide  is  pale  at  first,  but  absorbs 
oxygen,  and  becomes  a  tannate  of  the  sesquioxide,  becoming 
black. 
Oil  of  cloves  or  creosote  will  prevent  molding. 
lufu.«ion  of  galls  will  restore  faded  writing. 
The  Scottish  Society  of  Arts  indorses  the  following  to  make  a 
gallon  of  ink  :  — 

Powdered  nutgalls 12  ounces. 

Sulphate  of  indigo 8  ounces. 

Coppenis 8  ounces. 

Cloves 2  or  3  ounces. 

Gum  arabic 4  ounces. 

Wrifing- ma -chine'.  See  Tvpe-wiuteii  ; 
TYroi;i:Ai'm:r;. 

"Writ'ing-pa'per.     vSee  P.^pek,  tahh',  page  1610. 
"Writ'iiig-tel'e-graph.     One  which  sends  auto- 
gmphic  messiiges. 

In  one,  a  roller  is  covered  with  a  ribbon  of 
tin-foil,  on  which  the  message  is  written  with 
a  non-conducting  varnish,  and  the  roller  is 
caused  to  revolve  at  the  same  time,  haiiug  a 
slow  endwise  motion  by  means  of  a  screw.  A 
similar  roller  at  the  other  end  of  the  line  is 
covered  with  a  pajn-r  prepared  with  a  solution 
I  which  is  effected  by  the  electric  aitiou  ;  tliis  roller  has  a  motion 
I  similar  to  the  former.  As  the  rollers  rotate,  a  stylus  in  contact 
I  with  each  makes  a  spiral  line  around  them.  Where  the  stylus 
!  on  roller  a  comes  in  contact  witii  the  tin-foil,  the  current  i.s 
I  transmitted,  and  the  effect  is  to  make  a  mark  on  roller  b. 
I  Where  the  stylus  on  roller  a  crosses  t!ie  insulating  ink,  no  cur- 
I  rent  is  transmitted,  and  a  white  mark  of  corresponding  size 
I  and  po.^ition  appears  on  the  prepared  papor  of  roller  6.  The  re- 
1  suit  when  the  paper  is  unrolled  is  a  paper  ruled  all  over  except 
'  at  the  points  where  the  lines  of  the  message  occur,  these  being 
white.     See  Autogr.^phic  Telegr.^ph. 

I      Wrought.     A  term  used  by  masons  and  carjien- 
ters  in  eontradistinction  to  roitffh. 

The  dressing  of  stone  is  done  by  the,  pick,  stoue-hammer, 
mallet,  and  chisel. 

The  dressing  of  boards,  by  planer,  etc.    In  tliis,  the  terms  are 
'  expressive  of  the  kind  of  work,  as, 
!      Wrought  and  framed 

Wrought,  be:ided.and  framed 
Wrought,  two  si<les  and  framed. 
Wrought,  framed,  and  rabbeted. 
Wrought,  framed,  rabbeted,  and  beaded, 
etc.,  etc. 

Wrought-ir'on  Fur'nace.  See  PuDDLiNG-FrR- 

N.VCF. 

"Wrought-ir'on  Pipe.    See  Tcbe. 

Wye.  A  Y  or  crotch.  Used  in  mnnv  wavs  as  a 
temporary  .•^hore  or  brace.  Also  a  name  npiilicd  to  a 
stem  or  pipe  with  branches,  as  a  stand-jiipc  or  de- 
livcrv-pipc  with  two  issues  from  its  summit. 

Wynd.     A  truck  or  low  carriage. 


XEBEC. 
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XYSTUS. 


X. 


Xe'bec.  (J^f^ssd.)  A  small  three-masted  vessel 
with,  hiteeii  sails,  used  lor  co;isting  voyages  in  the 
Mediti'iraiieaii  and  on  the  ocean-coasts  of  Spain  and 
Poitiii,'al. 

Xy-log'lo-dine.  An  explosive  compound  in- 
vented liy  I'arl  Dittmar  ot"  L'harlottenburg,  Prussia. 

It  is  a  Hiiiil  of  milky,  redJish,  or  white  color,  of  a  consistency 
varyiii};  from  that  of  oi'diuary  sirup  to  thick  broth,  and  is  in- 
tended tu  be  mixed  with  cellulose  or  other  porous  substance  to 
form  ihuitin,  though  it  may  be  used  singly. 

It  is  composed  of  nitric  Jind  sulphuric  acids,  and  either  gly- 
cerine-starcli,  glycerine-cellulose,  glycerine-mannite,  glycerine- 
benzole,  or  analogous  substance. 

Jn  its  preparation  commtrcial  sulphuric  acid  is  boiled  with 
pulverized  charcoal  until  it  is  freed  from  nitrogen  and  attain?! 
the  density  of  G7°  B.  li  parts  of  this,  or  1  part  of  the  purified 
acid  and  S  part  of  fuming  sulphuric  acid,  are  mixed  with  1  p;irt 
of  thoroughly  purided  nitric  acid,  specific  gravity  48'^  to  50^  li., 
and  the  mixture  is  allowed  to  stand  in  a  close  vessel  for  from 
eight  to  fourteen  days,  during  which  time  it  is  subjected  to 
blasts  of  hot  dry  air,  for  the  purpose  of  freeing  it  from 
nitrogen. 

Glycerine-starch  is  prepared  by  roasting  starch  on  iron  plates 
until  it  turns  reddish  or  yellowish  brown,  and  mixing  it  with 
glycerine  of  30°  B.  or  upward,  free  from  fatty  acids,  lime,  and 
chlorine. 

Glycerine-cellulose  is  prepared  by  treating  sawdust,  preferably 
from  soft  wood,  with  dilute  acid,  as  hydrochloric,  boiling  it  with 
an  alkali,  aud  afterward  drying,  pulverizing,  and  roasting  until 
it  turns  of  a  yellowish  brown  color;  it  is  then  mixed  with  an- 
hydrous glycerine. 

Glycerine-manuite  is  prepared  by  thoroughly  drying  and 
pulverizing  mannitc,  and  mixing  it  with  anhydrous  glycerine 
of  30^  B. 

Glycerine-benzole  is  prepared  by  mixing  benzole,  or  benzole- 
toluole,  with  anhydrous  glycerine  of  SU"  B. 

Either  of  the  above,  or  other  suitable  substance,  analogously 
prepared,  is  mixed  with  the  acid  mixture  above  described,  in 
the  proportion  of  about  1  part  to  8  or  10  of  the  acids,  and  the 
compound  treated  to  a  bath  of  pure  water,  or  placed  in  an  iron 
or  leaden  vessel,  when  the  acids  separate  from  the  nitrated 
compounds  ;  the  former  being  drawn  off  may  be  made  service- 
able for  otiier  purposes. 

The  nitrated  substjinces  freed  from  acid  are  placed  in  a  bath 
of  Poda-lye  aud  stirred  until  they  impart  a  blue  color  to  red- 
dened test-paper. 

They  are  again  washed  in  pure  water,  and  then  rendered 
anhydrous  by  being  placed  in  ttat  chambers  and  dried  with 
tiulphuric  acid  and  chloride  of  calcium,  at  a  temperature  not 
exceeding  50°  C. 

A  simple  apparatus,  consisting  of  a  tank,  with  chambers  or 
worms,  and  provided  with  suitable  connecting-pipes,  has  been 
contrived  by  the  inventor,  for  mixing  and  cooling  the  com- 
pound. 

Dittmar's  patent,  for  i/ua/m,  January  18,  1870,  embraces 


"  cellulose,  nitro-cellulose,  nitro-stirch,  nitro-mannite,  and 
nitro-glycerine,  mixed  in  various  combinations,  depending  on 
the  degree  of  strength  which  it  is  desired  the  powder  should 
possess  in  adapting  its  use  to  various  purposes.'"     See  Dualin. 

Xy'lo-graph.     1.  A  Wood-enguaving  (which 

see). 

2.  Specifically,  a  mode  of  printing  or  graining 
.from  the  natural  surface  of  the  wood. 

A  piece  of  wood  is  selected  of  fine  fjuality,  having  the  pattern 
of  grain  desired.  The  surface  is  treated  chemically  to  open  the 
pores.  After  it  is  dry  the  surface  is  painted  and  a  sized  sheet 
of  paper  laid  over  the  board,  and  both  run  together  between 
rollers  in  the  manner  of  copperplate-printing.  The  paint  is 
then  transferred  to  the  board,  the  differences  in  the  absorbent 
qualities  of  the  board  determining  the  depth  of  color.  The 
paper  is  laid  face  downward  on  the  article  to  be  ornamented, 
and  rubbed  on  the  back  with  a  soft  pad  to  transfer  the  impres- 
sion. 

Xy-loid'ine.    Another  name  for  Xyloglodink 

(which  see). 

Cotton  or  other  woody  fiber  treated  with  sulphuric 
and  nitric  acids.  See  Gun-cotton  ;  also,  Spill's 
patents,  Nos.  91,377  and  101,175. 

Xy'lo-phoue.     See  Harmonicon  ;  Wood-hau- 

MdNiniN. 

Xy  lo-py-rog'ra-phy.  Sometimes  called  ;;oA:c/*- 
2)(iiatin(j. 

When  a  hot  iron  is  applied  to  the  surface  of  the  wood,  it 
chars  or  scorches  the  wood  wherever  it  touches;  and  if  the 
openitor  possesses  artistic  taste,  ho  can  so  manage  these  charred 
lines  as  to  give  them  a  pictorial  armngement.  There  were 
some  specimens  of  thi->^  kind  in  the  Great  Exhibition,  which 
displayed  surprising  skill,  especially  where  the  surface  was 
charred  all  over,  aud  then  scraped  to  produce  the  picture,  as 
in  mezzotint. 

Copies  from  Landseer's  pictures,  and  other  subjects,  have 
been  thus  produced  with  much  boldness  of  effect.  The  pro- 
duction of  designs  by  pressure  depends  upon  a  singular  cir- 
cumstance. If  wood  be  pressed  by  suit:tble  instruments,  it 
does  not  recover  its  original  evenness  of  surface  until  it  has 
been  steeped  in  water.  The  artist  produces  a  sort  of  design  on 
wood,  by  strong  pressure  in  particular  parts;  he  planes  down 
the  protuberant  portions,  and  then  soaks  the  whole  in  water; 
this  brings  up  the  pressed,  or  hardened  lines,  which  thereafter 
stand  up  as  a  sort  of  bas-relief.  It  is  impossible,  however,  to 
produce  such  effectual  results  by  this  as  by  the  charring  pro- 
cess 

Xys'ter.    A  surgeon's  bone-scraping  instrument. 
Xys'tus.     A  long  piazza  or  walk,  covered  or  un- 
covered. 


YACHT. 
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YARN- MET KK. 


Yacht     A  decked  pleasure -vessel. 

There  are  about  1,300  yachts  in  Great  Britain, 
averagiiiff  30  tons.  Tlie  rigs  are  v:irious,  and  many 
American  and  European  yachts  now  have  steam- 
power  as  an  accessory,  or  for  use  during  calms. 

The  name  yacht  first  occurs  io  English  naval  records,  1660. 
The  thalamegus  of  the  aocieuis. 

Yan'kee  Gaug.  An  an-angement  in  a  saw- 
mill (Canada)  adapted  for  logs  oi'  *21  inclies  diameter 
;iud  under.  It  consists  of  two  sets  of  gang-saws, 
having  parallel  ways  in  the  immediate  vicinity  of 
each  other.  One  is  the  shtbhiiuj-fjanrf^  and  reduces 
the  log  to  a  balk  and  slab-boards.  The  balk  is  then 
shifted  to  the  siovk-(jrm<j,  wliich  rips  it  into  lumber. 
See  SLARDiNO-tiANG  ;  Stock-can'G. 
Yard.  1.  {A'anlkaJ.)  A  spar  slung  from  a  mast 
uul  serving  to  extend  a  sail. 

Square  sails  on  yards  are  shown  in  the  paintings  of  Eleythya, 
■  dU  elsewhere  in  Egypt. 

Yards  are  either  square,  lateen,  or  lug-sail.  Yards  for  square 
Bails  are  suspended  across  the  mast  at  right  angles,  and  are  of 
a  cylindrical  form,  tapering  from  the  middle,  which  is  termed 
the  slings,  toward  the  extremities,  which  are  called  the  yard- 
arms.  At  the  slings  is  the  place  of  the  given  diameter.  The 
distance  between  the  slings  and  the  yarii-arms  on  each  side  is 
quartered,  the  divisions  being  distinguished  as  the  first,  second, 
and  third  quarters,  and  yard-;irms. 

They  are  connected  with  the  mast  by  a  truss,  or  parral^  which 
slip.s  up  and  down  the  ma^t,  at  the  slings  or  midleugth. 

A  yard  is  named  from  the  mast  to  which  it  is  attached,  and 
its  position  thereon,  as  fore  or  main  yartt ;  fore,  main,  or 
7niZ7.en  topsail  yard,  topgallant,  or  royal  yarti^  etc.  The  jack- 
stay  runs  along  the  upper  edge  of  the  yard,  and  has  a  rod,  or 
perforations,  to  which  the  sail  is  bent.  Beneath  the  yard  are 
stirrups,  by  which  the  horse,  or  foot-rope,  is  suspended. 

The  lower  yard  on  the  mizzen-mast  is  called  a  cross-jack 
yard :  it  is  occasionally  carried  by  a  cutter  for  using  a  square 
sail  when  running  before  the  wind. 

A  spritsail-yard  is  a  spar  sometimes  carried  by  vessels,  cross- 
ing below  the  bowi^prit,  a  short  distance  abaft  the  dolphin- 
striker.  It  is  used  for  securing  the  rigging  of  the  jib-booin 
and  flying  jib-boom. 

Stitddin^sail-ytrds  are  slung  from  the  stui/dingsail-boorris, 
and  from  the  fore  and  main  topgallant  yard-arms. 

The  ring-lad  yard  is  slung  from  the  peak. 

The  sails  bent  on  to  yards  are  known  as  Mfunre,  lug,  lateen^ 
and  settee  sails.     See  S.ail. 

The  lug-sail  yard  is  slnng  at  about  I  of  ita  length  from  the 
jteak. 

A  settee  is  intermediate  in  this  respect  between  a  ^i/^-sail  and 
a  latefn. 

A  lat^en-yard  is  slung  at  a  point  about  3  of  its  length  from 
the  peak,  and  assumes  an  angle  of  about  45°. 

A  yard  is 

Swung:  that  is.  raised  and  secured  by  its  truss,  or  parral. 

Struck:  unfastened  and  lowered. 

Trimmfd ;  adju.sted  to  the  state  of  the  wind,  or  for  parade 
occasions  brought  to  a  position  exactly  athwartships. 

The  main-yard  of  a  first-rate  is  about  100  feet  long  and  2  feet 
in  diameter  at  the  slings. 

2.  A  measure  of  length,  equal  to  three  feet,  into 
which  it  is  divided  ;  for  the  yard  is  the  unit,  and  is 
etjual  to  TTiTirrrM  parts  of  the  length  of  a  second's 
pendulum  vibrating  in  vacuo  in  tlie  latitude  of  Lon- 
don at  the  level  of  the  sea  in  a  temperature  of  60° 
Fah. 

Yard-tackle.  (Nautical)  A  threefold  tackle 
depending  from  the  end  of  a  lower  yard-arm,  for 
lifting  boats  and  other  weights. 

Yarn.     Thread  prepared  for  weaving. 

1.  Cotton  yarn  is  numbered  according  to  the  num- 
ber of  hanks  contained  in  a  pound  of  7,000  grains. 
Each  hank  or  slxui  measures  840  yards. 

At  the  p^reat  exhibition  ofindustry,  London,  1853,  Mr.  Houlds- 
worth  of  Manchester  exhibited  cotton  yarn  Noa.  100  to  2,150. 

No.  100  single  cotton  yarn  weighs  70"  grains. 

No.  500  single  cotton  yarn  weighs  14  grains. 

No,  TOO  single  cotton  yarn  weighs  10  grains. 

One  pound  weight  of  No.  2,150  extendi  upwards  ofl,000  miles 
in  length. 


Houldsworth  is  said  to  have  attained  a  fineness  represented 
by  No  10,lX)0,  oue  pound  of  which  would  cttend  4,770  miles. 
This  is  marvelou.s. 

Yarn  is  made  into  hanka  on  a  reel  4^  feet  in  circnniference, 
80  revolutions  nf  which  make  a  lay  of  "120  yards ;  7  lays  to  a 
hank  of  840  yards. 

Previous  to  the  invention  of  the  mule,  the  limit  of  fineness 
ordinarily  reached  in  England  was  No  2ll0  The  natives  of 
India  reached  from  Nos.  300  to  400  As  appears  by  the  above 
figures,  the  mule  has  revolutiouized  this  matter,  leaving  all 
mere  hand  skill  far  in  the  rear. 

2.  Worsted  yarn  has  560  yards  to  the  skei7i. 
Woolen  yarn  has  1,600  yards  to  the  skein  or  run. 

3.  Linen  yarn  is  wound  upon  reels,  and  made  up 
into  leas,  hauls,  and  bundles. 

The  reels  differ  in  size,  being  respectively  2}  and  IJ  yards 
round. 

120  threads  of  2i  yards  =  300  yards  =  1  /fa. 

10  leas  =  3.000  vards  =  1  hank. 

20  hanks  ^  60.000  yards  ^  1  bundle. 

3  bundles  =  180,000  yards  =  1  bunck. 
Of  the  smaller  reel :  — 


100  threads  of  1^  yards  = 
lOA  leas  : 

40^  hanks 


150  yards  =  it  lea. 
1,500  vards  ^  li  hanks. 
60,000  yards-  \  bundle. 


Yam-Assorter. 


The  fineness  of  linen  yarn  is  reckoned  by  the  number  of  Uas^ 
of  3(R)  yards  to  the  pound  (cotton,  it  will  be  recollected,  is 
reckoned  by  the  number  of  hanks,  of  840  yards  to  the  pound), 
so  that  25  or  400  lats  represent  that  those  rather  extreme 
numbers  have  that  number  of  leas  in  the  pound  weight ;  7,500 
yards  and  120,000  yards,  respectively,  in  length  of  thread. 

Another  mode  of  reckoning  the  grade  of  a  linen  yarn  is  by 
the  weight  of  the  bundle  of' 60,000  yards.     Thus,  abundle  of 
25     leas     to    the 
pound    weighs    8    Fig  7379. 
pounds  :  a  bundle 
of  100  lens  to  the 
pound     weighs    2 
pound.s  ;   etc. 

Yarn-as- 
sort'er.    A 

kinil  of  bent- 
lever  balance 
used  for  ascer- 
taining the 
size  of  yarn. 
A  sk  ei  n  is 
placed  in  the 
pan,  and  a  pointer  indicates  its  number 
on  the  graduated  arc.  The  assorter  for 
cotton  requires  a  ditferent  graduation  from 
that  for  woolen  yarn. 

Yarn-beam'ing  Ma-chine'.    A  ma- 
chine for  winding  the  warp-yarn   on   to  the   beam. 
See  Warping-machin'e. 

Yam-clear'er.  A  fork  or  a  pair  of  blades,  set 
nearly  touching,  so  as  to  remove  burls  or  unevenness 
from  yarn  passing  between  them. 

Yarn-dress'er.  A  machine  for  sizing  and  jiol- 
ishing  yarn. 

In  the  example  (Fig.  7380),  it  consist*  of  a  creel  carrying 
rollers  a  a,  which  deliver  their  yarn  over  another  roller,  from 
which  it  dips  beneath  the  surface  of  the  size  in  a  size-box  and 
is  thence  led  upward,  passing  devices  which  whip  or  brush  it 
to  remove  superfluous  size  and  give  it  a  polish;  it  thence  is 
conducted  over  rollers  back  and  forth,  above  and  below  several 
series  of  steam-heated  pipes  arranged  flatwise  in  stories.  The 
letters  h  c  d  e  f  g  show  the  course  of  the  yarn  which  passes 
through  a  reed  i,  and  is  then  wound  upon  a  reel  h  in  separate 
hanks,  representing  the  contents  of  the  separate  rollers  a  a. 

Yarn-me'ter.  A  counter  to  show  the  quantity 
of  yarn  each  spindle  has  been  making. 

Brown,  Sharpe,  &  Co/s  yarn-meter  indicates  the  quantity 
in  hanks  and  decimal  parts  They  are  attached  to  the  front 
side  of  one  end  of  the  head-rail  of  a  slubber,  fly-frame,  spinning- 
frame,  or  mule.  A  worm  is  attached  to  the  end  of  the  front 
roll,  which  gears  mto  a  wheel  on  the  shaft.  A  wheel  of  77  teeth 


Yarn  Guide 
and  Clearer. 


YARN-PRINTEU. 
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YARX-TESTEK. 


Fig.  7380. 


Yam  Dresser  and  Keel. 


is  suitable  for  a  front  roll  Ij  inches  in  diameter,  86  teeth  for  li 
inches  roll,  1)6  teeth  tor  1  iueh  roll. 

Yarn-print'er.  A  machine  for  printing  warps 
previous  to  weaving.  This  phxn  is  adopted  with 
some  kinds  of  cheap  goods  to  make  stripes  across  the 
fahric,  as  with  common  carpets.  A  cheap  kind  of 
figured  tapestr3--carpet  is  also  made  by  jirinting  in 
the  patterns  so  as  to  come  riglit  whi'ii  tlie  warp  is 
raised  np  in  loops  upon  the  face  of  the  goods. 

In  Fiff.  73S1,  the  desired  number  of  skeins  are  stretched  upon 
the  wire-nettiniK  so  as  to  be  firmly  held  thereon,  the  coloring- 
matter  beini;  allowed  to  penetrate  the  yarn,  so  as  to  leave  an 
even  impre^-jion  upon  both  sides  of  tlie  fold. 

In  Fig.  73*^2,  the  yarn  is  printed  between  fluted  or  ent^raved 
rollers.      The  yarn  is  only  exposed  to  pressure  between   the 


Fig  73S1 


Machine  for  Printing  Yarn. 

ridges  of  the  fluted  roller  and  the  opposite  portions  of  the 
smooth  roller,  and  takes  up  the  color  only  at  those  points  from 
the  surfiice  of  the  printing-rollers. 

In  patent  83,103,  means  are  employed  for  causing  the  cnlor- 
feeding  rolls  to  ."kip,  during  the  revolution  of  the  printing- 
cylinder,  all  those  ribs  whicli  are  to  be  furnished  with  some 
color  other  than  that  which  they  supply  respectively 

Yarn-reel.  A  machine  for  winding  yarn  from 
the  c(^p  or  bohbin. 

The  bobbins  are  placed  on  the  skewers,  and,  the  index-finger 
on  the  counter  being  placed  at  zero,  the  ends  of  the  yarns  are 
attached  to  a  bar  of  the  reel,  which  is  then  rotated  until  a  gong 
sounds  or  the  finger  has  made  a  revolution  of  the  dial.  The 
ails  or  Uas,  of  a  determinate  length,  say  80  times  the  cir- 
cumference of  the  reel,  equal  to  120  yards  (SO  threads  of  1^ 
yards  each,  or  i  7  of  a  hank),  are  then  weighed. 

Yarn-scale.  One  for  showing  the  weight  of  a 
certain  lengtli  of  yarn,  say  a  hank\ 

Brown  and  Sliarpe's  shows  the  weights  of  all  num- 
bers in  troy  grains. 


Yarn-spool 'er.     A  winding-machine  for  filling 

spools  or  bobbins  for  shuttles  or  otherwise.  The 
yarn  is  on  a  beam,  wliich  has  a  brake  to  determine 
the  tension.  The  yarn  is  led  between  rollers  and 
through  eyes  to  the  spindles,  which  are  rotated  by 
gearing  in  the  box  beneath. 

Yarn-test'er.     An  instrument  for  detemiining 
the  strength  of  yams. 

A  cut  of  the  yarn  to  be  tested  is  passed  over  two  hooks,  one 
of  which,  by  turning  a  hand-wheel  a   that  operates  a  screw. 


Fig.  7382. 


Yam-Printing  Machine. 

is  caused  to  recede  from  the  other  By  this  means  the  yarn 
is  strained  until  broken.  The  tension  causes  the  weight  h  to 
rise  along  the  arc  r,  and 
the  index  on  the  dial  d  to 
turn  until  the  yarn  breaks, 
when  it  indicates  the  ac- 
tual breaking-strength  of 
the  yarn.      A   detent  on 


Yam-Testing  RmI. 
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YOKE. 


Fig.  7384 


Fig.  73S5. 


Yarn-  Spooler. 

the  weight  engages  one  of  the  teeth  on  the  arr  c  and  preTent*:  ' 
it  from  falling.  An  at:acbment  also  indicates  the  range  of 
elasticity  of  the  yarn.  I 

Yarn--wind'er.  See  Yaux-iieel  ;  Yarx-spool- 
ETt  ;  etr. 

yas'mas.     A  dyed  and  printed  Swiss  fabric. 

Yawl.  {Xautical.)  a.  A  decked  boat  carrying 
two  masts,  one  of  which  is  near  the  stern,  it  is 
usually  lugger  or  cutter  vigged,  the  after-mast,  called 
B,jiff^cr^  being  the  smaller. 

b.  A  ship's  boat,  A  yo//y-boat,  usually  from  23 
to  2S  feet  long,  and  J  to  ^  that  breadth  of  beam. 

In  the  British  navy  it  is  the  fifth  boat  in  point  of 
size  ;  the  others  being  the  launch^  long-boat,  bargey 
and  piiiujicc. 

Yellow^-ing.  A  process  in  tlie  manufacture  of 
pins  :  boiling  in  an  aciduous  solution,  previous  to 
nurling  and  tinning. 

Yel'lOTw^-met'aL  A  sheathing  alloy  of  copper, 
2  :  ;^ine,  1. 

Yer'gas.   A  coarse  woolen  Hibric  for  horse-cloths. 

Y— lev'el.  An  instrument  for  measuring  distance 
and  altitude. 

Yoke.  1.  A  bar  which  connects  two  of  a  kind, 
usually  ;  as  the  oxryokc,  fastened  by  bows  on  the 
necks  of  a  pair  of  oxen,  or  by  thongs  to  the  horns  or 
foreheads  of  the  oxen  in  some  countries. 

"  The  most  approved  kind  of  harness  for  cattle,*' says  Loudon, 
"is  little  different  from  that  of  the  horse,  excepting  in  the 
shape  of  the  collar.  In  many  place',  however,  and  especially 
on  the  Continent,  the  ox  draws  solely  by  the  withers,  by  means 
of  what  is  called  a  ifokf  and  boros..'*'' 

He  recommends  sa Idles  for  hitching  singly  in  carta;  also 
breeching,  bridles,  halters,  and  reins. 

Post's  ox-yoke  has  hinged  plates  secured  to  the  top  of  the 
yoke,  the  free  ends  engaging  in  notches  in  the  bows.  They  are 
suhstitutes  for  keys  and  are  not  apt  to  be  lost  off. 

The  cattle-yoke  of  ancient  Egj'pt  was  various  in  construction. 
Sometimes  a  cross-bar,  fistene'd  at  the  end  of  the  tongue,  was 
lashed  to  the  horns,  and  at  other  times  we  see  an  angular  frame, 
with  openings  which  fit  around  the  necks,  bearing  against  the 
shoulders  of  the  animals;  a  very  rough  form  of  double  collar  j 
for  the  span  of  animals.     A  much  more  ingenious  and  conipH-  j 
cateJ  contrivance  is  shown  in  the  cut,  which  is  of  a  yoke  taken  • 
from  an  ancient  tomb,  and  now  in  the  collection  of  D'Anastasi. 
The  long  bar  was  attached  to  the  end  of  the  tongue  and  rested 
on  the  withers  of  the  cattle,  each  end  being  lashed  to  a  pair  of 
cross-pieces  shown  in  the  other  figure.     These  lay  on  each  side 
of  the  shoulder,  and  had  pads  of  matting  to  prevent  galling. 
The  ?trap  went  under  the  throat,  and  served  to  keep  the  yoke 
in  place 

All  draft  animals  in  old  Egypt  pulled  by  the  yoke,  whether 
cattle  and  asses  in  the  fields,  or  horses  to  the  chariots.  In  the 
latter  case,  the  yoke  was  a  splendid  affair,  having  two  concavi- 
ties, which  rested  on  the  withers  of  the  horses,  the  yoke  being 
held  in  place  by  neck-bands  and  girths.    £ee  Chariot. 


Elijah  found  Elisha  in  the 
field,  wirh  twelve  Joke  c.f 
c:ittle  bL-foix>  him,  and  he 
wiih  the  twelfth.  This 
UR'UUS  twelve  plows  and  as 
mauy  yoke  of  oxen  (See 
Plow,  )  J  ob  had  500  yoke  of 
catElo. 

Horses  were  yet  yoked  to 
the  i>oIes  of  the  chariots  in 
the  time  of  Xerxes.  The  sacred  chariot  of  Jupiter  (Ormuzd), 
mentioned  by  A'enopbon  in  his  descriptinn  of  the  tniiu  ofCyrus, 
had  golden  yokes  and  was  drawn  by  wliitc-  horses.  'J  lie  Persian 
monarchs  fought  from  chariots  down  to  the  time  of  the  Mace- 


Yarn-Tester. 


donian  conquest.  The  white  horses  were  raised  on  the  Niceean 
plain,  in  Media,  and  were  a  peculiar  breed  belonging  to  the  king. 
The  Greeks  captured  them  from  Xerxes  after  the  defiat  at  Sala- 
mis.  The  curious  yoke  over  the  withers  of  the  Russian  horses 
is  probably  a  survival  of  an  old  type.  Oxen  dOOO  b.  c.  were 
yoked  by  the  horns  in  Greece  (Homer). 

A  knotted  thong  secured  the  yoke  to  the  pole  of  the  chaiint 
of  Gordius,  king.of  Phrygia.     it  was  a  complicated  lie,  aud 

Fig.  7387. 


^ 


^^ 


Ox-Yokes  (Ancient  E?tjpt). 


formed  the  famous  Gordian  knot  which  was  cut  asunder  by 
the  Bword  of  Alexander ;  his  favorite  mode  of  solving  a  diffi- 
culty. 

V,^rro  (50  B.  c;  recommends  that  in  breaking  oxen  "their 
necks  should  be  put  between  forked  stakes,  one  for  each  bul- 
lock," and  be  gentled  while  thus  fastened  by  hand-feeding. 
"  Then  join  an  unbroken  one  with  a  veteran  "  ;  load  light  at 


YOKE. 
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YUKTS. 


Cheetah  -Cart. 

first.  Virgil  says,  begin  with  tiiem  wlien  calves.  They  were 
yokcD  by  the  horns  or  neck,  the  latter  being  preferred  by  the 
writers  of  the  day 

Columella  (50  n.  c.)  condemns  yoking  by  the  horns,  and  states 
that  they  can  pull  better  by  the  neck  and  breast,  which  is  true. 
His  directions  for  the  treatment  of  oxen  are  full  and  excellent. 

In  Tuscany,  oxen  are  guided  by  reins  attached  to  rings  pass- 
ing through  the  cartilage  between  the  nostrils. 

In  Africa,  a  straight  stick  takes  the  place  of  the  ring,  and 
the  ends  of  the  bridle-rein  are  attached  to  it  The  ox  is  the 
riding  and  pack  animal  of  Central  Africa. 

Fig.  738S  is  a  view  of  the  cheetah,  or  hunting-leopard  cart, 
from  which  he  is  let  loose  when  the  prey  is  seen.  The  drawing 
is  taken  from  a  model  made  in  the  Bombay  Presidency,  India, 
and  exhibited  at  the  World's  Fair,  London,  1851.  It  shows 
the  heavy  tongue,  which  forms  a  seat  for  the  driver. 

2.  The  ncck-i/o/cc,  by  which  the  fore  end  of  the 
tongue  is  susiienJed  from  the  liames  or  collars  of  a 
span  of  horses.     See  Neck-yoke. 

3.  A  frame  to  lit  the  shoulders  and  neck  of  a  per- 
son, and  support  a  couple  of  buckets  suspended  from 
the  ends  of  the  yoke. 

The  ordinary  yoke,  worn  upon  the  shoulders,  and  used  so 
commonly  in  Europe  for  suspending  buckets,  etc.,  in  carrying, 
is  found  represented  very  frequently  in  the  Egyptian  tombs. 

Fig.  7389. 


bell  being  secured  to  the  yoke  by  a  screw-threaded  bolt  tt,  to 
which  the  clapper  is  hinged  ;  ?t  is  a  nut,  and  lo  a  washer.  This 
device  admits  of  the  bell  being  turned,  so  that  the  clapper  may 
be  made  to  strike  at  any  point  of  its  circumference.  thu.<  avoid- 
ing the  constant  wear  at  two  opposite  points,  which  resulL^i  froni 
the  common  mode  of  hanging,  and  which  ultimately  destroys 
the  bell.  ' 

Fig.  7390. 


HUdrelh's  Rotary  Yoke. 

7.  A  branching  coupling-section,  connecting  two 
pipes  with  a  single  one,  as  the  hot  ami  cold  water 
pipes,  with  a  single  pipe  for  a  shower-bath. 

8.  A  head-fianie  of  a  grain-elevator,  where  the 
belt  passes  ovei-  the  upjier  drum  and  its  cups  dis- 
charge into  tlie  descending  chute. 

In  Fig.  7391,  the  head-frame  of  the  elevator  is  vertically 
at^ustable  in  guides  ;   its  lower  end  entering  the  hold  of  the 

Fig.  7392. 


Yokrs  (.from  Tliebes). 

The  6gures  b  c  iu  the  accompanying  cut  are  represented  carry- 
ing water  to  irrigate  plants. 

a  represents  a  wooden  yoke  and  leather  strap  found  by  -Mr. 
Burton  at  Thebes,  and  brought  by  him  to  Europe- 

4.  Devices  to  be  attached  to  breachy  animals,  to 
prevent  tlieir  crawling  or  breaking  through  or  jiini]i- 
ing  over  fences,  are  sometimes  called  ijo/ccs.  Tliey 
are  also  known  as  pokes,  the  term  yoke  being  more 
properly  applied  to  the  draft  attachments  of  ani- 
mals, as  ox-tjokcs,  neck-yokes,  shoii/clcr-yokc.i. 

5.  (XaiUical.)  A  liarattached  to  the  rudder-head 
and  projecting  in  each  direction  sideways  ;  to  its 
ends  are  attached  the  steering-ropes  or  yoke-lines, 
which  are  haiuUed  by  the  co.xswain  or  steersman,  or 
pass  to  the  drum  on  the  axis  of  the  steering-wheel. 
The  yoke  is  principally  used  in  rowing-boats. 

6.  A  cross-bar  from  which  a  bell  is  suspended. 
Hildreth'8  rotary  yoke  is  adapted  to  a  round-shank  bell.     It 

contains  a  conical  aperture  ioto  which  the  shank  enters,  the 


Yoke  for  Gratn-Elet-ators. 

vessel.  The  belt  is  passed  beneath  one  pulley  of  the  adju^t-thle 
frame  and  over  another  of  the  same,  so  as  to  allow  of  vertical 
movement  of  the  same  without  affecting  the  belt.  See  also 
Elevator. 

9.  A  form  of  carriage  clip  whidi  straddles  the 
parts,  and  is  tightened  by  nuts  beneath  the  plate. 

Yoke-ar'bor.  .\  form  of  double  journal-box 
for  puUcy-spindles,  in  which  a  curved  brancli  extend- 
ing from  one  bearing  to  the  other  on  each  side  of  tlie 
pulley  serves  to  protect  the  belt  from  being  chafed 
or  otlienvise  injured. 

Yok'ings.  (Afiuinei.)  Pieces  of  wood  used  for 
designating  possession.     Stoicces. 

Yufts.     A  kind  of  Russia  leather. 


ZAMPOGNA. 
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ZINC. 


Zam-pog'na.  The  Italian  bagpipes  ;  probably 
allied  to  the  siunphoiiia,  of  the  Book  of  Daniel,  in 
the  Hebrew  version.  It  was  probably  a  syrinx  with 
bellows,  the  original  type  of  tlie  organ. 

The  bagpi])es  in  the  tibia,  xtlricularis  of  the  Ro- 
mans.    See  Bagpipes. 

ZaTwn.    (Mining.)    A  cavern. 

Zax.  A  slater's  hatcliet,  with  a  sharp  point  on 
the  pole,  for  perforating  the  siate  to  receive  the 
pin.     Sax  ;  saixe. 

The  zax  is  about  16  inrhes  long  and  2  in  width  ; 
it  is  somewhat  bent  at  one  end,  and  the  spur  is  3 
inches  long. 

Ze'nith-sec'tor.  Invented  by  Hooke,  about 
1099,  to  ascertaifi  whether  or  no  the  eartlx's  orbit 
had  any  sensible  parallax.  As  modified  by  Airy,  it 
is  principally  used  in  geodetical  operations.  It 
serves  to  determine  the  zenith  point  and  the  zenith 
distances  of  stars. 

Ze'nith-tel'e-scope.  A  geodetical  instrument, 
invented  by  Captain  Talcott,  United  States  Engineer, 
for  measuring  the  diH'erence  of  the  zenith  of  two 
stars,  as  a  means  of  deterniiiiing  the  latitude.  Two 
stars  are  selected  which  pass  the  meridian  about  the 
same  time  and  at  about  e^ual  distances  from  the 
zenith,  but  on  opposite  sides  of  it.  It  has  adjust- 
ments in  altitude  and  azimuth,  has  a  graduated 
vertical  semicircle  and  a  level,  and  a  micrometer 
for  measuring  the  distances  between  the  stars. 

Ze'uith-tube.  Invented  by  Airy.  It  is  used  at 
Greenwicli  for  stellar  observations. 

Zig'zag.  1.  {Furtijication.)  One  of  the  trenches 
leading  toward  the  besieged  works,  and  communi- 
cating between  the  several  ^mnt/^f^/s. 

It  turns  to  the  right  and  to  the  left,  but  with  a  general  curved 
course,  in  such  a  manner  us  not  to  be  enfiladed  by  the  guns  of  1 
the  fort.  j 

The   approaches  to  Sebastopol,   including  the    zigzags  and  | 
parallels^  embraced  70  miles  of  sunken  trenches,  and  required 
DO  less  than  60,000  fascines,  80,000  gabions,  and  1,000,000  sand- 
bags, to  protect  the  men  workiDg  in  the  trenches  and  at  the  l 
different  batteries.  i 

2.    A  winding   chute   on   tlie   face  of  a  dam   to 
enable  fish  to  ascend.      A  salmon-stair;  fishway  ;  | 
fish-ladder. 

Zinc.  Equivalent,  32.5  ;  symbol,  Zn.  ;  specific  ■ 
gravity,  cast,  about  6.8  ;  rolled,  7  to  7.2;  fusing-! 
point,  773"  Fah.  | 

A  rather  hard  bluish-white  metal,  tough  and  not  easily  i 
broken  by  blows  of  the  hammer,  in  its  ordinary  state  at  com- 
mon temperatures,  but  when  heated  to  a  point  approaching  I 
that  of  fusion  it  becomes  brittle.  At  temperatures  between 
210°  and  300'^  it  is  ductile  and  malleable,  and  may  be  rolled  into 
thin  sheets  and  drawn  into  moderately  fine  wire,  which,  how- 
ever, possesses  but  little  tenacity.  It  preserves  its  malleability 
after  rolling.  Sheet-zinc  is  largely  used  as  a  covering  for  roofs 
and  for  other  purposes,  and  the  metal  is  also  u'^ed  for  coating 
iron,  which  is  then  commonly  snid  to  be  ^alcantzed.  For  this 
purpose  the  iron  is  dipped  into  dilute  sulphuric  acid  to  remove 
scale,  and  then  plunged  into  a  bath  of  molten  zinc,  covered 
witb  sal-ammoniac.  Combined  with  copper  it  forms  brass; 
with  the  addition  of  tin  and  other  metals  various  similar  alloys 
are  formed,  some  of  which  are  distinguished  by  specific  names. 
The  prepared  oxide  is  extensively  used  as  a  pigment,  and  the 
sulphate  is  the  lohite-vitrtol  of  commerce.     It  is  not  found  na- 


tained  distinctly.  This  was  partly  owing  to  the  fact  that  zinc 
vaporizes  at  a  certain  heat,  and  the  sublimed  portions  which 
adhered  to  the  sides  of  the  furnace  had  no  appearance  of 
metal.  Mines  yielding  this  gold-colored  metal  were  highly 
esteemed,  and  when  exhausted  the  fact  was  lamented;  but  in 
course  of  time  it  was  discovered  that  the  addition  of  a  certain 
stone  (calamine)  to  copper,  when  meltiug,  gave  it  the  desired 
yellow  color.  This  earth  was  used  for  the  specific  purpose,  but 
it  was  long  ere  the  truth  was  elicited  that  calamine  was  a 
metallic  ore,  and  yielded  its  base  to  form  an  alloy  with  the 
copper.     See  Brass 

Aristotle,  Strabo,  and  various  other  writers  refer  to  an  earth 
which  conferred  a  yellow  color  on  copper.  Brass  was  considered 
a  more  valuable  kind  of  copper. 

Ambrosias,  Bishop  of  Milan  in  the  fourth  century,  Pro- 
ma-sjus,  Bishop  of  Adrumetum,  in  Africa,  in  the  sixth  century, 
and  Isidore,  Bishop  of  Seville  in  the  seventh  century,  mention 
an  addition  by  which  copper  acquired  a  gold  color.  This  was, 
undoubtedly,  calamine. 

Albertus  Magnus  (1205-1280)  speaks  of  calamine  as  a  semi- 
metal. 

The  furnac^-cala77iine,  or  sublimated  zinc,  with  which  the 
furnaces  and  chinmcys  were  lined,  where  zinc-yielding  ores 
were  smelted,  was  thrown  aside  as  useless  until  the  middle  of 
the  sixteenth  century.  It  had  a  place  in  the  pharniacopceia, 
but  this  use  required  but  a  small  portion  of  the  quantity  pro- 
duced, 

Erasmus  Ebener.who  died  in  1577,  used  the  furnace-calamine 
instead  of  native  calamine  for  making  brass.  This  was  intro- 
duced at  Rammelsberg  about  1557.  Its  use  in  this  connection 
had  been  previously  described  by  Albertus  Magnus. 

White  vitriol,  the  sulphate  of  zinc,  was  long  prepared,  UFed, 
andempIo>ed  before  it  was  known  that  it  was  a  salt, of  zinc. 
It  is  said  to  have  been  first  made  by  Duke  .Tulius  at  Rammels- 
berg, in  1570  Its  application  to  make  an  eye-water  is  its 
first  recorded  use. 

The  ore  (calamine)  whose  effect  on  copper  had  been  known 
for  so  many  centuries  is  first  described  as  a  distinct  metal  by 
that  brilliant  absurdity  Paracelsus  (died  1541),  and  is  called 
zinc.     He  says  :  — 

"  There  is  another  metal,  zinc,  which  is  in  general  unknown. 
It  is  a  distinct  metal  of  a  different  origin,  though  adulterated 
with  many  other  metals.  It  can  bo  melted,  for  it  consists  of 
three  fluid  principles,  but  it  is  not  malleable.  In  its  color  it  is 
unlike  all  others,  and  does  not  grow  in  the  same  manner,  but 
with  its  ultima  materia.  I  am  as  yet  unacquainted,  for  it  is 
almost  as  strange  in  its  properties  as  argentum  vivum  "  (quick- 
silver). 

In  the  preparation  of  metallic  zinc,  as  practiced  in  this  coun- 
try, by  what  is  known  as  the  Belgian  method,  the  ore,  having 
been  broken  and  calcined,  is  mixed  with  33  per  cent  of  crushed 
coal,  and  the  mass  is  distributed  in  charges  of  27  pounds 
to  retorts,  of  which  there  are  50  in  each  furnace,  arranged  in 
tiers.  The  orifices  of  the  retorts  arc  cemented  in  conical  tubes 
of  fire-clay,  projecting  18  inches  be\ond  the  sides  of  the  fur- 
nace, and  the  interspaces  sealed  with  fire-clay.  The  furnace  is 
then  fired  up  until  a  heat  of  2160''  Fah.—  the  vaporizing  point 
of  zinc — is  attained.  The  carbon  combines  with  the  oxygen 
in  the  ore,  and  the  metallic  vapor  is  condensed  into  the  liquid 
form  by  the  projecting  tubes,  which  have  a  temperature  below 
that  of  the  vaporizing  point  of  the  metal. 

At  intervals  the  molten  metal  is  withdrawn  from  the  retorts, 
by  means  of  iron  hooks  or  scrapers,  and  is  received  in  large 
ladles,  from  which  it  is  poured  into  iron  molds,  forming  slabs 
weighing  30  pounds  each.  The  gases  issuing  from  the  orifices 
in  the  condensers  during  the  process  burn  with  the  most  vivid 
flames  and  varied  colors.  Two  charges  are  worked  each  day. 
While  still  hot,  the  slabs  of  zinc  are  taken  from  the  molds  and 
rolled  into  rough  thick  plates,  10  x  18  inches;  from  nine  to 
twelve  of  these  are  placed  in  an  iron  box,  and,  the  boxes  being 
placed  in  a  furnace,  the  pack  of  plates  is  removed  from  the  fur- 
nace and  the  whole  rolled  out  tngether.  each  plate  forming  a 
sheet,  when  trimmed,  7  feet  long  by  3  feet  wide. 

In  making  oxide  of  zinc,  or  zinc-wkHe,\h%  carbonate  and 

silicate  of  zinc,  as  they  come  from  the  mine,  are  crushed,  mixed 

'  with  33  per  cent  of  coal,  and  healed  in  large  fire-brick  furnaces, 

i  provided  with  an   air-blast,  the  oxygen  from   which  combines 

:  with  the  metallic  vapor  as  fast  as  it  is  liberated.     The  o.\ide 


tive.     Its  principal  ores  are  the  red  oxide  ;  the  carbonate,  or  !  thus  formed  is  conveyed   by  a  blast  into  a  shaft   whence  the 


calamine  ;  the  sulphide,  or  blende,  the  dark  varieties  of  which 
are  termed  black-jack  by  the  English  miners  ;  and  the  silicate, 
which  is  usually  found  associated  with  the  carbonate.  The 
metal  itself  was  unknown  to  the  Greeks,  Romans,  and  Arabi- 
ans, and  in  fact  in  Europe  previous  to  about  the  middle  of  the 
sixteenth  century,  though  it  is  said  to  have  been  used  in  India 
and  China  from  an  early  period. 

It  is  produced  in  England.  France,  Belgium,  Germany,  and 
in  New  .Jersey  and  Penusylvania. 

The  fact  that  certain  ores  yielded  a  yellow  copper  (brass)  was 
early  known,  and  the  product  was  highly  esteemed ;  but  it 
vaa  not  understood  that  it  was  a  true  alloy,  nor  was  sine  ob- 


white  flocculent  vapor,  which  is  contaminated  with  various  im- 
purities, is  driven  by  blowers  through  a  series  of  chambers 
connected  by  pipes.  The  impurities  are  successively  deposited, 
the  purest  vapors  passing  through  pipes  and  being  finally  con- 
densed, as  an  almost  impalpable  white  powder,  in  muslin  bags 
attached  to  the  pipes. 

It  has  been  proposed  to  employ  zinc  for  extracting  gold  from 
auriferous  rocks  The  pulverized  rock  is  gradually  introduced 
into  a  bath  of  molten  zinc,  which  combines  with  the  precious 
metal,  while  the  refuse  rises  to  the  top  and  can  be  skimmed 
off.  The  gold  may  be  subsequently  separated  by  distilling  the 
alloy,  thesiDC  passing  over  and  leaving  the  precious  metal  behind. 


ZINC-CEMENT. 
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ZITHEKN. 


ZINC-SHEETS. 

Thickness  and  Weight  per  square  fooU 
Inch. 


Inch. 
.0311  =  10  ounces. 
.0467  =  12  ounces. 
.0534  =  14  ounces. 

Zinc-cem'eiit. 


-O'ill  =  16  ounces. 
.Of5«6  =  18  ounces. 
.0761  ^  liU  ouQces. 


Sorc't's  i-oment  is  formed  by  makiog  oxide  of  zinc  into  a  paste 
with  a  solution  of  cliloride  of  zinc.  Thiy  paste  quickly  sets 
into  a  hard  mass,  which  may  be  applied  for  stopping  teeth  and 
a  variety  of  useful  purposes.  Dr.  Tollens  gives  a  cheaper  form 
of  the  same  ceoient,  wliicli  may  be  used  for  stopping  cracks  in 
metallic  apparatus,  aud  cementing  glass,  crockery -ware,  and 
other  materials.  He  mixes  eiiual  weights  of  commercial  zinc- 
white  and  very  fine  sand,  and  makes  the  mixture  into  a  paste 
with  a  solution  of  chloride  of  zinc,  having  the  density  1.2t). 
The  mixture  sets  rapidly,  but  allows  plenty  of  time  for  its  ap- 
plication. As  it  rc'ii^ts  the  action  of  most  agents,  it  is  very 
useful  iu  the  chemist's  laboratory. 

Zinc-fur'nace.  The  carbonate  of  zinc  (cala- 
mine)  ami  the  sul[ihuret  of  zinc  {blende)  are  smelt- 
ed by  nii.xing  with  charcoal  in  a  crnoible  or  re- 
tort, and  thtiii  heating.  For  the  production  of  the 
white  o.Kide  a  process  of  dry  distillation  is  instituted, 
and  the  fumes  of  the  metal  are  conducted  oil",  con- 
densed and  collected  for  a  pigment.  For  tlie  metal 
air  is  e.Ycluded  from  the  cliambers.    See  Zixc-white. 

Benecke  and  Shear's  ziuc-furnace  (English)  is  intended  for 
the  distillation  of  zinc  by  the  process  following :  — 

The  ores  are  roasted  iu  the  ordinary  way,  by  stratifying  them 
with  fuel  and  setting  fire  to  the  pile. 

The  ore  is  then  spread  out  in  the  nir  and  lixiviated  to  re- 
move the  sulphate  of  zinc.    It  is  then  dried,  pulverized,  roasted 

Fig.  7393 


Zuic-Kiiniari'. 

to  extricate  the  sulphur,  powdered,  mixed  with  carbonaceous 
matters,  and  saturated  with  an  alkaline  lye. 

The  prepared  ore  is  then  placed  in  the  fire-clay  retorts  a, 
being  introduced  at  the  opening,  which  is  afterward  occupied 
by  tlie  neck  of  the  head-piece  b.  U  is  an  opening  at  which 
spent  ores  are  removed,  and  is  closed  and  luted  during  the  fir- 
ing. A  lengthening  tube  c  is  added  to  the  headpiece  b.  The 
Tapor  which  is  sublimated  from  the  ore  becomes  cooled  in  the 
head-piece  A,  and  is  comlensed  upon  an  iron  plate  beneath 
This  coudenping-chamber  is  separated  by  partitions  from  those 
of  the  neighboring  retorts,  and  all  poinds  of  siocess  are  carefully 
luted.  The  operation  is  observed  by  a  glazed  eye-hole.  The 
retorts  are  arranged  in  two  ranks  and  heated  by  the  fire  be- 
tween them, 

See  zinc-furnace  patents  :  — 


No.            Name. 

No. 

Name. 

91,051.     Thoma. 

99,145. 

Adams. 

91,0,52,     Thoma. 

145,450. 

Richter. 

46,198.    Webiiter, 

16,.594. 

Kent. 

6,180,     Bojden. 

17,333. 

Mamier. 

32,840.     MUUer. 

25,267. 

Kalbach 

See  also  Zinc-tthite. 

See   Panicograph  ;    Galvanograph  ;   Galvano- 

PLA.STIC  ruuCES.S. 

Zinc-Twhite.  Zinc-white  (oxide  of  zinc  ;  ZnO.) 
is  a  wliite  powder  obtained  t>y  the  sublimation 
of  the  red  oxide.  This  is  found  in  abundance  at 
Mount  Sterling,  N.  J.  It  is  pulverized,  mixed  with 
coal,  heated  in  brick  retorts,  through  which  blasts 
of  air  are  passed.  The  oxygen  of  the  air  combines 
with  the  vapor  of  the  zinc,  and  the  tlocculent  oxide 
is  carried  otf  by  the  draft  of  air  through  tubes  lead- 
ing to  a  chamber  where  the  zinc-white  falls  in  the 
shape  of  a  line  powder. 

Fig.  7394  shows  the  arrangements  adopted  in  the  preparation 
of  zinc-white  (oxide  of  zinc).  The  several  furnaces  a  have  open- 
ings in  their  tops,  communicating  witli  a  common  Hue  c.  The 
finely  ground  zinc  ore,  nii.xcd  with  its  built  or  more  of  fine  an- 
thracite coal,  is  charged  into  the  furnaces,  and  the  mass,  when 
ignited,  is  fed  with  a  blast  of  air  from  a  pipe  6,  atfording  the 
o.xygen  necessary  for  oxidation  ;  the  vapor  passes  through  the 
chamber  d,  which  is  provided  with  vertical  partitions,  extend- 
ing from  the  top  and  bottom,  where  its  progress  is  checked 
sufficiently  to  allow  any  ash  and  coal  passing  over  to  settle  ;  it 
is  withdrawn  thence  by  the  fan  /  passing  through  the  ascend- 
ing and  descending  pipes  e,  aud  forced  into  a  second  chamber, 
where  it  is  cooled  and  farther  purified.  It  is  thence  distributed 
by  downcast  pipes  li  among  a  scries  of  horizontal  and  vertical  flan- 
nel bag3_;  k  I,  in  which  it  is  condensed  as  a  fine  wliite  powder  ; 
the  lower  bags  receive  that  which  is  shaken  into 
them  from  those  above. 


Fig,  7394 


Zin'code.  The  positive  pole  of  a  galvanic  bat- 
tery. 

Zinc-og'ra-phy.  The  design  is  drawn  on  the 
zinc-plate  with  a  material  which  resists  acid.  The 
surface  of  the  plate  being  bit  away  leaves  the  design 
in  relief  to  be  printed  from  by  the  ordinary  mode  in 
printing  from  woodcuts.  The  process  does  not  ap- 
pear to  have  made  much  hea(lway  since  its  intro- 
duction in  1816,  thougli  .some  beautiful  specimens 
were  made  in  England  nioi'e  than  thirty  years  back. 


Zinc  'Wliite  Apparatus. 
List  of  United  States  Patents  for  Zinc-  ^Vhite. 


Name  and  Date. 
Wharton  et  a^,July 

13,  '68, 
Millbanl!,Feb,14,'60. 
Tittertou,  t  May    14, 

■61. 
Weissenborn,  Dec.  10, 

'61. 
Lewis,  Sept.  9,  '62. 
Wharton,     Dec.     16, 

'62. 
Lewis,  May  12,  '63. 
Jenkins  et   at.,   July 

19,  '64. 
Bartlett  ct  at.,  Aug. 

20,  '67. 
Mills,  Oct,  8,  '67. 
Hall,  Dec.  10,  '67. 
Wetherill,Jan,7,'68. 

,  Wetberill,Jan,7,'68. 
U-es,  Nov.  3,  '68, 
Jones,  Oct.  5,  '69. 
Burrows,  Nov.  8,  '70. 
Osgood,  May  6,  '73. 
Osgood,  May  6,  '73. 
Bartlett,  June  10, '73. 
Lang,  Sept.  9,  '73. 
Trotter,  Dec.  30,  '73. 
*  Extended.  t  Patented  in  England. 

See  also  White-i.e.\d. 

Zir-co'ni-a  Light.  One  in  which  a  stick  of 
oxide  of  zirconium  is  exposed  to  the  flame  of  oxy- 
hydrogen  gas.  Invented  by  Tessie  du  Mot.ay.  It  is 
said  to  be  entirely  unaltered  by  tlie  heat,  and  to  de- 
velop more  intense  light  than  any  other  ferrous 
oxide. 

Zir-co'ni-um.  A  rare  metal  obtained  from  the 
minerals  zircon  and  hyacinth  by  Berzelius  in  1824. 

Zith'ern.     An  Austrian  musical  instrument  of  the 


No. 

Name  and  Date. 

No. 

7,351. 

Leclaire  et  at..  May  7, 

'60. 
Seymour,  August  26, 

20,926 

8,308. 

27,142 

•51. 

32,3'20 

8,477. 

Adams,  Oct.  28,  '51. 

8,756. 

Jones,  Feb.  24,  '52. 

33,911 

10,574. 

Renton,  Feb.  28,  '54. 

10,696. 

Jones,  Mar.  28,  '54. 

36,414 

10,711. 

Trotter,  Mar.  28,  '54. 

37,110 

12,329. 

Selleck,Jan.  30,'55, 

12,333. 

Trotter,  Jan,  30,  '55, 

38,493 

12,418. 

Wetherell,    Feb.   20, 

'55. 
Gardner,  Mar  27, '55. 

43,587 

12,613. 

67,839 

13,.3.32. 

Jones,  July  24,  '55 

13,416. 

Burrows,*    Aug.    14, 

69,573 

'55. 

72,032 

13,431 

Jones,  Aug.  14,  '55. 

73,146 

13,806. 

Wctherill,    Nov.    13, 

73,147 

'55. 

83,643 

15,448. 

Wharton,    July    29, 

95,484 

'56. 

108,905 

15,830. 

Wetherill,    Sept.    30, 

138,684 

'56. 

136,6,'<5 

16,594 

Kent,  Feb.  10,  '57. 

139,701 

20,655, 

Monnicr,     June     22, 

142„571 

'58. 

145,976 

ZOCLE. 
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ZYMOMETER. 


lute  order.  It  has  twenty-eiglit  strings,  lies  on  the 
tablt?  or  in  the  lap,  and  is  playt*d  by  both  hands. 

Zo'cle.  1.  A  low,  iilain,  Sfpiare  member  or 
plinth  supportinf,^  a  column. 

2.   A  short  pedestal ;  a  footstool.     Socle. 

Zo'e-trope.  Tiiis  mechanical  toy,  like  the  thau- 
7nafropi\  whicli  annised  the  preceding  generation, 
depends  for  its  interest  upon  the  constancy  of  visual 
impressions.  See  also  Anouthoscope  ;  Fhenakis- 
ToscoTK  ;  Stkoijoscope  ;  RoTAscoPE  ;  etc. 

It  consists  of  a  rotating  drum,  open  at  the  top,  in  which, 
around  its  inner  periphery,  are  placed  strips  of  paper  having 
fit^ures  of  men,.iDinials,  etc.,  in  varying  positions,  iiy  turning 
the  cylinder,  tlie  images  are  seen  through  slots  in  it.s  upper 
side,  giving  the  effect  of  action  to  the  figures.  For  instance,  a 
porpoise  is  I'epresented  in  perhaps  a  dozen  different  positions. 
The  turning  of  the  drutu  hriiigs  into  view,  in  rapid  succession, 
the  varying  positions  of  the  fish  until  they  blend  into  a  perfect 
image  fuli  of  motion,  and  operating  to  simulate  the  natural 
action  of  the  animal. 

A  man  sawing  wood,  an  animal  kicking,  a  clown  jumping 
through  a  hoop,  an  acrobat  playing  with  clubs,  are  thus  shown 
in  apparent  motion. 

It  is  described  in  a  paper  by  W.  G  Uorner,  in  the  "  Philo- 
sophical Magazine,"  January,  1834,  "  On  the  Properties  of  the 
DrF.t/aleum,a  new  Instrument  of  Optical  Illusion."  See  also 
Lincoln's  patent,  No.  64,117,  April  23, 1807. 

Its  action  depends  upon  the  persistence  of  visual  impressions. 
It  is  a  cylinder  rnt-iting  on  a  vertical  shaft,  and  having  ver- 
tical slits  in  the  sides,  through  which  are  viewed  the  pictures, 
which  are  on  strips  placed  around  the  inside  of  the  cylinder. 
The  vision  is  interrupted  by  the  spaces  between  the  embrasures, 


and  the  object  consists  of  a  figure  or  group,  in  a  Feries  of  suc- 
cessive attitudes,  which,  viewed  consetutively,  without  appre- 
ciable interval,  appear  as  a  single  moving  object. 

Zo-oph'o-rus.  (Architecture.)  The  frieze  ;  so 
called  on  account  of  the  ornaments  carved  on  it, 
among  whicii  arc  tlie  figures  of  animals. 

Zo'o-phyte-trough.      A   devii;e   for   retaining 
living  zoopliytes  or  infu.sorire,  which  are  to  be  ex- 
amined   under    the    micro- 
scope. 

The  two  sides  are  of  glass,  and  it 
has  a  glass  false  bottom  sufficiently 
narrow  to  admit  the  edges  of  two 
glass  plates  between  it  and  the 
sides.  This  is  movable,  so  that  one 
of  the  plates  may  be  inserted  ou 
each  side,  forming  a  reservoir  for 
the  water  containing  the  zoophytes.  : 
'J'he  upper  edges  of  the  plates 
are  pressed  together  by  a  spring, 
but  may  be  separated  as  far  as  de- 
sired by  a  wedge. 

Zu-mom'e-ter.  An  instrument  like  a  hydrom- 
eter, to  .show  the  condition  of  fermenting  nuish. 

Zu-mo-sim'e-ter.    See  Zumometeu. 

2y-mom'e-ter.  A  measurer  of  the  degree  of 
fermentation. 

Zy-mo-sim'e-ter.  An  instrument  for  detect- 
ing the  condition  and  process  of  fermenting  wort  or 
mash.     Zymometer. 


ZiH'phijU-Tn'ii^h. 


